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..... 'ii9ROM'; . M ICROBENCH . 805 i' 'cRoss' 'ASSEMEiLE'R .. (iii i ''':ii 8' .. 24:":FES:":S3 . i:s: ji;i:' (16 . PAGE' . i" ......................................................................................... . 

1 ", Z-29 Terminal Firmware Version 1.03 ··············2······································· .......... j ............................................................................................................................................ . 
3 ; 

.............. ·4:·············· ··································i······················ Wr:n·ten· i) .. ,:: 'R~" Nic',i' 'K:' 'Eioi a:n·d····· 'Febr:uar';' i'o~" i·9Ei3·············································· 
5 ; .............. 6' ................................................ i····· .................. c·op:";i:i·s.ht·· i c j .. i 983' .......................................................................................... , 

7 ; Zenith Data SYstems .............. ·:or·············· ......................................................... 'sil:i n't' Josept,';' Mi c·t.i"gar'······················································································ 
9 ; ............ ·ii::i··············· .................................. ; ............................................................................................................................................. . 

11 Initial consultation by Tom Bl09 ............. i"i' ............. , ·························································:In :i"t i'-a i" . h·ai-:dwar.e . 'b";': ·M·icho.e·j· 'Gc;rb',j Ft·· .................................. '" ........................... . 
13 Hardware finished by Anthony M. Olson ............. i"4··················· .............................. ; .............................................................................................................................................. . 

15 ; 
............. ·lb··············· .................................. ; ....................... Mar;):' 'th'i r,'9S' 'have' i:;eer,' 'us:eci' Fo' ·co·mp·aC"t· 'the' 'pr:o';"ran;~" Too·';···································· 

17 ; for these situations. The most common are where subroutines ............ ·is··············· ......................................................... u'se" ;,ar.1:5." 'o"i' ,;ther:' s',ji::r'o',jFir,'es':" ·b·ther.·· i nstar;ce's' 'ar'e' 'w~"er:e"""""""""""""""'" 
19 ; a single LJMP could be used and many AJMP's used to reference ............. 2'6' ................................................ j ...................... t'h;;' '(';~'9' 'j li~,;":' ................................................................................................ , 
21 ; ·············22················ .............................................................................................................................................................................. . 

23 ENABL LC ............ ·24················ ....................................................... ·"'LisT···· ·Tei.::······································································································· 
25 NAME Z29ROM ............ ·26··············· ......................................................... S:a'r'"rL···· '*'**' '2::":29' coir;pute'r: 'Te'r=-ir;:ii-'-a j' 'F'ii-'mwai'e' v&;.:s·t'o~·· i': 03' .**.ii- ............................. . 



· .... Z'29'RiiMi" M'icROBENC:H' sosi' 'eRos's' 'AS'SE'MBLER' ·(·I./i) :':2'18' .. 24::FES:"'83" i's; '30':' 06: PA;:;E' '2" ..................... , ................................... '" ............................. . 
· .... ;t1f";t . Z -:-29 .. CQ~P.UJER . TERM INA!.. F. IR~Wf;\Re: .. VI'$$l O.I'lI .. 1 •. 0:;3 .. "If.it¥-.....................................•............................................•..•....... '" ... " ....................•.... 

............. . l ....... : .............•........................... i.· ..................... . 1!I1c1~U .. o;:h<j.r.<!-!=.t~.r: .. ~~.II~X;l..I.f1.11O;:.E:? ............................................................................ . 
2 , 

............. ,:;3 .............. CIQQQ ............................. NVI-.I.. ..•.....•......... 10.141,..1 •••••••• OQOQQQO~!J;! ........... ; .. JIJ\.I.l J. ............................................... : .......................... . 
4 0007 BELL EQU '00000111B ; Bell 

.............. ::i ............. o.Qo.e .. " ................. , ........ !ilP. .................... E9.l! ....... P.Q0.0.1.00.QI3. .......... l .. a.q,J~ $p.i.t.c;e ..................•....•............•............................... 
6 0009 HT EQU . 00001001B ; Ho~izontal tab 

.............. 7 .............. 99.Q~ .............................. !-,F; ..................... l;:ql,J ........ QQQQH~~9.J;l ........... ; .. PM .. f~~.~ .................................................................. , 
8 0000 CR EQU 00001101B 1 Ca~riage ~eturn . 

...... ... . ... . ? ............. 9,9P ............................. )~Q1'!I ............. , ..... F;9.L! ....... QQ~!~ Q99,H! .......... i .. PP .. P\9N 1 .................................................................. . 
10 0013 XOFF EQU 00010011B ; DC3 (XOFF) 
11 0018 CAN EQU 00011000B ; Cance I . . ............ ·ii············ . CIO i'a ............................. ·ES·C··················· EQij······· o'oo'i ioi'is··········· i' ·Es·cape········································· .............................. . 
13 . 007F. RUBOUT EQU 01111111B ; Rubout I de I ete ·············i4······································· ......................................................................................................................................................... . 

............. ;~ ....................................... ............................................................................................................ ; ...... : ................... , ................. . 
16 ; Constants' ' 
17 ; ............. is············· o·Me····························· ·MAxi...'ir,jE············· EQU······· 24·····················;· 'Max' 'number' 'OJ,'j i'ne's"i 5" ei:: '24" , ................................... . 
19 0019 NUMLINES EQU'Z5 ; Numbe~ of lines is 1 •• 25 ............ ·2ci············ ·004F····························· MA·XCHAR············· EilLi······· '79·····················i· 'M~;' '~~'~Ii::~~" ~'f' '~i-I~~';i'l' i''';~: 'i/:: 79 .. ··· .............................. . 
21 0050 . NUMCHARS EQU 80 ; Numbe~ of characte~s is 1. .80 ·············22······································· ......................................... : .............................................................................................................. . 

............. ?~ ............................................................................. , ............................................................................................................... . 
24 
25 , , 8051 p~ocesso~ constants ·············26······································· .......... j ..................... , ..................................................................................................................... . 

............ . ?7. ............. 9.99.9 .............................. J;l~~!<.9 ................ F;9!-! ....... 9,99,9R99.9? .......... 1. .$~l ~~.t: .. r:~~.i~.t!".r:- .. t?1l-.r!!( .. 9 ............................................... . 
28 0008 BANKI EQU 00001000B; Bank 1 
29 0023 ITMOD EQU 00100011B ; Init value fo~ -TMOD-............ ·30············· (i05A····························· ·iSCClN················ EQU······· oio'i i·oi·os··········· i' 'iii i. t' va i'y~" ;::~~ .. :·:sC"6i,i..:.·················· .............................. . 
31 0003 IPINIT EQU 00000011B ; Inlt value fo~ inte~~upt p~io~ities ............ ·32············· 0095····························· ·iE'ilifi'r'·············· EQU······· i'oi:.iii:iii:iis··········· i' 'iiii t' va i'ye" f:~~" ;:rite~'~u'pt's"""""" .............................. , 

............. :?!~ .............. ?~~~ .............................. I~.E!~~ ................ ~~~ ....... ~.C!0.C!9.c!~!=!1? .......... ~.) !",.i~ .. Y.~!.'-!~ .. f.'!r .. *nt~r.r:':'~t:s:. ~'-:'!'.~ !"'.~. P~0. .......................... . 

· .................. '.' ~ ......................................................................................... . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................. . 

.................................................................................................................................................................................. .............................. . 



..... ·Z2'9R·oi·'-;· 'l'iickoSENiSf 80si' 'cRoss' ·AS·SE·l'iE.iLE·R· ·iiil. i :":2'1.8'" 24:":FES:":S3' i:5:'3O':' 0'6' 'PAl;E:' ·3·· .... ······················································· .. ·········· .. ··· .. · .. ··· , ... . 
· ..... ~~~ .. ~ :-.:?? . ~.qJ:1r.1,J.1~R . T~~!'H Nt?t!-: . F. ml:l!,!0~~ .. Y~~l>.~ ~~ .. ~ : .Qo:;.: • . ~.~~ ............................................................................................................................ . 

1 , , Keyboard data •...•• ' ........ :;2 ••..••.•...••. ·• .. • .. •• .... ·• .. • .. ················i··· .. ····· .. · .. ·· ., ............................................................................................................. , ............. . 

3 ; Data from the keyboard other than ASCII data is in the format 
············· .. 4·· .. ·········· .. ·· .. ·· .. · .. ··········· .. ··········i··············· .. ····· of"i s.:xxi(xx·s· 'u,i-ler:e"s"";' ·st.·{ i='t' status';' c";;" c·oi-itr·o i" ;;t.a:ti.is· arid···· .. ························· 

5 ; the rest of the word defines the function. Exceptions to this 
.............. . t;;; ................................................ . ; ....................... ar;;;' Fhe" .a:cc.'e;;s· 'fund Lon';' power·· i.ip"fi.iric·t i'on' ·.a:nd·· in' number~""""'"'''''''''''''''''''''''' 

7 ; .............. 8···· .. ········ .... · .. · .. ·· .. · .. · .. ·· .. ··········· .;': ................................. Ciaaaa:aa:aEi····· .. ·· 'Ast'ii' 'data' to' 'be' t'r-a':,s'';,j'-t+ed~''''''''''''''''''''''''''''''''''''''''-
9 ; ............. i·o·········· .. · 0040 .. ·········· .. ·· .. ···· .. ····· ·KEi.:.sHF'l'············· EQU········ oiooCioCioB·· .. ·· .. ·· i' 'Ke';;boar-(j' st.·i··ft·· mas·/i············· .. ······················· .. · .. ····· .. · ,. 

11 0020 KB_CNTR EQU 00100000B . ; Keyboard contro I mask .. ····· .. ····1'2··············· .................................................................................................................................................................... ' .......... . 

13 ............. ·i4············· ·0080····························· ·KB..:.U'P················ EOjj······· 1·6i:i6i:i6i:i6s·········· i' 'LI~' a~~:';w' i;ey······························································ 
15 0081 KB_DOWN EQU 10000001B : Down arrow key · ............ i'b' ............ 0082' ............................ 'KB':'CEFY ............ EQU' ..... '1'00000 i.-os" ........ ;' . Le f't . a:,:.;.:ow . ji';:'; .......................................................... . 
17 0083 KB_RIGHT EQU 10000011B ; Right arrow key · ............ i's' ............ 008'4' ............................ 'KB":'i-iOME' ............ 'EQU' ...... 'i 0000 i c6B .. , ....... i' . i·jQir;e . 'key .................................................................. .. 
19 0085 KB_ERASE EQU 10000101B ; Erase key ............. 20' ............ '6686' ............................ ·KB":'i-iELP· ............ 'EQ'll' ...... 'i 0000 i l' OB .......... i' . He i .~ . 'k e-Y .. , .......... '.' .................................................... . 

............. . ~~ ............. . 99~? ............................ X~.,.~(::R9!-:1,.. ........... t;:~I.,I .•.••.. . \9.QQ.QP J.~ .... ; ...... : .. Ro;:r-.<?.1.1 .. I->l".'( ............................................................... .. 
22 0088 K8_SETUP EQU 100010008 ; Setup key . 

· ............ ~:';l .............. QQ?? .............................. ~~..,.~~!".~K ............ E';Ii'-!!-l ....... .1. QRQ.l.QRt ~ .......... 1 .. !3.r:f!.~1:<. . ~.~Y . ................................................................ .. 
24 008A KB_CAPS EQU 10001010B ; Caps lock key 

............. ;::.~ .............. QQ~~ ............. , ............... ,I.;!3 . ..,.T.0!3 ............... ~Ii'-!!-! ....... .1.9R9.1.9.1.~!3 ........... i.. Tf.\~ . . ~~Y ..................................................................... . 
26 008C K8_SPACE EQU 10001100B ; Space bar' . 
27 ............ ·28············· 00810'····························· ·Ks.:p·oi.iER············ EOU······· 'ioooi'i i.·is·········· i' ·Ke;(b';(i~;'.i· J'~s'i:' '';' c'-we''': e'ci . ·up············································· 
29 . ......... ... . ~:io'"'''''''''' 0090· .. · .. · .. ·· .. ······· .. ····· .. KiLo············ ...... EQjj···· .. · i'ociicioOOFi' ......... ;. 'N;';';'~": i'e' 'ke''';~'~d'' 0" i~'~~' '" '" ............................................ . 

........... . ;3J .............. Q9.?.l.. ............................ "<;!3...,~ .................. !;Ii'-!l-! ....... .1.Q9.~9.Q!U!3 ........... !. .1iI.41J'1f(,=,.i.o;: .. 1>l".Yp.<!-sl .. .1 .. l<.ilY ................................................. .. 
32 0092 KB_2 EQU 10010010B ; Numeric keypad 2 k£-y 

............. ;3.~ ............. R9:n ............................. KI?",~ .................. ~Q\J ........ J.Q9.l.9RHI;l, .......... 1 .. 1lI!.l.Itlf.'.r: ~.~ .• l-;flX!'.~l1 .. ;3 .. \o:~Y ..................... , ........................... .. 
34 0094 KB_4 EQU 10010100B ; Numeric kevr--ad 4 key 

............. :;3.~ ........... _ .. Q9.'i'~ ............................. r;!3 . .,~ .................. !;'i!!-l ....... .1.Q9.HU9.Hl ........... ; .. IiI!~IJ'I5';,=,.i.<;: .. 1>~.Yp.<!-sl .. ~. l<.ilY: ................................................. . 
36 0096 KB_6 EQU 10010110B ; Numeric keypad 6 key 

............. ~? ............. 9Q'i'? ............................ .1513 . ..,.7 .................. ~Ii'-!!-! ........ 1.QNNP!3 ........... i .. ~.,-!I)'I.~r.i.t; .. 1::~Yr.~~. 7.. !<.f1X .• : .••..•..•.....•.......•..•..•..•.••.•..•.••••.. 
38 0098 KB_8 EQU 100110008 ; Numeric keypad 8 key 

· ..••..•..•.• ;3.'i! •.•.•..••.••• QQ'??' ............................. KI;lM'l' .................. !;QI,.! ....... J.Q9.U.Q9.U~ ........... i .. 1\I!J.1tl~.r: .i.O; •. I-;~.y P.il sl .. ? . I<.il )' .................................................. . 
40 009A KB_DEC EQU 100110108 ; Numeric keypad decimal poir,t /t£-y 

............. !n ............. . QQ'l'IL ............................. t<;!3A::NT ............... !;'i!!-! ....... .1.9RnQU!3 ........... ; .. 1iI!~I!lf(,=,.i.i;: .. 1>f:'.YP.<!-A. f'.l')t.~r .. !<.~Y ........................................... .. 
42 009C KB_DASH EQU - 10011100B ; Numeric keypad dash key 

............. 11.::;: .............. Q9.'i!P ................................ t<;!3 . .,f,:;.QI:1MI?I ............ !;'i!!-!: •..... .1.9P.OJ 9.\ !3 ........... !. .1iI.41!l~,=,.i.o;: .• I>~.Y~<!-A. !=.9!fl1tl',l. .. 1<.£;) ........ : .................................... . 

................................................................................................ : ................................................................................................................ . 

• ••• ~ ••••••••••••••••• ! ••••••••••••••••••••.•••••••••••••••••••••••••••• : •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••• : ••••••••••••• , .••••••••••••••••• 

· ................................................................................. .' . , .................................................................... ~ .................................................... . 

· ......... '" .... ...................................................... ........... , ............................................... .' .... , ......... , .............................................................. . 



· .............................................................................................................................................................................. '" .................. ~ .......... . 
Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (Vl)-218 24-FEB-83 15:30:06 PAGE 4 

· .... f.il-i'" . . 7..-:~9. .. COMF.'UTER . TEBM I N09L. . F. I RI"1W?)RE .. VERS.ION .. 1 • D3 .. ~.lt~ ................... ; ......................................................................... '" ............................. . 

.............. ~ ..............................•.................•. ;. ...•..........•....•.• ~l=.O;:II".!;f.' .• !=.q!l.~ .. ~Il.(j . .k~x~ .. th'll.1:. J:Q.I.l P.1i/ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 
2 ; 

•.••..•••••••• <$ •••••••••••••••••••••••••••••••••••••••••••.••••• 1 ...................... . The . . ~~O;:f!.!;:; . . l=.qA~ . . f.r·.qr:n.. t.h~ .. l(.~y.l:!o;;l.r.-.d. ).!; .. Vf!.r:-x. (II'Jl=.b .. U.I:f! .. an .• ~~.O:;aP.f!. ...........•................. 
4 cha~acte~. It indicates that the second cha~acte~ f~om the 

.............. :5 .................................................. !. ...................... ke:v:bo.ar·.d .. "'1.1 1 .. b.e .. th.e . .cIa.ta . . wi th. :the.. f.QJ.1 D.wi.I)SI .. d.ef.i rLi t.i C'.ns~ ........... , ............. , ........ . 
6 ; 

............. ? ............ P9~17 .............................. ~Jl.,.A~k ............... E;:~I,I ....... W.QH P rEi .......... . ; .. A<;!=.~?~ .. .;;f'.I1fF' ................................................................ . 
8 

.............. ? ............. 9P~~ .............................. t<;~.,p ................ !';(!!!-! ....... ~.Q9.Q9.Q9.Q~ ........... !. .F..41)J:;t.i.~·n.I<.~x. fH ...................................................... , ... . 
10 0081 KB_F2 EQU 10000001B ; Function key #2 

· ............ 1. L ............. 9Rf,l;2: ............................. KJ;:l, .. F~ ................ IF.Q\J ........ H?9Q9N PI;! ........... ~ . J:!J.I) !=.t ~.qrl .. !(.~Y .. 'It.~ .......................................................... . 
12 0083 KB_F4 EQU 10000011B ; Function key #4 
13 0084 KB_F5 EQU 10000100B ; Function key #5 ............ ·14············· ·0085·················· .. ········· KECF6············· .. ·EQij······· ioooo·io·iB· .. ········i· 'Fu''';c't i:or.·· k'e:'-" #·6············ .. · .. · .. · ...................................... . 

· ............ 1.~ .............. 9~~? ............................. KI?~I77. ................ 1F.Qt,J ........ ~ Q9Q9H QI? .......... ~ .. F:!J'/) !=.t ~.q [I .. !(~Y . . 'It./: ........................................................... . 
16 0087 KB_F8 EQU 10000111B ; Function key #8 

............. ~? ............. 9~~~ ............................. K;c:·,r::~ ................ !O.Q~ ....... ~.Q9.Q+.Q9QI? .......... ~ .. F:!J.~I!=.t; ~.qr .. ~.~)' .. tt.~ ......................................................... . 
18 

............ ~.? ............. Q9?? ............................. KJ;f,...JP' ................ I;:~I,J. ...... JP9PP9PJ;f ........... ; ... J;P .. fJ.''!'7l.~~.r: ... ~Q9.Ux);(xJ;f ................................................... . 
20 

............ ~; ................................................................................................................................................................................................ . 
22 
23 .. ............ 24············· .. ·································· ';' i····················· Ke~;t.~·.;,;..·d· 'c~'~ir;a;,,'ds"""""""""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
25 ; 

............ 26············································ .. ··· i··· .. ················· 'i'ti,;;SE: 'a:r:e' ·~om;,;a.~;d;i· t'h~t' '';'~:e' '~f;";t" i:r:~;";' 'th~' te-":m'£~~ i' 't.-(;. t'he ................................. . 

............ .2:? ................................................. 1 ....................... K~)'.1)9.~!, . .;j, .... ~(l~y .. t~!.1. .. t.l:tfi'. .1<.f,1XI)9.~!'.I1 .. h' .. ~.rlf:.~r-.. 'it.Il!! .. ~x~.1; .. (Hffl'(J:'fF'.fJ.t ............................ . 
28 ; modes and to pe~fo~m diffe~ent· functions • 

............ ~'? ................................................. ; ............................................................................................................................................ .. 
30 0080 KBC_ID EQU 10000000B ; Send keyboa~d 10 numb~r 
31 0081 KBC_BELL EQU. 10000001B ; Ring bell ............ 32············· ·0082"················ .. ··········· KBCEC············ ... E:(;iU' ....... iCioCioCiioB····· .... ";' "En'ab']e' 'jie:':' ~'1' i el'··· .. ·· .. · .. ···· .. ··· .... · .............................. . 
33 0083 KBC_DC EQU 10000011B 7 Disable key click ............ 34············· ·Oci84····························· . KSC'':'i::'C .............. ·EQU······· ·ioooO·s'Oi::iB·········· ';" En'te-":' ca.;;s··j ;;~i;ed'"'''''''''''''''''' .................................. . 
35 0085 KBC_XL EQU 10000101B ; Exit caps locked ............ 36············· 0086'···························· ·KBC:.:E:R············ .. ·EQU······· ·iooooi·ioB······ .. ·· i"E,,;;;t.i·e "';'u't~" ;.:e";ea:t·mode· .... ··· .. · .................................... . 
37 0087 KBC_DR EQU 10000111B ; Disable auto ~epeat mode ............ 38··· .. ········ 008S .. · .. ··················· .. ··· ·i<·Bc·.:.bk·············· ·E:QtJ'··· .. · ·iooi:.iio·OOB····· .... · ';" i:ii;ia.bi~" i('eyb~'ar:d'''''''''''''''''''''''''' .............................. . 
39 0089 KBC_EK EQU 10001001B ; Enab 1 e keyboa~d ............ iio· .... ········ 008A"· .. ························ ·i<·SC·.:.OFFLN .. ····· .... E:QU .. ···· .. ioooiciicis······ .. · ";" Tui-:~' 'on' (;fii i'':,~'' LED······· .... · ........................................ . 

............ ~; ............. . q9.f!~ .. ................... , ........ K~!== . ..,9.~\-.~ ............ f?:~Y ....... J~9~~ R~ ~.~ .......... .! .. .1\1r:fJ .. 9f f.. 9ff .1JfI.~ .. I,.!;Q .................................................. . 

................................................................................................................................................................................ , .............................. . 

................................................................................................................................................................................................................... 



..... ·i2·9Ffo;·ii· i-iiCROBENCi·j" 8osi' 'cRoss' 'ASSE'MEiLEif '('iii ):'::ii8~" 24:':FES:":S3' i's:"3i::ji C.ib· 'PA'GE' ·s······················································································ ," .. . 

..... . ~;t".~ .. ~:-.~'?' .. ~!=1~r.YJ:~R . T!,;'3!,!~!,!I:'!-:. nR~!"!I:'R~ .. V!O.~?~9.~ .. ~ ~.q~ .. ~.*:~ ............................................................................................................................ .. 
1 "CRT video cont~ole~ equivalences · .. ········ .. ···2·············· .... · .. ··· .. ······· .. ·· .. ·· .. ··· .... j ............................................................................................................................................ . 

3 0000 CRESET EQU 000000008 ; Reset 8275 ············· .. 4·· .. ·· .. ····· o04~····· .. ······· .. ·· .. ········· SCRN·i· .. ······· .. ···· EQU······· oi06i'i rHi······ .. ·· i' 'Nor-maY' j..'ows~·· 80' 'Cj';ai-:si'r ow .......................................... . 
5 0098 SCRN2A EQU 100110008 ; 3 VRTC, 25 ~ows/sc~een · ............. '6' ............ OOOC ............................. SCRN2B' .............. E·Qi.i ...... Ti oni 60S' .......... i . ',f 'VRtC'" "29' . r.·ol.is i's c'ree n .............................................. .. 
7 0099 SCRN3 EQU 100110018 ; line 10 unde~line, 10 scan lines .............. ·S· .. ·········· i:i04E· .. · .. · .. ···· .. · .. ·· .. ······· ·SCRN4A········· .. ···· EQU···· .. · oioOi'i rOS .. ····· .. ·· i' ·a.ti:;':ib·~t·es·;· ·c~·,,:~·or.·;· '30' ·HRTC···· .. ··· .. · .... ··· .... ···· .. ······· .. · .. 
9 004F SCRN48 EQU 010011118 ; att~ibutes, cu~so~, 32 HRTC ········· .. ··i·o········· ..................................................................................................................................................................................... " 

............. P ............. QQ?Q .............................. ~?~~.1.' ................ !';~~ ....... 9,9rC!9.99.qfJ ........... ! . . ?~~n .. <:I.i.~r.~ !l.~?. 9.. ~.~)!~Y.' ... V.~~r.;<.~ ................................. . 
12 0040 eSTOP EQU 010000008 ! Stop display 
13 0080 CCRSR EQU 100000008 ; Load curso~ position ............. ·£4·· .. ···· .. ··· ·OOAO·········· .. · .. ·············· ·ciNi"'··········· .. ···· E"ij······· i·Oi'oeioi:joi:i··········;· 'Enaiii e' (;~(i' ~'i: 'f~'air;e"i n·te·r~·.jpt··············"··"·····"·"······· 

............ )~ ............. QQ~Q .............................. ~?~!. ................. !';t;l~ ........ 1.PWW.C!fJ ........... ! .. I;'r.~.~~:t .. ~.<?!-I.~:t.~!".~ ......................................................... . 

· .......... -: .................. ~ .................................................................................... ,' .......................................................................................... . 

· ......... ~ ....................................................................................................................... ; ........................................................................... . 



· ... , z"2i;iRo'M; .. ~ii CROBENCH . 805 i . 'cRoss' 'AssE'ME,LER' '(' iii i ~2'i 8' .. 24:':FES:':S3 . i'5: '30= i:.i6· 'pi:iGE' . i:; ........................................ " ................................................ . 
•.... ¥.It¥ . . Z:-:Z~. !=;OMp.!.m:;~. :n:.~l"lHl.~\"" .f.HU'lItlAF.<E. y'ERS.I.l:lN . .1.. Q:;C •. il'M ............................................................................................................................ . 

.. ... ... . .. .. , L ................................................ .l.1. .................... !".~!:.E! r.Il?.1. .. "!f'."!9.r:Y .. ~.O:! '!l.r:ii'.S;~ .. '!":a,~ .................................................. , ............................. . 
2 ; 

••••.••.••..•. :;> •...••.•••.••• 7-QOQ .............................. !;IOflTRER ............. !";~!-! ....... ?'~~.Q:;::.4 ............... 1 . . :;:p~. P.'!-!:."!- . . ~~.!lI~.!ij:.E!r ...................................................... . 
4 2001 DCMDREG EQU 8*1024 + 1 ; 8275 command register 

.•.••..•.•..•• :5. ............. :;::.Q9.~ .............................. J;I;::-f(1~{::.G ............. Er;l!-L ...... ?~.1.Q~4 .. t .. ~ ......... ? .. ~.4?~ .. s;t:a,t.l!~ .. t:'~!?i.!?j:.~!, ................................................... . 
6 . 

............... 7 .............. $RQR ............................. .M.I..AT.GI:i ............... !";(i!!-! ....... .1.4~.H).4~ .............. i .. ~!'(,!,,~~·X . .l.~:t.O;:!'t ............................................................... . 
8 

.............. 'iI ............. . ~RQQ ............................. flT.FHF!~E~ ............ !";(i!!-! ....... .1.~~.~.9.4~ .............. i .. f:'l.t.tr.~ ~'.\,I:t.~ .. ~f'.~9.r:)' ..........................•.............................. 
10 

............. ~.1 .......... : ... ;;Q9Q .............................. Gl:ili~M;:!L ........... !";g!-! ....... :;::.Q~.~9.4~ .............. !. .~h'!-r.'!-Et~.~ . . II!~.II!~·.~Y .......................... ............................. .. 
12 5780 L25MEM EQU 20*1024 + 1920 ; Line 25 memorY 

............. ~;:c ........................... , .................................................................................................................................................................... . 
14 57DO IBUF EQU 20*1024 + 2000 l Input buffer 32 bytes 
15 0009 ILO EQU 9 ; Input 9ueue 10 water mark ............ ·it::··········· .. oois .. ···· .. ··········· .. ······· .. ii·li .... · .... ·· .. ·· ..... EriU·· .. ·· ·Z'i .. ···················;··j i-;p;'it' 'q;';el,e' 'hi' 'uiat(;;': ·mar.k···· .. ·· .. ·· .............................. . 
17 0020 ILEN EQU 32 l Input 9ueue length ·· .... ·· .. · .. ii:i .. ···· .. ···· .. ·········· .. ···················· ................................................................................................................................................. . 
19 57FO OBUF EQU 20*1024 + 2032 l Output buffer 8 bytes ............ 20············· .':.#:,- ............................. OLEN·················· E.·Qu······ 'OBUF' +·:.;············i· 'o~'t;;~t' 'q'~e'~e" i e~9th"""""""""'" .............................. . 
21 ............ 22 .... ····· .. ·· ·57-FEI··· .. ························ PMBLIF .. ·· .. · .. · .. ··· .. EQU······· '2o*i'024' '.;: '2ci4cl"'j' ANsi:' ·i>ar.a:met~·r· 'bu'ff'~~" 8' b· .. .:t:~·~ .. ··· .... ···· .. ··· .. ·········· .. ··· .. ·· 

............ ,4$ ................................................................................................................................................................................................. . 
24 6000 DMAMEM EQU 24*1024 ; DMA memory 

............. 4~ ............................................................................................................................................................................................... . 
26 7000 EAROM EQU 28*1024 l EAROM memory 
27 ·········· .. "2S ...... ·· .. ·· .. ·· .. ·· .. · .... ··· .. ··· .. ····· .. ········· ......................... , ................................................................................................. : ............. . 

... ........ .. ?? .................................................. l ....................... !';~:t.~r.l)ii.1 .. 1I!~.r{19.r:)· .. !=.Q{l,li1 j:.~{l.t:!? ... " .................................................................. ' ... , ...... . 
30 l 
31' OOEF Al"'RANL EQU, , 11101111B ' ; Mask -CHARMEM- to -ATRIBMEM-............ ·32'············ ·OOCF····························· DMAANC·············· EriU······· i'iooi'i i·iii·········· i' 'Mask" :.:Di-iAi,iEM·...:· 'to" .:.ATRi'SMEM:.:········ .. ······························ 

............. ~;3 .............. 9.Q~~ .............................. Gtl.RP.~I,.. ............... !';9!-! ....... 9q9~9.q9.q~ ........... 1. .1:I.a,!?!,. ~~:r:~~.fi!!'!~!'!-:-.. ~?. :-.c;:tl.~~n~n:-....................................... . 
34 0020 DMAORL EQU 00 1 OOOOOB l Mask -ATRIBMEM- to -DMAMEM- ' 

- - • - ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• - ••••••••••••••••••••••••••••••••••• : •••••••••••••••••••••••• , ••••••••••••••••••••••• ~ ••••••••••• 'O ••••••••••••••••••••••••••••••••••• 

................................................................................................................................................................................................................ 



..... Z29ROM';" MiCRoBE'NtH' 'si:isi' 'c'Fioss' ·ASSEMBL.Ek· <vi ')'':'iis'' '24'':'j:'EEi':'s3' 'i~i:'30: o~: 'PAGE' i·························································· ................................ . 
. .. . . . ~~!!" .. ~ :-.:?? . ~.q~.f:'I,J.1:~R . .1:~Rt:'I.I.~AI.,... F.I.~!"!~fl.~s. Y.I;~.q rq~ .. ~'" Q.q .. l!""!I".l!" .•..•.•••••..•.•••......•...•.••...•••....••..•..•.....•.....•.•..•..•....•..•....••.•••••••••.••.••.••.••••.•...••.••..•.••. 

1 "Internal RAM memory setup 
··············~i································--····- .......... ; ............................................................................................................................................ . 

3 .. ············4········································ ....................................................................................................................................................... . 

5 ; Re9ister bank #0 used in back9round Jobs ···············6······································ ........... ; ............................................................................................................................................. . 

7 REG PTRI EQU RO ; Work pointer #1 (RO) 
.............. 8············ ·0000····························· ·pYRi"A················ EQU······· 06H··················· i' 'i\'d,jr:ess' '01" :.:PTRi"·::······················· .............................. . 

9 REG PTR2 EQU Rl ; ~ork pointer #2 (Rl) ............. i"6' ............ '000 i" ............................. t:;tR'ZA' ............... 'EQ'} ...... 'Mfi' .................. ';' . A,j'd i·e s s . "0 f' . ":'PTR2:': .................................................. , ... . 
11 REG INDXl EQU R2 ; Index re9ister 1 (R2) 

............ T2············· 000:2····························· 'iNb'x ii:\·············· ·EQ'j"······ ·o:ii-f··················;·· Ad iire'is' . o'/-' ·..:iNb)(f...:····················· .. ······························· 
13 REG INDX2 EQU R3 ; Index re9ister 2 (R3) 

............ T4············· 0003····························· ·iNb"XZA·············· ·EQl.i"······ ·o3H··················· j" Ad;ii-<;is" 0'1-" ·..:i"lIit.ix:i:.:················ ..................................... . 
15 REG WORK EQU R4 ; Work re9ister (R4) 

............. i6············· 0004'···························· ·wORkA··············· ·EQ'j"······ 04H···················;·· Adi!re'is" o'/-' ·...:WORK.:..························································ 
17 REG TEMP EQU R5 ; Temporary holdin9 re9ister (R5) ............. rs············· 0605····························· ·TEMPA················ ·EQ(,-······ ·os·H··················· ';" Addie-ss" c;j:" ·..:.YEMp.:..···················· .. ·· .............................. . 
19 REG WORKI EQU R6 ; Work re9ister 1 (R6) ...... : ..... ·20· .. ·········· 0006························ .. ··· ·1~i:iRKiA·············· ·E(;il.i'······ ObH··············· .. ··;·· A',j':irc'ss" ~'f' :..:Wi::iRKi:..: .. ······· .. ··· .. ··· .... ······························· 
21 REG WORK2 EQU R7 ; Work re9ister 2 (R7) ............ ·2"2············· 0007,"···························· ·WORK:2A·············· ·EQ'j"······ .ci7i-f .................. ; .. Addie'is" o'f' ·..:WORK:i:.:···················· ................................. . 
23 ·············24······································· ......................................................................................................................................................... . 
25 ; Re9ister bank #1 used in DMA routine ··········· .. 26·················································i············································ ................................................................................................ . 

............ . ?? ........... R~~ .............................. . P.I')f'.\~ ................. E;~ll,I ........ ~9 ...................... ; .. F.,?i.~~.I?r-.. ~.~'-'.'?.U.ry~ .. !>.r:!1.~!' ........... !R9.1 ............................ .. 
28 0008 DMPTRA EQU 08H ; Address of -DMPTR-

............. ?~ ............. RE;R .............................. .P!'!!,..!'! .................. E;:~I.,I ........ ~~ ...................... ; .• !=:!,I!'.r:j1n'-' .. P.l':lfl .. J.~r.~. mJ.II)t-<.~!' ........... ~R~? ............................ . 
30 0009 DMLNA EQU 09H ; Address of -DMLN-

, ................................................................................................................................................................................................................ . 



.... 'i29ROMi' 'M"iCROBENCH' S65i' 'cRoi,;s' AssEMBLER' '("i/i ):':2"is'" 24:':FE'S:':s:,i' i's: 30':'06' PAGE' ·s······· .................................................................................... . 
. . . . . ~il"~ . 7..--:?9. .. CO.l'.lf'.l.ITER . TJ;;~M IN?.\/'''. F.l R~W~RE .. Y~ijS.lO.I\I .. 1 •. Q'3 .. ~.it~ ............................................... , ...................•...........................•..•••..••.•••................. 

.............. ~ ................................................. 1 ....................... G~I)~r:-!I, 1 . . '-I~.f!. Xii.r:- ~.~t..1. ~.Si .. f;r.t!I)"' .. 9f!1:i .. t~ .. 1.1:H ...........................•.........•••...•.......•............ 
2 ; 

.............. ~ .............. QP.QfI. ............................. R"fl.ORI:l ............... ~.QI,J ........ 9f!1:i ................... J .. N~.>st: .. 'il-.<!llr:~.Si~ .. 9.f:. R"A. htJ~.t;o . .In-:t~ ...................................... . 
4 OOOB DMADRL EQU OBH ; Next address of DMA low byte 

.............. ::i ......................................................................................................................................................................................•......... 
6 OOOC I STORE EQU OCH ; Input store pointer 

............. .7: .............. C!9.C!P .............................. ~f!O.W.I-j .............. . ~~I.) ..•.... • 9RI:l ................... J .. .I.~r.':l.t:. f~~.<:,", .. F.9~.1)~.f!r. ................................................... . 
8 OOOE ICOUNT EQU OEH ; Input number count 

.............. ? ............................................................................................................................................................................................... . 
10 OOOF OSTORE EQU OFH ; Output store pointer 
11 0010 OFETCH EQU 10H ; Output fetch pointer ·············i2······································· ........................................................... , ............................................................................................. . 
13 0011 XPOS EQU 11H ; Actual X-position ............ ·i4· .. ·· .. ·,,· .. ·00i2······ .. · .. ········· .. ······· YPOS················· ·EQU .. · .. ·· i·if·j··················· i' 'Actua i' 'y':pos'i t"ic;,.; ........ · ...... · .. · .. ······························· .. .. 

............. ~~ ............................................................................................................................................................................................... .. 
16 0013 LINADH EQU 13H ; Address of next character to plot 
17 0014 LINADL EQU 14H ; Address of next character to plot ····· .. · .. · .. is .... · .. ·· .. · .. · .. ··· .. ··························· ...................................................................... , ..................................................................... .. 
19 0015 DSADRH EQU 15H ; Dispatch address high ............ 20··· .. ····· .. · ·OOi6· .. ··········· .... ··········· D8ADRC··· .. ······ .. · EQi,i······· i"6H··············· .. ···i· ·Di:s;.·at"ch·· a:dd'r:e'ss' Tou,···· .. ········ .. ·· .... ······························ 

............. :?~ ................................................................................................................................................................................................. . 
22 0017 TSCROLL EQU 17H ; Top line of scrolling region 
23 0018 BFIX EQU 18H ; Top line of the bottom fixed region 

··········~··24············· ... ························· ......................................................................................................................................................... . 
25 0019 PMADRH EQU 19H ; ANSI parameter address high ............. 26············· ·OOiA················ .. ··········· PMADRC .. ···· .. ··· .. · EQU······· i"AH···················· i' 'ANsi" par'air;et"e;:' a:dd'r:e'ss' Tou,······ ...... ······························ 
27 001B PMNUM EQU 1BH ; ANSI number of parameters .......... · .. 28· .. ······· .. · ooic······ .. · .. · .. ··· .. ·········· 'PM\i~\Li,jE"""""'" EQU······· ·lCH············ .. ····· i' 'AiIi~ii' cu;':rent' va. i"ue" o'f' ·pa:~.a.·me·te·r:··"············"···············" 
29 ............ 30············· ·ooijj····························· KB"iDiliuM············· EQU······· i·DH···················· i' 'KeybOard" i'D' ·,.;;,;mb·er······················· .............................. . 
31 001E HSLINE EQU 1EH ; Hold screen mode line count 

............ ·32·· .. ····· .. ·· ·ooii=' .. ·············· .. ··········· GSET················· ·EQU······· iFH"···················i· 'Gr';iphi"c "!ie't"M ·.a:oc{ '130' ·se·lect"· .. ·· ................................ . 

..................................................................................................................................................................................................................... 

. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ....................... ' ........................................................................................... . 
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.... . ~~~ .. ?:-:~~. ~9!'!~~T~~ .. T.~~.I'!~.I'!~.l.,. f)RJ:1H~Rf¥: .. Y!=;~~~9.~.) .·.9~. !l:l!"!1: .........................................•........................•.••...............................•....................... 

......••.....• ~ ..........•.....••.••••.•.•.....••••.•.•.......... ; ..................•.... 1.".1. ~.~~ .. ~.~~.~ .. ~!.~ ~~'!! .. ~:>:~~ .. ~'?t-! ............................................................................... . 
2 ; 
3 0020 XLATCHEQU 20H ; Extel'nal latch byte ··············4·································_····· ............................................................................................... -......................................................... . 
5 0000 EAROMSAVE BIT OOH ; 0 = save EAROM 1 = nOl'mal 

.............. 6 .. · .. ··· .. · .. ·OO(ji" .... · .. · .. · .. · .. · .. · .. · .. · .. SUNKi='·············· ·sii'······· oiH'·················· j" ii';'" 'b'i rnk" chars' ·on···· .. i .. ,;, .. bi'ar'k;,:.j'· .. ········ .... ······ .. ········ 
7 0002 PORTF BIT 02H ; 0 = main POl't 1 = auxilial'Y 

.............. ~ ............. (5603····························· E:AMMRtAlC······· ·sit'······ ·038'···················j· '0' '=' ·r:e·ca.'i r················· 'i';''' i-ior·ma:i································· 
9 · .. ··· .. · .. ··io·· .... ········· .. ··· .. ·· .... ····· .... ·· .... ·· .. · .. ···· .......................................................................................................................................... . 

11 ; Fla9s that define byte 21H ·············12··············· .. ·· .... · .. ···· .. · .. · .. · .. ···· .. ···i .. ·· .. ······· .. ······ ........ · .. · .. · .... · .. ············ .. ······· ............................................................................. . 
13 0021 ATTRIBUTES EQU 21H ; Attl'ibute byte ·· .. ·········14···················· .. ·· .. · .. ···· .. ··· .. · .... ·· ................................................................................................................. -......... -....................... . 
15 0008 RVVA BIT 08H ; Revel'se video attl'ibute 

............ T6············· tiOti9· .... ····· .. · .. ···· .. · .. · .... ·UNDLNA·· .. ·········· ·s'It· .. ···· ·09"H···················.,.· Underl rne" a:tt'r: l'tiiite .. ··································· .. ·············· 
17 OOOA BLINKA BIT OAH ; BI ink attl'ibute 

............ 'iFi············ ·obtiS .. ··············· .. ·········· ·HALFiA·········· _ ... ·siY······ ·0i3"H···· .. ·············;·· Ha i'f' ·In·te·ni.,"i tv' ·;it"tr-·lb·o.ite·························· .. ··· .. ···· .. ······ 
19 OOOC ALTCHARA BIT OCH ; Altel'nate chal'actel' set attl'ibute 

............ ·20············· 0000 .. · .. · .. ··· .. ·· .... ····· .. · .. · GRPH········· .. ····· .. ifit······· ·ODH············· .. ·····j·o·;,;' 'rio"gr:,iph'i'c5" ........ '1";;' g'r:a:';h'{ c·s· .. · .. ·· .. · ...... · .. · .. · .. · .. · 
21 OOOE PROTECT BIT OEH ; 0 = no Pl'otected 1 = Pl'otected 

...... _ ..... ·22·· .. ···· .. ··· ·OOOF .... ························· ·AltGRPH············· ·s'lt······· ·OF-H··················· ';" 0';';' no' ·art· ·gr·aphi'cs .. ·· T '';'''aH' 'graphi'c' ·St!t····· .. ············· 
23 ············"24················ ...... ··· .. ·········· .. ······ ...................................................................................................................... " .......................... .. 

25 ; Fla9s that define byte 22H ············26·· .. ··········· .. ··· .. ······ .. ·············· ...... ; ............................................................................................................................................. . 
27 0010 XOFFSENT BIT 10H ; 0 '" no tel'minal XOFF 1 = ter'm XOFF ............ 2S·· .. ········· ·ood····························· ·UXOFFSENt·········· ·sft········i iii···········,······· i" 0';;' n'o' 'user: ·XOF'F·········i· '';'' ·us·e,.:· ic'Oi='F··· .. ···· .. ··· .. ··· ......... . 
29 0012 GSEL BIT 12H ; 0 = GO selected 1 = Gl selected ............ 30·· .. ········· ·obi·3········· .. · .. ··· .. ·· .. ······ ·oi<tRANS··········· .. ·si't······· ·i3'H'·················· ';" i::i';;' ;{o' ''';o't' 'tr'an'sir,i F'" T ';'" 'ok' to' ·-h:ans······ .. ········ .. ·· ...... 
31 0014 DX BIT 14H ; 0 = no X-pos change 1 = changes 

............ 32'· .. ········· ·00·15·· .. ··················· .. ···· ·L25EN···· .. ········· .. siY······ 'i5'H'·················· ';" 0';;' Yi;';e' ':25" iff s'ab'] e',j" T ';'" '25' enab Yed··················· .. · .. · .. · 
33 0016 XOFFRCVED BIT 16H ; 0 = no XOFF I'eceived 1 = I'eceived ············'34··············· .. ····· .. · .. ······· .. · .. ······ ................................................................................................................................................... . 

35 ............ ·36· .. ············ .. ··· .. · .. ······· .. · .... ·········· .; ...................... 'i=:la:9s" Hi,i't· Cief' i ne' 'byte' 23H············································ .. ··············· .. · .. ····· .. ······· 
37 1 

_ ........... '38· .... ······· ·C)o·lS .. ······· .. · .. ··············· ·PSDF················· ·EIit······· ·isH····· .. ········ .. ·· ';" Yrl'dic,ites"iT '*PSD*' 'ha:s' 'be'en" iione' ,or-,ce······· .. · .. ············ .. 
39 0019 GNPF BIT 19H ; Indicates if *GNP* has been done once ............ ·4CI··········· .. OO·lA·· .. ········· .. ·············· ·E·NBlC't)R············· ·s'lt······· ·iAH··················· ';" i.:i';;' curso':: 'Csi'sab Yeel···· i' .;: 'enilbi ed··· .. ······· .. ····· .. ···· .. ··· .. 

............ ~L ............. 99.1.'? ............................. ~RJ:1 .................... ~.I.T ........ ~!3.t:t .................... ; .. ~.:':. t'I.~?!1t'1 .. !I-.l. J .. ~.~t.~ ...... L .':' .. '?!'!! X. !J.I)r.~?~t'I.~~.~~ ................. .. 
42 001C SHIFTF BIT lCH ; shift data fl'om I:eyboal'd 
43 0010 CONTLF BIT. lDH l contl'ol data fl'om keyboal'd 

............ ·44······ .. ···· ·cici'fe:·· .. ···· .. ······ .. ··········· ·ACCESSF'············· ·sif······ ·iE·H··············· .. ·· ';" 0';;' ;';';' 'a~'ce'ss" f·r·oiri "lib' T ';"" in' p~o'gi-:es-s"""""'''''''''''''''' 
45 001F KBDISF BIT lFH ; 0 = keyboal'd enabled 1 ~ disabled ······ .. · .. ·46· .. ············· ............................................................................................................................................................................... . 

47 ............ 48·········· ....................................... ; ...................... ·Fi'.i~·s· ·ii-;.it·· ,{et'i;.,e· by'te' ·24H············································ .. ··· .. · .. ······· .. ············ .. ···· 
49 ; . ............ ·50·········· .. · ·0020················ .. ···· .. ····· ·CLRFLG··········· .. · ·Bi·T······· ·:ii:iti···················;·· Use'd"j n" s'cr'ee''';' 'riMA' ml'-st" ',iYi a";'s" b'e' ·o·!·· .. · .. ··········· .. ····· .. .. 

............ . !;i~ .............. 99?C ............................. l~~RJ;I!;J; ............. .FH.1: ....... ~H! ................... 1 .. 9 .. := .. !l.'~t. j.I1~~r.~. ~J:!~~' .... ) .. =: .. ~.;: .. ~.qo;l.El . .'~!l ........................... . 
52 0022 HSSTOPF BIT 22H ; 0 = dont hoI d scr'een 1 = stop sCl'een 

............. !;i;3 .............. 9Q~~ .............................. f'RI)I:r:f ................. eu ........ :?~.Ii .................... l .. 9.:':. ro.Q~ .. !".r: ~M.~!l.~ ........ J .. 7 .. ~rj!,!~.i.I)~ .............................. . 
54 0024 VSPF BIT 24H l 0 = sUPpr'ess vi deo 1 = nOl'ma I 

............. :;;~ ............. 9.Q~:;; .............................. GAIM ................ .. ~;r.T ....... . :??Ji ................... .1 .• 9.:':. t.r:'iI.Q:; .. ii.l J .. !I.~~.~ ...... ~ .. 7 .. 9n 1 x. !J.I)r.r:P.tll.O;:~.~!I .................. . 



..... i'29RCJr-ii' '~iicRoBENcH''805i'' C'Ri:iSS' AS~"EMBLEiR" (vi'i':'2is" '24':'FES':'S3' 'i5; 30;'06' 'p'AoE' ·io .... ············· .. ························ .. ········· .. · .. · .. ······· .... · .. · .. · ..... " .. . 
· .... !I'.~!I' .. ?.--;'i!..~ .. COMF.'J.JTJ::R .T.e:R~lI\lAI.. .. F.l8M~MI': . Y.ERSI.ON . 1.&3 .. ltil'.lt ........................................................................................................................... .. 

...•.......•.. .1 .................................................. 1. ...................... fJ.'l-l!.!l' .. t/'l.'I-:t .. !l.l?f.~ {'I.l? .Qy.1;f! .. :?~I;l ................................................................................ . 
2 ! 

.............. ;3 .............. Og~~ .............................. I:"RTXI;:N~ .............. e.I.T ....... 2I'lH ............ _ ....... 1 .• P.. ~. nQ .. F.'!l.r.·;i.tY .............. 1 .. ':' . . 9J~. f!'l-r:B'.Y .... , ...................... '.' 
4 0029 PRTYSTK BIT 29H ! 0 = no~mal pa~ity 1 = stick 

.............. ~ .............. OQ~I:' ............................. .l:"RTXI;:~I)I .............. 1;11.1 .. : .... 2~H ................... 1 .. P..:= .. 9.0111 .. !"~r.~ tx ............ ~ .. ':' .. ~X~fJ.. r.l!-r.H."( ......................... . 
6 002B AUTOWRAP BIT 2BH 1 0 = no auto w~ap 1 = w~ap a~ound 

.............. ? ............. OQ~C ................•..•..•....... ~.lJT.Q(::'R .............. .I;1.1.T ........ :?kl:l .................... ! .. p..:=:. nQ .. ~!J.t9 .. k~. il!'l . . I,.f .. . J . . ':' .. ~~tJ:!. j:;~ .........•...••.... , ........... .. 
8 002D AUTOLF BIT 2DH I 0 = no auto LF on CR 1 = auto LF 

.............. 'iI ............ .. Q9,Ze: .............................. 9NI,..~I:'I.r; ............... I?I.T ........ :?!;I:I .................... ! .. Q.:=:. J:!ff. Hn~ ............... J .. := .. 9.1'! • .u!'!~ .............................. .. 
10 002F FULLDPLX BIT 2FH ! 0 = half duplex 1 = full duplex' 

............. ~l .............................................................................................................................................................................................. .. 
12 

............ . l::! ... : ............................................. 1. ..................... .I7.l."1-~~ .• t/'l.I!-:t .. !l.~f.~{'I.~ .. Qy.1;f! .. :?~I;l ................................................................................ . 
14 ! 

............. ~~ .............. OP~9 .............................. 1;<,~f\.J;I§>./-!Tf ............ I?I.T ........ :;tp.I:I ................... .I .. P..:=:. X~Xf,"5I:c;I .. Qf:c;I.i.I)!l.'='X .... ~ .. := .. l>Jl(H.~c;I ............................... . 
16 0031 KPADALTF BIT 31H 1 0 = keypad o~dina~y' 1 = alte~nate 

.. ," ........ ~ 7. ............. O.O.~f! .............................. ~~!-!1,. .................. I?I.T ........ :;tAI:! .................... I ... Q .. =: .. I:! !.~~X .. C;I,If:l?J:!'=' ......... .1 .. := .. !l."!II.~r.1. ~.I'!f! ............................ . 
18 0033 CLKF BIT 33H ! 0 = no key click 1 = click 

............ . l~ ............. P'O.q~ .•.............•.........•.... Re:P.f ................... !'l.U ........ :;:I~I;l ................... .I ... Q .. =:. !l9 .. ~.4t.~. f:~P.~!l.t. ...... 1 .. :=: .~.'1t.<1 . . r:f!.~f!.I!-t. ............ : ........... . 
20 0035 CAPLOCKF BIT 35H ! 0 = caps unlocked 1 = locked 

............ . 'i!..\ ............. Q9.:;;p. ................•............ H!?!'!9):!E;:f. ............. "'0: ....... ;3.~I:f .................... i .. 0 .. ':' . . 1)9.1; • .1)9.1. II .. ?c:r.l?f!!l ..... J..:=:. /'1.9).4 .. !i'!=.r:-f!.l?fl ......................... . 
22 0037 L250N BIT 37H ! 0 ~ status line off 1 = status on 

............. :?;3, .............................................................................................................................................................................................. .. 
24 

............. :?~ ..••.•••••••....••••••.••••.•..........•..•..••.• 7 ...... : ................ f.l.'ij.~l? .t/'l.I!-:t .. !l.~f.~ nfi' .. Qy.1;f! •. :??I;l ................................................................................. . 
26 ! 

............ 27 .............. OP~~ .............................. !==.BI:'I.J;lI;<, ................ I?.I.T ........ :;t~I:I .................... ! .. Q.:=:. J:!l.i.,;,K~n!i'. '<;J.!'='~.Qr ..... ~ .. := .. P.<1P .. t;.J.t'l~ ............................ . 
28 0039' FREQ BIT 39H , 0 = 50 Hz 1 = 60 Hz 

............. :?? ............. OP~I:' .............................. J:lQI)I.I.TQ~ .............. I;I.I.T ........ q~.I:1 ................... .1.. P..:=:. fJ.Q:t .. !Il9P.Lt.<1r .. ~.qll.~ ... ~ .. ':". )!'I.~.;..i.tp.,=, ............................... . 
30 0038 SCRNSAVE BIT 3BH ! 0 = no sc~een save~ 1 = save~ on 

............ :;c,. .............. 9.Q;?;!C •....••.•..•.................. f:~T.F::? ................ {3.I.T ........ :;t~I:I .................... 1 .. Q.::. !Il~.i . .;. .. r:'J:!'=':t ........•..... ~ .. := .. 'il.4~.~! ;!,t"X ............................. . 
32 003D ACHR2 BIT 3DH' ; 0 = no~mal cha~ set 1 = alte~nate 

............. ~;3 .............. OQ~I;: .............................. J:iNI;tRJ:iK ............... J;I~.T ........ qE;:./-! ................... LQ.:=:. ~.<1f.1;\II.~r.E! ............... L':' .. 1:t!l.'='ll.'!Iil.'='f.!." ................... : ....... . 
34 

............. ~~ ................................................................................................................................................................................................ . 
36 ; Flags that define byte 28H 
37 ! ............ ·38············· Ciei2e-i···················· .. ······· MODE················· ·E;·tiU······ ·28H····················;· 'Mo'de:' terrni'riil:f' .£;; .. iii···················· .. ······ .. ····· .. ··············· 
39 ............ ·4C;············ ·00'40····························· ·ANS·i················· ·sY·(······ ·4OH··················· '," 0';';' othe~" ;';~;ie~""'"'''' i' ';,,; 'ANs'i' m~de""""'"'''''''''''''''''' 

............. ~.~ ............. !=!OfH .............................. ~.Q? ................... I?H ........ 'H.t! .................... 1 .. Q.:=:. J:!th~r .. !IlQ~.~~ ........... ~ .. ':" .. m!? .. I!I.~c;I~ ...............•.............. 
42 0042 ADM3 BIT 42H ! 0 = othe~ modes 1 = ADM 3 mode 

............. 4~ ............. 9.Q~.~ .............................. tt.~? ................... IilH ........ 4~1:I .................... l .. !=!.:=:. J:!th~r .. !l!QII.~!> .....•..•.. ~ .. ':" .. J:i~H. J~9Q ............................. . 
44 
45 · ........... '46 ................................................. ;' ..................... 'Va':' 'i';ib i e . t'ab" t'ab'l e' .......................................................................................... .. 
47 I .... , ....... ·4S·· .. · .. ·· .... ·0029 .... · .. · .. · .. · .... ··········· ·TABTAB .. ············ ·EQU· .. ···· 29H············ .. · .. ·· ," Va~'ia:bi'e' 'ta'Ii' 'ta'li i e .. · .. 'io' t:yi-'es" t'~. ·32·t-i .... ·· .. ·· .. · .... · .. ······ 

· ............................. " ................ ~ ......................................................................... " ..................................................................................... . 
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..... . ~~~ .. ?:;-:?~. kQ!'!~!-!T~~ . .T~.~!'I.~~.~I,. .. f.v~!,!I:J~~F;. ~~R~.I.9!,!. ~.~ p.~ .. ~~.~ ............ ; ............................................................................................................... . 

1 1 General use variables from 33H to 46H .............. :2 ................................................. j ................................................................................................... '" ....................................... . 
3 0033 BAUDRATE EQU 33H ; Serial port baud rate .............. "4 ............. 0634················· ............ 'NVRSUM"" ......... · .. ·Ei;il..i"······ 3-4H"·················· i.' 'Non''':',,'oi"iFi re' RAM' ·checks·urn······· .................................... . 
5 . 

.............. . 6, ............. ·0035····························· XXPOS··············· ·j::·QU······ ·35H····················j· 'Sa:ve'd' )('::';0'5 ftTon························ ................................ . 
7 0036 XVPOS EQU 36H ; Saved V-position ··············8················ .. ········ .. ········ .. ···· ...................................................................................................................................................... .. 
9 0037 BLNKRATE EQU 37H ; Blinking rate of screen 

.............. 1(>' ............ ·0038····························· BL.NKCNT············ ·E·l.iiU······ ·38H····················j· 'Riinn'i ng' 'co'un't' for:' bi 'fnk' j-·at·e··· .. · .. ·········· .. · .. ················ 
11 

............. i'2············· 0039············· .. ··············· Aut·deNt············· ·EQU······· ·39H··················· ';" Auto' 'off"f: l.'m~;r-· ·co·un·t··············· ...... ······························ 
13 

............. i'4··· .. ····· .. · 003A .. ··························· ·'(eNt················· ·EQU······· '3~H"""""""""";" }:!unn'fn9 'C'i ock' ·c·ount .... · .. ········ .... ·································· 
15 003B TSEC EQU 3BH ; Seconds counter 

............. '1.'6···· .. ······· lj03C .. ··························· ·'(MtN················· ·e:i;iO .. ····· ·3tH··············· .. ·· ';" Minute' ·counf:e-r-· .. ························ ................................ . 
17 0030 THOUR EQU 3DH ; Hour counter ········ .. ·· .. 18···································· .. ··· ..................................................................................................................................................... . 

· 19 003E DISPSEC EQU 3EH 1 Last count of seconds displayed ...... ·······:2'0······ .. ····· .. ·· .. ············ .. ············· ................................................................................................................................................. . 
21 003F PFIELD EQU 3FH ; Protected fields byte 

............. 2:2 .. ··········· ·00'40······· .. ··········· .. ······· ·E·RR·dR·S·············· ·EQO······· ·-lOH····················j· Power:up' <Hagi-;os'H'c' 'ej-'r-o'r-' ·nag·s·· .. ············· .. · .. · .. ··········· 
23 ··········· .. 24············ .. ········ .. ·················· .................................................................................................................................................... .. 
25 ; Screen line table .. ···········26·················· .... ·············· .. · .. ··· ..... j ............................................................................................................................................ . 
27 0047 LORDER EQU 47H ; Line order list 25 bytes to 5FH · .. · .. ···· .. ·28 .. ·· .. ·· .. ········ .. ················· .. ·· .. ····· .............................................................................................................................................. .. 
29 ............ '30·· .. ····· ........................................ ; ...................... 'Stack' ·area················ .. ··············· .. ······················ .. ········ .. · ................................ . 
31 ; 

............ ·3::2'· .. ····· .. ·· ·OCi5F··············· .. :···· .. ····· . STACK ............... ·EQU······· ·$F'H'·················· ';" stacii' po'fnter' addr-ess' '32' 'by'te,s' 'to' ·7FH······ .. ············ .. ··· 
33 .. · .. ········34· .. ··· .. ·········· .. ························ ................................................................................................................................................... . 

35 ; 8051 processor bit port defines ······· .. · .. ·36···························· .. ······ .. ····· ...... j ............................................................................................................................................. . 
37 0090 KBOUT BIT P1.0 ; Keyboard output line ............. 38··· .. ···· .. ·· 009i'···························· ·kEirN················· ·sit······· 'Pl': 1' ................. ';" Kevb<i<i.i-·d· '1n'piit"i rne,···················· .............................. . 
39 0092 VSP BIT P1.2 ; 0 = normal video 1 = suppressed 

............. 40············· 0093······························ SiEi'Cci<·············· ·s'it'······ ·Pi':3'············· .. ·· ';~' 0';';' set'uP;' moiiti"j o'ck'ed" r '';''' o·oriria·f"······························· 
41 0094 DTR BIT P1.4 ; Data terminal ready ............. 42······· .. ···· ·0095················ .. ··········· ·RTS················ .. · ·sit······· ·P'i;s················ .. ;· Ready' to' ·s£;nij-'············· .. · .. ····· .. ··· .............................. . 
43 ; BIT P1. 6 ; Expans ion socket 

............. 44··· .. ········ ·009'1··············· .. ············ CLKRUJi/·············· ·B'it'······ 'pL 'j .................. j. 'Ci'oc'k' 'ru''';' 1'0''':' CRT' conf:i-'o rei':··· ...... ······························· 
45 ............. 46················································· i'tic'D················· . sit· ...... ki; 'i .................. ;'. 'Pr'ede f'i ned" ser-'i';iY' pod' 'ti-:,an'siril f' iori,···························· 
47 00B4 DMATYPE BIT P3.4 ; 0 = clear memory 1 = DMA CRTC ..... " ....... 48 .... ········· ·oeiS5······························ cts·················· ·i:iif······ 'P3: 5' .................. j. '(:i'ea''':' 'to' ·send· .. ··············· .... ····· ................................ . 

· .. ~ ........ ~ ,' .................................. '.' ............................................................ '.' .......................................................................... - ..................... . 

.................................................................................................................................................................................................................. 
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..... it.*it .. Z.-:2.9. . COMP.UTER . TEaMI NAL . EI Rl'JWARE .. VERS.ION . .1. 03. :It*-It ............................................................................................. " .............................. . 

.............. 1. .................................•................ ;.1 ..................... BO.l':l .. ~Z. y.e;;C."(ORS .................................................................................................. . 
2 

.............. 3 ................................................. ; ....................... The:;..e .. 1 9.O;:il.ti.Qo.s .. ~r.tl. 'p'('.QYio~o .. tn. f.~kil.H.~:t.e .. f.utur:~ .. IJI.Qo.i f.icat.j.p.I):.t .......................... . 
4 I without a change to the masked processor. Each location is 

.............. ~ .................................................. 1 ....................... acc:e:;..se.d . .wi.th .. a. . .,..CAI..L-:. aDd. c:ontr-.ol.. ls .. ~il.i ned .. b.~C}L .wl.th .. a. :-:-REt:-., ......................... . 
6 

............. Z ............................................................................................................................................................................................... .. 
8 I Initialization of internal RAM and any other devices that 

.............. '?' ................................................. .1 .... , .................. !1\<!-X .!:o.~ .. '!-!f.<!i!.<! ...................................................................................................... . 
10 I 

............ .1.~ ............ .. ~9.q9 .............................. R~,..,+!'! ................ ~~t,J ........ lQQRI:l .................................................................................................... . 
12 

............ .1.~ ................................................................................................................................................................................................ . 
14 I Same as R2_IN but does not destroY current settings 

............ .1.!? ................................................. 1 ....................... ?4o;:.I1. !i:? .CAt:'~. hQ~~-, .. ~1':I(.qf.F: . .l.,J.I'!~.' .. . UM!,;: .. 9.1'1 .. <;l.c!';:.~l .. ~~.o;: .............................................. . 
16 I 

............. ~ 7 ............. )~q~ ............................. R:?,.,H"~ ............... !".~':J ........ ~99~1:I ................................................................................................... . 
18 

............ g:? .................................................... ............................................................................................................................................ . 
20 ; start DMA hook. This is Jumped to at the beginning of each 

............ ;n .................................................. 1 ....................... !lM~ .. r)i\':l.4~Jii."t. .fr.9!1\. ~.I)~ .. ~~!'G, ................................................................................. . 
22 I 

............. ~? ............. J~q~ ............................. R:?,.,$J~RTJ:!t:1A ....... !=;~~ •.... .. 1-.Q9.QI:l .. .................................................................................................. . 
24 
25 ............ 26················································· i······················ 's't~'p' i::iMA' iioC;I(':" 'Ti):l s" j:; .. j ;;mped" i-'~' ~t"' t"h.;: ·b~~·£~;..;i;..;~· 'of" ~·';'~·ti· .. ·················· ............ . 

............ . 7,7 .................................................. 1 ....................... ~.i,{II.er .. 9 .. ~.l)t~r:-.r:"'.~1: ............................................................................................... . 
28 ; 

............ ~~ ............. . ~9.Q? ............................. R~r.$:r:QP'Ql-'V~ ......... ~~I,I ........ lQQ~I:l ................................................................................................... . 
30 
31 ............ 32· .... ····· .. ····· .. · .. ··························· .; ...................... 'F:i i .,.. scr:ee~' ·tiook":··· itii';"1 s' 'j'um'ped' 'to' ·st.;.r:i:· 'i:h~"f i:i i" s'c~'e~'~" .............................. . 
33 I DMA feature. A check for protected fields is made. ··· .. ······ .. 34· .. ······································· ........ ; .............................................................................................................................................. . 
35 100C R2_FILL EQU 100CH ······ .. ·· .. 36· .. ·············· .... ························ ................................................................................................................................................... . 
37 ............ 38· .. ···· .. · .. ········· .. ······ .. ·········· .. ······;··· .. ··············· .. 'iRQ' 'ho';i:':' "ftii's"{ s' Tum'p€-'d' to"a, t' the' be!,.-ii-.·ni·ns" o'f' 'ea:ch" IRQ':" .............................. . 
39 ; ............ 46 .. ······ .. ·· .. iOOF .. · .. ······ .. · .. · .. ···, .. · .... R2: . ."iRQ···· .. ·· .. · .. · ·EQU······· ·ii:i6fH·································· .. ···························· ..... , .............................. . 
41 . ····· .. ·····42·· .. · .. · .. · .. ·· .. · .. ········ .. ······· ...... ···· .... ·· .......................................................................................................................................... . 
43 I Serial hook. This is Jumped to at the beginning of each ............ 44 ...... ········ .. ··· .. · .. ···· .. ··················· j ....................... ser'{a'f' 'inter:':'upt'~'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
45 I ............ 46· ...... ·· .. · "ii;ii2" ........................... ·R2::8ER:r"Ai.:····· .. ·· ·e:i.iU······· ii::ii2H .. ····· .. · .. ···· .. ········ .. ·························· .. · .. ···· .. ·· ................................ . 

r ••• •• " ••••••• ~ •••••••••••• ~ •••••••••••••••••••••••••••••••••••••• ,." •••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ," ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

................................................................................................................................................................................................................ 



..... 'ii9ROM';" i-iiCROBENCH' 805i' 'cR'oss' 'AssEMBLER' '(\/i i:':2'is'" 2FFEB:':S3' i'5= jeiiob' PAGE" i3 .................................................................................... '" .. . 

. . . . .. ~~.~ . k-.~? . 9RI:1f.YWR . T~~m NI;l!-: . F. m~\'!~~.~ .. Y~.~\>. ~ 9.11! .. ~ : fr~ .. ~:":~ ........................................................................................................................ '" .. 
1 ; Transmit hook. This performs the transmit character 

............... ;2 .................................................. ;' ...................... funct1i;iri' '01''' File" Fermi'ri;i'l' 'fo'r=' the' ser-'lai' ·pc;,;F:·························· .. ··· .. ··· .. ···· .. · .. ····· 
3 ; ............... ,i' ............ ·iois·· .... · .. ········ .. ··· .. ····· R:i . .:xHt··············· EQU···· .. · l.'6l.'5H·························· .. · .. ···· .. · .. ······ .. · .. ····· .. ··············· .. · .. ·· .. ·· .. · .. · .. · .. ·· '.' 
5 ···············6·············· .. · ...... · .. · .. ··· .. ····· .. ····· ................................................................................................................................................ .. 
7 ; Send an XON to the host • .............. ·~f··· .. · .. ····· .. ·· .. ·· .. ··· .. ···· .. · .. ···· .. ······i·· .. ··· .. ··· .................................................................................................................................. . 

.............. ? ............ ~.qH!. ............................ ~?-:~.q~ ............... ~9~ ....... ~.<?~.~!"l ................................................................................................... '.' 
10 

............. ~.1 ............................................................................................................................................................................................... . 
12 ; Initialize the cursor format. 
13 ; ............. ·14···· .. ······· ·iCiiEi·· .. ············ .. ·· .. ······· R2:..:icLIR·········· .. · EQi..i'·· .... i·oi·BH······ .. · .. ············ .. · .. · .. · .. ····· .. ···· .. ···················· .. ··········· .... · .. ···· .. · .. · .. 
15 ·············i6··············· .............................................................................................................................................................................. .. 
17 ; Initialize the keyboard .... ·········i.·8· .. ··· .. ······· ...... · .. ······· .. ··· .. ······· .. ···i·· .. ··············· .. ···· .. ······· .. ················· .... · ................................................................................. .. 

............. . 1.';i" .............. ~Q~.E; .............................. 13;4..,.P-::~ ............... E;Rl! ........ 1.9.1.r~::H ................................................................................................. .. 
20 

.............. ::?~ .............................................................................................................................................................................................. .. 
22 ; SETUP mode vector 

.. , .......... ~~ .................................................. 1 ............................................................................................................................................ . 
24 1021 . R2_SETUP EQU 1021H 

............. ~~ .............................................................................................................................................................................................. . 
26 
27 ; BackSlround loop hook. This is called once every time throuSlh ............. 28 .. ············· .................................. ; ...................... 'the' ina'in' ·back·sr.·.;iin,!· i·oo·,;: .. ············ .. ············ .. ······· .. ···················· .. ·· .. ···· .. ··········· 
29 ; ............. 30" ........... 'i 024' ............................ Ri"':BACK ............. EQU ....... i.·02·4H .................................................................................................. . 

............ ;u ............................................................................................................................................................................................... . 
32 

............. ;:t.~ .................................................. ; ....................... K~xl??~r·.<! .. ~ft!~!J.~, .1J9.C!l:.· .... T.I1~~ .. i.~. Sil: 1.l.~~ .. ?I)!='~ .. 11~.~9.r:~ .. ~ .. \=.'1~r:~~.t~.':' ............................. . 
34 I is received from the keyboard • 

............. :3.~ .................................................. l.. ........................................................................................................................................... . 
36 1027 R2_KYl EQU 1027H 

•...••..•.... ';:17 ............................................................................................................................................................................................... . 
38 

............. :3.'? ................................................ 1 ....................... K~xl??~r.<! .. q!-l.t!".!/:t .. !'r.C!9J,,, .. .l:1).i.L~~. ~~n fl:c;i .• qn~l" .. il,t .. ~!'r.f; .. 11~.5!~n~.i.~!,! .............................. . 
40 I of each transfer to the keyboard . 

.............. 4~ .................................................. 1 ............................................................................................................................................ . 
42 102A R2_KY2 EQU 102AH 

.••..•.••...• !l::;c ................................................................................................................................................................................................. . 
44 

............. flo .................................................. 1 ....................... E;~.c;~.F!~ .. '='i'\~~~n!l' .. I)~q!(., ... T.I)(S; .. ~~ . . o;:.a,l.l.f.c! .l'\f.t:~r:. i'\1) .. -:-F.~!=:-:- .. ~~ ...................................... . 
46 I received. 
47 I .... , ........ 48····· .. ······ ·i02i:i·· .. ··· .. · .. · .. ········ ...... 'R2"...:ESC·· .. ····· ...... EQU' ...... i.·02DH···· .............................................................................................. . 



..... i29RCil'i;' ·;·iicRCisENCH· '805"i' cRoss' ASSEMSi.:EFi· ivi'j:iiEi" "2ii:FES':'S3' 'is: ~icii 06' . PAGE . "ii! ......................................................................................... . 
· .. , . ~.l!"~ .. ?-::?-.'? .G9.1'!f'.l!TJ;R .1~.I1/~WW)I,.. . . f.I.~M~A~t;. YE;:R$~.QN. ~ .•. 9.~ .. ~~.~ ................................ , .... , . '" .. , ....................... " " .................... , .......................... '" ... . 

1 ; Transmit character. This performs the function of .............. :2 ................................................ ; ....................... t'~ansmi 'tti:ng" t'htl' c'h a''; a:c te r: ·.i:t· 'the' cui-:r.e·rit·· p.;s·i b: ;;;,.;: ........................................... . 
3 ; .............. ii············· i'o·30······························ R2:.:TC················ ·EQU······· ·i030H···············································································,···················· 

.............. 9 ................................................................................................................................................................................................ . 
6 

.............. 7 ................................................. ? ...................... Tr:~n!i'!IlU .. U fl.f; •... .1tr.i.~ .. ~~rf'?r:fl'I!" .. :t.I)~ .. f.l!fl.C;:t.~ 9.11. M .. t:.r:~n!1'!T!~:t.:t .i.1) 1" ................................. . 
8 ; the line at the current position. 
9 ; ............ ·iii············· iQ33··· .. ························· R23i.:··········· .. ·· ·EQU······· ·i033H···································································································· 

............. ~~ ............................................................................................................................................................................................... . 
12 
13. ; Transmit page. This performs the function of transmitting ............. iii··············· ................................. ; ....................... t'he' 'page" t'o' 'tt;';" 'p;;rt" Ftia't' 'i s' 'ri;;r 'se'j e'c t'.;, d': ........................................................ . 
15 ; ............ ·i6·············· 10'36······························ R2:.:TP··············· .e:QU' ....... i036H···································································································· 

., ........... ~? .................................................. , .............................................................................................. '" ........................................... . 
18 
19 ; Transmit 25th line. This performs the function of transmitting ............ ·20··············· ......................................................... t'he" 2·5t·ti· '1' ine' To' t'';e'' po;"'t' 'th'at" i';' 'n~t ··se·l·ected·.·················································· 

............. :;!.~ ................................................. .1 .............................•...•............................•....................................................................•.......... 
22 1039 R2_T25L EQU 1039H 

............. :?~ ............................................................................................................................................................................................... . 
24 
25 ; Print page. This performs the function of transmitting the ............ ·26················ .................................. ; ....................... page' t~' 'th'';'' ·oppo·sl.·te·· p'';;:t''{ ri' ';3: ·f;;r.m· pro'pe'r' 'f,;';' ·P;.:{ ri'ti''';;'' (uses····························· 
27 ; CR. LF at the end of each line). ············28················ ................................. ; .............................................................................................................................................. . 

29 l03C R2_PRNT EQU 103CH ......... '" '30 ............................................................................................................................................................................ " '" '" .......... . 

31 ............ '32··············· ................................. i······················ 'iiis'pi a:.;; 'ci'oc'/:~'" 'Th'i s" u'pd'at'es" ti-;.;; 'hri,e' or,' 'ihe' '25th" j'{ n·e:························· .. ··········· 
33 ; · ........... '34' ............. i i::i3F' ............................. R·2.:.tiCLK· ............ 'EQU' ....... iCi3FH ................................................................................................... . 

35 ·············36················· .............................................................................................................................................................................. . 
37 ; Display 25th status line. This displays the system status ............ ·38··············· .................................. ; ....................... Q''';' ·tt.·e· is'th"j 'i'ne' 'if' 'ttle' '0 f.·Hon' . i's' enatded' and '1},e" iise''':' ·do·es;······························· 
39 ; root have the 25th I ine enabled . ............ ·4ci··············· ................................. i····························································································································· ................ . 

· ............ ~.~ .............. 1.0.47. ............................. ~~:-P I.~~ .............. ~.!:!~ ........ ~ ~~~':l ................................................................................................... . 



..... Z"29RoM;· ·i-iit"RciBENt;':'· ·so5·i· cRoss· AssEMBLER· ·(·vi.·j:':21·8·· ·2"ti':'FEB,:,s:3"· i5i 30:·06 ·PAciE· ·is············································ -............................................ . 
· .... ~.~~ .. ? :-:?~ .l=:9!'!F:'~T~~ .. :r:E;:f!.I'1 ~.~f\.I," .. F:TFiJ:1H~gr:::. 'y.E;~~ m~ .. ~ ... Q;:: . :"".~:"" ............................................................................................................................. . 

1 ......... ······2········ .......................................... ;. i·· ................... i·NT"ER"RLipt" ·vECToRs·· ........................................................................................... . 
3 ; ··············4··············· ............................................................................................................................................................................... . 

5 ............. ·6··············· ···································i······················ ·RE·sET· :,;,;,.-ctor.······································································································ 
7 , · ............. 8 ............. Moo· .................................................... ORC; ...... ·ooociH· .................................................................................................. . 

9 0000 80 2E SJMP START ; Start of pr09r·am ·············iO················ ............................................................................................................................................................................... . 

11 ............ "12················ ................................. ; ...................... ·Ext;;;rr;a i". i"riFE;i--·,,:u·Pt" ·requesT ·0·············································································· 
13 ; 

............ "14············· ·(1003···················································· ·ORG······· ·0003"H···································································································· 
15 0003 30 AF 02 JNB EA, 11 ; Double check 

............ ·i6· 0006······80·········22············································ ·S~iMP····· ·IE·:Jit"iO"··························;·· S·ta."r+ ·b"Mp,·· t"r:a."risfer·········································· 
17 0008 D2 89 I 1: SETB TCON. 1 ............ ·is· ·OOOA····· ·32························································ ·REti:·················································································································· 
19 ·············;20··············· ............................................................................................................................................................................... . 

21 ; Timer 0 inter·rupt vector ............ "22················· ................................ i····························································································································· ................ . 
23 OOOB ORG OOOBH ············24· ·OOOS·····"3o ........ AF········ ·(ii································ ·,ji\iB······· EA·;· ·12··························· i· ·o·oY"bi e· che·c:i,"··················································· 
25 OOOE 80 1D SJMP ITMRO ; stop DMA transfer ............ i6· ·oCiiCi····· ·02········ ·80····················· iii··················· ·sE"ti?····· ·ttor'i."s··································································································· 
27 0012 32 RETI ············"28················ ............................................................................................................................................................................... . 

29 ············30················ ................................. i······················ ·Ex·t€;~n·a i·· ;."nter.·r:upi:· ·r.equ,;.;,;i-··i·············································································· 
31 ; ············32············· ·OO·i3····················································· ·ORO······· ·6cii3·f-i···································································································· 
33 0013 30 AF 03 JNB EA, 13 ; DOIJb I e .:heck ............ ·34· ·OOi6····· ·02········· ·100"'········································· ·t:.JMp····· ·RZ..:i"RCi··························;·· i·r,t"ei-:,,:u·pt"· r·eq·,jeii-"··········································· 
35 0019 D2 8B 13: SETB TCON.3 ............ ·36·00.,."8······32············· ........................................... ·FiEfi················································································································· 
37 ........... ·"-38····· ......................................................................................................................................................................................... . 
39 ; Serial port interrupt vector ············"40········································ ......... ; ............................................................................................................................................. . 

· ...•....... ;II: L ............ 99;;;~ ...................................................... Qf!.G ........ Q9.~}H .................................................................................................... . 
42 0023 30 AF 03 JNB EA, 15 ; Double check 
43 0026 02 1012 LJMP R2_SER1AL ; Ser·ial pc.rt ............ ·44·· ;:)62"9····· ·32································· i5:··················· ·REi-i·················································································································· 

............ :4:~ ................ ............................................................................................................................................................................... . 
46 

· ........... :4? ................................................ i. ...................... -.I!J.lN".~ .. 1;9 .. 9.1; to%: r .. ) .C!O;:l'Io t.i.Qn!? .................................................................................. . 
48 ; 

............ . 4'i"' . . 9R?A ...... 9~ .......... 1.Q~~t;. .................. H:;~:uq; .............. l.,.,J.I'.1P ...... g~~$J:~RTP~A ................... ? .$.~'i'.r:t .. I;Ji'lt:l.) !J.f!lF. ................•.....•.....•................... 
50 002D 02 1009 ITMRO: L.JMP R2_SrOPDMA ; Stop DMA .jump 



....• Z29ROM i' . j.j i CROSE'NCH . 805 i' . cRoss' . AssEMBLER' . ( ij i ')'':'2 i 8 .. '24'':'i='EEi':'S3 . 'i 5':' 30; o~: 'PAGE . 1";; ........................................................................................ . 
• • • ,. ~-I!"iI: . 1.. -:~:~ .. CONP.t.JT£R . TJ;;~M l N,;\1.. . F.lRI:IWI}RE .. IIEijS.l ON ... 1 •. Q3 .. lI".ltll" ............................................................................................................................ . 

•••••••••••••• ;I. •••••••••••••••••••••••••••••••••••••••••••••••••• ~ 1 ...................... I.I).i. t.i.~J.Lz.~ .. ~x~t.~(1\ ......•............................•....•.......•..••.•.......•............................... 
2 ; ' 

••.• ~ .• , ...... ;":! ................................................. I. ....................... :!1i!.t;. p.t~o;:k. P'Q.i.l)t.~r .. il.I)s! .. !=.~).1 ... r:9.l!t.i.I)~L.t;9 .. ~~t .. VF.. f.':Y\?r:-xt\l.tr •. ~ ..................................... . 
4 

... , ........... ~ ............. QQ~Q ...................................................... QRG ........ ~OH ............................... 1 .. ?C!1JI.~1!I.1)'1I-.t:. ~r.I:!i.t;('?,=,X ......................................... . 
6 

............. ,.7.. QQ~Q ...... 7.~ ......... ~.l, ......... :;if. ......... SmRn ............... MO!>t ....... ::;1;"'" !t$J.~(:;~ ..................... !. .JnHiil.1J,;!ll.. ll'.til.<;k. P.q;i..I)j:.~r ................................. . 
8 0033 12 1000 LCALL R2_IN ; Initialize everything else 

................ ? .............................................................................................................................................................................................. . 
10 

............. L1 ............................................................................................................................................................................................... , 
12 . 

............ . !~ ................................................. ~ 1 ..................... !"!~.I.~ .. :-.. lfIl1:in .l=.9!1.tr/?J .. J.99.1? .................................................................................. . 
14 ; 
15 .; *MAIN* is in charge of giving control to the proper routine ............ ·i6· .. ···· .. · .. · .. ··· .. ·············· .. ·············j· .. · .. · .. ·· .. · .. ··· .. · whenever: 'th''';;:'';' 'is"~'" c·ha.·,,:.a:der" pre'senT' in' ;;ne" o'f "th'e' Fi'F(i~:" .............................. . 

............. ~7. ............................................................................................................................................................................................... . 
18 

............. ~? .9~~.~ ...... ~~ ........ JQ:?~ .................. !,,!~J~.: ................. kGAI,.!-, .... ~.4.,.J;I~.G~ ......................... .l ... I;Iil.<;I(~r.Q\Jns! .. (1.Q9}; ............................................. . 
20 

............ ~~ . . QP~?' ..... . :?A ......... :?~ ......... Q9 .................................. ,.I.I;I •••.•••.• i:l:fiSJ:OP.F:., .. MIlI.1 ................... 1 ... I.f .. I).c! t .. t •. C! 1.et. p.o;:r:~!ll.I) .. THE;:N .................................. . 
22 003C 31 F6 ACALL FCIF ; fetch char from input FIFO 

............. 4;3 .. 9.Q;3.fi ...... ~.Q ......... Q~ ............................................ .J.C ......... Mm ................................ I ..... IF .. !=.f)!'l.r:-iil..<;j:.~r .. THt=:N ........................................ . 
24 0040 11 79 ACALL IFCP ; processes character 

............. :?~ ............................................................................................... '" ............................................................................................ . 
26 0042 30 2E 20 MN1: JNB ONLINE, MN2 ; IF onl ine AND 

............. :?7.. 9.q~.!? .... . il.Q ......... P ......... ~p. ................................ :-!~!'! ....... ~~mA~?'" .l'Jl'I.4 .................. I .. ~f.. P.l,It.~!-!t . . ~P.r:-t .. f.r:?~. :r:I:l.fiN ......•......................... 
28 0048 20 02 03 JB PORTF, MN1A I IF auxiliary port OR 

............. ?~. R9~J;I ...... ~q ........ . ~.~ ......... 9~ ................................ :-!~.~ ....... H~!=!$HI$ .... MI\U.I;I .................. ! ..... JF.. h~r:~!I!~r:~ .. '='M9.!i\l.il-~.fl . .THI;:N .......................... . 
30 004E 20 B5 14 MN1A: JB CTS, MN2 ; IF not CTS THEN skip 

............. ~~ .. 9.Q~.~ ..... . ?:f.! ........ . H'! ......... D .......... l:Il'I.~!'l.: ................. ~J;l ......... lC.Qf.F:~.GY.fiP.' .. -"'~.~ ............... ~ .... JF.. Mt .. :-.l\9ff:: .. r:f!.O:;f!.~ Y.t7l~. JJ:i!;~ ........................ . 
32 0054 51 4C ACALL FCOF ; fetch char from output FIFO 

............. ~~. R9~9 .... .. ,.q ......... 9.£:1 ............................................ :-!r;; . ., ...... !'!~~ ................ ., ............. !. ...... JF.. ~'='lI:'='lI:~J:.~r .. !.I:I!o.~ ..................................... . 
34 0058 B4 13 02 CJNE A, #XOFF, MNIC ; IF char = xoff THEN 

............. ~? .. 9.Q?~ ...... P~ ......... P. ........ : ................................... ::;~:r:J;l ...... !-!l!9.F:f.S?!oNT. ...................... L ............ .o.il-'f' .. !-I.!i!f1.r: .. >S9.U .. !?~nt.. .......................... . 
36 005D B4 11 02 MNIC: CJNE A, #XON, MNID ; IF char ~ xon THEN 

. 37 0060 C2 11 CLR UXOFFSENT ; c I ear user xoff sent ............ 38' ·0062····· ·i:i········ ·iCii5················· MN·iD·:················· LCALi.:··· ·R,·:i:.:XMT···························;·········· ·t;"ai-.·~ir;i t' 'char:aC;te~'''''''''''''''''''''''''''''''''' 
............. Sl? .............................................................................................................................. , ............................................................... . 

40 0065 20 IF 06 MN2: JB KBDISF, MN3 ; IF keyboard enabled THEN 
............. 'H .. 9.q{>~ ..... . :;;.1 .......... J;I~ ............................................ fWf\I,.!-, .... f.G~.I? ............................. ~ ..... tf'.t!=.I) • .'::"'.~r.. f.r:9J1l .. "'f!xl?~~r:o;i .............................. . 

42 006A 40 02 JC MN3 ; IF keyboard data THEN 
............. '!?. 9.C!{>.c: ...... :;:;.1 .•....•..• ~~ ............................................. f\Gf\I,.!-..... t<.l?!==f. ••••.••••••..•................ ~ •.....•. r:'r.'~!=.~(>.l!. Mxl?c!'1I-r: 0;1. A'l-t.~ ... .. " ........................ . 

44 
45 006E 30 37 C5 MN31 JNB L250N, MAIN ; IF 25th status enabled AND 

............ ·46··0'67·i···· ··20········ ·is········ ·C2································· Jff······· ·i..'25·E~,j;· HA'iN····················j· 'iF" 2St"h"j ;:rie" c({sab'l'ed' THEN······························ 
47 0074 12 103F LCALL R2_DCLK ; display clock everY second ·············48······································· ........................................................................................................................................................ . 

............ ~~ .. 99.7.7. ...... e:-9 ......... ~I? ............................................ ~~~p. ...... ~f\~!,! ............................. .l .. ~9 . .f~'='~.Yf'.~ ..................................................... . 



..... 'i29ROMi' 'r-iI"cR'osENcH' 'sos'i' cRoss' AssEMBLER" (\,ii'j :"'21'8" '2"4:"FEs':'s3" is: 30:'06' PA(3Ei:' ·i7"························································ ................................ . 
· .•..• "!t.l!""!t .• f.-:+.~ . ~9MI7'l--!T!;F:l .. T!;F:lM m~!-.. f.~ ~."'!-I.~~.E; .. I.!I;:H$.I. QN .. 1., Q~ .. i!"~i!" ............................................................................................................................ . 

.............. . 1 .................................................. ! .' ...................... ~f.Gf' .. :-.. ~n~.'-!t. .':'.IF!=!. ~J:l?:r:?:o;:~.~!' .. !".r:!l.,"~.~ ;;.C!!' ............................................................... . 
2 ; 

............... ~ ................................................. 1. ......... '" .......... '!".I.I:!=:I7'!'" .. ~.I):t.~!'.~!'.~:t.~ .. c:J:l!3i!,i'\O;:.~~r:!? ."'~I.i, !=.I) .. t!il-.Yf .. !:-.~!E"n. r:!E".c.f:.i.y.~o;l .. !.qr:-.................................. . 
4 ; st~yck on the keyboa~d if off-line o~ keyed as a local 

............... ~ .................................................. ; ....................... f.'Ip.c;:t.~ 9.1) ~.' .... r~ .. ~J:l~. ~/:l!l.r:-!l.O;:~.~r-.. ;i.~ .. ~!i.r::t .. 9.~ .. ~(l .. !E".~O;:.~~.€! .. ~f:~Y~I).C:~ ............................... .. 
6 ; then cont~ol is 9iven di~ectly to that ~oYtine by means of 
7 ; the -di spatch addr·ess-. If it is a cont~o 1 cha~acte~ then it 

.............. 8················································· i·······················{ s" i'oc'-ke'd' 'up" iii' *CTLTAB*~'" 'if:' {ou'nif . Ftie" prOgram' 'jumps' 'to' the·· .. ·························· 
.............. . 'Y! ................................................. . ; ....................... ?':'!".r:?~!'.~~.~~ .. !'.c!Y.~~.r!~.' .. ~t!1.~!'.'!l~.~~ .. :t.!)!?. ~.!)~.r:~.c:t.€!r-.. Ls; .. q~~O;:i'\r:~~!l.~ .... H ...................... , ... . 

10 ; it is a displayable cha~acte~ it is placed on the sc~een 
11 ; afte~ checkin9 fo~ 9~aphics mode, att~ibYtes, etc . ............. '12·················································;·········································································· ................................................................... . 
13 ; 

............. '14·················································;······················ ·e:NTi=h'···· i Ai' '';' 'diar:ac:'te:~' 'fi-:orr;' i'r;p'ui:' ·FiFo······· .. ······ .. ······ .. ··························· .. ······· 
15 ; 

............ ·1'6·················································;······················ ·E)iii'····· ·none············· .. ················································· ...... ······························· 
17 ! . ··············is· .. ···············································;·······················UsE'S······aYi······ ............................................................................................... . 
19 ··· .. ···· .. ··20··································· .. ····· ..................................................................................................................................................... . 

21 0079 B4 18 06 IFCP: CJNE A, #CAN, IFPA ; IF canceled AND ............. 22' ·007(;····· ·20········· 43········· 03································ ·,JEi········ 'HAi:~" i'FPA··············· .. ····· ';" "iF' 'riot' 'Haz' 'mo'd£,' ·'r'HE·!Ii····· .. ······························ .. 
23 007F 12 082F LCALL SETNORM ! Resto~e dispatch add~ess ·············24·············,························· ........................................................................................................................................................ . 
25 0082 CO 16 IFPA: PUSH DSADRL ; JYmp to the 

............. 26' ·0084····· ·co········· ·i5······· .. ··································· ·pUSH····· ·DSAtiRH················ .. · .. ····· ';" :':/;(£5P.-3. tch' ad(i~e'ss'-::""""""""""""""""""'''' 
27 0086 22 RET ·············28······································· ........................................................................................................................................................ . 

29 0087 B4 OD 12 NORM: CJNE A, #CR, IFPl ! IF ca~~iage ~etY~n THEN 
........ " ... 36' ·008A· .. ·· ·30········· 36········· OF·····························,,· ·.JNS······· 'HSMODEF;" i·FPi······· .. · .. ···· .; ..... 'iF' 'hoi d' ~'ci-'ee'ri' ·mo·de"'r'HEN······························ 

31 008D E5 12 MOV A, YPOS ............. 32' ·0081=······ ·04························································ ·iNc······· ·A·································· .; ........ g'et' ;":;;05" t'o' ·ch·ec·.;···· .............................. . 
33 0090 B5 18 00 C"INE A, BFIX, NRMO ; with bottom fixed ~e9ion ............. 3'4' ·00·93······ 40········· os···················· ·"iFiioio:················ . ..it: ........ ·NRMi'····························· .; ........ i'F' ''':';';05' ')"";' ·bo·tt'om"THE·"'·········· .. ·················· 
35 0095 D5 IE 02 DJNZ HSLINE, NRMl ; decr'ement 1 ine 

............ '36' 009S······ ti2········ ·22············································ ·SE·TS······ HSSTOPF·························;·········· 'iF' 'ze'r~' 'THEN' ~'t(;F" ·d·ts·p··························· 
37 009A 74 OD NRMl: MOV A, #CR ; ~esto~e ca~~iage ~etYn/ ·············3·8······································ ......................................................................................................................................................... . 

39 ! Check fo~ monito~ mode and cont~ol cha~acte~s ·············40······································· .......... ; ............................................................................................................................................. . 

41 009C 30 3A OD IFP1= JNB MONITOR, IFP1B ! IF monitor' THEN ............. 42' ·009F:····· (:i········ os························ .. ·················· ·CLR······· ·RVVA'····························· .; ..... ~'ta~t";';i t'h' '~~'~in'a i" d'ts'pi ~: .. ;,,, .......................... . 
43 00A1 B4 20 00 CJNE A, tV /, IFP1A 

............. 44' ·OOA4······ ·50········· 5E····················· i'Fp·iA':·············· ·.JNC······· ·iFF-6····························· .! ..... 'iF' 'c~'rlt'~;;i' ·ch·.a.;,:aC:'te·~· ·THEN························· .. · 
· ............ !*~ .. 99'wi' ...... .Tg ......... Q? ............................................ $!;T¥! ...... ~YYA .............................. ! ........ !T!'l-!<.~ .. U .. r·.<'mi' r.!if' .. y.~ o;l.~ 9 .............................. . 

46 00A8 44 40 ORL A, #010000008 ! conve~t to o~dinarY cha~ 
............. !*? .99.~fl ...... . f:!9 ......... !=?? ...........................................• $:-!~P. ..... . W!;'¢. .............................. . ! ........ 15."'.i.17 .. 'l-!l.<;,;l.~ ................•.............................. 

. 48 
..... " ...... !*9 .. 99.~!== ....... ~~ ......... ;?9 ......... 99 ......... ;l.t=:fJ!3.: ................ t;:::-!~!; ...... ~.'" #.~ .. ~! .. ~.F:PJ~ ................ l .. N'?r-.rp!!'l .. 17.1.'l-~.';- .. t9. J'I(I'I.~ . . ~9 .................................. . 

50 OOAF 40 03 IFP1C: JC IFP2 ; IF cont~ol cha~acte~ OR 
... '" " ..... ::?L .991:1.1 .. ..... 1?:4 ......... If ......... ~~ ....... '" ....................... ~."'I)I.E; ...... ~.' .. ~F:ll--!F;J!=!I.,IJ:,. )f.!;';:-:. .... , ....... ! ... :t:f.. ~ r:Y.b.O.L1t:' .. :r:I:II':I\I ............................................ . 

52 
............. ~:;: ................................................. ? ...................... t;::.t!?N~.t~.r:- .. ~:; .. ~ .. ~.(mtr.Q 1. .<;M.r:",.c;t~r ....................................................................... . 

54 ; 
· ........... '. ~~ .. q9.ij~ . ... :.l~ . ........ f.Q ......... 9.~ ......... 1F.P2;' ................ ~QY ........ J;l,,, #.GTfHU l-...................... ! .. !:'-e!: . . t.;j.t,.J fl .. j,r) f.o ............................................... . 

56 00B7 90 0119 MOV DPTR, #CTAB1 
............. ;5? .q9.E!f?i ...... ~9 ......... ~q ......... ,.:? .................................. 'fl ......... 0N9J.'" .~f.F~7ll. ................... ! .. If: .. QP.t. ~NSl. .UtOP.~ .. Qr;:l •.•.•.•••.•••..•.••.•.•.•....•...•..•... 



..... i29'RCiM;' 'i-iicRO'BENCH"sosi" cRoss' Ass·Et·iBL:EFi· ivi';':'2ia" '24':'FES':'S3' 'i5i 3"0; '06" p'AGE' ·is····················································································· , ... . 
· .... ~.~~ .. j!.-:~.s! . mMF;'J.JTER .T.E:R~mAt.. .. F. .t~MIoJIA~~ . Y.ERS I.QN. .1.~ o.~ . ~1t~ ............................................................................................................................ . 

.............. . 1 .. RQ!'!O ...... ?-.Q ......... :4.L ........ RI; ............................... ' ... )~ ......... ~~$?. ~.f:P.;:f\ ...................... 1 .. .I.f . . l')p.L~~$ . . IfIP.~f' .. :r.l:I~.I'!.. .................................... . 
2 OOCO 75 FO OE MOV B, #CTAB2L ! get othe~ table info 

· .•..•......•. ;3: . 9.QC.~ ...... 'fig .. ....... R t Q7 .......................................... ~QV ........ OP.T~." . .'1!<::.Tf\.~:? ......................................................................................... . 
4 00C6 20 42 06 JB ADM3, IFP2A ! IF not ADM 3 mode THEN 

.............. ~ .. 0.QC:s? .... . 7:'i ........ . f.Q ..... , ... 9.~ ..... , ........................... f'!1P.'l ....... 1!!. ."'.GT.I1I;:1~I,. ..................... 1 ..... ~.<ltt. . 9,1; !'I.<ltf· .. t!3,~.1.~. jf!fp .................................... . 
6 OOCC 90 0128 MOV DPTR, #CTAB3 

· ............. 7 .. O.QC:F. ...... 31 ......... :3.~ ..................... Jf.P.4f\.: ................. ~r::~hl,. ..... ~n~I3. ............................. .1 •. p'<;,aJ:'!=.I) .. ttl.~ .. til.!:'!).<It ............................................ .. 
8 

.............. 9 ................................................. 1 ....................... t;:~I,l:t:~~ L . .:;:h~r.~!=.tf'.r: .. ~9.4{"'c!. A fl .. t!3,~.1.~.'" :;!9 .. tp .. a~~.9!=.ti!-.t~.(L .~o;l.C!~!(~.~, ................................ . 
10 ! Sub~outine ~etu~n will cause ~etu~n to main idle loop 

............. 11 ................................................. 1. ............................................................................................................................................ . 
12 00D1 40 33 JC IFPRET ! IF found THEN 

............. ~:3.. QOD.3 ...... ~4 ........ , ................................................ t;:h~ ........ ~.; ...................................................................................................... .. 
14 00D4 73 JMP @A+DPTR ! jump to add~ess in (DPTR) 

............. 1~ ................................................................................................................................................................................................ . 
16 ; Cha~acte~ is a displayable cha~acte~ 

............. t7. ................................................. 1 ............................................................................................................................................. . 
1800D5 30 43 06 IFP3: JNB HAZ, IFP3A ; IF Hazeltine mode AND 

............. ~~. QORe ...... 13.4 •.•.•.... :Z~ ........ rr;l ................................. <::.-..Il'I.I; ..... . f\., .. ~~:< .... .I.f:P.3A ............... 1 ... I.f. .o;:.I)~r..:=: .. '.--:.' .. m!;~ ......................................... . 
20 OODB 02 067B LJMP ESCCODE ! do escape stuff 

............. ~.1 .. QO.£;II;: ...... ~9. ......... OP .......... 1$ .......... :(fP.$f\!. .............. ~~13. ....... (3.11PH I. . JF.F;'~ ..................... L Jf .. ~.Il .. 1i!r.~!".'" i.<";$ . . 1fI.C!o;li'!.. J:I:I1':1'lI ................................ . 
22 00E1 B4 5E 06 CJNE A, #5EH, IFP4 

............. 2~. QO~4 ...... 2.0 .......... Qf.. ....... QO ................................. -.J.a ......... ~I-. m8p.1:I., .. .I.F.P.:;i ................. I... ... I.f .. 'll-.1.ti'!.r:-n'll-:t.<;, .. Tt-l.l;:l'I.. ~.'-l{l.1;. Jf)il.~ .......................... . 
24 00E7 74 7F MOV A, #7FH ! IF 5EH THEN map to 7FH 

............ . Z~. 9.Q~S! ...... 0.3 ......................................................... SJ;T.a ...... C ......................................................................................................... . 
26 OOEA 40 08 IFP4: JC IFP5 ; IF in gr'aphics ~ange THEN 

· ........... 'J,7 . . O.QF,:j:; ...... !;ifl ......... .l.F. ....... , ....................................• .;\NI,. ....... . f:!. ... . ~Q~Q n n ~.F! ................. ! ........ !Il~!5.Is .. t p . . ~.r:?-.~!l.~!= .. !=.I)~.r:~.~ t~~ ....... , ................. . 
28 OOEE 30 OF 03 JNB ALTGRPH, IFP5 ; IF alt g~aphic set THEN 

............. :??. 9.QfJ ...... O.q ......................................................... $!;T~ ..... . G .................................. ? ....... . l'.<ltt .. !=.~r.r:Y .. ~n'!i ........................................... . 
30 00F2 80 02 SJMP I FP5A 1 place into alt mode 

........... .:~~ ................................................................................................................................................................................................ . 
32 

............. ~$ .................................................. i. ...................... c;!'l.4?!=.Is . . ~P.r: .. ~fI.~?r:t .. o;:.I)~r.~.<";t~~· .. IfIPAf' ............................................ , ............................ . 
34 ! 

............ . q~. 9.Qf.4 ..... . f\.::? ......... Qt;: ..................... ~.F:P.~; ................. I':1RY ........ J:;:? .. AI,.r.c;!-I.~t<.~ .................... U:~~J: .. !lo 1 J: .. !=.i)!l.r: .. n:19.~f' ........................................... . 
3600F6 92 E7 . IFP5A: MOV ACC.7, C ; Place into data byte 

............. $7. .............................................................................................................................................................................................. .. 
38 00F8 30 21 09 JNB ICMODEF, IFP6 ! IF inse~t cha~acte~ mode THEN 
39 OOFB CO EO PUSH ACC ; save cha~acte~ . ............ '40' ·ClciFD····· ·31 .... · .... A9· .. ··· .. ····· .. · .. · .. ·············· .. · .. ···· 'ACALC'" ·SPF·············· .. ··········· .. ·· i .... · ~'ki';' ·~i-:~t·ec·tE-·d "fi~i (is ................................. .. 

............. ~.~ .. Q9F.f ....... 1.~ ......... QQ~L ........................................ t;:Al,.h ...... F:~.C; ................................ ! ..... ~.I)!5.4?r.t .. I?J.~!'l.Is .. <;!'I.~r.~!=.t;~r: ........................ 00 ...... . 

42 0102 DO EO POP ACC 1 ~esto~e cha~acter· 

............. 4~ .................................. 00 ............................................................................................................................................................ . 

44 0104 31 57 IFP6: ACALL PUTCHR ; Put cha~acte~ onto sc~een 
............. 4~. 9.~9.~ ...... 7.;: ................................. ~f.f'R~.T:: ............. . ~!=;T ............................................................................. 00 ................................... . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • ~ •• '" •••••••••••••••• - ••••••••••••••••••••••••••••••••••••••• 0' •• 0' •••••••••••••••••••••••••••••••••••••••••••••••••••••• " •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

................................................................................................................................................................................................................. 



· .... t2~R(j .... r . I'll C"ROtJr::NtW 'S05"C CRtiS13 . M13EMBLER . Hi n ':"'2 n.~ ... :,iIH~EB':"'83' . i 5 i 3M66 . pAGE' . iii" ....................................................................................... . 

· .... ~~~ .. ~ :-:?~ . ~9~~~!~~ .. !.~~.11 r~~~ . F. ~ ~I:tW~~~ .. y~~~ ~ R~ .. ~ ... '?~ . ~~~ ............................................................................................................................ . 
1 "CTAB1/2/3 - cont~ol cha~acte~ tables ••••••••••.••• :;2 ................................................. y ........................................................................................................................................... .. 

3 ,·*CTAB1* contains all cont~ol codes fo~ the ANSI and ZDS 
.............. 4·············· .. ················ ., ................ i······················ 'emu'la'tion' 'modes~"""""""""""""""""""""""""""""""""""""""""""""""" 

5 , 
.............. 6 .. · ...... ·· .. · ................................... T· ...... ···· .. · .. · .. · "*c'fAB2'* "cootai os:',i 1'i' 'c 00 h·:' o'j "co'de's "for: "the' ADM' 3' ernul il'ti'o;..··· .. · .. · .. · ........ · .. · .. · .. · .. ·· 

7 'mode • ............... 1:1 .................................................. , ............................................................................................................................................. .. 

9 ,*CTAB3* contains all cont~ol codes fo~ the Hazeltine 1500 
· ........... ·iii·· .... ········ .. ···· .. ·········· .. ········ .. ·····j····················· "eiriul'a:t'lo'o' mode· .. ·········· .. ················ .. · .. ·········································· .. ··· .. ············ .. · 

11 , 
............ ·1!t·· .. ·········· .. ········· .. ·········· .. ·· .. ······ i' .................... "Tat-i'e' ·e;..·ti-:ie·s· ·.a.;..·e:··· The' coot;':oY' char-act'e;..·· f'o i'i o·wt.;d· 'by' ·hie················· .... ·········· .. ·· 

13 add~ess of the ~outine which pe~fo~ms the ~equested function. · .. ··········1~···················· .. · .. ················· .................................................................................................................................................... . 
15 ............. 16········· .... til oi· .. ····· ..................... ·c·rAB2············ .... ·EQU···· .... $ ......................................................................................................... . 

17 
............ Wfdiio7····· ·os· .... ··· .. ·········· .. ································· .. DB········ OBi-i .. · .. ··········· .. ············· j' 'V'edi'ca'!' ·tab······················ .. ······ .. ········ .. ···· .. ··· 

19 0108 OCSD DW CUP , Cu~sor- UP · .. ··· .. ·····20·············· .. · .... ······ .. · .. · .. ····· .. ······ ............................................................................................................................................... . 

21 OlOA OC DB OCH ; Fo~m feed 
............ '12' ·O·iOB····· ·oc64· .. ···· .. ···· .. ······································ ·DW········ ·CRT·'····························· ';' ·Cursor·· ·rT9h·t···································· .. ····· .. ······ 

23 ............ 24' ·'Yi6i:.i····· ·OE···························· , ........................... ·OEl'········ Oe:H·········,····················· i' '~"hi'ft" out························································ 
25 OlOE OFB3 DW EKI ; Enab 1 e keyboa~d input ············26················ ...... ····················· ...................................................................................................................................................... .. 

27 0110 OF DB OFH ; Shift in ............ '2EI ·Mi'i····· ·OFB9· .. ·············· .. ··············· .. ··············· .. ·OW········ DK·j······························· j' ·tii sab'f~, 'keyboard' i·oP'uF .. · .. ··············· .. · .. · .. · .... · .. 
29 ............ 30' ·Mi3····· ·iA··· .. ···· .. ········· .. ·································· ·DB········ ·iA·H······························· ';' 'Sub'st'i t'ut'e· .. ··············· .. ··············· .. ······· .. ··· .. · .. 
31 0114 OBAC DW CLRS ; Cl ea~ sc~een .. ··········32,'· .. · .. ········· .............................................................................................................................................................................. .. 

33 0116 1E DB lEH ; Reco~d sepa~ato~ ............ '34" th fi····· ·0(:36· .. · .. ············ .. ·············· .. ················· ·OW········ ·stH······························· ';" Set" (;·",;..·so·':'· ·ho·me··········· .. ···················· .. ·· .. · .... · .. 
35 ............ ·36············· oris;····· .. · ..................... cTAs'!················ ·E:·QU······ .$ ........................................................................................................ .. 

37 ............ '38' tii i'o? ..... is··· .. ··············· .. ··············· .. ··············· .. ·DB········ ·ESC····· .. ························ ';" Escape························ .. ··· .. ······· .. · .... ······· .. · .. · .. 
39 OllA 067B DW ESCCODE ; Escape code p~ocesso~ ·············4(j···················· .. ················· ....................................................................................................................................................... .. 

41 011C 08 DB BS ; Backspace ............ 4:,i ·o'iiti····· ·6C3D···· .. ··············································· ·oW········ ·PB·S······························· ';" Per:fc;':'ir; ·b·ac'kS·pa:c.;;··································· .. ··· .. · 
43 ............ '44" oi 1'1: ...... ·69 .... · .. ··············································· .. ·DB········ i-it································· j"H'o;"·lz·on·ta·j' .. tabi.datfoo····· .. ··········· .. ····· .. · .. ········ 
45 0120 05CI DW TAB ; Tab to next column ············46················ ............................................................................................................................................................................... . 

47 0122 OE DB OEH ; Shift out ............ 48' '6'i23" ... ·OFSi'··············· .. ··································· ·ow· .. ····· ·Ol'Pi'cK···························;· 'p'i c'k' M' c·h.i'rader· ·seT .. ··············· .. ··· .. ······· .. ·· .. 
49 ............ '50' ·0·i25····· ·OF·· .. ···················································· ·DB········ ·OF·H··············· .. ··············;· ·S·hi'ft'· i'n···················· .. ········· .. ·· .... ··············· .. .. 

............ ~~ .. 9A?~ ..... .9f.?~ ..................................................... .I?~ ......... ~9F.~!=:t<; ........................... 1 .. t;'.i.S~. ~9 .. S,",."!-!"."!-!=.~~.r: .. ~!'l.t: ..................................... . 
52 

.....•...... .:?:.:c ...........•.. 9.t4~ .............................. C;;:r:~I'1~ ................. E;QI,l. ....... l1! ......................................................................................................... . 
54 

............. ::?;s,. 9.~?::;C ..... . 9l~ ........................................................ .1?!=! ....... .. L,f ................................. j . . hi:p.'l .. f'~.~~ ....................................................... . 
56 0129 0555 DW PLFCR ; Perfo~m LF and/o~ CR 

............ ::i? ............................................................................................................................................................................................... . 
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..... ~!I".~ .. ::( :-.4? .t;.QI:1P'I,.IJI;:R. TEaMIN?IL . F.IRr:tW?'\RE .. Vl'RS.ION .. 1 • .0:3 . . 1!-M· . ....................... " ................................................................................................... . 

............. .1.. ~H;;:;l? ..... !=lD ......................................................... 1;11'1 ••.•.•••• C:R ................................ ; .. C.ar.r: :i.<I:;og .. r:e.tIJf:(I .............................................. . 
2 012C 054F DW PCRLF ; Perfor'rn CR '3.nd/or· LF 

.............. ~ ............................................................................................................................................................................................... . 
4 012E 07 DB BELL ; Bell 

.............. ~ . .oJ.4f. ...... Q(>(>I'! ..................................................... D.W ......... RI~.G .............................. ; .. Ri..n1!l .. tM .. b:<: ).1. ................................................. . 
6 

.............. 7 .............. 99.Q~ .............................. (::.1(l.IH.1, ............... !;i,lI.,I ........ < ~::q(l.IH.>.t.2! ...... , ............ i .. T.~!:o.l.~ .. J .fmSit.t! .................................................. . 
8 OOOE CTAB2L EQU ($-CTAB2) 13 ; Table len~th 

.............. 'i! ................ ............................................................................................................................................................................... . 
10 0131 08 DB BS ; Back space 
11 0132 OC51 DW HCLFT ; Cur'sor I eft ············1,·2················ ................................................................................................................................................................................. . 

13 0134 10 DB 10H ; Data I ink escape ............ '14.' ·01"35"····· '0(-;::/ .................................................... ow········· HeRi······························ i' /;l;r~'o~:' ~'i s·ht···················································· 
15 ............ 'i6' ·O'i37····· ·09························································ oil········· HT································· i' ·HC;,:. :;'zc:':'t''';' i" t''';'t;~i a t'£ 0·,.;······································ 
17.0138 0636 DW HTAB ; Special function ............ fs················ ............................................................................................................................................................................... . 

............ . 1.? ............. 999.~ .............................. t;:m!3)!-................ I;~.L! ........ (.!l>:-:P/~!'!~.).O ................... i .. Tjl,~.1.~ .. l ~.I,)l".HI ................................................... . 



..... "ii9Roroi;' . M ICRoBENcH' 'so:si' . cRoss' A'ss'e:M'BLER' . ( V iY':'2 i 8 .. '24':'i='Es':'s3' . is' i 3'0: 0;:; . PAGe: . 2 i' ........................................................ '" ......... , ................... . 

. . . . . . ~~~ .. ? :-:?? . !=:9!'!~!-!T~~ .. T!O.~J:1} I)I.~I,-. .f::} ~!'!~A~!,; . ~~R$ .1.9'" . ~.". 9.~ . . ~!I'.~ ............................................................................................................................ . 

1 , , STAB - search tab I e .. ·· .. ········2· .... ···· .. ····· .. ·· .. ·············· .. ··· .. ·· .. ··i··· .. ··············· .. ···· .. ···· .. ······················· ................................................................................... . 
3 ; *STAB* searches tables of specified lensth for a match ., ............ '4 .. , .............................................. j ...................... ·writ.·· Fhe' Tir.·st"chai-'ac·t;;,r· 'in" an' ·en·ir.v;············ .. · .................................................. . 
5 ; ··········· .. ··6···································· .. ·· ......... ; ..................... , ....................................................................................................................... . 
7 ; ENTRY (AI = character to match 

.............. 13· .. ······················· .. ······· .. ····· .. ·····i··· .. ··············· .. ····· .. ····· '(BY';';' t'ahi t!' i'en·!iiFh··J. n" n',jmbe''':' of' 'enti-' ie·s······· .... ······· ............................. .. 
';I ; (OPTRI = table address ............. ·io···································· .. ····,· .. ··· .; .............................................. _ ........................ , ..................................................................... . 

11 ; EXIT (AI = orisinal character 
............. i'2···································· .. ··········· i···················· .. ············ 'isi"';" ·number.· '0'(" enh'fes' ref't' 'io" ;"ea:rc·h··+··i········· .. ·· .. ·····························, 

13 ; (OPTRI = first address after character match 
............ T4····································,············ i··· .. ··············· .. ············ ';1:/'';' "se't"{ {' no' match;' 'crear' 'ot'h(!':'wi s·.,;·· .. ···· .... ·· .. ················ .. ··············· .. 

15 ; ............. 1'6' .................. , ............................. i' ..................... 'USES' .... 'iI ~ .. i:i; . DF;TFi; . WORK' .................................................................................. . 

17 .. ······ .. · .. nr··················,······················· ........................ , ....................................................................... , .................................................. . 
19 013A FC STAB: MOV WORK, A ; Save character to match .. ····· .... ··2·0· .. ······ .. ·· .. ··· .. ····;················ .. ··· ................................................................................................................................................. . 

21 013B E4 STlI CLR A ; REPEAT 
............. 22' '6i'3C····· 93····················,···············,···············,·,· ·Move····· 'A~" @·A+·OP·TR·············'·······;·····get·· c'ha:ract'er:' {ro'm' 'fa·tire·······················,······ 

23 0130 A3 INC OPTR ; bump to address hish byte 
............. 24' ·6'i3E···· "B5········ ·04········· OE········,····,·················· ·cJtilE····· 'pi;' WORKA;' ·5'1'2················ .; ..... compare' char.' ·writ;· work································ 

25 0141 E4 CLR A ; IF character = work THEN 
............. 26' M42····· 93····················,··············· .. ··············· .. · ·MOVC····, 'A~" @·A+·rlP'TR····················· i .. ······ g·et'· a:delre'ss" h'ig'h' ·by·te············ .. ················ 

27 0143 CO EO PUSH ACC ; save on stack ............. 2S' 'O'i45",'" ·A3·· .. ································ .. ················,· . iNC" ..... ·DPTR············· .. ·,············ .; ........ bump' 'to" ad;jre'ss" i'ow' ·b·yte························· .. 
29 0146 E4 CLR A ............. 3'0' ·oi'4i····· 93·········· .. ························ .. ······· .. ········· ·Move····· 'A~" @A+·DP·TR·····················i····· .. ·;,;et·· a'd(lre'ss" i'ok; 'byte' .................... , ......... . 
31 0148 F5 82 MOV DPL, A ; save address low byte ............. 32' '6i'4A······ DCI·· .. ···· 83············································ ·pop······· ·riP,.:,························· .. ····;········ p'op" i3:dd're'ss"h'{g'h' 'b';:te .............................. . 
33 014C EC MOV A, WORK ; restore orisinal character ............ '3'4' Oi4ti····· C3···································· .. ··············· .. · ·CLR······· ·c··································;········ C'i~;a.r:· :'c;'" j:·Or.· ·ok···· .. · .. ······························ 
35 014E 22 RET ; return ·········· .. ·36· .. ··············· .. ······················ ...................................................................................................................................................... . 

37 014F A3 ST2: INC DPTR ; bump to address low byte 
............ ·38-(jiso······ A3····················································· .. · ·iNC··· .. ·· [iPTR······························ i···· 'b'urn'p' 'to' 'nex't' entry· i.T ·an:;······· .. ··················· 
............. ~? .m.!:?~ ...... R:? .. _ ..... F.9 ......... ~? ................................ Q~~~ ....... F!?. ?U ........................... ? .\J.r~IT.H-.. !*.f!!".~r.~~.~.:':. ~ ......................................... . 

40 
............. ~.~ .. q~.!:?~ ...... !;~ ......................................................... r:lQV ........ ~?. \'l.q~.I'; ......................... J •• R~~.tp.r:~ .. P.r:~.~~n~.1 .. . c;\'I.'m~s.t:~r ............................. . 

42 0155 D3 SETB C ; Flas 'C' for no match 

............. ~:;C .. 9~.~~ ...... . :i;? ................................... , ................... . ~!=:T .................................................................................................................. . 



..... ii9ROMi' 'M"iCROBENCH' ·Si.i5i· . CROSS' 'AssEMBLER" (iii ')'':'2ii3'' ·24·':'FEEi":E.l3· 'i5':30: 06' 'PAGE' 22·························································································· 
.... :~!*.~ .. 2; :-.~? . 9.QI:1P'I)."T:I;R .. T!:;F.lMtNl)l... . f.l Rl"JWARI; .. "'~RS.J: ON. A, N .. tI"~tI" ..........................................••......•..............................•..........•........•.•...................... 

............. . 1 .................................•................ ? .' .•..............••...• E:'!-!TGf:lR.:-.. !".l!l: .. l'=.I)\I-.r:'(I..o:;t:.~r •. '?f!t.C!. ?~f.~!l!.I) .................................................................... . 
2 

.............. :;1 .................................................. L ..................... :~f'.l,Ir.Gtl.Fi~ .. !".4t.~ .. t:t't~. ~t'~r:-~~j::.~r.. ~·M.q. :!;t,.t'; .. ~l'=.r:f.'.t';I) .. ~n.;l. SP.~i=.I'?. f.qr ................................. . 
4 ; wrap around at the end of a line for auto CR or LF • 

.............. 9 .................................................. l .............................................................................................................................................. . 
6 ; 
7 ; ENTRY CA) = character ............. ·i:i··············· ................................. ; ............................................................................................................................................. . 

9 ; EXIT none ·········· .. i·o··············· .... ······················· ........ ; .............................................................................................................................................. . 
11 ; USES A, B, DPTR, TEMP, PTR1 ·············1'2··············· .. ··· .. ··················· ....................................................................................................................................................... . 

13 
............ 'f,f ·01·57····· ·02 .. ·· .... T4··············· .. ··· ·pijYCHR:············· sEl'ii····· b;(································i· 'F'fag' t'~,ai' 'cur-s'or:' ir;o;,;eif·· .. ··········· .. ··················· 

15 ............ 'ib" Oi59····· ·CO········ ·EO············································ PUSH······ ACt.·······························i· 'save' char·act'er:··························· .. ··················· 
17 

............ 1'8' ·6i'5i:i····· 3i ........ A9············································ ACALL···· SPF·······························i· 'sk'iP" .in):' P'r:o·fE.·Cted· 'f'{,idd·s'································ 
19 . 

............ '2(1 ·O·i5i:i'···· '8~r"""" 1·4·· .. ···· ·S2································ ·l'1o\i······· i:ipt:;. LiNADL···················;· '(;ei:"i '£ne' acfdr-ess························ .. ··················· 
21 0160 85 13 83 MOV DPH, LINADH 

............ 2:2' ·61"63'····· ·53 .... ··· .. ·83········ ·e:F··········· .. ··················· ANi.:······· DPj..j;· ·#ATRAN"L.··················i· 'Masii' to' 'at'iPi b'ut'e' ·m(;mo·r.;--············ .. ··················· 
23 0166 E5 21 MOV A, ATTRIBUTES 

........... '2'4' ·61"68····· FO· .. ·· .. ····························· .. ··················· Moiix······@DF'fFi;· A························j· ·oi.ifput'· c·u;.:r:e;,;i:' ·a·tTdbut'el.'·· .. ···························· 
25 0169 43 83 10 ORL DPH, #CHRORL ; Mask to character memor'Y 

.......... '26' ·oi'6t····· ·ot)' .. ····· ·EO········································· .. · pop······· Ace·······························i· 'Restor:';: ·d-ia.r.·ac·t;;;r:············································ 
27 

............ 28' ·0i:6E'····· FO···· .. ············ .. ······························ .. ···· Moiix······@DP·YR·;··A························i· 'st'or'e' 'ir;io" s'c;"ee'';' memor·;.:····················· .. ···· .. · .. · 
29 ........... '3'0' Cii6F······ E5····· .. · Ti .. ·········································· HoV······· A;' ·XPOS·························································· .... ························· .. ········ 
31 0171 B4 4F 09 CJNE A, #MAXCHAR, PU1 ; IF cursor at end of line AND 

........... '32' ·61·74······ jb········ ·2B········ ·oF'···················· .. ·········· JNB······· AUi'oWRAP~' ·pui················j· 'iF" aut'o' 'wr:;ip' o'ri' ·'tf·{Elil··················· .. ·················· 
33 0177 81 5C ACALL PCR ; perform carriage return 

............ 34' ·Oi:19'····· ·Bi .. ········ 6·i······· .. ··············· .. ··············· .. · ACALL···· PLF······························· i···· ·per·forri,··j l'nE;' f·ee·d········································· 
35 017B 80 09 SJMP PU2 ; exi tout ·············36······································· ......................................................................................................................................................... . 
37 017D 05 11 PU1: INC XPOS ; Bump -XPOS-

............ 38' ·o'l1i='····· ·A3·· .. ···················································· ·ii\iC"······ DPTR···· .. ······················· T'Sump' YocaHon' 'in" ir;eirior.·,;· .. ············ .. ·················· 
39 0180 85 82 14 MOV LINADL, DPL ; Save new line address 

............ 2J.'6· (jis:)······ 8~"""" ·83········ ·i3································ MOV······ 'liNAi:iH~" jjpH··························································································· 
41 

........... '-4'2' Cii86······ 2i ·········M···················· ·pU2i·················· AjHp······ sPi='·······························i "sk'i P" an:';' P'r·o·fE.·cFed·· f'iE.'f d·s'······················· .. ······· 

. . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . 
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. . . . . ~i!'~ .. ?-:?-? {9.1'1f'.lr:r.~~. :T."~.Flt:1.I.I~fl1,.. . .f.I.f;;:!'!I:lf!f;;:!=; . ~fi:R9 J:.QN . ~'" 9.:;:. :~~.iI: . ........................................................................................................................... . 

1 , , CPF - check protected fie Ids . ...... -·······2········ ..... ............................ ~ ...... ;' ......................................................................................... ..................................... '.', ........ '" 

.............. ~ ................................................. ? ...................... ~.C:ff.~ .. Sh~~.Ii!> .. ~.<? .~~.~ .. ~ f .. t.I)~ .. S.~~.r:~f!t. .~~~.i.t.i.<?f!.. j..!i . . F;'f·.qt.~!=.t;f'.~, .................................. . 
4 ; If so it returns a value in the carry flag • 

.............. ::; .................................................. ! ............................................................................................................................................. . 
6 ; 

.............. ? ................................................. 1. ...................... ~!'!T!=;~ ..... ~f.Q~. ¥I.'l!l .. Yf:9.~.:~ t .. f.q!?.i.t.i.9f1. ..................................................................... o. 

8 ; 
.............. ~ ................................................ ! ....................... ~.)q~ ...... ~q. :=: .. !i~.t; .. ~ f .. f.r:9.t:f'.C;tl'(o;I.' .. ~ 1 ~.~r .. !'.H •.• ;or.41i.lif' .................................................. . 

10 ; 
............ J~ ................................................. ! ....................... 1,.1~fi:~ .... . .rh .. ~' .. .r;rf'.T~.' .. :r:~.I'1r:".'" W9R~.' .. F.TRL ................................................................ . 

12 
............ .+"' ............................................................................................................................................................................................... . 

14 0188 E5 3F CPF: MOV A. PFIELD I Get protected fields 
15 018A 70 02 JNZ CPFl I IF none protected THEN ............ 'ij,' ·eiise····· ·C3 .. ······························· CPFRi·:"·············· ·CLF:"······ ·C·································· .J ••••• ci ear:' ~'ar';);"""""""""""""""""""""""'" 

............. ~? .9.~?Q ...... ?:f ......................................................... ~.ET ........................................... 1 ..... iI,~!:t. r.<?J:.lJr.I) .............•..................................... 
18 

............ .f~. 9~~fi: ...... f.e: ................................ ~l;fP ................. !'1.QY ........ I:JRf;;:Kl . . f:J .................•...•... . 1 .. !'i?~f.' .. Y~ 1.4<? .................................................... . 
20 018F E5 11 MOV A. XPOS 

............. 7.~ . .Q ~.~~ ....•. ~~ ..•.....• ~ 7 .......... 1:9 ................................. MQ~ ....... ~'" . .'(I:".Q$ ...................................................................................... , ......... . 
22 0194 B1 03 ACALL CLA ; Calculate line address 

.. , .......... ::?~ ............................................................................................................................................................................................... . 
24 0196 53 83 EF ANL DPH. #ATRANL ! Mask to attribute memorY 

............. :?;5 .. 9.~ ?~ ...... /;:.0 ....••.•.....................•..............•............ ~QVX ..... '~"" ~OI:".TR ........................ J .. D.d .. t:.lJr.r:'!?I)!: .. aU.!': j.JHJ.t~ .................................... .. 
26 019A 54 OF ANL A, #00001111B I Mask to get only attributes 

............. '47 .............................................................................................................................................................................................. .. 
28 019C 70 05 JNZ CPF2 I IF no attributes set THEN 

............ .'?'?' .. 9J ?~ ...... {:l~ ......... ~Q ......... !O.I? ...........•...............•.... ~!-!I\It; ...... l.49.~1:< .•... 4t?QI;l .•.. j:;~f.~.1 ........... r .... W . .Il9.t .. ~r.qt~o;:.t;f!~. :r:t:f!=:I\I .. r:'~.tll.r:'n ........................ . 
30 01Al 80 04 SJMP CPFR2 I ELSE return protected 

........... . ::n. ~l.t~.q ...... ~.G ................................ . !==.F:'f.'4~ ................. .;\"'1.. ........ ~, .. WQ~.V, ......................... .I .. !=:I..~I;:. J{I;I.!;'f( .\II.H.tJ .. p.r.qt.~o;:.1;e.c\ ................................ . 
32 01A4 B5 04 E5 CJNE A, WORKA. CPFRl ! IF r.o match THEN return 

............. q:;3 ........................................ ......................................................................................................................................................... . 
34 01A7 D3 CPFR2: SETB C J Set carr'Y 

............. q::i .. 9.t~.~ ...... ;2.4 ......................................................... ~!;T .............•.............................. 1 .. R<?!:.lJr.I") ........................................................... . 



~~YKUM; Ml~KU~~N~N ~VOl ~KU~~ H~~~M~~~K \Vll-41~ ~~-~~~-~~ lO'~V'VO ~Hu~ 4~ 

•...• 1i:i!"1i: • l..-;';.';t . . CONf'J.JTJ;~ .. TJ;~mN~1.. . F.iR~W'-:)R~ .. Yf.ij~U ON .. ~ •. Q:;I .. ~.lf;~ .. , ...............•.•.•...•..•........•....•...............•..•..•...............•..••.•••••..•.••••......•..••.•......•...... 

.............. ~ ................................................. 1.; ...................... $P.I; .. -: .. !?!<.~!" .. 9.'!f1.r: .. ~!'.C!t.£:\=.t;~.q. f!~ 1 J:!~ ....................................................................... . 
2 ; 

.............. ~ ................................................. ; ....................... ~~f'F.~ .. (:ht~~ll' .. :t.q .. !?f1.f? .H .. t.tlfl .. C.4rr:flT!t .. ~~!l'.i. t.i.QT! . .i.ll' .. ~f.q:t.f?!=.1;f1.cj ................................... .. 
4 ; If so then the cursor is moved to the next unprotected 

.............. ~ ................................................ .: ........................ cb;u:·ao;::tJ~r .. p'q:;.H'.t P.f! .. Q('I •• the . . S'.c: rJ!l tn ..... I.f .. thf?r:f? .. ~r.f? .. f!9 .. IJ.f!!".r:9.i;f1.c;t.f?!l ........................... . 
6 ; positions from the current cursor position to the end of the 

.............. ? ................................................ 1 ....................... ~.c;r:-f'.tfJ.. :t.t)f'.F'! .. i;!'o.£: .. C:\l.r:l>.'!!' .. !.~. fI'!,?XtJ:!. :t.'? .t!'o.t. ":f~~!" .. !"!-1l'-'.~ t.~ 9."!, ........................................ . 
8 ; The screen address is only updated if the cursor position 

.............. '? ................................................ .I ....................... l=.f:t!i:I)l":~!'-.~ ........................................................................................................... . 
10 ; 
11 ; ............. i2:··············· .. ······ .... ······················;·· .. ········ .. · .. ···· ·ENT'R\i·· .. n·one······ .. ···· .. ··············· .. ······· .. · .. ··· .. · .................................................... . 
13 ; ............ ·iil .. ········· .. ············ .. ···· .. ·· .. ········· .. · .; ....................... Exi'T· .. · .. n·on-e············· .. ····· .. ·········· .. ··············· .. · .. · .. · .. · ........................................ . 
15 ; ............ 'i 6" ............................................... ';' ...................... USE's ...... p;; . B; .. DPTR; . 'woRK,' . 'TEMP; . 'PTR i' ................................................................. . 
17 ········ .. · .. is··················· .. ··················· .. · ................................................................................................................................................... . 
19 01A9 31 88 SPF= ACALL CPF ; Check protected fields ............ '20' ·o·lAif· .. · ·40· .. ····· ·01················ .. · .. · .... ··· .. ·········· .... Jc······· ···sP()············· .... ··· .. ···· .. · .. i· 'ii:' 'not' 'pr~tected' ·THEN· ...... ···· .......................... . 
21 01AD 22 RET ; return ············22·················· .. ···· .. ········· .. ······ ..................................................................................................................................................... . 
23 01AE E5 11 SPO= MOV A, XPOS ........... "24' ciifj6· .. · .. 84····· .. · ·4F .. ·······ii'··········· .. ··················· t.JNE·· .. ·· A:' ·#MAx'[;i·jAR·;· SP2··· .. ·······;· 'iF' ~;nd" ;';i:"j i:ne' . THEN' ........................................ . 
25 01B3 75 11 00 MOV XPOS, tlO ; be9i nni n9 of line ........... "26' ·0·lS6····· ·E5· .. ····· ·i2··· .. · .. ··· .. · .. ······· .. ··· .. ············· . Moil ....... A'; . "Vpos················· .. ······· .. ········· .. · .. ··········· .... · ..................................... .. 
27 0188 84 17 05 CJNE A, tlMAXLINE-l. SPl ; IF end of screen THEN 

............ '28 ·ciiiia .... · ·75· .. ··· .. · i2······ .. ·00······ .. ········· .. ············· i1oii······ 'YPOS;' ·#0··············· .. ·······;······· 'be's j,'"n'{n's' 'of" s·creen·· .. ··· .. · .. ··· .. ······ .. ·········· 
29 01BE 81 EA AJMP 8LINAD ; r,ew address and return ·· .. · .. · .. ··30· .. ······ .. ········ .... ························ .................................................................................................................................................. . 

31 OlCO 05 12 SPl= INC YPOS ; ELSE bump line number ............ 32' ·Mt2····· ·so· .. ····· ·02··· .. · .. ························· .. ········ ·SjMp····· ·SP3·························· .. ··· 'j' ...... 'caY,:' 'addr:ess' ·an.r ·90·· .. .............................. . 
33 

............ 34' ·(Yit4····· ·65· .. ····· 'i i' .................... SI'>2=················· Tllit······· ·i<Ms············· .. ·············· ';" ELSE' 'bump' co'fumn' ·niimt;ep .. · .. ···························· .. · 
35 01C6 91 EA SP3= ACALL BLINAD ; calc new address 

.......... "36' ·OrCEl'····· 80·· .. ····· OF····· .. ····································· ·SJMp····· ·SPF············ .. ················· '; ..... k'ee'p; '0;"" "or..;!,····· .. · .. ·· .... ····· .. ····················· .. · 

................................................................................................................................... ,. ............................................................................. . 



..... z:i9RoMi' . MicRoBE'tilc'H' 'SCI5i" 'cRoss' 'AssEMBLER' '<Vi i''';'iii:i'' 24:':FES:':S3' '15':"30":" otf; 'PA'Gi::" ·25·························································· .............................. . 

. . . . . !':l!'~ .. ?-:~.'i! .. GP.I'1f'.l!T.E;fl .. T!,;fl"! H,!I;\!-: . f. mf':l~~~.E;. Y~.~?.I9."! .. 1. ~ 9~ .. "!"!l:"!" ............... ' .................................................................•.••..•..............•.•.•.......•........... 

1 •• PCIF - place character in input FIFO ··············2·················································i··········································· .................................................................................................. . 
3 ; *PCIF* places a single character into the input FIFO . ... ...... ..... 4"" ............................................ "'j ............................................................................................................................................ . 

5 ; .............. 6·················································i······················ "EJ.ITRY···· '(A")';';' c·f,ar.act"ei-:····················································· .............................. . 
7 ; .............. 8·················································j······················ Ex"it······ 'fAY';';' c·t,a:r:a:cFtii-:····················································· .............................. . 
9 ; 'c' = set if no room. clear otherwise 

............ ·ii:i·················································j·································· ""FO""';" 'se'of"i f' 'XOFF' 'is' '';ee(ied:''c rea'r" '0 Fti.i,rw·i se········· .............................. . 
11 ; ............ ·ii·················································j······················ USES······ A" 'B~' . DP'(R' .......................................................................................... . 

............ )~ ............................................................................................................................................................................................... . 
14 
15 OlCA C2 AF PCIF: CLR EA ; Lock out entries 

............ 'i6' ciicc····· ·"is········ ·83········ ·57································ Hoii······ 'jjpH;' '#HiGH' ·(Ii3UFi·················································································· 
17 OlCF 85 OC 82 MOV DPL. ISTORE ; Load input buffer pointer ............ 'ii:i' i:iiti2····· ·FO························································ HOVx······@OF'TR·;·A························j··wi-·i te' "d.,ar:oi.ch;,r:· "{of';' 'Fi"Fo .............................. . 
19 OlD3 F5 FO MOV B, A ; Save tempor'arv ·············2i:i······································ ........................................................................................................................................................ . 

............ ~~ .. 9.1.I?~ ...... 1;;5 ......... . q~ ............................................ . J:'1W ....... t:l .•... I.t;:q~Il"!! .............................................................................................. . 
22 01D7 B4 20 03 C.JNE A. IILEN, PIl ; IF queue is full THEN 
23 OlDA D3 SETB C ; set "C' for no room ............ ':iii' o·ii:is····· ·S·O········· i4············································ S.jMp····· ·piR································i···· ':in'd' 'i,;~'i t". o·ut"················ .............................. . 
25 ............ '26' CiiriD····· ·C:·2········ ·05···················· ·pi·i:·················· CLR······ ·FO·································i· 'No" ::XOFF''';'' ·...irl·ti"!"· 'ot"he'r:w'{se .............................. . 
27 01DF B4 15 02 C.JNE A, IIHI, PI2 ; IF queue at XOFF point THEN 

............ '28' CiiE2····· ·0·2········ ·05············································ SETS······ FO·································i···· 'has" t"hioi-f' ''':j(rj':'F':''' Ei' ·neede·d··························· 
29 ............ '30' oiE4······ 05········· OE···················· ·P"i:i·:·················· "iNC······· "iCO(INT··························· i' 'Sump' CO lirit: .................................................... . 
31 OlE6 05 OC INC ISTORE ; Bump store and check wrap ············"32· Ciii::·s····· ·i::5········ ·oe············································ Moii······· A; ··isi-ciRE······························································· .............................. . 
33 OlEA B4 FO 03 C.JNE A, ILOW (IBUF+ILEN), PI3 ............ '34' CiiEO······ 75········· 0.:········ ·i:'o································ i1oiJ······· "isTORE'," #LOW" < i·SLiFi··············································· ............................... . 

............. q~ ....................................... ....................................................................................................................................................... . 
36 01FO C3 PI3: CLR C ; Flag ever'vthing OK 
37 OIFI D2 AF PIR: SETS EA ; Enable entries ............ "38" i:iiF"3····· ·E5········ ·FO············································ ivioi,i······· i:i;··s······························i· 'Re'st"or:i,' ·ct,"a:r."a:c·ter:············ .............................. . 

............ . ~~. Q~f.:;; ...... ?:? ....................................................... RI;J ................................................................................... · ............................. . 



· .......... ~ .................... , .............................................................................................................................................................................. . 
Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 26 

· ... ~~~ .7..-;';.9, .. CP.r:tf'.\JT.ER . IERtlIIllAL. .F.IBMWABE . Y.ERSION .1 .• 0.3 .. **.* ............................................................................................................................. . 
............. ~ .................................................. i 1 ..................... F.C.J:.f .. :-.. f~tJ;l) .. ~I...,).r.iJ.!=.t!?r. .. ~r.QI)'I .. i..rH'.l!1: .. f.I.fR .............................................................. . 

2 ; 
.............. ~ ............. , ..................................... ; ....................... ~fklF.if .. t:; .. IJ.!.!?4 .. t~ .. f.d.C:o .. 'a .. $.i.r:t~ 1!? . J;.Qar.ac;:t .... r .. f.r.~!fI .. ttl.E: . .i.r:tp.I,I.t: •.....•..••....•.......•.•••....... 

4 FIFO if any are available • 
....... .... .. 5 ................................................. ; .............................................................................................................................................. . 

6 ; 
.............. ? ................................................ i ....................... E;~.1:~X ..•. n9n~ ............................................................. , .... , .................................. . 

8 ; 
............. 9. ................................................. 1 ....................... 1;:.)(J.1: .•.... (fU .. =: . .o;:!l.~r.~s:.1;!!.r: .. ~ f .. ~:-!~A )jil,I?J.~ .................................................................. . 

10 ; 'C' = set if no character, clear otherwise 
11 ; ............ i·2··············· ......... , ......................... ; ....................... USES······ pi;' 's;' ·DPTR········································································ -- .................. . 

............ ~.~ ..................... -- ............................. --". -- ............. , ................................................................................................. " ....................... . 
14 

•. __ ........ .1.!? .QJ..F:R ...... J;~ ........ . q~ ............... , ..... fe.I.f.: ................. MQY. ....... fl.' ... ~~R~I!'!T ...... __ .................................................................................... , .. 
16 01F8 70 02 .JNZ FIl ; IF no data in queue THEN 
17 01FA D3 SETB C ; set carry and return .......... "is' i:iiFS--" .. 22 ...... · .. · ....................... , ...... -- .............. R·ET· ........ · -- ....................... -- ........................ -- .................................................... . 

............ J..? ............... __ ...••..•........ -- .................................................................................................................................................. , .. , ...... . 
2001FC B4 09 03 FI1: C.JNE A, #ILO, FI2 ; IF low water mark THEN 

...... , ..... ?.l.. ~Hf.f ....... 1.:? ......... J9.H~ .......................................... \-.l<fI.L,.\-.... . ~~-:-.~g!,! ........ ................... ; ...... ~'!!!"!o;t .• -:-.~QN-:-.. I)~I!' ............................................. . 
22 

............ :?~. ~?~? ..... !=:? ......... Af ..................... ft~L ................. C)"~ ........ J;A ....... , ......................... ; .. !-:9.~1:: .. 9!-!t .. ~f'.tf.~!!.!? ...................................... __ ..... . 
24 0204 75 83 57 MOV DPH, #HIGH (IBUF) 
25 0207 85 OD 82 MOV DPL, IFETCH ; Load input buffer pointer .......... '26' 020A······ EO .... · .. · .. · .... · .. ·· ...... · .. · .. ···· ...... ·· .. · .. · .. ··· .. Moiix····· ·A·, .. @DPTR·· .. ··· .. ···············j··Read·· c·h.3:ra:~te~· 'fro;'; ·i=ii=·o····················· .. · .. · ...... · 

............ ?-7.. ~?-~1;1 ...... F.9 •........ F.9 ......................................... , .. . J:1.QY ........ 1;1.' .. A ......................... , .. , .; .. l':~x~ .. t!!,,:I[Ir.9f.~r.'( ................................ , ............... . 
28 
29 020D 05 OD INC I FETCH ; Bump fetch and check wrap ........... '30' 020.,:····· ·E·S·· .. ···· ·oi::i·····'············ .. ······················· . Moij ...... 'iI:;' 'iF-ETCH······························································, .'., ............................ . 
31 0211 B4 FO 03 C.JNE A, #LOW (IBUF+ILEN), Fl3 

.... -- .. -- "32' 02'i4-- -- .. 75 .. " .. " 'oi::i -- .. -- .. 00-- -- -- ............ -- .... -- .... -- ·Moii' ...... iFEYci-l; "#LOW .. W;,iui='i .. ' .... ';-- R~;se't' va:fue' Qf--fetc't, --po'ii-;te',.: ........................ · .. · 
33 · . , .... , ... '3'4 . o:2'i'i ..... 'i5" ....... 'OE . , , . , ......... , ..... F i3 i .... , , , .. , , ... , ... DEC' , . , ... i'COUNT ........ , .................. i "De'c r'eriie n't . 'c c.',j n't ' ... , ... , ... , , .. , .. , ............. , .. , . , , , . , , , .. 

.. ,.,',."., ~~ . .<?~~?, .. ,. ,:?~ .. " .. ". ,f~",., .. ,., .. , .. , .. "", .. " ... " ......... ,., fh'!"!I;' ..... , F.P ............ , .. ,', .... , .. , ..... ~"I3~,~!-l.~!'l., .(.~?:'!~.~, .~9."!~, ....... ",, ... ,., .. , .... , ........ , ..... ,., 



..... z29RoM';" i-iicRosEtilC'I-i' 805i" 'cRciss' 'ASSEMBLER'"(iii ')'':'iis'" 24:":FEB:":S3' "15:'30: o~ .. 'PP,'OE" ii························································· ................................ . 
. . . . . . l!"~.l!" . k-.~? . ~.q~r.I,J.-r:~R . :r:~RI:1.I.I~fll,. . .F: .I.I.~t'!t:I~.~~ .. Y.E;~.~ rq~ .. ~ .•. 9:::! . ~l!"~ ............................................................................................................................ . 

1 II LCIF - look at next character on input FIFO ··············i······································· .......... ; .................................................... -......................................................................................... . 
3 ; *LCIF* returns the next character from the input FIFO if there .............. ii···· .......................................... "';" .................... 'i's' ·oo·"!· ·bi.if "do'es" r,-ot'· t;;lke . 'it' 'of'r 'HI"!' 'Fi'FO':" Ttl i's' '{ s" needeej' 'for'" .......................... .. 
5 ; 'look ahead' applications. ···············6···································· .. · .......... ; ............................................................................................................................................. . 
7 ; 

.... / ........ ·8··················································j······················ E'tili'RY'···· o·ooe······································································ .............................. . 
9 ; 

............. 1'6················································· i······················ ·E;c'i'!'······( M';';' 'characte;':' i:r 'avai'i ab i·e·································· ............................. .. 
11 I 'C' = set if no character. clear otherwise ·············i2······································· .......... ; ........................................................................................................................................... .. 

13 ; USES A. DPTR ·············i4·······_······························· ........................................................................................................................................................ . 

15 ............ ·it:· 02·i8····· ·E5········ . tiE' ................... ·L..eiF':················ ·MOV······· A;' ·teCtONi'·································· .. ·························· .............................. . 
17 021D 70 02 .JNZ LI1 ; IF no data in 9ueue THEN ............. is' ·(iiif:'······ D;3························································ ·SETti····· c··································; .. ··· set'· car';':';: 'and' ·return .. · ............................... .. 
19 0220 22 RET ·············20······································· ....................................................................................................................................................... . 

21 0221 75 83 57 LI1: MOV DPH. #HIGH (IBUF) 
............ '22' 0224······ 85·· .. ····· 00······· .. 82································ ·MOV······· opt.:;· ·iFETCH··················· i' Load' 'input' i)uf'fe'r' 'po'l o·te·r································ 

23 0227 EO MOVX A. @DPTR ; Read character from FIFO .. ,' ......... '2'4' ·6i28······ (;3························································ ·eLk······ ·c·································· i"F:ia"~' everyFhtng' ·ok····· .................................. .. 
............ . ?::!. ?:?~? ..... ::'::? ........................................................ ~'!'.~ ................................................................................... · ............................. . 



..... iZ9RCil'i;' ·M"iCROBENCi·i" 805i' 'cRoss' 'ASSEMSi':EFi' '('iii i :'::i'is'" 24:':FE8:':83' i's: "3i:;:' i:;i' PAGE' ·28························································· ................................ . 
· .... !!:~!': .7.. -;'l.~ . . GD.~P'l}T.I;R . T.I;I:lJ'HN(i.l.,. f. JR~WI;\RI;: .. Yj;~~tD.~ .. t •. Q;;(. tf".~tf" •....•............. , .......••••...•.••••...•. , •.•.... , .•......••.•.•.•. , .......•..•..••.••.•. " ......•..•...•.•.•..•.......... 

1 . " PCOF - place char-acter· in output FIFO ··············2 .. ···············································i············································ ................................................................................................. . 
3 ,*PCOF* places a single char-acter- into the output FIFO and ............. ·4················································· ., ....................... c'hir,"ck's' 'f:;;r:' 'onY;' ne' 'and' 'hai f" (iup'! .;,·x:··········· .. ······· .................................................. . 
5 , ··············6·········· ·······································i·············· ............................................................................................................................... . 
7 ,ENTRY (A) = char-acter-··············8···· .. ·································· .......... , ............................................................................................................................................. .. 
9 ; EXIT (A) = char'acter-

............ ·io··········· .. ································· .. · i .. ·· .. ···························· ·It>··;;· set" 'i'f' 'n;',' j.:oo·m··{ n' 'F'iFO;" cYear" ,;·ther.i.ii se .... ···· .. ················ .. ······· .... ·· 
11 , 

............ ·12·················································; .. ···················· USES······ A;' 's;' ·tipT"R····································· .. ··············· .. ·· .. · .. ······················ ........ . 
13 ·············14 .. ······································ ........................................................................................................................................................... . 

15 022A 20 2E 02 PCOF: JB ONLINE, POl ; IF (off I ine THEN 
............ ·it, .. 0·2Z·0····· ·80 .. ······ ·9B····· .. ····································· s.jj.jp······ perF·········· .... ················;···· 'Pi'ac'e' 'or;' i'ri;;,jF ',i'rid" r.¥t'u,::ri·························· .. · 

17 
............ 'is' 022F···· .. 20 .. ······ ·2F····· .. · ·CI2········ ·P01:·················· JEi········ FULLDPLY; . poi ............... 'i' 'iF" 'fr,' 't,iii f' (:jupi e'X' ·ri,r.;de .. tHe:N········ .. ··············· .. ·· 

19 0232 31 CA ACALL PCIF , place on input al so ············'20 .. ······································· ....................................................................................................................................................... . 
21 0234 F5 FO P02: MOV B, A , Save tempor-ar-Y 

............ '2i' 0·23·6····· ·E5·····:·· ·oF'···· .. ······································ HoV······· A';' ·OS·TORE"····················· .. ····················· .. ·············· .. ································ 
23 0238 84 F7 04 CJNE A, tlLOW (OLEN), P03 ; IF stcor'e = queue length THEN ............ '24' 023B····· ·oj························································ ·SE·TS······ c················ .. · .. ············· i· .. ·· set'· 'c" Tor.' 'fiji i' ......................................... . 
25 023C E5 FO MOV A, B ; r-estor-e char- and r-etur-n · ........... '26" 0'23'E' ..... 22' ....................................................... RET' ................................. ' ............................................................................... . 

27 ............ '28' 023F······ c:3' .. ··············· .. ············ ·P03:·············· .. ·· eLF;······· C·································· i' 'ELSE' ci ear:' :-·c,··············· .... ···························,·, 
29 0240 75 83 57 MOV DPH, #HIGH (OBUF) ; set UP the O'Jtput ...... , ..... 'jo' 0243· .. · ·85··"··,· ·oF'·,·,···· ·82···'·······,··········,········· HoV······ 'jjpL'," ·OS·tORE"················,··;',·, ·t.ijff'e;.:· ;,;oi'rit'e;.:··'·,······ ................ ".,.,." ... , .. ,. 
31 0246 E5 FO MOV A, B ; r-estor-e char-acter-

, ........... 'j2' .024.8 ..... ·FO· .. ·············,· .. ,···,·,,··,··········,·····,···,···, MOV,,···'··@·DP·TR·;·A····'··'··'······· .. ····;···· ·W;"·:i Fe' ·ch·a;.:ac·t~,,.:· 'te; ·buffer.····························, 
33 0249 05 OF INC OSTORE ; bump stor-e and r-etur'n · , .... , , .... '34' . b~4:a" ... '21 . , . , , .. , ..................... ' ....... , ... , . , , ............ f:(~t· ........ , ............................ , . , . , . , . , , ........... , ................. , ..... '" .............. , .............. . 

..................................................................................................................................... , .......................................................................... . 

................................................................................................................................................................................................................. 

· ......... - ........................................................................................... ~ ............... , ............................................................................................. . 
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1 "FCOF - fetch cha~acte~ f~om output FIFO ··············2······································· ........... ; .............................................................................................................................................. . 

3 ; *FCOF* fetches a cha~acter· f~om the output FIFO if any .............. 4" ................................................. j ...................... a;..e· ava:li"oib'j e·:················································· .................................................. . 
5 ; .............. ·6·················································;·········································································· ................................................................... . 
7 ; ENTRY none ··············8······································· .......... ; ............................................................................................................................................. . 

9 ; EXIT (A) = cha~acte~ if available 
............. i"()" ................................................ ; .................................. '~C;"';" 'se't"i f" ;"0' 'c h a;" a': ter:s~" C"i e'oir" o·th·erUii·se··········· ................................ . 

11 ; ............. i 2' ............................................... ';' ...................... "USES' ..... A;' 'iii; . DPTFf ....................................................... " .................................. . 
13 ·············i"4······································· ......................................................................................................................................................... . 
15 024C E5 OF FCOF: MOV A, OS TORE 

............ '10' 02'lE······ 13$········· ro······· .. 02································ ·CJNE······ A;' 'OFETCH;' ·Fiji···············;·· iF' ·!ito;.."'?·;,;· 'fetdi' THEN······································ 
17 0251 D3 SETB C ; set 'C' and ~etu~n ............. r8' 0:25:2"····· 22····························· .. ························· ·RET··················································································· .............................. . 
19 ............ '20' 0253····· ·75········· 83········ ·S7········ ·FOii"····· .. ·········· i1OV······· DPi-j;' '#HiGH"( OBUFi·················································· ................................ . 
21 0256 85 10 82 MOV DPL, OFETCH 1 Load output buffe~ pointe~ 

............ '22' 0259······ EO· .... ··················································· ·MO\.:.j(····· A;' ·@DPTR························i··cieF ·c·h,a.·,,:a:cter: 'from' buff~·;"································ 
23 025A F5 FO MOV B, A 1 Save tempo~a~y ............. 24"02SC' .... ·C2········· AF············································ ·tLR'·· .. ·· ·EA································ i' "Lac',:' 'ot/t' ·ei-;t;..·i;,;s··········· ................................. . 
25 025E 05 10 INC OF ETCH ; Bump fetch pointe~ 

........... ":26' 0260······ E5········· OF············································ ·MtiV······· A;' ·OStORE············ .. ············································· ................................. . 
27 ............. 28' ·0262······ BS········· "10········· 06································ ·cJNE····· 'A;' 'OFE'fci-i;' ·FOR··············· i" i'F' '5 Fo;..e ';';' 'fe'tc'h' THEN····· ................................ . 
29 0265 75 10 FO MOV OFETCH, #LOW (OBUF) ; ~eset the values of ............ '30' 026Ef····· 7S········· OF········ ·FO································ ·MO\;.-······ OSTORE';' #L.ow·· io:aUFY·······;····· f'et"ch' ·,a.·nd· ·s·tore············ .............................. . 
31 ............ '32' 026Ei····· 21········ ·i=·o···················· ·FOR·:·················· ·A~.iMP······ Pi3······························· i' ·Ret"t.ir-i-i· ·(saves"RoMY·········· .............................. . 
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. . .. .•••.••. .• ~ •••••••••..•.••..••••.••.•...•..••••.••..•.••.•.. ? .' •...•..•.•.•.•••...• , .1:'~.t<;!3 .. :-.. f.l. ?.':;~ .. o;:.I]ijl.r:ijl..c;j:~~ .. '?!-l.t .. t9 .. ~.~?. ~:.":~-.~'?<l,~.o:j ....................................................... . 
2 ; 
3 ; *PCKB* outputs bytes to the keyboard using a special handshake • ............. ·4·················································;·········································································· ................................................................... . 
5 ; .............. 6·················································;······················ ENTRy···· ('Ai";';' t:";te' 'to' 'outp,~t""""""""""""""""""""""'" .............................. . 
7 ; ............. ·8·················································;······················ ·Exii'····· ·nO·f'e······································································· ................... ' .......... . 
9 ; ............ ·io·················································;······················ usEs······ i:i;' '13;' ·i.jORK····························································· .............................. . 

............. ~~ .............................................................................................................................. ' ................................................................. . 
12 
13 026D 12 102A peKB: LCALL R2_KY2 ; Keyboard hook ............ ·i4······ .................................................................................................................................................... '" .................................. . 

15 0270 30 91 OC JNB KBIN, PKl ; IF data THEN ............ 'lb' ·0273····· ·to········ ·Eo··········································· ·pUsH····· ·Act'······························ .; ..... 'save' ·t,yt;,;·············· .. ····· .............................. . 
17 0275 51 B6 ACALL FCKB ; fetch char from keyboard ............ 'ii:i' 0·2'17····· ·40········ ·62············································ ;,.ic········ ·PKCI·······························;···· ·IF.'· n'one "ri,)Ui' THEN' 'exi t···· .............................. . 
19 0279 51 EE ACALL KBCP ; ELSE process character ............ 20' ·027B····· ·00········ ·Eel···················· PKoi················· ·pop······· ·ACC········································································ .............................. . 
21 027D 80 EE SJMP PCKB. ; and tr'y again ·············22'······································· ....................................................................................................................................................... . 
23 027F C2 AF PK1: CLR EA ; Disable inter'rupts .......... " ':24 . 0:28'i" ... '(2' ....... '90 ............................................ CLR > •••• , • k'aout.' ........................... ';' 'Re'"jiieil,t . ·ke·~;bo.ir:d··.3. t te-ntT,i-; ............................. . 
250283 75 FO 08 MOV B, #8 ; Initialize inde:.: for 8 bits ·············26······································· ........................................................................................................................................................ . 

27 0286 30 91 06 .... INB KBIN, PK1A ; IF contention THEN ............ '28' 02i,i9····· ·ti2· .. ····· ·AF············································ SETS······ E·A·································;···· 'en'ab'! E," ifit€;,:.:,.:,J·Pts········· .............................. . 
29 028B D2 90 SETB KBOUT ; wipe out request ............ '30" 0280····· ·80········ ·DE············································ s,jj>jp····· ·peKB······························;···· 'try' as.a:i'ri····················· .............................. . 
31 ............ '32' ·028F····· ·02········ ·AF···················· PK·iM··············· ·S'E'!'B····· ·EA·································;· Enab'l'e,' Triter-r·'jj;ts············· .............................. . 
33 ........... : ~4' ·619'1····· ·i~································ PKLi················· ·RRt······· 'A' ................................. ';" REPEAT' 'r-e;tate" n'ex:t' 'bi'i' 'in' ............................ . 
35 0292 7C 00 MOV WORK, #0 ; init count for safety check 

........... '::i<:; ·01''114······ '10········· 'Yi········· bi::········ ·P'K2·:················· .jjj ........ ·KfW.(;· PK3······················;···· 'R'EP'EA'T' ·wil::i:t'· f'6r: 're",uesT .............................. . 
37 0297 51 B5 ACALL PKDLY ; delay some time 

............ ~8' ·0299····· ·51'········ ·s!::;'··········································· 'AtALC'" ·PKOLy····································································· .............................. . 
39 029B 51 B5 ACALL PKDL Y ............ 46' '029D" ... '51' ........ 'BS' ...... " .................................... A'cALC , .. ·pkoi.Y .................................................................................................. . 

41 029F 51 B5 ACALL PKDLY 
............ ~~. ·(12M····· ·oe········ ·Fi.'··········································· ·ti,jN·Z····· 'wORk;' ·PK:2······················ .; ..... UNTiL' che'ck' i's' ·do·r;.?······· .............................. . 

43 02A3 80 OE SJMP PKR ·············44······································· ........................................................................................................................................................ . 

45 02A5 92 90 PK3= MOV KBOUT, C ; output data 
............ '46' ·02A7····· ·1t·········M·········· ................................ ·M·oil······ 'wORk;' ·#0······················· .; ..... ·i'n'lt· 'co,ji-it' 'fo'r-' ·sil:f.?·i';·:· c·h·ec·k·························· 

47 02A9 30 91 04 PK4= JNB KBIN, PK5 ; REPEAT wait for signal 
............ ~8' ·02At··· .. ·OC·" .... ·Fa············ .. ·········· .. · ............... ·tiJN·i····· 'wORk;' ·pk4· .. · .... ·· .. · .. ·· .. · ... ; ..... UNTil' i.3.f·et'..;·· d.,·ec·k "do'ne' .............................. . 

49 02AE 80 03 SdMP PKR ............ 50···························································································································· ................. ' ......................................... . 
5102BO D5 FO DE PK5: DJNZ B, PKL ; UNTIL all 8 bits are done ·· .. · .. ···· .. 51'· .... ····· .. · .... ········ .. ·· ................................................................................................................................................................ . 

53 02B3 D2 90 PKR: SETB KBOUT ; Restor'e status ............ 54' ·02B5····· ·22································ PKDLVi·············· . RET' ................................................................................................................. . 
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. . . . . . ~f.~ . . ~ :-.:?? . t;91:1F.1.,J.~E;:R . :r:E;:RI:t.I.~0t,. .. ~ .I.~!'!l:Ifl.~~ .. ~.~~.~ rqi\l. ).". 9~ . ~~~ ............................................................................................ '" ............................. . 

1 , , FCKB - fetch char-acter- fr-om keyboar·d .............. 2" ................................................. ; ............................................................................................................................................ . 

3 ! *FCKB* takes char-acters fr-om the keyboar-d using a special .............. 4·················································;······················ handshak"i"ng·:····································································· ................................ . 
5 ; ...•..•..•..•.. 1:, ..•..........•...•.............•..•••. ....•..•..• ; ............................................•.......................•..••.•..........•..•.....•..•..•........•••••...................•.••...... 

7 ; ENTRY none ............. ·i:i·················································;······························· .............................................................................................................. . 
9 ; EXIT (A) = char'acter if avai lable ............. rO' ..................................... , ........ ";" ....................... " ....... ·;t;··,,;· 's;";t' '{ f' . n'o . char.act'er:; "c i·ea.'r··o Ftie'ruii se' ..................... " ................ , ... . 

11 ; 
......... , .. Tz·················································i······················ 'US·ES······ A;' 'if;' DPTR···························································· .. ······························· 

13 ·············iii······································· ......................................................................................................................................................... . 
15 02B6 12 1027 FCKB= LCALL R2_KY1 ; Keyboard hook ·············16·· .. ··············· .. ···················· .................................................. , ................................................................................................... . 

17 02B9 20 91 02 dB KBIN, FK1 ; IF no data THEN ............. is' 02SC······ ti3'······················································· ·SETS····· c··································;····· s'eF' car:r:.;,· 'a'nd' ·r.~d·ijr.n···· .............................. . 
19 02BO 22 RET ·············20······································· ............................................................................................................................. -.......................... . 

21 02BE 75 39 00 FK 1: MOV AUTOCNT, #0 ............ '22' o2ci······ 02········ ·2"4············································ ·SETti····· VSPF······························;· Togs i e' 'sc'reer,' ·saver.······· ................................. . 
23 ............ '2"4' ·0:2'C3····· ·E4························································ ·cUf·······A··································;·· i'ni't' ·r·e·c~;l. y'l. r'-s' ·by·te······· .. ································ 
25 02C4 75 FO 08 MOV B, #8 ; Init index CO'Jnter ·············26······································· ....................................................................................................................................................... . 

27 02C7 C2 90 FKL: CLR KBOUT ; REPEAT re9uest data 
............. 2'8' ·02C9······ 5i········· E'i············································ ·ACAL'L···· ·"'i<'ljLY····························;····· ;f'; i'a':',' '2'00' ·,J·se·.:············ .. ······························· 

29 02CB 51 E1 ACALL FKOLY ............ '30' 02i:::D······ AZ········· ·ii············································ ·Mb'V······· C;· ·KBrN·························;···· 'set' 'data' 'bi't················ .............................. . 
31 02CF [12 90 SETB KBOUT ; data r-eceived 

............ '32' 02tii'····· 92········ ·E·j············································ 'Mo\j'······ AI::C: 7;' ·c························ i····· PY a.'': e' 'data' 'into' ·wo·r.d····· .............................. . 
33 02D3 D5 FO 02 OdNZ B, FK2 ; IF all 8 bits THEN 

............ '34' 0206······ tio········· i)'~;"""""""""""""""""""""" ·S.JMp······ FKR······························· i······· 'e:,d t' oui;···················· .. ······························ 
35 ............ '36' 0·2tis····· ·03································ ·"'V2:·················· RR········· A··································;···· ·,:,ota.'te·· 1:'0' ·r.~:xF 'i;.'{ t······· .. ······························· 
37 0209 51 El ACALL FKOLY ; delay 100 usec ............ '38' i:iii:iB······ 80········ ·E:A······· .. ··································· s.Jj..jp······ FKL······························· i' 'uNTIL 'fc;r'e'v~;':""""""""'" .............................. . 

............. ~~ ............................................................................................................................................................................................... . 
40 0200 51 E1 FKR: ACALL FKOLY ; Oelay last time to let clear' 

............. ~.~. ~?PF: ...... P ......................................................... C;I,..~ ....... !::: .................................. !. .t;::,J,~~t:" .. ~v. .f.~t:" .. 9f< ............................................ . 
42 02EO 22 RET 
43 ............. 44················································· i······················ 'De'j ~\.,;' ·,:,o·.jFi ne··································································· .. ······························· 
45 ............. 46' 'ci2Ei······ 75········· 8::3'········ i'E········ ·FKDLY·:··············· ·Mb'V······· DPj..j;· ·#30························ i' . iii, i 'a';'" c;,f' 'ioa' ·usee············ .............................. . 

............. ~? .q?~~ ...... P!? ........ ~~ ......... fP ........ gI;lh Y.1.; .............. 1?,J,f\J? ...... Pr:".I"h .. F:KI;lh Y.1. ......................................................................................... . 
48 02E7 22 RET 

................................................................................................................................................................................................................ 



· . ~ . ~ 'i2'9Rij~i;' . M I CROSENCH' '805 i' , CROSS' , A'SS'EM'Si.:ER· . ( 'v i . >' :2 i:3 ... 24':'FES':S3' . is:' 30: '06' , p'AGE . 32' , .. , .. , .. , ...... , ..... , . , ... , ............................. , .... , .. , ...... , ' .. , , .. , .. , ... . 
•.... ~~.*:. ~.7A'i' . . CR~P'IJ:r,F;:R. :r:l;w~mf\.I..F.JR~WeRE .. 1/f;8~UQI\I .. 1 •. Q;3.. ~.itjt... ......................................................................................................................... . 

............... 1, ................................................. l.l ...................... I.KQ.:: . .1.9.<!~ .. 'i\.1;. k~xl;o~'i\r.t;I ...................................................................................... . 
2 ; 

.............. ~ ................................................. i.. .................... . i!'I-.~!3.i!' . .1.9.<!Ks.. j\t .. l<~YP'qjl,r:-ll .. ~.9 .. ~j?t1 .. H .. 1.:1; .. h~.s. .. <lllX .. cI'i\.1;'i\ .. H. J.I!'1-nt:? ................................ . 
4 ; to send to the host 

............... :;; ................................................. j ............................................................................................................................................. . 
6 ; 

............... .7. ................................................. i. ........ , ............. E;:NT!'.Y .... .r19.n~ ..................................................................................................... . 
8 ; 

............... J! ................................................. i. ...................... E;:?C.U ...... '<'l;'> .. ;:. ~~.t:. H .. QP .• ~.t)il.r:-il-.C;:t.t1r-.'",C; J.~~.r: .. C!t.I)~r:I!I.i.l?~ ........................................... . 
· 10 ; 

............. ~.~ ................................................. !. ...................... l!?E;:? ..... !!9!!' .................................................................................................... . 
12 

............. ~.~ ............................................................................................................................................................................................... . 
14 02E8 C3 LKB= CLR C 

............. !~. ~?F;,? ..... gq ......... ?L ....... 9.1, ................................ :-113 .•....... KIiI.I.IlI., .. k~¥!~ ..................... i.. JF. . .119 •• -;lAtA. :0:11;1\1 ............................................. . 
16 02EC D3 SETB C set ca.rry a.nd return 

............. !?:. ~?!=;I? ...... g~ ................................. I,.KI;lf!.~ ................ gI;'X .................................................................................. . , .............................. . 

· .. , ..... , ................. , ............................. , ........ , , ............................. , ...... , ................. ~ ................................................ , .... , .... , .................. , .. , .. . 

· ............................. , .... , ................................................................... , ....................................... '.' ... , ~ . , .... , . , . , ............... ~ ....... , .... , ....... , ......... . 

, .... , ..... , . , ....... , , ..... ~ ........ , .. , . , ............................ , , ....... , .................... , .. , , .. , .................................................................... , ................... , ......... . 



· .... "i:29RO"f;' . i-iicRoBENcH' 'si::isi' . cRoss' A'SSEMBLER' . (i,i i")'':'2 i 8' . '24':'FEB":'S:3" '15:' ::,io: 'oj,' . PAGE' 33' ........................................................................................ . 
· ..... ~~~ .. ?:-:?~ . (::Q!"!~!·rf~.~ .. W.~f:1.~ ~Al,. . . fJ~!"!t;A~!,; . ~~R$.I.QN . f.·. 9.~ .. i!"!'".i!" ...........................•.........•..............................•.•..................... " ..........................•.... 

1 "KBCP - keyboard character processor .............. :2 ................................................ '; ........................................................................................................ ~ ................... ................ . 

3 ; *KBCP* processes any ~haracters received from the keYboard. ··············4······································· .......... ; .............................................................................................................................................. . 

5 ; .............. 'j:: ................................................ ';' ...................... E'!liTRY' .... (A j' '';'' 'byte" ;':"':'0'",' 'I(e'yt;oa'-r:d' ...................................................................... . 
7 ; .............. 8·················································;······················ Ei<"tt······ i-ione······································································ .............................. . 
9 ; 

............. ·io·················································";······················ . USES ..... ·,i"fi······································································ ............................ < •••• 

11 ·············i·:;2······································ ......................................................................................................................................................... . 

13 02EE 20 E7 03 KBCP: dB ACC.7, KPO ; IF ASCII character THEN 
............. 1"4' ·O:2"Fi"····· iii"········ 2i\············································ ·i\JMp····· ·pcor:::·····························";"···· ;),jFpu'i' 'ct;ai--" a'-nd" r·",;;Furn································· 

15 02F3 22 KPR: RET ·············1"6······································· ........................................................................................................................................................ . 

17 02F4 A2 E6 KPO: MOV C, ACC.6 
............. "f8' ·62F6······ ·9:2"········ ·it············································ ·MO"······· 'SHIFfF'" ·c······················ ';" Save' 'std f't' 'vai i.ie············· .............................. . 

19 02F8 A2 E5 MOV C, ACC.5 ............ '20' O:2FA······ 92········· i"!)" ........................................... ·Moli······· 'cbNtLF';' c······················;· . Say'';; . 'c o'ri Fro"i . va"iue········· ................................ . 
21 02FC 54 9F ANL A, #10011111B ; Mask (off shift and control 

............. 22' ·O:2"FE"····· "30········· "iE········· 02································ ·.jNs······· 'AC"Ctss"F;' ·KPi"·················";·· i"F' 'ac'ce'ss" i"n' ·pi--·oSo·re·si.' ·tHEN······························ 

............. ~~ .. «?~<?1 ..... "'~~ .......... C;I? .......................................... , .~:~~F: ...... t::P.I:' ................. '" ............ ; ...... q,? .11-.• 1 !='.'='?'. J'~~F;' ........ .................................... . 
24 
25 ............. 26·················································;······················ 'No' acc'es's"i n" F;,:.09r·",;;s·s······················································································· 
27 ; ............. 2S' ·0303····· .j~; ........ FO········ ·09········ ·K·pi·:················· ·MOV······· ·13· .. · #KB6i":C····················· ';" '('B')";;' t'abi e" i·ei-;gi:"h····· .................................... . 

............ . ?-? .q~.q? ..... . 9.9 ......... ~~~I;J .......................................... ~!=!I,I ....... Pf.T~.' ... ~I:<.11P.--r: ................... ':' .. (Pf.T~) .. ~ .. 1ff'xPi!?-.r:!i .. !iM:3: .. 1.:?-p.I.~ .......................... . 
30 0309 31 3A ACALL STAB ; Search the table 
31 030B 40 02 dC KP2 ; IF found THEN ·············3·2······································ ........................................................................................................................................................ . 

33 ............ ·3"4················································· i······················ 'Cc;mman',j' ·f;..·om· . i:ey'boa;"(j ....................................................................................... . 
35 ; ............ '36' 0306····· ·EA························································ CLR······· A········································································· ................................ . 

............ . ~? N9£;: ...... n ......................................................... -..!\'1.F:' ....•... ~~.+;I;lP.TR ......................... ! .. .,J.,-!I)l.~ .. I.:'? .r:-.~'~.t:~!:~ ............................................. . 
38 

............. ~.5! ............................................................................................................................................................................................... . 
40 ; Cursor keys 

............. ~.~ ................................................. i .................................................................................................................... , ....................... . 
42 030F FD KP2: MOV TEMP, A 

............. ~~. WW ...... 1;;; ......... ~~ ............................................. ~PI,I ....... .r~?. 9.~T.q~.E; ...................... ,:,. J..F: . .'?!J.tf'.l!~ . .f.~f.q . .'1'?~ .. ~I)l.~tx .. T!"i.~!'1 ......................... . 
44 0312 B5 10 DE CJNE A, OFETCH, KPR ; loose character and return 

............. ~.~ . . <;q~;; ...... . E;P ......................................................... ~PI,I ....... .r~] .. T.l;l;1f· ............................................................................................... . 
46 

............. ~? .Q}~? ..... J? ........ F.9 ......... 9;; .................................. ~qV ........ Fh .. ftJr,!3.C;:~.n· ..................... ':' ..c.~) .. :':. ~.~p.l. f .. !.<;ro.~t.,", ........................................ . 
48 0319 90 0466 MOV DPTR. #KBCRT ; (DPTRI = kb cursor table 

.............. ~W .9~)!== ...... . q~ ......... ~~ ............................................. ~~~!-,I,. ..... $).I:'13 .............................. .l .. ~~?~.~.t:o .. t!"o.<; .. t?-.Q ).<; ............................................ . 
50 031E 40 2F dC KP6 ; IF found THEN 

........... " ~L .9::!:?Q ...... ~9 ...... '" .4~ ......... pC) ..... .................. , ......... .,J.11 ..... '" .f:'P~::! l .. f;:f:~ ....................... ; ...... I.f .. I;\p'~ . . q . .rfl9.<1f .. T.f:if-N .. <;~g ............................... . 
52 0323 20 43 CD dB HAZ, KPR ; IF Haz mode THEN exit 

............. ~:;: .. C}':;':.4¢. •...•. . G9 ......... l'!~ ............................................ .l?W$H ..... .IJP.I,. ................................ ; ..... l".~Y.~ . .Y';1. I. \J.~ l" ..............•.•................................. 
54 0328 CO 83 PUSH DPH 

· ..•......... ?!'? .. QJ2El ...... Z -9-••••••••• lEI ............................................. ~QY ....... fh . . tI.E;S.G ................................................................. " ............................. . 
56 032C 91 14 ACALL KPCOF O'JtP'Jt escape 

............. e>Z. !:?J2/;: ...... ~O ......... 40 ......... 9.4 .................................... '!'II;! ....... ANqr, .. Kr:'.:!! ...................... ; ..... U: . . tn .. ?\I\jS.~ .IT!9.Qf' .. THf;:N .................................. . 



LL':>'KUMl Mll.,;KUl:It:.NI";H l:iV::'l I.,;KU:::>:::> A:::>:::>t:.Ml:ILt:.K (V11-Lll:i L'+-r-t:.l:I-l:i~ 1::': ~V: ll6 (-'AU!:. CI'+ 

· .... ~.lf~ .. "?:::?.'i! . . GOMfJ.m;;R .1:I;:RJ:lmAI.. .. F. .t.8M~A8!; . y'I;:RSl.QN. .l., O.~ .. ltj!-.lt ........................................................................................................ , ............... , .• " 

............... 1 .. 9~~L ..... ?"t ......... ~I;I ..............•.............................. J:lQY ....... '~"" ft.~ j:.~ ................................................................................................. . 
2 0333 91 14 ACALL KPCOF ; output '[' 

.............. :;3 .. 9.~:;3.~ ...... O.Q ......... !;Q ................... ' .. ~?,;3.: ................... P.QP. ....... . ~r;:..G ..................................................................................................... ',' 
4 0337 60 12 JZ KP4 ; IF erase key ANO 

.............. ? .ftS!:;I.'i! ...... :;IQ ......... ~.G ........ . Of ................................. .)N.e ........ ::!I:l.J:F.JF. .•.. KP.!'l ................... ; .. IF. . .!'itl.H.t. xe:'c .. :t91111) .. THI;:M ................................... . 
6 033C 30 40 06 JNB ANSI. KP5 ; IF in ANSI mode THEN 

.............. 7 . . 9.~:;IF. ..... . 7:4 ......... ;::l:? ....•....•..........•.•.•.••................ ~QY ....... Ph .. ft.~2.~ ....................................................................... , ......................... . 
8 0341 91 14 ACALL KPCOF ; output '2' 

.............. '1' .. 9.~~.~ .. '" .eo ......... 99 ............................................. $:-!r:tP. ...... t<;f'.4 ...................................................................................................... " 
10 0345 F5 82 KP5: MOV OPL,' A I ELSE in ZOS mc.de 

............. q .. 9~tZ ...... 1;19 ......... !;Q ............................................. P.QF:' ....... . ~r;;.G ............................... J ..... r.~f'.I.;l.O:;"" !=.tJ9-.r: .. QO .• ~.t:'-I.~I> .................................. . 
12 0349 CO 82 PUSH OPL I to be used below 

............. ~~. 9.~!l.~ ...... P.Q ......... !;Q .................... Xp.~.: .................. . ~9.~ ....... . ~r;;.G ...................................................................................................... . 
14 0340 81 14 AJMP KPCOF I Output next char and return 

............ .1.~ ............................................................................................................................................................................................... . 
16 

· ............ ~ 7 .................................................. ? ...................... 1)1.41!'~r:.i.~ . . I>!?.YF.~~ .. K~Y ....................................................... , .................................... . 
18 I 

· ........... )? . 9.~~f; ...... ~.2 .......... J. £; ......•.•............ KF:'p. ~ .................. ~QY ........ t:;: .... Rf:I.I.F.:rf ................................................................... ',' ...................... , .. 
20 0351 30 30 01 JNB KPAOSHTF. KP7 I IF keypad is shifted THEN 

............. 7.1. . .Q~;:'i-'! ...... J'!;;: .................. ., .................................... 9.1:'1.-........ c ................................... l ...... ~ oxer:t .. ~J"ti.f.t .. ful)!=.t .i..01\., ............................... . 
22 0355 92 lC KP7: MOV SHIFTF. C ; save final result 

............. :?~. ~~?? ..... '1'.:? ........ !=;9 ............................................. I:1QY ....... . ~!=:G,.9", .r;:. ........................ J ..... r.l i1.~f!' .• .i.r:r:t.o .. 4;;1..1;;1. .. w.Qf.4. i1. !.!'i9 .•...••.........•.•.•....••.. 
24 0359 75 FO lC MOV B. *KBPOTL ; (B) = table length 

............. .":?~ .. C?~?r: ..... . ?P ......... ~JF~ ......................................... . ~9.I! ....... Pf'.1~.' ... ~I:<.~f'.QT. ................. .l. .... '<'Qf'.T!<.~ .. =: .. I>!?Xf'5il,o;l .. t~t;.).~ .................................. . 
26 035F 31 3A ACALL STAB I search the table 

............ t?? .9~9.1 ....... ~9 ......... ~:? ............................................ "ING ........ t::f'J¢. ............................... ; ..... JF. J)9.1; . . f';9.4!l.c! . .l:1;I!=;1)I ........................................ . 
28 0363 80 8E SJMP KPR I exi tout 

............. :?? ............................................................................................................................................................................................... . 
30 0365 20 lC 22 KP16: JB SHIFTF. KP8 ; IF keypad unshifted THEN 

............ ~~ ............................................................................................................................................................................................... .. 
32 0368 20 31 06 JB KPAOALTF. KP9 ; IF I,(eypad is ordinary THEN 

............ ~::;C .. 9~9!'l ...... I;:~ ......... :;l.~ ..................... ~F.~p.~~ ............... .I'lO.I? ...... A, .. OP.I:l .................................................................................................. . 
34 0360 81 14 AJMP KPCOF ; output ordinary character 

· ............ ~!} .. 9~9F. ...... i!;I9 ......... !3.~ ............................................. $~."'f' ...... Kf'R .•............. ., ..................................................................................... . 
36 

, ............ ~7.. ~~?~ ...... ?Q ......... ~? ........ f? ....... . ~f.?: .................. . -.,.I!'! •.•••••.• @IP.· ... I<;f'.~~." ................... ! .. Jf .. 0P'''' .. ~. JI)9.c!!?. T.lif;N .. Qr:.c!iMr:Y ........................... .. 
38 0374 20 43 F4 JB HAZ, KP16A ; IF Haz mode THEN ordinary 

· ........... ~? .. 9~?7. ..... . G9 ......... ~.~ ............................................ f.\J.~I;l ...... P.fJ., ............................... 1. . Jf .. ke.y.f'i1.~ .. ~.1. t~r:n~:t.~ .. 1HI;:N ................................. . 
40 0379 74 lB MOV A. *ESC ; save character 

............. :~. g~i~'''''' ~i-'"'''' .!.; ............................................. ~g~~.L, .... ~~·l<~:ci;··"·····················~·"·· i~t:.i~·1; A~~7' mode' ·THEN;································· .. 

............ '1~' .g;~~ ...... ~~ ......... ~~ ......... 9~ ................................ '~~v""'" ~~.~!.;?~~.1) ............. , ....... ; ..... EL~~*·i~·t: i·~o·iDS 'mode' ·THEN········ .. ····· .. ···· .. · .. ···· 

............. 4~ . . 9~:;l!l: ..... . ?A ......... ~.4 ........... : ......... ~p.P.: ................. ~!=:~~.L, .... K~~QF. ............................ ! ....... . 9.4t:.F!1I.t: .. '.7:' ................................................ . 
46 0386 DO EO POP ACC 

.... , ....... :~ .. <?~i?~ ...... f!L ...... YL ........................................... fhI!'!~ ...... K~!=:Qf. ............................ !. ,I"?!-!t~.,.:t .. f.~n~J .. l=.I}!l.r: .• ~!l.Q . .r:~.t:II.r:!l ........................... . 

............. /f? ............... .............................................................................................................................................................................. .. 
50 ; Insert mode key 
51 ; 

............ 52' ·038A··· .. ·20 .. · .. · .. ·42·· .. · .. · ·DE .. · .. ··· ·KP8:·················· Js········· ADM3~"KPi'6A""""""""'" i' 'iF 'ADM':3' mOde' ·ii .. jEN"~·':';i{na.rY······"·"··"·"·"·""··· 
............. :;;~. 9.~?~ ...... ?.Q ......... ~~ ..... ' .... ~~ ................................. -.,.I!'! ......... I:lA~!. ,1:<.F;'~.4~ ..................... .I ... If .. f:I~LI{I9.q~ .. :r.Hf;N . .'~r.qj.f!~r:Y ............................... . 

54 0390 B4 07 21CJNE A. *KB_7 + KB_SHFT. KP12 
............ ~.:;; .. (r~.'i?? .... . 1/f ......... . ~I? ............................................ ~.QY ........ f;I .... ~I;:RG ................................................................................................. . 

56 0395 91 14 ACALL KPCOF ; Output ESC 
............ ::!? .......................................................................................... , .................................................................................................... . 

:;P o •••••••• '.' • ~ ...................................................................................................................................................................................... ~ ••••••••••••••• 



· .... Z:29ROMi' . MiCROBE'liItH' . aos'C CROSS' ASSEMBL'ER . (\i i" j :""2 i"8 ... 24:"FES:"8:3" . i 5 i 30 i '06 . PAGE' '35' ........................................................................................ . 

· .... ~:~~ .. ?:-:?~ . ~9!'!r:'!-!T!,;~ .. :r.~~J':I~.~~.1,. F. P1~~~R;:. Y!,;~fH ~~ .. t·.Q~ . tI:~~ ............................................................................................ , ............................... . 

1 0397 20 40 09 JB ANSI, KP13 .; IF in ZDS mode THEN 
............. '2' ·039A······ ·74········ ·4(i··········································· ·Hoil······ 'Pt;' ~FliF"""""""""""""""""""""""""""""""""""""""""""""""'" 

3 039C 30 21 02.JNB ICMODEF, KP14 ; check if in IC mode .............. 4' 039F···· ··iif········ 4F···· ......................................... ·Malil······ 'A';' #.'ijF········································· ...................................................... . 

5 03A1 81 14 KP14: A.JMP KPCOF ; output char and return ...... , ....... i:: ............................................................................................................................................................................................... . 
7 03A3 74 5B KP13: MOV A, #'[' ; IF in ANSI mode THEN 

··············13· i:i3A5······ 91'········ ·14············································· i-"iCA"LC'" ·Kt='Ct1F···························· ·1···· 'ou'1:p',jF' 'r>"······ ........................................... . 
9 03A7 74 34 MOV A, #'4' ............ 'iii ·o3A9····· ·9"i"······· T4········ ................................... ··At·ALi.:···· KPCCt;=···························· j ..... o',jFpu'1: . · ... 4· .... ··················································· 

11 03AB 74 68 MOV A, #'h' 
............ Ti' 03A"D····· ·;3·0········· 21'········ 02································ ·.jNs······· 'iCMODEF;' ·i(pi'S················";"···· 'n=-"i i-i' re' 'mo'de' ·tHiON······································· 

13 03BO 74 6C MOV A, #' 1 ' 
............ 'iii' 0382····· '~h'" ...... "14 .. ·················· ·i<·pi"si················ ·AJMp····· ·KPCO·F····························";"······· O·r.ifPlif· 'ch'ai"-' . it"ri if ·i"-et·,ji"-n···· .. ·· .. ············ .. ······ 

15 · .. ··········i"6········································ ....................................................................................................................................................... . 
17 ; Numeric keypad shifted · .. ··········Hi··············· ................................. ;- ............................................................................................................................................ . 
19 03B4 FD KP12: MOV TEMP, A 

............ '20' 03B5······ At········· 82"·· .. · .. ···· .. ····························· .. MOV······· 'WORK;' ·opC····················· ';" Save; 'second' char······ .. ·· .. ··················· .. ············ 
21 03B7 E5 83 MOV A, DPH 

............ '22' 03i:i9····· ··iC······ .. i4············································ 'AcAL:C'" ·KPCtlF············· .. ············· ';" or.i't:"P;jt· 'fl"rs'f' ·I<e\;········ .. ···················· .. ············· 
23 03BB EC MOV A, WORK 

............ '24' ·(i3BC····· ·60 .. · .. ··· ·5S········ .. ······························· ..... .)'Z ........ '~:P'R:i"""""""""""""""';' 'rF' 's;',co'nd' 'c'lia;':' not' nun' ·tHEN·········· .. · .. ·· .. ········ 
25 03BE 30 40 OA "INB ANSI, KP10 

........... '26' 03ci····· ·7'4········· 58············································ ·i1tiv······· 'A~" #-' C································································································· 
27 03C3 91 14 ACALL KPCOF ; IF ANSI THEN output .' [' · ........... ':ii"i . 03C'S ...... EC' ....................................................... 'MOV' ...... 'A ; .. ioiCtRK ................................................................................................ . 
29 03C6 B4 4E 02 C.JNE A, #'W, KP10 ; IF del ete THEN 

............ 30' ·03t9····· ·74··· .. ···· 50········ .. ·································· ·MOV······· A;' #;F;;························· .; ..... c'';a';~ie''f t"' f:'or:' ANS'i' mo·de···· .. ················ .. ········ 
31 03CB 81 14 KP10: A,..IMP KPCOF ; output second char' 8< retur'n ············'32··············· ............................................................................................................................................................................... . 

33 ............ ·34·············· .. ··· .. ···························· .; ...................... 'A'ccess' co'di,'1 n' pro·9r·es·s················································· .. ························· .. ······· 
35 ; 

............ '36' ·63ci:!····· C2·· .. ···· ·it::···················· KPA=················· ·CLR······ ·A'Ct"ESSF··························;· ·ta:I(~:o"· o·Lit"· 0';" 'ac'ces~; ·mode-·································· 
37 03CF FO MOV TEMP, A ; Save for a whi 1e 

............ '38' 03DO····· ·54·· .. ···· ·FS························· .. ··············· .. · A·lili...'······ 'A';' tti'ii'iiOOOB················ ';" M<iI:ii:" f'"or'" 'ke';'boarci' i'D' ·rii.imb·ei-:········· .. ················· 
39 0302 B4 98 06 C.JNE A, #KB_ID, KPB ; IF 10 number THEN ............ '-4i:i' 0·3b'S····· ·ED'···· .. ············· .. ··············· .. ················· ·MO'/······ 'A'," TEMp························· .; ..... get' C;':'"{s"{nai' ·da:ti,l···· .. ··········· .. ··················· .. 
41 0306 54 07 ANL A, #000001118 ; mask for 10 number 

............ i.i:i ·03i:18····· ·F-5 .. ······· ·io········· .. ································· ·MO.;,.-······ 'KBitiIilUM;" A···················· .; ..... save' ·iti· n',jir;b~';i""""""""""""""""""'"'''''' 
43 03DA 22 RET ·············44··············· .. ······················· ....................................................................................................................................................... . 

............. ~? .............................................................................................................................................................................................. . 
46 ; Function key 
47 ; ............ '48' o3tiB····· ':20' ....... 42········· 35········· KPB:················· ·.Js···· .. ·· 'ADM3;' ·KPR2···················· ';" 'iF' 'AtiM' '3' 'ri,o'd;"; ·tiR···································· .. · .. ·· .. 
49 030E 20 43 32 .J8 HAZ, KPR2 ; IF Haz mo de THEN e):i t ·············50·············· .. ·· .. ····················· ....................................................................................................................................................... .. 
51 03El ED MOV . A, TEMP ; Get original char'acter' back ·············52······································· ........................................................................................................................................................ . 

53 03E2 75 FO 09 MOV B, #KBFNTL ; (8) = table length 
............ '54' 03ES······ 9() .. ·· .. ·· i:i4CF···· .. ··································· ·MOV······· 'DPTR;' ·#KBFNt'················ ";" '(DPTFii' ';" ·f;J·':'::·fi.·on· . Fe';': . tab'!'.;·························· .. · 
............. !?!=! .. q~f;~ ...... ;::t. ....... ~I;\ ............................................ . ~!=<I;\hl,.. ..... :'?!~!"! .............................. l .. f'i~~~.~to .. th~ .. t?:~.l.~ ............................................ . 

56 03EA 40 27 .JC KPR2 ; IF f.)und THEN 
............. ::;<7 .• 9.q~.G ..... . ~.o. ........ r:l7 ...... ; ...................................... f'.L!:'?t1 ...... I?P,I,.. •..•.........•......••.......•.. ; ...... ~~.~~ . . '!!'I:] .~~~ .. r·.~~.l!!'.r!~.~ ................................... . 



L":::-::,"I"\"I.-II'H l"'Il,-"r\Ul:"~:.I\I,-"M o:5t'):;)l LI"{IJ;:tO H;:o.;:)t::.I·II:ILt:.M: \ V.l J-L.1;::; .o:::~-t"t:..t:l-<::i":;: l:;)i ~\J. VI,) r-HI.Jt:. .,,:iO 

..... r.:~r.: . .z.7~:? .C;:D.t:JP.I,IT.E;~ .. T.E;~.l'!mElJ.... F.m~WI:\RI;: .. Y!;~l'!~!JN .. ~ ,.Q;3 .. ~.~~ ........................................................................................................................ . 

1 03EE CO 83 PUSH DPH ............. ';2' ·03FO"····· "j.ii········ ·lB············································ ·MOV······· 'pi;' ttESC:································································· .. ······························ 
3 03F2 91 14 ACALL KPCOF ; output an ESC .............. 4 .. 03F4····· ·3ci .. ······ ·40"········ O:f.l·········· .. ···················· jlliti······ 'ANs'I;' ·KPC·······················;·····W· i'n' ANsi" 'rr,ode" THEN···· .. ·· .. ··························· 
5 03F7 74 4F MOV A, #/0'-.............. 6:' 03F9······ 91········· i·4······················· .. ··· .. ·········· .. ·· ACALL:'" KPc6F·········· .. · .. ············· i······· ·';i.it"put· ··:0·/················ .. ·········· .. ········· .. ········ 
7 03FB DO EO POP ACC ............. 's' ·03f':D····· ·9i"········ ·i4············································ 'AC:ALC'" 'KPCi:iF···························· .; ........ c;utpuT 'r,ext"' c·hii."r.ii:ct"er: .............................. . 
9 03FF DO EO POP ACC ............ '10' 0401····· ·22························································ RET·················································································· ............................ , ... . 

11 ............ 'i2 ·(1402····· ·00········ ·EO···················· KPC::·················· pop······· A·ct································;···· 'iF" i'r,' 'itis' mc;de' THEN····· .. ······························· 
13 0404 DO EO POP ACC ; get proper char 

............ 'i4" l:i406····· ·30········ ·E7········ ·os···························· .. ·· JNB······· A'cc:i;' kp{CIF··················j······· 'iF" hE,Ii' ·t;'ort· ·i.e·t ·'HION································· 
15 0409 C2 E7 CLR ACC.7 ; clear high bit 

............ 'i6' i:i4i:iB····· ·FD························································ HoV······· '(Ei'iP;" r.i································································································· 
17 040C 74 30 MOV A, #"'0/ 

............ 'la' MOE····· ·9·i········ T4············································ ACALL'" 'i(ptoF'··························· T········· ·':oi.ifpu't'· :-'tF······· .. ···· .............................. . 
19 0410 ED MOV A, TEMP 

............ 20' ·04i'i····· ·Eft'········ ·14······ .. ································ .. ·· P;.:.IMp····· ·K·PC·OF·····························;······· ·ou·tp·ut'· rie:;~'t' ·char·acter: .. ······························ 
21 0413 22 KPR2: RET ·············22······································· ........................................................................................................................................................ . 

23 
............ ·24············ .. ···································i·· .. ·················· {hec'I(' 'if"i c:cai' 'fu'r,c'f i'on" a'r,i:!" e·Xt'Cll·t£.· ';';':0;';£';':' ;,:ou·i:'i'ne··········· .. ································ 

25 ; 
............ '26' i:i4i'4····· ·20········ ·in········ ·02········ ·Kp·CO·F:··············· JB········· toiliTLF;' ·K·pc·i··················i· 'iF" c'on'fr:o r' n·ot"· p·r.e;s~:ei:{ ·ti4E:rif··························· 

27 0417 41 2A A.JMP PCOF ; outP'Jt char and return ··········· .. 28··································· .. ···· ...................................................................................................................................................... . 

............ . ~?' .. ?:~~? ..... ?~ ......... ~~ ..................... ~f.C:~.: ................. ~,:I!,,!':' ...... f.c::r.F: .............................. ~ .. ~~~~. ~.? .1. ?':?-.1. .. ~!".~ .. r::.~'!.r:~' ................................ . 

.. ~ r .......................... r • ~ ................................... ' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••• , ••••••••••••••••••••••• 
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..... ~~~ .. :z;:-~~ .. 9~~f.Y:T:E;:R .T!,;~!,\~N~~ .. f.~~."1I:'1.~~.~. Y~R?.I.9!,! .. 1.~ ~~ .. ~~~ .......................................................................................................................... , .• 

1 , , KBTAB - keyboard tab rout i ne ............... ;2 .................................................. ! ............................................................................................................................................ . 

3 ; *KBTAB* checks to see if the SHIFT key is down. If it is ............. ".4 ................................................. ·l···· .. ······ .. ··· .. ···· ;'jown' 'tt'ien"n' 'checkS"for: 'ii:is"or-" ANs'i' mo'de':" Tf' 'd:" is' '{rio ·or • .; .. ············· .. ··· .... ········· 
5 1 of those modes then the sequence to for backtab is sent. ··············6······································· ........... ; ............................................................................................................................................. . 

7 ; · ............. 8' ................................................. ';' ...................... E'IiIT'RY' .... n'o ne' ........................................................................................ " ......... " 
9 ; ............. io· .. ······ ........................................ ; ....................... EXi'·( .. ··· n·on·,;;··· .. ····· .. ····································· .. ··········· .. ······ .. · .. · .. · .. · .. ····· .. ···· .. · .. '.' 

11 ; ............ ·i2··············· ................................. ·l···· .... ········ .. ···· . USES' .... ·,a·ii····················· .. ····· .. ·············· .. ····· .. ···············,,··············· .. ········· .. · .. ·· 
13 ·············1,·4·· .. ·········· .. ··· .... ·········· .. ·· .. ··· .. · .................................................................................................................................................. . 
15 041B 30 1C OF KBTAB: .JNB SHIFTF, KTl ; IF nc.t SHIFT THEN Just TAB ............. it:· ()4·1E······ 90··· .. · .. ·043i······················· .. ··············· .. Moil··· .. · 'jjpTii;' ·#KtMi'··· .. ··············;'···· ''';;;;t' 'AN'sf' se .. uei-;ce····· .. ········· .. ···· .. ········· .. ····· 

............. P:. S:!~At ..... ;2;9. ......... '!-~ ........ . 9f.: ................................ :-!~ ......... ~.I':'?~? .~.\~ ....................... ~ ..... ~f .~I':'?} .. ~c'.~!' . . T.I-!~!'! .. c!? .. ~:t ............................... . 
18 0424 30 41 06 .JNB ZOS, KTl 1 IF not ZOS THEN Just TAB 
19 0427 90 0434 MOV OPTR, #KTM2 1 ELSE set ZDS sequence ............. 20' ·04·2A··· .. · 02 .. ··· .. · ·OE6i:i················· ·Kio;·········· .. ···· .. L..JMp······ PSOF··· .. ······· .... ···· .. ········ i .. ·· ·';i.,-tput'· b·.ic·k· ·ta.'b· ·;eq'Jer'·ce··············· .. ······ .. · .. ·· 
21 ............. 22' ·042i:i .. ··· ·74· .. ·· .. ·· 09·······,············ '';:1' i i······ '" ......... '1'10'0' ...... A; ""Hi'" .............................................................................................. . 

............ . ?~. M.4f ...... . /H ........ . :?A ............................................ Ay!'!F:' ...... f:G9.F: .............................. ~ .. ~~!$!O .. ~.l!:t.F?!J.1; .. 1J'?r: ~.Z;'?.I'!t;3:! . .t;3:~ ............................. . 
24 
250431 1B 5B DA KTM1: DB ESC, ~.[.~, ('~Z'~+80H) 1 ESC [ Z ............ '2'6' 0434······ ·is· .. ···· .. Ai:i······· .. ··········· KTj.j2':···· .. ······· .. ·· i:is· .. ······ ESC';"( ;""::~'+80H'i""''''''''''';' ·E:i:;'c .. ..:······ .... ··················· .. ······· .. ······ .. ···· .. ······· 
27 .. ···········28· .. ············ ............................................................................................................................................................................... . 

29 .. ······· .. ··30· .. ··········· .. ··· .... ·· .. ·· .. ····· .. ······ .. ··· .............................................................................................................................................. . 

........... • :;3.1. .................................................. l.1. .................... K1;l~F:'!iG!O .. :-.. Kf:y.'=!'?a.r.<:l .. !H'i'\O;:l':. f.,?!J.t .i.I)!? ...................................................................... . 
32 ; 

............ . :;J.~ ................................................. • l ....................... '!"r~.:;:f'.~~~'!" . . '?l!tF."'.t:9 .. ~ . . 9F.~!=.'¥ . • IIP.l. !l'.!l!~ .. t:.IJf' .. O;:.<H'I.t:r.C! 1 .. 1;:l':Y .. ;~ .. ~.<!\Il.I) ...... , ........................... .. 
34 1 in which case it outputs a null character • 

........ ..... :3.:;; .................................................. l ............................................................................................................................................ .. 
36 

............. ;:!7 .................................................. ; ....................... !;~:O~X .... r'.'?ro.~ ................................................................................................... .. 
38 

· ............. :;J.'i! ................................................. ; ....................... ~.lO.T ...... P.<! ['.f: .................................................................................................... . 
40 ; 

............. fH .................................................. l ....................... !-!:i?!;:i? ..... ~.n ..................................................................................................... .. 
42 

............. ~.:;: ............................................................................................................................................................................................... . 
44 0436 74 20 KBSPACE: MOV A, #.~ / ; Defaul t to space 

· ............ !I.:;; .. Q!I.~S ....... ~Q ......... H! ......... Q J ................. '" '" .......... ~~!'! ....... (::.q!'l.T!-.F:? .I:<.W?~ .......... , ....... L .~f .. E<!p.1; r.'~! .. ~.F?~.';~ .. TH~N .................................... . 
46 043B E4 CLR A 1 output a null 

.... , ........ ~.7:. M~C ...... ,I H .......... 4~ ..................... KI;I::iL: ................. fl .. -!I:1? ...... f'~QF. .............................. ; ... q'~.~(>!~t .. o;:.I)~r:~~t!?r: .. <!-ng .. r:!?1;w:ro ............................ . 
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..... f.~t. .l..-:75! . . G9.1':1f.WT.E;R .TJ;Bl'HNf:'!-.. nRI':IH0fl.t:; .. 1.!t::.F?SJQN . .1 .• !~::;J .. i!~~ ............................................................................................................................. . 

1 "KBENT - k€ybeoar·d ,,·nt€r- r·outin€ ··············2······································· .......... ; .............................................................................................................................................. . 

•. ... . . . . ... . . :7? ................................................ i ....................... i!"KI?f-;r~I!~ .. <?HtF.'-!:t.!i. :~ .. o:;?.r:r.i.??!~. x!?t '·t~n .1.I.1:' J.t;' ?!'i .. H'.fi; .. !'i t,.i. f.\. J;~.': .. i.~ ................................... . 
4 down in which case it does the print page function . 

.............. ~ ....................................... .......... ; .............................................................................................................................................. . 

7 ; ENTRY non~ ··············8······································· ........................................................................................................................................................ . 

9 : EXIT non€ · ........... ·i i:i ................................................. ; ........................................ , ....................................................................... < ••••••••••••••••••••••••••••• 

11 ; USES all ........... "i:i'" ............................................................................................... '" .......................................................................................... . 

13 
............ ·iif ·043E····· ·20········ ·iti········ ·oi!"········ kBENT:··············· ~iB········ ·CONT[j";· ·fd3Ei.·················· .; .. ·iF" ·ric;· ·CO;';f:;":':,Y· i·'HEN······· .................................. . 

15 0441 74 9B MOV A, #KB_ENT ; get kepad enter- key ............ ·1l:: ·(1443····· ·6·1········ .<..iF" ............................................ A·.ji·ip····· ·~~j:;2······························· .; ..... ec,·tE-·r:· i:;acJ("·i i-;tc;· c·c,;:1.:····· .............................. . 
17 0445 02 103C KBE1: JMP R2_PRNT ; ELSE do pr-int pas€ function ·············is······································· ........................................................................................................................................................ . 

19 ············2C)······································· ........................................................................................................................................................ . 

21 ············2::2"················································ .;. i···················· ·K"BAi::c· .:... ·f:e,;·b,;.ar:·;j· acc·€!.;s· ·r"·o·uFi r,·e········································· ............................... . 
23 ; 

............ ·24··················································i······················ *~:BAi:::C*· i·s· ·r:u·n· wt,er,ever: ·H;e· ·ac·c~:s;,"· c·h8."ra·,:ter:· i·s· ·rece·i·v .. ;Ci···· ............................... . 
25 : fr-om the keYboar-d. ············ .. 26······································· ........... ; ............................................................................................................................................. . 

27 ; · ........... ·ii:i ................................................. ; ....................... EN:r"RY: .... r,·o n·e .................................................................................................... . 
29 ; ············30················································· .; ...................... ·i::"x (T······ r,·or,e······································································ .............................. . 
31 , · ........... 3~('" ........................................... .. ';' ...................... Li~-3E'S' .... . r,'c;ne ................................ : ........... ........................ " .............................. . 
3:3 ............ '34···························································································································· ................................................................... . 

35 0448 D2 IE KBACC: SETB ACCESSF ; Flag acee •• r-eceiv€d · ........... ~6 . ·04·4A· ..... ·12· ....................................................... ·f~E't" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .. . ............................. . 

•••••..••••••.•.•.•.••....•.•••••.•••••••••.•.......•...••••••...•.•••••••••••.•..•.•.•••••••••••.•••.•••........•.•••.•••••••.•.••.•...• l .....•.•.••••••••••••••••••.••••••••••.••••..•..••••.••••••••.••••.•• 



· .... Z29ROM·1· . M i cRi::iBENc~i ·805·i . cRoss· AssEMBLER· ·(·0 i.. ) : .. :;2 1·8· .. i·.i':·:FEli':"S3· . i:5: 30·:·06 . PAGE· "39 ........................................................................................ . 
· .... ~.'t~ .. "l:-:7..~ . r;O.I'lt:'!-ITI':I:< .. J:I;:Rl'jll\lAL . .F.lRl'1.WMI;: .. Y):;~::m:)~ .. 1 .•. O~ . Mil: ............................................................................................................................ . 

· ............. L ................................................. 1.1 ..................... KI?P.T .. -: .. "~Xt:-.q?r:9 .. 9.'1 t.'I .. 1;'il-.b.l~ ................................................................................ . 
2 ; 

.............. ;:; ................................................... 1 ...................... ;~r,!3.I:!T.*: .. c;~'nti'\~n!? .th~ .. <;9.~!fJ.~fI.c!~ .. r.€lE~~X~.c!. fr.orro .. th~ .. ~~x!l.'??~~ ..................................... . 
4 ; 

.............. :s .................................................. i ...................... .Ti'l..tl J.t': . . t':!"I.t; l'.i.l'.E;. ;:l,rl<:; ... K¢xl;op.'~·rA .. c!?t;? .\<l.C!r.c! .. f9.1.l.ql!l~<j .. t;<)~ . :t.I)~ ....................................... . 
6 ; address of the routine which performs the requested function. 
7 ···············8··············· ............................................................................................................................................................................... . 

............ . ib .............. 94~F;l .............................. ~,E!J;I:r: ................. .I;':9.I.,I. .•..... ~ ......................................................................................................... . 

............ . P .. ~~4~.F;l ...... ?F;l ......................................................... J;l):! .......... f::~..,.:r.~!3 ............................ l .. :r:~P .. !~.~~: ......................................................... . 
12 044C 041B DW KBTAB 
1 :;: · ............ i 4· i::i44E· ..... Be· ........................................................ [rEi·· ...... 'KB":'SPACE ....................... ·1·· Space ··b·a;..·· ...................................................... . 
15 044F 0436 DW KBSPACE ·············1·6··············· .. ······················ ......................................................................................................................................................... . 

............ v .. 9.4?~ ...... 'fIF ........................................................ . J;I,E! ........ g~..,.(\.r;:~ ............................ ; .. ~<;~.~!1'.~ .. <;?~~ .................................................... . 
18 0452 0448 DW KBACC 

............. L~ ................................................................................................................................................................................................ . 
20 0454 8F DB KB_POWER l Keyboard .just powered UP 

............. ?.1 .. P4?Q ...... ~.Q .. U:: ...................................................... PW ......... ~g..,..I.t;:!'! ................................................................................................. . 
22 

· ............ ?::: .. 9.4:S.~ ...... :;l.~ .......................................................... J;I,E! •.•...••. t::!3.~!3J1~.~r ......................... J .. ~~ f!.~~ . . !".r:f!.~ ?'! 9 ................................................. . 
24 0458 OFCC DW KBBREAK 

............ 4;:1 ............................................................................................................................................................................................... . 
26 045A 8A DB KB_CAPS 1 Caps 1 «eked mode 

............. 2Z. O.4::iEc ...... OF..aF. ...................................................... J;lW ........ .f5l'\Gf'.I.,.K ................................................................................................. . 
28 

............. ?'7' .. O.4:S.o ...... e.7 ......................................................... /),E! .•.••..• X,E!..,.~t:;:RQ!-.I,. ....................... l ... fi~n'.1.1 .. 15!,:y"r:'!.'!~.~~.<:! ......................................... . 
30 045E OFE3 DW KBSCROLL 

............. ~J.. ............................................................................................................................................................................................. .. 
32 0460 88 DB KB_SETUP l Setup key pr·essed 

............. :;:~. Q'JR1 ...... )..0.2). ...................................................... P.W ......... ~g.,.Rr;:::r:t,lP. .............................................................................................. . 
34 

............. 35 . . <)~l:·::: ...... .9.fL ....................................................... p.J;I •........ KF;l~.~Nl ........................... ~ .. ~fI.t;~.~ .. .,~.): .. ~r.,!~.~~.c! .......................................... . 
36 0464 04:3E DW KBENT 

............. 3.7. ............................................................................................................................................................................................... . 
38 0009 KBDTL EQU ($-KBDTl/3 ; Table length 



Z2':i'HOM; MICf(OBENCH 8(.)::;11 CROSS ASSEMBLEH (VI )-21l;:j 24--I"I::.B-l;:j:.:l l::'::.:ll':I)o ..... AI..:iI:. 'IV 

..... M1': . Z. -: 7..9. •• CO.l".lP.I..}TJ';f( . TJ';~M lNAI.. . F.l R~WBRE .. VERS.ION .. 1. Q:;t . . ~M ............... ' ................................................................................... _ ......................... . 

.............. ~ ............................................................................................................................................................................................... . 
2 "KBCRT - keyboard cursor table 

.............. ~ ........................................ ......... 'i .............................................. .............................................................................................. . 
4 ; *KBCRT* contains the ASCII values to be transmitted by the 

.............. ~ ................................................. i ....................... 1;I"l.r:rr<.~(lf.l,) .. l!l!WfI.. r.~S:.~~.'(!?1 .. -t:r-.q'1l .. t.l11"l .. 1;~Y.~'?il:~~, ......................................................... . 
6 ; 

.............. 7. ................................................. ~ ...................... !?I:! 1 ~. ~f)~.~~.f!~ . . ?-.r:!?: .. .. 1;::.£:Y.I:!'?i'\~~. ~~J.? .1!'9.r:li .. f.q!.1. 9.1I!!?!=! . . I:!Y .. t:.1]~ ...................................... . 
8 ; ASCI I character to be transmi tted if in sh i ft mode followed by 
9 ; the ASCII character to be transmitted always. The special case ............. io·················································;· .. ··············· .. ·· 'h.;,r:.;," is' t'he" e'ra:se' ',i'nil" s'hiJi:' ·.;,r:as·,;,· ·f;J·nc·ti,·.;o·· ke~::"'''''''''''''''' .............................. . 

............ .+.1 ............................................................................................................................................................................................... . 
12 

............ J;:! ............. !=\1p.~ .............................. f::!O!Gfl.T ................ .E.Q.l! ....... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. .. .. . . . .. .. . .. .. . .. .. .. . .............................. . 
14 

............. l~. !=\4R~ ...... !'l.Q ........................................................ P.fiI ......... K~,....l,If' ............................. ~ .. Y!".. ?-.r:r·.q\'l .. !:.~Y .................................................. . 
16 0467 00 41 DB 0, 'A' 
17 ··· .. ·······"is· 0'46·9····· ·eii· .... ··············································· .. ·· DB········· KS:.:DCiwN···· .. ······ .. ············;· 'Do'wo' ·il:rr-·ow .. i:ey .... · .. · .. ·· .. ··· .............................. . 

............. ~?. 9.4i'>.?"! ...... 9f.! ..•...... 4~ ............................................ D.~ ......... 9., ... ~J;:l:' ..................................................•........•.....•.•.............................•. 
20 

............ .4~ . . 99:~k ..... . ?:4 ........................................................ p.J;I ......... KE;!~h~fT .......................... l .. !-:~.U .. oillr:~.ql!l .. ~l"'.Y ................................................ . 
22 046D 00 44 DB 0, 'D" 
23 ............ '24' 046F······ 83······· .. ·························· .. ··················· DB········· KS:.:Ri·oi·ji·· .. ··· .. ···············;· 'Ri'9h't "ai--'r~'w' ·f;ev .... · .. ·· .................................... . 

........... .. ?~. A'f7.Q ...... P.Q ......... ~.q ............................................ P.1;I ......... !=\L .~9.~ ................................................................................................. . 
26 
27 0472 84 DB KB_HOME ; He-me key ............ '28' 0473 .. ···· 0'0······ .. · 48···· .... ···································· DS········· 0; "'~H'~""""""'"'''''''''''''''''''''''''''''''''''''''''''''''''''' ....... _ ...................... . 

............. :?5? .......................................................................................................... , .................................................................................. . 
30 0475 86 DB KB_HELP ; He 1 p key 

............. ::;1.1 .. Q4?l? ..... 9.Q ......... ?.E. ............................................. P.fiI ......... Q~ .. ~:-:~ ................................................................................................. . 
32 
33 0478 85 DB KB_ERASE l Erase key ............ '34' 0479······ 4S·· .... ··· iiA······· .. ··············· .. ·· .. ············ .. DS···· .. ··· ":E',';"; J; .............................................................................................. . 

•.••.•.••.••. ::;1~ .............................................................................................................................................................................................. . 
36 0007 KBCRTL EQU ($-KBCRT) 13 ; Table lensth 

.................................................................................................................................................................................................................. 



..... i29RCiM;" i1IcRosE'Nc'H" 8i:is'i' cRoss' AssEMBLER' "(vi') :"ii'8" '2"4':"FEij':"S3" is: 30':'06' PAGe:' ·.lj.i························································································'· 
*** Z -29 COMPUTER TERM I NAL FIRMWARE VERS I ON 1. 03 *** ....................... ~ ................................................................................................................................................................................... " ... .. 

1 .......................................... ','.' ~ .................... . r~f'.qT .. :-.. ~!':!.~?~r:-~. K~:v:. ~~~ .. ~.a~.l.~ ....................................................................... , .. . ·· .. ···· .... · .. i· ...... 
3 l *KBPDT* contains the ASCII values to be transmitted by the ............. "4·············· .. ···· .. ··············· .. ··········;······················· Fe~·mi·na·1·· when' 're'ce'i v';';;i' f·':'r.;rio· ·t! .. ·e· ·kevboar.r:················· .. ·················· .. ··········· .. ······ 
5 ; .............. (; ................................................. ; ...................... 'Tab'l'e' 'ei-;ti-:i;"'s' ·a.;.:e:·· "Ke'yb'oa'r=d' 'data' i,ic.;-'·if 'fo'i i'';i.jeif '1-,:";' ·the···· .... · .. ·········· .. ················ 

.............. 7. .................................................. l ...................... . ~.~~n .. o;:!l.~!,.~.c.t!".r: .. t~ .. ~.<I! .. ~r.~fJ.~I!'.~ t.t.:~.q . .i.f .. ~!'!. !J.I)!l-.I).i.f~.~~ .. f.'? ).1. ?lI!~.~ ....... , ....................... .. 
8 l by the ASCII character to be transmitted if in any mode • 

.............. ? ................................................. ; ...................... . TM .. ~M.~t!':o;I .. I-::!".Y .. f~.r:!f!~~ .. !-'.!?~.~ .. ~~.'\:t;..q~!:o;I, .o;I~t~.:+:. !l-.I)H~ .. f.,-!fJ.O::~.~?I'! ................................. . 
10 ; followed by teh escape sequence or ASCII character to be 

............. U .................................................. ; ....................... j:.r:?.I'!~!I)~.t.:t)!'(o;I.· .... Tp.~ .. ~Xo;:~.~j:.~?.I'! .. t.:9 .. tM.S: .. i.~ .. th~ .. ~!'!!?~.r:~ .. ~.I')~.r:~.c;t.E!~ ............................... . 
12 l key. In this case the fir'st character is the char.acter for 
13 ; enterins IC mode and the second is for 1eavins IC mode. ·············i·4·············· .. ······················· ........................................................................................................................................................ . 

............ .t::i ............................................................................................................................................................................................... . 
16 047B KBPDT EQU $ 
17 ............. ia' 047B······ 90····· .. ············· .. ································ .. DB········ ·KB~·ci···························· .. ;· 'Ke'yi;ad' '0' ·k·e.;;·············· .. ·········· .. ···· .. ··· .. ··········· 

............. t6 .. Q~7r; ...... ~q ......... 7R ............................................ j:!J;j .••.••.•• :.Q:'.' .. ::!".~ .............................................................................................. . 

............. ~l. .Q~7!; ..... .'!?.l ........................................................ j:!~ ••..•.•.. KI;!~l. ............................. !. .~fo:yp.~!=1 .. .1 .. !<.<'¥X ................................................. . 
22 047F 31 71 DB 'I", "q" 

............. 2=3 ................................................................................................................................................................................................ . 
24 0481 92 DB KB_2 .; Keypad 2 key 

............. 2~. Q~;i:l2 ...... ;3.:4 ........ :77. ............................................ !:!I;! ......... :.4~" ... '.r.' ............................................................................................... . 
26 ............. ;~. g!~~ ...... ~; ......... 73 ............................................ g~ ......... ~~;.~ .. ; ~'.;"""""""""""'';'' .1<;f!Xf'.~~ . . ? .~.£:r .................................................. . 

............ . 2.S? ............................................................................................................................................................................................. .. 
30 0487 94 DB KB_4 ; Keypad 4 key 

............ 3.1 .. Q~.a9 ...... Z~ ......... . 7.1l ............................................. 0.1;1 .•.•••.•• :'.4~., ... ~ t,' .............................................................................................. .. 
32 

............ . 3Z. 0481:\ ...... ~!'5 ......................................................... P.I;I ......... ~):!~~ .............................. ; .. Kf!X!"!!I:9 .. !? .Is~Y ................................................. .. 
34 048B 35 75 DB "5', 'u' 

............. 3.5 .............................................................................................................................................................................................. .. 
36 048D 96 DB KB_6 ; Keypad 6 key 

............. 37 .. 0~8E ...... ~R ........ . 7f>. ............................................ j:!J;j ••.••.••. :.~:.~ .• ~Y:: ............................................................................................. .. 
38 

..•........ , .39..049.0 .. '" . 9.7. ............................................ '" ......... D.I;I ........ . K£i~l .. ............................ l ... f<;~X~:'1!\l .. 7 .. I.()!'(Y .................................................. . 
40 0491 37 77 DB '7', 'w' 

............. .41 .............................................................................................................................................................................................. .. 
42 0493 98 DB KB_8 ; Keypad 8 key 

............. ~.3 .. Q~.9.!I ....... 39 .......... 7.ft ............................................ !:!I;I ...•..... :'~~" •.. ~~:: ............................................................................................ .. 
44 

............. ~.!'5 .. Q~.9.o ....... S?9. ........................................................ PI? ....... .t<.I;r,..:;:' ............................... ~ . J)f!."(f'.~~ . . ? . !(.£:Y . ................................................. . 
46 0497 39 79 DB '9', 'y" 

.... , ........ ~.7. ................................................................................................................................................................................. , ............. . 
48 0499 9A DB KB_DEC ; Keypad decimal point key 

............. .49 .. 0!l9A ...... 21;: ......... ¢>.E ............................................. 1;113. ......... '. ,:'.1. .-:n~ .............................................................................................. . 
50 

............. ~.\ .. Q1l5!C ...... :S?~ ......................................................... P.J;I ......... t;:!,!..,.!=;~:J: ........................... ; .. Kf!x!"!!I:o;I .. f!.l'!t~r:- .. I-::~.Y ............................................ . 
52 049D OD 4D DB CR, 'W 

.............. 53 ................................................................................................................................................................................................ . 
54 049F 9C DB KB_DASH ; Keypad dash (minus) key 

............. 55. Q4AQ ...... 20 ......... 6.0 ............................................. 013. ......... ~-:-.~1.. ~JIl~ .............................................................................................. . 
56 

............. 5.7. . . Q1A2 ...... 9.0." ...................................................... P.I;I ......... t;:.£i~j':;9M~A ....................... .l ... 1<;~X!"!~\l .. O;:.c!,!IJIl~ .. I-::!?y ............................................ . 



........... ........ . ........ . 

Z29ROMl MICROBENCH 8051 CROSS A~:;SEMBLER (V1 )-218 24-FEB-83 15:30:06 PAGE 42 
· .... f.~~ .. "l..-:~.>! . . GOMr:'!-!Tf:R .T.ERM.WAI,.. . .flRMI:JARI": . Y.F.RS J.QN . 1 .•. Q.~ . . ~"!t.~ ............................ ' ................................................................................ . 

· ............. .1 .. ~4A:;; ...... 'l-.C . ........ p.r; ............................................ .of! ........ :: < ! .. :'.1. : .......•..••..•............•.....•.....•...........•..•.............•.•...•........•..•......... 
2 

.............. ~. P.4A.~ ...... p.o ......................................................... Of! ........ .I~f'! . ...,P .. T. XJ;!.,...fitlF.T ............... ? Yn.r:'ii.c! .. Q. J,~X . . ~/:IA f.t:~~ ...................................... . 
4 04A6 :30 00 DB '0', NULL 

.............. ~ ............................................................................................................................................................................................... . 
(;:. 04AEl D1 DB KB_l + KB_SHFT l ~:eypad 1 key shifted 

.............. 7 .. Q.4~.S? ..... ll3 ......... !\r; ............................................. Qf! ........ . F;f:i.G1 .. :k~ ............................................................................................... . 
8 

· ............ .'7 .. Q.4~.a . ..... 0;2. ....................................................... .Q!:! ....... , Yl'l . ...,:;2. . T. XJ;!.,...~tlf.T. .............. .l. . K.<l'Y.f;'ii';j .. 4 . . I;~x .. ~tJ.i.f.t:~~ ...................................... . 
10 04AC IB 42 DB ESC, 'B' 

............. 1.L .............................................................................................................................................................................................. . 
12 04AE D3 DB KB_3 + KB_SHFT l Keypad 3 l(eY shifted 

............. ~!'l. MA.f'" ...... J-.B ......... :lm ............................................ 1?!3 ......... . r;f:i.G! .. :.W ............................................................................................... . 
14 
15 04Bl D4 DB KEC4 + KB_SHFT l Keypad 4 key shifted 

............ 'ii,' ·()4B2······ iii········ 44············································ ·OB········ 'ESC;" ~'D~"""""""""""""""""""""""""""""""""""""""""""""""" 
17 ............ 'i;;; ·i:itiEiti····· ·D5························································ ·DB········ 'KB':'5':+' ~~B.:.'"SHF'r:·············· ';" Ke:";p~,j' '5' ·k;;.:):· '~h'i j:te·J······································· 

............. ~~. 9.4!'!~ ...... ~.B. ......... 4? ............................................ P.£! ......... I;:~t;:.' .. :'J-:i: ................................................................................................ . 
20 

............. :;?~. MW ...... R6: ......................................................... Pl;! ......... t:.f!.,..9..:+:. KI;l~$HI7:r: ............... l .. K~xl;".a,\1 .. 9 . .f.(~C( .. shU.t~.c! ...................................... . 
22 04B8 IB 43 DB ESC, "C' 
23 ............ '24' 04BA····· ·07"······················································· ·DB········ 'KB':'i':;' i<·B:."S~lFT··············· ';" K~;p~d· '7' 'k~'-':' '~tJ'if't~'d""""""""""""""""""'" 

............. 4~. P.4!'f.f! ...... ~,B ......... :'f9 ............................................. !;If! ........ . fi.f;.G?. :.~:' ............................................................................................... . 
26 
27 04BD D8 DB KB_8 + KB_SHFT ; Keypad 8 I<ey shifted ............ 2S' ·04BE····· ·lEI········ iii············································ ·DB········ 'ESC;" >"A> ............................................................................................... . 

29 ............ jei' i:itic·o····· ·D9························································ ·DB········ 'Kfi":-ii . .t.' ·KB.:.SHF't'··············;· ·K·e,;;pa."J··9· 'Iie:":' shi·f:ted······································· 
............. ~~ .. 9.4r.~ ...... ~.B ......... :'fl;: ............................................. J;lf! ........ . fi.f:i.Gl .. :.1'1: ............................................................................................... . 

32 
33 04C3 DA DB KB_DEC + KB_SHFT : Keypad decimal key shifted · ........... '34' . 04(:4' ..... 2E ........ 00' ........................................... 'DB' ......... ; : .; ; .. NULL' ............................................................................................ . 

............. q~ ................. .............................................................................................................................................................................. . 
36 04C6 DB DB KB_ENT + KB_SHFT : Keypad enter- key shifted 
37 04C7 00 00 DB CR, NULL . ·············38· .. ············ ............................................................................................................................................................................... . 
39 04C9 DC DB KB_DASH + KB_SHFT l Keypad dash key shifted ............ ·tio···O·tiC·A····· ·20········· ;:io· .. ····················· .. ·················· ·DB········ .;~.;;. ·NULL························································································ .. ···· 
41 ............. 42' ·04ee······ DD··· .. ··················································· ·[IB········ ·KB':'COMMA··.t.· ·K·Ei.:.SHFT·········;·· ii,e:,,;pa.",j· '~c;mir;';" 'ke''';' sh·i·fted································· 

............. 4;3;. 9.4P? .... . ?ti ... ..... ~9 ............................................. J;l~ ......... ~ < ?. ~.l!\-.L ............................................................................................. . 
44 

............. 4;5 .............. 99.~r; .............................. t<.I~fPT.l., ............... @y ........ ~ ~."7t<.(w.[r.r.>.(~ ................... J .. !.'!-l'.l.~ .. LEt f1.!!1t.-.t! .................................................. . 



..... 'i2"9ROM"i' i-iiCROSENCH' '8051" cRoss' iisse:r'iaLER" ivi'i':'2ie" '24':'FES':'S3' 'is: ~,io: '06' 'p'AGE' 43························································· ................................ . 
•...• . "!I"~"!I" .• :?::-:?~. ~QM~\-!T!o.~. :n::.~!1.~~.Ilr,. . .f.I.~!,!I:'JA~~. ~I;:R$.I.Q!,!. "" ~~ . . ~!I".~ ............................................................................................................................ . 

1 •• KBFNT - keyboard function table ··············2····················· ............................ ; ................................................................ '" ........... , ............................................................. . 

3 ; *KBFNT* contains the ASCII values to be transmitted by the .............. 4·············· ................................... i" .................... 't;;;rm'{ na i" 'when' rece "{veX ·fr.·om· Ftiir,"' k·";';;bo·ar·.j: ... '" ........................ '" .......................... . 
5 ; 

.............. ·6················································· .; ...................... 'i:at-"]e' 'entries' 'are:'" ·Ke·yi;."oa:rcl· cIa ta' wo'rcf' {oi ']"owed' b'Y' ·the······ ................................ . 
7 ; ASCII character to be transmitted if in ANSI mode followed 

.............. 8·················································;······················ 'by' Ttie"ASt"ii' 'a;aracte'r' 'to' 'i:;e' 'tr'an'sm'i tted' 'in' ·;in.,:: ·ot·h£.·r· '",o'de': .............................. . 
9 ··············i6······································ ......................................................................................................................................................... . 

11 04CF KBFNT EQU $ ·············1"2······································· ........................................................................................................................................................ . 
13 04CF 80 DB KB_F1 ; Function key #1 ............ T4' ·04·00······ 53········· 53············································ ·DB········ ·;s;;·· ,·!;V······················· ';' . ESC . o· s·;·· . E'SC"S· ............................................. . 
15 ............. '1"6' ·04·02······ ~r······················································· ·DS········ ·KEi..:.j::'2···························· i" FuncFi 0'';' 'ke''';' .#2" ............................................. . 
17 04D3 54 54 DB 'P.. 'T' ; ESC 0 T. ESC T ............. 1"8···························································································································· .................................. , ............................... . 
19 04D5 82 DB KB_F3 ; Function key #3 ............ ':2"6' 04D6······ 55········· 55···················· .. ··· .. ················· ·DB········ 'IUI;" 'u,························";· 'E'SC' '0' 'U;" 'ESC' .(.- ............................................. " 
21 

....... "" .. " "22' "64"osi····· 83··"······"··"················"······· .. ·········"······· ·DB········ ·Ks..:.j::'4··················"········· ";' . Funct"i 0'';' ·I{;,;.,;··M""····"·""" .... "······························ 
23 04D9 56 56 DB 'V'. "V' ; ESC 0 V. ESC V .. " .. " ... " .. " 24 .. ····"····""'······"······"··················"················"······ .. ··············· .. ················ .. ······················ .............................................................. . 
25 04DB 84 DB KB_F5 ; Function key #5 ............. 26' ·040C······ 57········· 57············································ ·DB········ ';io;;;" ''''·F··················· .. ··· ';" ESC' 0 'i,.;;" . ESC .j,.j ........................................... .. 
27 ............. 28' ·04DE····· ·8s .. ··············································· .. ···· ·DB····· .. · ·KB..:.Fi············ .. ·············· ';" Funct i oi,' 'ke'y' '#6' 'c'b i·ue·)··· .. ··················· .. ········ .. 
29 04DF 50 50 DB 'P'. 'p., ; ESC 0 P. ESC P ·· .. ···· .. ···30········· .. ························ .. ······ ................................................................................................................................................... . 
31 04E1 86 DB KB_F7 ; Function key #7 (red) ............. 32' ·04·e:2'····· 5f·· .. ···· 51'··········································· ·DB········ ·;ti;;·· ;..Q, ........................ i" ESC' i:i' i:;i;" 'E:SC' ·i;i····· .. ·· .. · .. .............................. . 
33 ............ '3"4' ·04E4· .. ·· ·87·· .. ································ .. ·················· ·DB········ 'Ks:..:i=s···························· i"i='ui-;ct"io'';' 'key' #8" (araY.,-···· .. ······························ 
35 04E5 52 52 DB 'R'. 'R' : ESC 0 R. ESC R ·············36···· .. ························ .. ··· .. ····· ..................................................................................................................................................... . 

............ . :':;.7:. Q,}~? .. , .. ~;;C ........................................................ .I?13 ......... KI?:-:~~ ............................ L .f.t!~.c:t.i. '?T! .. ~~:>:. ~? ........................................... .. 
38 04E8 58 C9 . DB' X '. (., r ' +80H ) : ESC 0 X. ESC 0 I 

............. :,:;.'~ ............................................................................................................................................................................................... . 
40 0009 KBFNTL EQU ($-KBFNT) 13 : Table length 



Z29ROM! MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 44 
· .... ~.~~ .. ?::-:?':? . k9Mr!-!TI'i~ .. Tf;~M ~ N~!... . f.mI'1Wfl~.e; .. V.e:R$.J; ON .. J.. Q;;I •. ~M ............................................................................................................................ . 

............. . J .................................................. !. i. .................... ~1.,..IJ\lAQ. :-: .. 1l11.~ J.o:f . .1. ~.rlf1 .. ~.o:f9r:f1.~!l' ............................................................................... . 
2 ; 

.............. ;3 .................................................. ! ....................... ~~q N~!=!~ .. <;!l.1 F.4 J.~ f:.~~ . . F.I)~!:~.c; t~.t:· .. 1J'I!?IJ'IP.r:->: .!l.<;! s:I.r:-f1.~ :;.~:; •• ll.!f ~.I'J~ •• :-.x:rQ$;: ............................... . 
4 ! and -YPOS- and places the result into -LINADH/L-. 
5 ! .. ·· .. ···· .. ··6· .. ····· .. · .. ·· .... · .... ············· .. ···· .. · .. ·i·· ........................................................................................................................................... . 

............... 7. ................................................ J ....................... f;1\I:r:~X .... !l..:;o!l.~ ...................................................................................................... . 
8' ; 

................ ? ................................................. .I ....................... !=;l5.I.T ...... !l.I?!l.fl' .................................................................................................... . 
10 ! 

............. ~~ .................................................. ! ....................... !-!~!;~ ...... A· . .. F:T.~~ ........................................................... ..................................... . 
12 

............. ;;:: ........................................ ; ...................................................................................................................................................... . 
14 04EA CO FO BLINAD: PUSH B ! Save register 

· ............ ~!? .. 9.4e:.G ...... ? ~ ......... ~! ............................................ MQ~ ....... th .. ~I,...QRQe:R .................... .!. .. Gf!.t .. Il?-.~ f1 .. 9.J; . .1; ~.I:d ~ .......................................... . 
16 04EE 25 12 ADD A. YPOS ! Add in offset 

............. ~ ? .. 9.4f.q ...... f~ ........................................................ mY ........ f'.1:~A 1. .~ ......................... .I ... F:J.'~F.~ .. ~['I.~9 .. !".Q i!lt~r:-.. ......... , .............................. . 
18 04F1 E6 MOV A, @PTR1 ! Fetch pointer 

............. ~? .9~f~ ..... .?R ......... F:9 .......... !'.:i9 ................................. !'I.QY ........ ~.'" ~1\I!-!~!:;I:lA~~ .................. ! ... ~f1.t; .• \11;' .• ff-!J;' .• lJlul Hp.l): ....................................... . 
20 04F5 A4 MUL AB ! Do it 

............ ~~ .. 9~F:? ...... :?~ .......... U ............................................. ~~O ..... .. .fh. )(F:"9.~ .......................... ! .. Ag~ . .:i.I). -'WOP.. P.tf.!;f'.t .......................................... . 
22 04F8 F5 14 MOV LINADL. A ! Save low order byte 

............. :?;3 .. 9.4fll. ..... i;:R ......... 1:9. ............................................ !'I.OY ........ ~h. lil .............................. ! ... Gf'.t .. 11 ~J!tl . .In:t~ ................................................. . 
24 04FC 34 50 ADDC A. #HIGH (CHARMEM) ! Add carry and offset 

............. :.??9.4f.e; ..... .I7'R ........ )~ ............................................ MOY ........ I,..Jt-IAOJ"J" .~ ....................... L .~?Xf1 . . tt).?" .. Qr.o:j~r:. kyj:.~ ........ .............................. . 
26 0500 DO FO POP B ! Restore 

· ........ " ... :.?? . 9.~9~ ...... ?;4 ................................................ " ....... Re:::r. ................................................................................................................. . 

.......................................................... - ...................................................................................................... ' ................................................ . 



.... 'i29ROMi' '':'iicROBENCH''S0Si'' CROSS' A'ssEi-iBLER" (V i'i":':2iEi .. '2ii':'FEs':'s3' 'i5: 3'oi'ot: . PAGE . 45····················································································· '"' .. 

. . .. . ~~~ .. ~.-:?? .G9!'lf!-!T!,;~ .. ~~R~.I.~AI,. .. ~ .I.~!'!I:I~~~ . Y.I;~.~ ~.q~ .. ~ ... 9.Q .. iI;~.iI; ......................................................................................................... , .................. . 

1 "CLA - calculate line address · .. ······· .. ··2·············· .... · .. · .. ····· .. ··· .. ·········· .. ·i·· ...... ·· .. ···· .. ··· .. ···· .. ···· .. ··· .. ···· .. ········ .. ······· ............................................................................... . 

.............. ~ .................................................. ? ...................... ~~l,.~~ .. ~!l.F;'!I.t!S .. P!"'.E! . . <;~.~':".~~n~J:.~!> .. M~ .. l=.l!-J!::!1.1.!1.tf.!i .. t!l.E! .. <;.".r:n~r:rJ;: ................................... . 
4 ; address of that coordinate to character memory. 
5 ; .............. f:; ................................................ . j .............................................................................................................................................. . 
7 ; ENTRY (A) = X-position .............. i:i .. ······ .. ···· .... · .. ·· .. · .... ····· .. · .. ········· i······················· .. ·· .. ····· 'iB)"';" ·y·::pc,"si·t i"on········ .. ·· ........ ··········· .. ··············· .. ··········· .... ·· .. ·· .. ······ .. ·· .. 
9 ; ............ ·ii:>·· .. ······ ....................................... i··· .. ·· .. ············· ·ExiT··' .. · iDP'r"Ri"';';' c·u;..·,,:e·';F ·.;.:cidr:.;;ss·· .. ··········· .. ·· .. ··············· .. ··· .. ·· .. · .. · ....................... --

11 ; ............ ·ifz'··············· ................................. i··· .. ················· ·usEs····· 'A~" s;' 'DPTR';' 'TEMP';' PTRi················· .. ···················· .. ··· .. ·········· .. ·· ............... . 
13 ·············iii·············· .... · .. ·· .. ··········· .. ······ .................................................................................................................................................... . 
15 0503 FD CLAI MOV TEMP, A ; Save -XPOS-............ 'i6' ·0504····· ·74 .. · .. · .. · 47 .. ··· .. ·················· .. ····· ...... ······ ·MOV .. ····· 'A~" tiLORDER·····················;·· Get" b'a;;e' '~f" t"ab·ie···· .. ·· .... ········ .. ··· .. ··· .. ······· .. · .. 

............. ~?. 9.~9.t? ... ; .?~ ......... F.9 ............................................ . I;I~J;J ..•.•... I;I .... !'! .............................. : .. A~~ . .i.~I. ::'XF:'P'$:-.. 9.~f.!if.t ..................................... .. 
18 0508 F8 MOV PTR1, A : Move into pointer 

............ J?. !=!:;;!=!? ..... !='.6 ......................................................... J:1.QY .••.•..• 1;1., •. ~I;':r:~~ ......................... : .. R~.t:. Xit-J.Y!\!. .f.r:'P.'l"' .. t!1.I?).~ ..................................... .. 
20 050A 75 FO 50 MOV B. *NUMCHARS : Set UP for multiply 

............. ~.~ .. q~.qJ.) ...... f!~ ........................................................ !'tl,!\... ........ f!'i~ ................................. : ... 1;19 .. i-.t ............................................................ . 
22 050E 20 ADD A. TEMP : Add in -XPOS- offset 

............. :?;3;. Q:;;O.F: ...... f.~ ......... ~? ............................................ 1;1.Qy ........ OP.I,., .. H ........................... : .. ~~x~ .. 1 P.III •. t;o)-:t~ ................................................. .. 
24 0511 E5 FO MOV A. B ; Get hish byte 

............. :?~ . . O.::?P ..... . ~.4 ......... ;:it;! ........................ : .................... !;IRQ!=; ...... 1':\> •.. ~~~.G!-I .. 5.C;!-If!~Me:M? ....... .. : .. M~ .(I\~(I\Qr-:"( .. Qf.f;~.~t: .. ~n~ .. ~l\r:'.r:Y ........................... .. 
26 0515 F5 83 MOV DPH. A : Save hish byte 

............ :::7 .. Q:::ilZ ...... :?7 ......................................................... t:l!;T .................................................................................................... · ................ . 



..... M~.;Z; 7~'i' .. t;:P'I':IP.tJJ.E;:R. J.r;~mNt;\J... F.JR~W~RI;: .. Y!;ijP.tP.~ .. t •. Q~ .. ~.~~ ••................................ , ....................•........•..•................••••.•.••••..•••........•••.•.....••.•.... 

....... ....... L ................................................ ?' ...................•.• t:'RI.,.F..:-:. r.if'f.f~.r:-!fl.l1 .. f.IitY.Iitr.!1~ .. l.~ !l.~ .. f;~~O? ......................... d ........................................ . 

2 ; 
3 ,*PRLF* moves the cursor UP one line in the video memory • ............. ·4··········· .. ···· .. ········ .. ···················· ., ....................... i'f' 'th'';;' ·~u·~s;;r.· 'was' ·a.'l·r.e·ad·,:· .~~ .. t'he" t'~';'" i'£ ~-e' '~f' 't;";e" ',j'£s;';i a:.,:: ................................... . 

.............. R ................................................. ~ ....................... t!l.~ .. (H.!;~.1.'ilX . .i.~ .. ~!=.~·9.l.1.E';sj .. sj.ql!l./l. .~!l.<Lt;to~. M!I! . .1jf!~. A!5 .. f.El ff.<L ................................... . 
6 ; with spaces. 
7 ; · .. ···· .. · .. ··8·· .. ················ .. ······················ .. ···i················································· ........................................................................................... .. 
9 ; ENTRY none ·············io·················································i· .. ·· .. ······································ ................................................................................................ . 

11 ; EXIT none · ......... ···i2········ ......................................... j ............................................... , ............................................................................................. . 
13 ; USES all ............ 'iii················ .' .............................................................................................................................................................................. . 

15 
............ 'il::' 05i'S····· ·E5········ Ti···················· ·PRLi=::'················ Moii······· A;' \(p·OS··························i· 'Get' 'Y:':p~'s i'ti'o;.;············· .... ··························· .. ·· 

17051A B5 17 2B CJNE A, TSCROLL, RL1 ; IF top of scroll region THEN ............ 'is' 051'0····· ·85········ Ta········ ·FO································ Hoi)'······ S;· 'BFi i(························· i···· 'c'fear: 'bot-t'om' i'i r;ti··· .. ···· .............................. . 
19 0520 15 FO DEC B ; of the scrolling region · ........... '20' . 0522' ..... i:2 ........ ·Oi:.i96 ........................................ TCAL.L ... 't'L.Ri.:i:'NE:· ................................................................................................ . 

21 0525 74 47 MOV A, #LORDER ; Get top of table 
............ '22' 0527····· ·25········ ·is······················· .. ··················· AOD······· A;' ·Bi='ii(····· .. ·················· i' 'Acid"i r;' o·ff·SE.:i:············ .. ·· .. ············ .. ···········,······ 

23 0529 14 DEC A ............ '24 ·0521'1····· ·FS························································ Hoii'·· .. ·· PTFii';' A·········· .. ············· .. ·························· .. ········ .. ,··········· .. ·········;········ 
25 0528 F9 MOV PTR2, A · ......... " '26: . 052(;' ..... i'9' ....................................................... DEC' ...... PTR2' .................... ' .................................. '" ........... '" ............................ . 

27 052D 86 05 MOV TEMPA, @PTR1 ; Save bottom to put on top ............ '28' 052F····· ·E5· .. ······ is············································ MOV······· A;' ·BFii(························································· .. ····· .. ··········· .. ·················· 
29 0531 95 17 SUB8 A, TSCROLL ............ '30 ·0533·· .. · T4· .. ········································· .. ·········· DEC······· A················· .. ···············;· 'cai c" 4*' Fiir;es" Fhi-:ou'sh' Too''; ..... " ....................... . 
31 0534 FC MOV WORK, A ............ '32 ·0·53·5····· 't'2········ AF············································ CLR······ ·EA·································;· 'Oi'sabi'e' ·fo·r.· ·fi'ic·ke·i········· .............................. . 
33 0537 E7 RLL: MOV A, @PTR2 ; REPEAT 

............ '34' ·0538····· ·F6······················································· ·KoV······ . (!!'pt'Rr; . A························i .. ·· ·e;'ict.·an·ge· ·.;..:aTues···· .. ····· .. ··········· .. ·············· .. ·· 
35 0539 18 DEC PTR1 

............ 36' ·053A····· ·f$>·· .. ···················································· ·DEC······· ·PTR2····························· .; ..... bump' ·d;;;wr;······· .. ··········· .. ··········· .. ·················· 
37 0538 DC FA DJNZ WORK, RLL ; UNTIL work = 0 ············3EI········· .. ····························· ...................................................................................................................................................... . 
39 053D A6 05 MOV @PTR1, TEMPA ; Put last value in 

............ '4(1 ·053F····· ·02·· .. ···· ·AF'······················· .. ··················· SET·S····· ·E:A··"·····························j· 'En'ab'le" fritei-rupt5' a9aiii" ................................ . 
41 0541 E5 12 MOV A, YPOS ; Keep same position ............ '4:2' ·054·;3····· ·FS········ ·ii···················· 'RLR:·················· HoV······ 'yMs;' ·A·································································· .............................. . 
43 0545 91 EA ACALL BLINAD ; Sui 1 d 1 ine address 

............ '44" (;54·1····· ·:2'2······························,························· RET·················,·························i· ·Re·fiJ·rn···························· .. ······························· 
45 0548 B4 00 01 RL1: C . ..INE A, #0, RL1A ; IF top of screen THEN ............ '46' ·054'!3····· ·22························································ RET···········································i···· ·re·tu·rn·························· .............................. . 
47 054C 14 RL1A: DEC A ; ELSE t,ump UP 

, ............. ·4(:(·0"54'0····· ·sCi········ ·F'4············································ SjMp····· ·RLR································;···· 'an',j' ·re·tu·r.n··················································· 



· .... Z29Ri::iM i' . M i CROBE'NC'H" 8'05'{ . cRoss' AssEMBLER' '('v l' i :"'2 l's ... 24:"FEs':"s3' . i 5: 30': '06 . PAGE' '4 i .................................................................................... '" .. . 
· .... ~~~ . f..-:?:'i! .. ~Qt1r:'-='T.t;:f: .. \~g('l} ~.~I,.. . .fJ ~.I'!~A~!,; . YI;!1$.I.Q", .. 1., ~~ .. i!"~.* ............................................................................................................................ . 

1 "PCRLF - perform carriase return and/or line feed ··············2·············· .. ···· .. ··············· .. ···········l············································· ................................................................................................ . 

.............. ~ .................................................. l ....................... ~.~~.~I,..F.~ .. ,=,!,:~.f.9f'.I[1!" .. ~ .. E'!-f'.r:~.'!-~.~ .. r:~.~~.r:I,'I •• ",no;! .. t!l."1'n. F./j'r.f9.r:-\TI.~ .................•........................ 
4 l a line feed if the auto line feed function is selected. 
5 l · .. ···········6·· .. ··········· .. ·· .. ····························i··············································· .............................................................................................. . 

.............. ? ................................................ ? ....................... I,::NTRY ..... I,'I!=!I,'I~ ..................................................................................................... .. 
8 l 

.............. ~ ................................................. l ....................... 1;)IJ.1: ...... 1,'I.O'I,'Il=', .................................................................................................... .. 
10 l 

............. U ................................................. ; ....................... l.-'.~~.~ ...... ~.'. Jh. PP.Tf:.' .. .Tf:.l'!f.' .. f:T.~~ .......................................................................... . 
12 
13 ............. i'4' 054F······ iii········· 5(;········ .. ··········· PCRLF:·············· ·ACALL···· ·PCR······························· 'l" P~;':f;;':';';' ~·";'~·':·i·a~·~· ·~·;i;tU·r.;,"·································· 

15 0551 20 2D OD JB AUTOLF, PLF l IF auto LF THEN dr.. *PLF* ............ 'i(;' 055·4····· .2'z' ........................................................ RE:'r:···········································;· ELSE' ·,:·e:tu~;,;···················································· 
............. ~ 7. ............... , ................ " ................................................ " ..•.......................................... , ......... " .... " ............. '" '" ......................... . 

18 
, ............ ~~ .............................................................................................................................................................................................. . 

20 
............. ~t. ................................................ .l.;' .................... P.l,.F.CR.:-.. p.~r·.f.~'.r:(Tl,. UO.El .. i':f!;S((1 ..... n(11.9r .. ~.~r.r:.i.~~.~ . . r:i?tu.r:n ............................................... . 

22 ; 
...... , ...... :;!::! .................................................. l ....................... M?W:C:RjI-.. p.e:r.i':9J:1)'JJ'\.;3, .l=."l-r.r: .i."l-l".~ .. r:f!.1;!J,I':r .. p,I':i.Qr .. t.q. F.ef:fm·mt n!\'o .'!I. •....••••.••••••••••••••••.••••••••. 

24 line feed if the auto carriage return function is selected . 
............. ~~ ............... .................................. ; ............................................................................................................................................. . 

26 l 

............ :Z7. ......... '" ............ , ........................ l ............. '" ...... .r~NTRY ..... I).ql)!,: .......................................................................•..•... , ...•.•.....••....... '. 
28 l 

............. :;!~ ............... _ ....•............................ ; ....................... r;:.l<l! ...... 1)9.tlf! ..................................................................................................... . 
30 l 

.... , ....... ~.1. .................................................. l ....................... ~.I.$to.$ ..... J::'., .. ):!, . . OP.TR, .. T!;~P., .. .F?T.lH ........................... , .............................................. . 
32 

............. ~:3. .............................................................................................................................................................................. , .. , ............. . 
34 0555 30 2C 09 PLFCR' JNB AUTOCR, PLF l IF no auto CR THEN do *PLF* 

· ... , ........ ~::i . Q:5::iS ...... 13.1 .......... !;jl;: ............................................. (I.C(I)...I.-..... P.(';R ........... ' ................... l .. J;l,.:=;r;: .. (1.0 .. !=.~r.r: ,i..<ll".~ .. r:f!.t I).r: n .................................. . 
36 055A 80 05 SJMP PLF I ine feed and retur·n 



..... i"29ROMi' 'i1"iCROBENCH"Sosi" cRciss' 'AssEMBLER" (vi ')'':'2i8' "24':'f:"'Ei;j':'i:i3' 'i5':30= 06' 'PAGE' 48··············· .... '" ................................................................... . 
.. . .. i!'!1:~ .. 4 ~4? . ~.Qt1f.'I,J.1:~R .. TJ:;~Ml N"l.. . F.t Rr1WARI; .. 1.!E'RS.:t ON . .:I.. Q=3. :~jI:~ • ............................................................................................................................. 

............. .1. ................................................. ~ .' ...................... ~!=:~ .. -: .. F;'!?r:f.()r.l1) .. <;'ilr:r.~ 'il.~~ .. r~t~rf! ........................................................................... . 
2 ; 

.............. ;:: .................................................. i ...................... :~f'.G~.~ .. 11)9:,!~.!! .. t:\'J~ .. c;':Ir.!¥~r .. t!'-' .. ~.I)!?. ~.~l'.~ fI.I'!~.l)l' .. 9.~ .. t:t'.t'l .. c;':Ir.r~I')~ .. ),~ r.~~ .............................. . 
4 ! 
5; . ............. ·6··············· .......................................................... ENTRy···· nor;,.;······································································································ 
7 ; .............. 8 .... ··· .. ······· ................................. ; ...................... ·e:id'i'····· ·n;;ne: .. ······················································· .. ···· .. ·· .. ········ .. ·· .. ···· .. ········ .. ·· 
9 ; ............ 1·0······ .. ······· ...... · ...... · .. · .... · .. · .... · .. ···i· ..................... jjsES···· ",~"" ...................................................................................................... . 

............. 1J ............................................................................... , ................................................................................................................ . 
12 
13 055C 75 11 00 PCR: MOV XPOS, #0 ; Retur-n to beginning of 1 ine 

............ ·i.q. .. 055F····· '81'''' ..... ·E:A· .. · .. ·· .... · .. ·· .... ·· .. ··············· .. · ·A.JMp·· .. ·· SCiNAD····················· .. · .. T 'Sui f.r·j 'i'ne' iidd'r;;;sii . a.''; if . ret',ji-:n··· ...... ······· .. ········ 

......................... ;. .... , .............................................................................................................................. ~ .................... ~ ............................ . 

• • • • • • • • • • • • • • • • • • • • • • • - ................................... ~ •••••••••••••• 0 •••••• 0 ••••••••••• 0 ••• 0 •• 0 • 0 • 0 • 0 • 0 0 • 0 0 0 0 0 •• 0 0 0 • 0 0 0 • 0 0 • 0 0 0 • 0 0 0"0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • 0 ••• 0 •• 0 0 • 0 ••• 0 •• 0 • " 0 • 0 • 0 • 0 • 0 • 0 0 • 0 • 0 0 0 0 •• 0"' r 0 • 0 0 0 0 • 0 ~ • 0 • 



· .... :Z29ROM;' . Mit"ROBe:'l\icFf . 8O~ii . CROSS' ASSEMSl"ER . (\i i"i ':"2 i 8' .. 24':"FEB':"l:i3" . i 5 i 30 i: '06' . PAO'E' '45} ........................................................................................ . 

..... ~:t!~ .. ?:-:?~. ~~~~~T~~ .. :r.~~.i"!~."!~!-:. f)R~~~R~. y~~~~~~.) ~.9;3.. !l".~!l" ............................................................................................................................. . 
1 , , PLF - perform line feed ··············2······································· ........... ; ............................................................................................................................................. . 

3 ; ·.PLF* moves the cursor down one line in the display memory • .............. 4·············· .......................................................... 'birsor:' neve;':' moves" o',jt"' o'f' 'the' 'to;;' fixed' r:esii o'n~'" 'Th'€,' ·dl."sp·lav······························ 
5 ; is scrolled UP one line if cursor is Just above the bottom 

............. "i:, ............... ···································;·······················f ixe'd' reg iO"n':" 'The' 'cllr!;;o;':' never' 'ri-,"oves" intO"' thE;' 251:"ti"i i·ne·:··································· 
7 ; .............. E! ................•.....•..•........•............. ';" ...............................................•....................•..................................................•.................... 

9 ; ENTRY none ·············10······· ........................................... ; ................................................................................................................................. , ........... . 

11 ; EXIT nor,€, · ........... 'f:;:'" ............................................... i···· ....................................................... '" '" ............................................................................ . 

13 USES all ·············i4······································· ............................................................................................................................................................ . 

15 
............ 'i6' 0561'····· E$········· i":i ........... " ....... ·pLF·:················· .. Moli······· 'A;' ''' .. pbs························· i" 'Get" . "f":p'O!,i t"io·ri············· .. ····,·············,·············· 

17 0563 B4 18 01 C0NE A, #MAXLINE, PLF1 ; IF on 25th line THEN .. , ...... , .. 'is' ·0566····· ·22·············,··················· , ...................... ·RE:"t"··········································;····· r-eFtii-:ri······,····································,·····,,··,··· 
19 0567 04 PLF1: INC A ; ELSE bump value 

............ ':2Ci' 0568····· ·85·'···'··· ·is········· 02"········,···················· ·L..iNE····· 'p,~' . EiF'I"X;' ·PLF."2· .. ·'··········, ';" I'F"bot1:"om' s'ci-:oi"i' 'resior,' ·THEN···,··,··,·········,,··, ". 
21 056B 80 04 S0MP PLF3 1 scroll as usual 

.... , ....... '22' ·056i:i····· ·M"·"···· '1'8···· .. ·· ·2"4········ ·pLF2:················ ·CJNE .. ' .. ' 'A;' '#'MtjXCiNE;' ·PLFRET·······;-' rF' 'no't' '24H,' Ti .... ;;· THEN' ·burT,p·'·········· .. ····,····,,····· 
2:3 0570 22 RET ; ELSE return 

............ 24' ·057·1··"· ·85 .. ······, r1········ ·FO·,······ ·PLF3:···'··,······,·· ·1'10\;······· B;' ·TSCROi.:C····················;· 'se1:"' u'p' tc'- ·cYea,::················ <., ••••••••••••••••••• , ••••••• 

25 0574 12 OB96 LCALL CLRLINE ; Top line of scroll region 
........... '2t: ·0·57·1·'··· f4"······,· 47······,·····,······························· ·MiN······ 'A;' ·tILb"RtIER······ .. ···········,·;· 'Ca i·ci.li a:te" p·oi"rit-er·s· needed·····'····· .. ··················· 

27 0579 25 17 ADD A, TSCROLL ; For adjusting -LORDER-............ 28' . (l57B ..... 'FS' , , ........................................... , ......... "MO\i' ...... pt"R i'; . A ....... , .............................................. , , ..... " ................................ ' . 

29 057C F9 MOV PTR2, A ..... , ...... 3fY ·657[i····· 'O~i""""""""""""""""""""""""""'" ·iNC······· ·PTFi2"··············································,···············································,······ 
31 057E 86 05 MOV TEMPA, @PTR1 ; Save top value for' later 

............ 3:2" ·0·580····· ·ES········· Ye············································ ·Moli······· "A;' ·i3FTx·····,················································································"········· 
330582 95 17 SUBB A, TSCROLL ; Calc n'Jmber' of times 

............ ·3i.i ·0·5£:'4····· T4'····'··,····,·········································· ·DEC······· ·il·································· ';' 'YO' '90" t"hr-·o;.ist.· Too',;·········,·····················,·········· 
35 0585 FC MOV WORK, A 

, ........... '36' 0586······ c2"········ ·AF················,··························· ·eLR··'···· ·EA································ ';" sfops' an:';' b"i l"r'k"iri9··································,··,···· 
37 · ........... '38 . 0'58's ... , .. E'i ...... , .. , ...................... PLi=Lt:;:" ............... MOV' ...... 'p, ~ .. @PTRi ....................... ';' . REPEAT' ... ' .............................. ' ..... , ................. . 
39 0589 F6 MOV @PTR1, A ; switch entries ............ 40' ·(J58A····· ·os·,,····················································· ·iNC······· ·P'l'l"<l··············································,··················· .. ·································· 
41 058B 09 INC PTR2 ; blJmp pointers .. , ..... , ... 42' ·05SC····· ·oc···,,···· FA········ .. ························,········· ·oJ"'i"····· Wb"l"<f(;' PLFLp···················;· 'UNTiL . i,ior-',; ';';' 0···················,···················,······ .. 
43 

....... , ... ' '44 ·058E····· ·Ab········ ·ci5············································ ·Moli·······@F·iF'h;··tEMPp,··················;· ·F.iia·ce· ·i·a~.'t· va"fue·············,················,········,····· 
45 0590 D2 AF SETB EA ; Enable interrupts 

............ 46' ·0592····· "Es······,·· i"2···········,································ ·Moli······· 'A;' ·ypbs························· i' '!<:'eE:P' ·sa.me·· p·os·fho;.;·········································· 
47 0594 F5 12 PLFRET: MOV YPOS, A ; Updata -YPOS-

............ '48' . (J596 .... "8i" ....... EA·,······ .. ··············· .. ················· ·A~iMP····· ·si.."ir"Ai:i··························;· ·ti,ji."j cf Ti ne' a:ifdress' and' ;,:et·,ji-:r'························ .. 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (Vl)-218 24-FEB-83 15:30:06 PAGE 50 
..... i!"~f .. ? :-::?? . ~q!'1.~\..rr~.f1 .. TERM rNAL . F.I R~WI!IRe: .. Yf;;ijS- I cm .. 1 •. QJ. . jf-.~jf-• •••.•••••••••••.•••••••••••••••••••••••••••••••••..••••..•••••.•••••.•••••••••••••••••.••••••••••••••••••••••••••••••••••.••• 

............... ~ .................................................. ;.1 ..................... 9.1.,r:'l:r:~~$ .. 7 .. o;:.1.~~'=' .. '!-.1.1 ..• til-.Ill" ................................................................................... . 
2 ., 

... ,. '" ...... :3 .......... , ...................................... ; ....................... i!"!=;I,.RT~.I;ll>.l!" .. <; J.t":'il.r:~ ..... .1. !.. t?t< .. !?1i(t:U fl.!l':>., ......................... '" .........•..•..•..•..••..•............... 
4 , 

.............. ? ................................................. ; ...................................................... , ........................................................................................ . 
6 ENTRY none 
7 ; .............. 8··············· ................................. ; ...................... ·e:·xi'i····· 'n~'ne"""""""""""""""""""""""""""""""""""""""""""""""""'" 
9 ; ............ ·10················ ................................. ; ...................... usEs······ A;' 'PTRi';' ·INDid······················································································· 

............. 1.~ ................................................................................................................................................................................................. . 
12 
13 0598 78 29 CLRTABS: MOV PTR1, #TABTAB ; Init pointer to tab table ............ 'i4' ·C>S9A····· 'E4'" .................................................... ·d:Ii:······· A·································· i' Tn it' vaYue' tc'- 'pi'a~'e"i i-," tab·l·.;,···························· 
15059B 7A OA MOV III/OX1, #10 ; Ten bytes in the tab table· ............ ·it;··············· .......................................................................... '" ................................................................................................... . 

17 0590 F6 CLRTB= MOV @PTR1, A ; REPEAT zero byte ............ 'is' ·059E····· ·OS························································ ·iNc······· PTRi······························ i···· 'blimp' PO i'nt"e~"""""""""""""""""""""""'" 
19 059F OA FC O,JNZ III/OXl, CLRTB ; UNTIL inde:>< = 0 ............ '20" . o'sA'i ...... 22' ....................................................... 'RET' ................................................................................................................. . 

................................ ................................................................................................................................................................................ . 



..... 'ii9ROM';" i-iiCROBi::'NCH 'S05i' 'cFicis's' AssEMBLER' ·{·j"i):':2"fS·· . 24:.:FES:...·S3· . 15:30':"06' pAGe:' ·5"1························································································· 

· ..... ~~.~ .. ~ -:-~? . t;:q~P.Y!~R . T~~!'! ~ Nt;\!-: . f. ~ Rt:1!-l.~R~ .. ~I?~?~ ~.iI! .. 1. : ~? . ~~~ ............................ ' ................................................................................................ . 
1 "SETTAB - change tab setting ···············2··············· .................................. ; ............................................................................................................................................ . 
3 ; *SETTAB* sets or clears a tab position depending on the ···············4··············· .................................. ; ....................... v,a. i"U(lS' 'p,ilss'ed' To' ·iT;························································································· 
5 ; · ..... , ....... "6 ............................................... ";' ............................................................................................................................................ . 

7 ; ENTRY IA) = tab position from 0 •• 79 .............. 8··············· .................................. ; .................................. :'FO'·;';';' iia"fue' to' '':'i"ac'e' 'in'to" Fab' . p'os'{ h·.'n················································· 
9 ; ............. 10··············· ··································i······················ EXI'T······ rlon·,;;····································································································· 

11 ; ............. iz··············· .................................. ; ...................... USES······ i:i;' 'B;' 'PTR'i;' 'wtiRK;' ·iNliiU········································································· 

.............. 1.~ ............. ' ................................................................................................................................................................................. . 
14 
15 05A2 F5 FO SETTAB: MOV B, A ; Save position to set/clear 

............. i6' 05A4······ 54· .. ····· ·F8············································ ANi..:······· i:i;' '#i.'i i·iioboff················;'· 'Make" rt"a,' mu'H'lP'fe' ·of·S·································· 
17 05A6 FC MOV WORK, A ; Save as a start for counting ............. i:a' 05A7'····· 03························································ RR········· A··································;· 'lil'vi'de" i:;v' ·8···················································· 
19 05A8 03 RR A · ............ 20' '05A9 ..... '03' ....................................................... RR' ........ A ........................................................................................................ . 
21 05AA 24 29 . ADD A, #TABTAB ; Add offset to tab table ............. 22' ·05AC····· ·FS·· .. ························ .. ·························· ·Moli······· PTRi'," A························· i" rri i'1:' ·po·£,:.·te;.:······································ .. ·········· 
23 05AD E6 MOV A, @PTRl ; Get tab byte ............. 24' ·os·Ai::······ 7A·· .. ···· ·0:9························ .. ·················· MOV······· i:'NDXi:;' ·1t8·······················;· 'LO'OP' t·,;i--·.;;J·gh·· .;;1 i' ·S· 'b'i ts··············· .. ················· 
25 05BO C5 FO STB1: XCH A, B ; Get cc·unt and save byte ............. 26' '0~iB2""" 85 .... · .. · ·04········ ·04································ C..JNE······ {:i;' 'WORK'A;" STB2···············j··1 i=' p'os'{ Fie:";"{ f' 'found······································· 

............ ::P. Q?!'!? ..... A~ ......... J;I!=! ••.•••..••.....•..•..•..•.......•.••....•... !,!9~ ....... ~.' .. fl? ........................... . ; .. . q~.~ .. '.'?l. !l.t'! .. ~~.~~.r:~.~ .......................................... . 
28 05B7 92 F7 MOV B.7, C ; Place into tab byte 
29 05B9 C5 FO STB2: XCH A, B ; Change back ............. 3'0' ·ossEi····· 23········ .. ···· .. ··· .. ··································· RL.:········ A···································i· Ro·t.a:te· To' next' 'tat,' '':';'$ t't ron····························· 

" ........... ;3.\ .. Q~.J;lC ...... .QG . ......•...................•............................ .I.~~ ....... ~q~.", .............................. ; ... !;I!-I.n:.!" .. ~.~!-In~ ..................................................... . 
32 05BD DA F1 D,JNZ INDX1, STB1 ; Unti 1 all 8 bits done 

............. 3.~ .. Q~af ...... F.9 ........................................................ my ........ ~P.T!H.' .. F! ........................ ; .. . ~~.~!.'3:r,:.~ . . t:to~. :t.~~ .. ~ ....... :t.t'! ...................................... . 
34 05CO 22 RET 



Z29ROM; M I CROBENCH 8051 CROSS ASSEMBLER (V 1> --218 24-FEB-83 15: :::0: 06 PAGE 52 
..... :lt~.*:. k:";;'i' . . CQt:1P.VJ:I;:R. J:I;:R~):Nfl.l.,. .. F:J.I1I.'1Hflgt;:: .. yr:;~;=;m~ . . 1. •. Q~. !l:f!"!1: •••..•.••.••.••..•...•..•..••.••..•.•..•..•.••.••.•...••....•.....•.•.•..•..•.•..••.•••••.••••....•.....••..•..•.....•....... 

............ .. ~ .................................................. '.1 .................... .T.~f! .. 7" •. t'.'!~·A?,!~,.t.i;l.1 .. ~.i;l~~. f".q~.1; ~.I")~ ..•...•..•....• , .....•........•....••••.••••.••......•• , .••.... " ............ . 
2 ; 

.............. ;3. ........................•........................ ; .•.........•.•..•.•.••. !\T0.~!'" .. l".ilr~ .. c;~.r:r.ilr'.~. P',?5;~~.~.c!~' .. ~fl.q .. 1; tl.ilP .. 9.C!?!'i .. ~ .. !'i?:'H:.C;t, .. f.'!r .. t.lw ................................. . 
4 ; next tab stoP. If none is found then the default is the last 

............... ~'L ................................................ 1. ...................... <::9.1 \.1.11)("1 •• !".'!?~ tA 9f! ..... , ..................................................................... , ...... , ., .. , .......... . 
6 ; 
7 ; · ............. ioi ................................................ ';' ....................... ENi':RY' .... ;"'0;" e . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ............................. . 
9 ; 

.............. i'6 .. ·············· .. ·················· .. ······ .. ····· i··················· .. ·· 'E:l(f i'····· ·nQ·ne·································································· .. · .. ····· .. ···· .. ·············· .. ··· .. 
11 ; 

................. ·i2··· .. ····· .. ·· .. ······ .. ·········· .. · ........ ····· .. ·······;····················· . USES' ..... i:i;' '13'," ptRi~' 'WC'!j:;:'K;' 'fEr-ip;" iNtlxi 12····························· .. ······························· 
13 .......... ···iii············ .................................................................................................................................................................................... . 
15 05Cl E5 11 TAB: MOV A, XPOS ; Get current position 

............ 'i6' 051::3····· ·F·D························································ MoV······· TEMF';' A·························;· 'save' pos it i 0''';' 'fo" t'.ib·· r,.:.:,IT, .. ······························ 
17 05C4 54 F8 ANL A, #11111000B ; Make a multiple of 8 

............. is' ost6······ Fe························································ ·Mo\i······· WORK'," A·························;· 'save' as' 'a' 's'tarT ·for.· ·co·'.io·t .............................. . 
19 05C7 03 RR .A ; Divide by 8 · ........... ';20 . 051::::,3' ..... (>3' ....................................................... RR' ........ ~,' .................................................. , ....................................................... . 

21 05C9 03 RR A 
............ '22' 051::A····· ·F5········ ·1"0············································ MoV······ 'Ii;' A·····························i· 'Save' t·empor-ar.:,:· b\d:'e' '0 f'fs'e'i ............................. . 

23 05CC 24 29 ADD A. #TABTAB ; Add offset to tab table 
............ ':2'4' OSCE····· ·F8··································· .. ··················· ·MO·V······· 'PTRi';' A·························;·· i'ri l'ti'a i'i z'e' 'po'{ r,te·,.:········· .. ······························· i 

25 05CF 74 OA MOV ~\, #10 
............ '26' (i5tii······ 9'5········ ·t·O······ .. ···································· ·S(iSFf····· A;' .1'3' ......•..................... T 'Ca j'c' #' t iiries' neede'd"1 0" Yo .. oF.························· .. 

27 05D3 FA MOV INDX1, A ; Place into index 
............ '28' ·65i:iif····· c:2'········ D5······ .. ···································· ·CLR······· j:.'o·································;· '1"'6"';' 'hu'riFi n9' 'for' c,jrr.ent· · .. po'l:t'·························· 

29 ............ '3ti' 051:i,b·· .. · .i::.,b ................................ ·tBt:.i.'i················ 'NOV······· A;' ·@PTFii························r·REPEAT·set·tab·byFe··· .. ···· .............................. . 
31 05D7 30 D5 02 JNB FO, TB6 ; IF not looking for position 

........ , ... '32' ci5tlA······ 6·0········· i/············································ '~lz"""'" 'r'BY·······························j'······ 'qui c'k' 'i:i-;ec'[{' 'f,;' e'>~rt'" .............................. . 
33 05DC 7B 08 TB6: MOV INDX2, #8 ; look thr'ou9h the 8 bits 

............ '3~"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""";" ..... ·Rl:.'pI:.'Ar······················ .. ······························ 
35 05DE 20 D5 09 TBL2: ,..IB FO, TB3 ; IF lookin9 for current 

............ ~b' ·Ooi::'f····· ·CO· .. ···················································· ·KCf.(······ 'A';' 'TcMp························· r············ ge'f' ·o':'·{9·{r.al· ·P051'1:'£0·0······················· .. · 
37 05E2 B5 04 02 CJNE A, WORKA, TB4 ; IF equal to original ........... "3i:i' ci5E'5" ... ·0:1···· .... '00' ........................................... ~:E:IB"" .. F'(Y ............................... ';"" ............ "f. rag" n:' ..... , ................................... . 
:39 05E7 CD TB4: XCH A, TEMP ; get current position 

............ '40 ·05E·S····· ·sO'· .. ···· 'O~""""""""""""'''''''''''''''''''' S.JMF'···· ·182"····························· T········· 'ELsE" i'c,oH'r;s" j:'o':" ·tali······························ 
41 05EA 20 E7 OF TB3: JB ACC.7, TBR ; IF tab set THEN exit 

....... , .... '42' OSt::'D···· ··Z·3············· .. ·················· ·t82:·················· ~C"""" (:i ....................•..•...•.•.... j .......... ·r.c:tafe·· t'o' ·ne·xt'·· .. ··· .............................. . 
43 05EE OC INC WORK ; bump count 

............ '4:4' 05EOF' ..•.. tiB·· .. · ... 'Ell" ................. '" ...................... jj.jNz· ..... 'rlilti:k:;!; . ·tEiL.2·· ........ '" '" ... i'" .... 'ONt'I'C ·6'ft· 'co'urif:' '",' ·0··· .. · ............................ . 

45 · ........... '4~' /;is!''1······ B(Y ....... ·tI4· ................. , ......................... s.jMp····· . 1£10" ....................... , ..... i····· IF' need"f o· bump' 't)y' e'f s'tit··· ......................... " 
47 05F3 74 08 TBll MOV A, #8 

............. '4S' 051='5····· ·Z·C··················· .. ·· .. ··········· .. ·················· AM······· (:i;' ·wtiRK·························j······· 'bum;,;' ce,i.j";t'· by' 'e1'9h'f' ................................ . 
49 05F6 FC MOV WORK, A 

............ "SO' ti51='7· .. ··· OS·· .. ···························· ·tI3'5:·················· ·iNC······· PTRi····························· T'" 'bum;,;' po'{nt'er:' t'o' 'ne'xt" b·y't'e··············· ............. . 
51 05F8 DA DC DJNZ INDX1, TBLl ; UNTIL table is done ·············S:;1······································· ........................................................................................................................................................ . 

53 05FA 7C 4F MOV WORK, #MAXCHAR ; Default value if not found ··············S.,:······································ ......................................................................................................................................................... . 
55 05FC 8e 11 TBR= MOV XPOS. WORK ; Set next tab position 

.......... '''56 ·05FE····· ·sii·· .. ···· ·E:A·········································· .. ACALL···· BL'r'NAD···························;· ·Bul. 'I'd' 'new' ·aci.jj-.·es·s··········· .. ······························· 

, ... , ........ ~?. ?~9.C! .... .. ?1 .......... ~'? ............................................ :-!r:t!": ....... ?P!" ................................ ~ .. ?~~ f':. ~r:'):. f':r:-?~~.O::~.~~ .. f.~~.I. ~.S; .............................. . 



· .... 'i 2'9ROi-ii . M i cRoBENcH . 805 i .. CROSS' 'ASSE'MEiLER .. i iii i :"::2"i 8' .. 24:':FES:':S3 . l's i "3(1 i 06' PAGE' '53 ........................................... -............................................ . 
..... ~~~. 7.-:"¥..'? .t;:9.I'Jf'.l!T.I;f< .. :n::R~.:W.~I,.. .. f.I.~M~A~!;. ~~R$J.QN. ~'" 9.q . . ~"!I".~ ............................................................................................................................ . 

1 •• BTAB - horizontal back tab routine .............. 2" ................................................. j .............................................................................................................................................. . 

...•.......... . ~ ...............••.•••..................•...•..... 1 ....................... :":~!I:l!'!~ .. ~~.1;~ .. ~.'-!!'.r:~nt. .,=,.C!~.i.t.i.~f!. ~r:o~ .. ~.t"!~n .. <!!!.f!~ .. ~ .. ~.~~.r:O;:.t"!. f.~f .. :t.t;.~ ............................... . 
4 I previous tab stoP. If none is found then the default is the 
5 I first column position. ··············6·················································i··········································· .................................................................................................. . 

7 I .............. ·13··············· .................................. j ...................... ENTRy···· nor;.;;···································································································· 
9 I ............. io··············· ................................. i······················ ·E·xiT····· ·non;,:····································································································· 

11 I ............ ·i'i··············· .................................. ; ...................... ·Usts····· 'A';' Ei;' 'pTRi:;' 'WORK;' 'ttl'iP';' "t"'DX"ii'i····························································· 
13 ·············iii··················· ............................................................................................................................................................................ . 

15 0602 E5 11 BTAB: MOV A. XPOS ; Position to compare with 
............. "16' ·06·04······ ·66········ .g-j ............................................ :..ii········ ·BrR································;· "iF" f"ir-st' 'co'i i.imr.· 'Tlitlli' ·ex"1t:······························· 

17 0606 14 DEC A ; Decrement for compare 
............ 'is' 0607"···· ·'j':5·········i i" ........ 00································ ·Moil······ 'XPOS;' ·#0······················· ';" Start' roo'" i"n~i' f:"r:om'"fi rst' ·po·s··························· 

19 
............ '2"0' ·06·0;;.······ 85·········i i" ........ ·FO········ BTL;·················· i-ioii······ 's;' ·xpos··························i· 'RE'PE'AT"' save' ·p;..ev·ious· 'pos i't i·or;························· 

21 0600 CO EO PUSH ACC ; save compare value ............ '22' 060F····· ·co········ ·FC!··········································· ·pUsH····· ·5·································· .; ..... save' 'previ o'us" p';s'i Fi i.,ri································· 
23 0611 B1 Cl ACALL TAB ; tab to next stop 

............ '24' obiT···· 'iio ........ FO············································ ·pop······· ·B············,····················· .; ..... r:es'to'r-f;' P·':·f;vi·ou·s· posi t:i. on····························· 
25 0615 DO EO POP ACC ; restore compare value 

............ '26' i::ibi"7"···· ·B5·········i i········· 00································ TJ"iE····· 'p,';' xpos';' BTU························································································ 

............ . -;p .. ~9 ~.I:l ...... ?o ......... ):.';1; •.••••..•....•....••. !=l:T(") ~ ............•.... .,.,NC;: ........ ~!I,. ................................ ; .. ~":In!-.. !l.f!~.1; .. <:' .. O;:.'-!!'r:~.~t. .'='?;~ ............................... . 
28 
29 061C 85 FO 11 MOV XPOS. B ; Get previous position ............ '30' 0·6i·F····· ·8·1········· ·EA .. ··················· STR:················· ·.JMp······· ·BLiNAD·························· ';" C.a."1·':· 'new' ·add;..·es·s· ',an',j' ·re·tu·r.;····························· 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 54 
..... "\t~"\t .. ?::-::?~. [::Qt1J7\J.T!OJLTE~MIN~L. F.IR~WARe: .. VE:;8S.rON .. 1..03 .. ~:1t~ ............................................................................................................................. . 

............. .1, .................•...........•.......•........... j.L .................... f:l.1:$ .. -:-.. t'Qr.i.?~!Q:t.~.1 .. :t:.~tl .. :;.'~:t: ................................................................................... . 
2 ; 

...... '" ..... ~ ............ , ................... '.' ............... ;. ..................... :"\tHT~"\t .. ~I".t:; .. :t:.'ltl .. ?-:t; .. C;IJ.r:r-.e:('.t:. P.9's.:i :t.:iP.Q, ..................... '" .................. , ., .................. ' ... . 
4 

.............. ~ .................................................. ; .............................................................................................................................................. . 
6 ENTRY none 
7 ; 

.............. 8· .. • .. • .... •• ................................... ; ...................... ·E·xiT·· .. ";"~'n""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

, ... ; ......... ':! .................................................. ; ............................................................................................................................................. -. 
10 USES all 

............. ~~ ................................................................................................................................................................................................ . 
12 
13 0621 D2 D5 HTS: SETB FO ; Set tab ............ 'i4' ·0623····· ·E5 .. · .... ·· i·i·· ...... ······ .. · .. · ·HTS·ii···· .. · .. ···· .. · ·Mo .... i··· .. ·· A;' ·xpos········· .. ·············· i" (ieF' ;,;';'s'i t'i.;r;······· .. ········· .. ····· .......... · .. ···· .. ··· .. ·· 

............. ~R. ~~?~ ...... ~.~ ......... ~.~ ............................................ .Ih..!.t1f' ...... ~~nAJ;l ........................... !. .~.~~.c:':'.~~ .. ~.I'!~ .. ~~.t!J.~f' .......................................... . 
16 

............. 1.7 ............................................................................................................................................................................................... . 
18 

............ )? ............................................................................................................................................................................................... . 
20 ;; HTC - Horizontal tab clear 
21 ; ............ 22················ .... ············· .... ············· i······················ '*HTC'*' 'ci e,i:r:s' 'tab",i t" cui-:':'e'r,t" p05'i t'i "·n:···································,······,·,················· .. · 
~3 • 

············~4········································ .......... ~ ................................... ........................................................................................................... . 
25 ; ENTRY none ···········26··············· .. ·· .. · .... · .. · .... · .. ····· .. · .. ···j ............................................................................................................................................. . 

............ ~? .................................................. ~ ....................... E;~.I.T. ..... n9n~ ..................................................................................................... . 
28 ; 
29 ; USES all ···· .. · .. ···30················ .................................................................................................................................................. , ............................ . 

31 ............ 3:2' ·6627····· '(::2· .. ·· .. · . tie!;' ................... ·HTc·:·················· ·d .. 'R'······ FI)'································ i' '(lear: . hit.· ...................................................... . 
33 0629 80 F8 . SJMP HTS1 ; Execute and return ············34··············· .. ························ ....................................................................................................................................................... . 

35 ·············36······································· ................................................................................................................................................ , ....... . 

............. ~? ............................................................................................................................................................................................... . 
38 ;; ATBC - ANSI tabulation clear 
39 ; ............ 46 .. ············· ................................... i .... ·· .. ······· .. ···· "*A'TEic*" pe,::f,,'rm's' tt,e' spec i'fl'-eel' Fat.·· c·or,·tr:.; i's:···················· .................................. .. 
41 ; ............ if:;?················ ....................... - ..... , .. ';., ........... - ..... -.- .. - - ...................... - ....... , ... , ............................. , ...... _ ........................................... . 

43 ; ENTRY n()ne ············44··············· .. ·· .. · .. ··················· ....... ; ............................................................................................................................... , .............. . 
45 ; EXIT none ,···········46··········· .. ··· ................................. j ............................................................................................................................................. . 

47 ; USES all .. ··········48·· .. ······· .. · .. ·· .. ·· .. · .. · .. · .. · ...... · .. · .. · .... ·· .. ·· ....................................................................................................................................... . 

49 ............ ·::ki .. 062B····· ·ii·· .. ·· .. ·09D'i' .. · .... · .. · .. ··· ·ATBC:'··· .. · .. ··· .. · .. LCALL· .. · GI\'p······························· i' 'Get' ·par-arne·fer-························ .. ··········· .. ······,· .... 
51 062E 60 F7 JZ HTC ; IF 0 THEN hor tab clea~ ............ 52 "0630 .... "84' ...... "63 ........ '02 ................................ cjNE' ..... Pi; "#3'," 'A t2 ..................... j "ELSE' 1'F' '3 . ·ii-iE;'i· ............................................. .. 
53.0633 A1 98 AJMP CLRTABS ; clea~ all tabs ............ 54' '0635'" ... ·22································ ·AT2:·················· RE·i························ .. ················· i' 'ELSE' return·················································· .. · 



· .... i 29ROM';' . M i CROBENCH' . iki5'i . CROSS' ASSEMBLER' '(v l' i :"21'8' .. :2'4:"FE'8':'s3' . i '5 i 3C)':' 06 . PAGE' '55 ........................................................................................ . 

· .... ~.~~ .. ?:-:?~ . ~Q!'1r:'l-!T~~ .. :r:r;:Rr:t~.~~.I., . .F: ~.I1J:1."!~gJ;:: .. y.e:;f<.~:m!J:oI. ) .·.9:::! . :M:~:M: ............................................................................................................................ . 

1 "HTAB - Hazeltine tab routine .- ........... '2'·············· ..... '~""""""""""""'" ';" ........ - .............................................. -....... - ......................... -.................................................. . 

3 ; *HTAB* performs the Hazeltine tab function. ··············4··········· .. · .. ························· .......... ; ............................................................................................................................................. . 
5 ; .............. 6··· .. ·········· .. ································· i······················ ·E:NTR'Y···· ·no·ne·········································· .. ······················· .. ··············· .. ··· .. ····· .. ···· 
7 ; 

.............. ·8·· .. ··········· .................................. ; ...................... ExI't······ r;on·e································ .. ······ .. ······· .. ······ .. ······· .. ··············· .. ················ 
9 ; · .. " ....... 'i 0 ................................................. i' .................... "USES' .... '.3, i'i ...................................................................................................... . 

11 ............ ·i:z·············· .. ··············· .. ····· .. ·············· .. ······················:················································ ................................................................ . 
13 0636 C2 D5 HTAB: CLR FO ; Flag'" FALSE 

............ 'i4' 0638····· 'E'5'" ·······i i············································ ·MOV······· 'p.'," i(pcis································································································· 
15 063A 25 12 ADD A, YPOS ; Check for home position ·············i'6··············· .. ····· .. · .... ·········· .. · .. · .................................................................................................................................................. . 
17 063C 70 02 ~INZ HTO ; IF home position THEN ............ 'Hi ·Ci63·E····· ·D2··· .. ···· i::i5············································ ·SETe····· ·FO .. ······························;····· f'i as' '';'' ·TRUE·················································· 
19 , .. , ........ '20' 0(41)" .... cci .... ··· .. i i·" .. ··,············· HToi··'··'········,·· ·P'LiS·H····· ·xi='os'··,········,· .. ··,··,···,,·, ';" save" cur-rent' 'PC;S 1't 1'0;.;·····,,·,,····,··,,· .. · .. ······,·,··· 
21 0642 CO 12 PUSH YPOS 

.... , ... , ... '22' (i64'4····· ·7·S"···,,·, 3F·'·····,· 80·'··'··,··,·· .. ··,·············· ·MOV'·'···, 'PFiELi:i;' 'lh6i:i6i:i6i:iciti·····'·· ';" Ma.ke· ·r,or-ma. i" Pr-c't;;;ct"ed·' .. ··'··,··,··,········ .. ,·,··,······ 
23 0647 31 A9 ACALL SPF ; Skip over foreground ... ,., ... , .. '24" 064'9····· ·ES"· .. '·,· i.'i·"·'··, .. ·········,,·,·· .. ··,·····,···,·,·· 'MOV·····,· '1-\;" )('pCiS·'·"··,······,···,······,······"·,··,··,··········,···········,·,··,··,·····,·,··,·,········, .. 
25 0649 25 12 ADD A. YPOS ; Check for home position ············26········································ ....................................................................................................................................................... . 

27 0640 70 03 ~INZ HTl ; IF home pc.sition AND 
.... , ..... ,. '28' 06iiF'···· ·3·0·,,···,,· i:i5'· .. '·"· 09·'·"··,··,·, .. ··,··,·,,·····,·· ·,JNB'··'··, 'FC.i;' 'H'r'2··'··········,··,··,···,· i" i'F' ·H.,·at'· i's' '0 i'd' 'po's' THEN····'···········,·, .. ·· .... ,·, .. ··· 

29 0652 75 3F 08 HT1: MOV PFIELD. #000010009 ; make half pr·"t.,cted ....... , .. '. '3i:i ·0655·,··, ·3·1·' .. '···, A9·····'·, .. ·, .. ··,········ .. ··,···,·,,··,···· 'ACALC'" ·SPF'··'··,··,·············,··,···, .; .. , .. s'k'{p' 'over:' b',ac'k9·,.:::;,jr,·d .. ·"·',· .. ··············, .. ··, .... · 
31 0657 E5 11 MOV A, XPOS ........... , '32" 0659·'··· ·:2'5'·'···,·· ·i:i·····'···········,·····,······· .. ·········· 'ADD'·,···· 'if;' vpos·,······,···········,···, .; ..... check" {,;;.:' t;';ffii:' 'pc;'; i'-t= i'.;r" ..... , .. , ...... " .. ,., ..... , ... 
33 ., ..... , .. ,. '34' ci65B'···· ·7'5 .. '· .. ' .. '3F····,···· i:i6" .. , .. ,. i-iTi:·····,·"·····, .. ·M'O'/······ 'PFiELD;' ·#0···' .. ···············;· ci ear:' ;;r.otect'eci· f'lf':i d·s .. ··'··,··,··,,·, .. ··,·,··,,·,······ 
35 ... ,.,', .... , 36' ·06·5E··'··· 60········ ·05'········,·,··,··,··,··, .. ··,···,·,·····, .. · ~ii·'·····' 'i-iT3··'··'·········,···,·········,··;· 'iF" p'';;d Fi c;n' 'no't' home' ·tHEN····'··,,······,··· .. ,··,···,·· 
37 0660 DO EO POP ACC ; remove old position 

.. , ........ , '38' 0662····" Dei"·'·,·· 'Eci'·'··'········,·····,·,·······,·····,······· pop·,·····, Act'·······"'·,·················,·;··,· ar,'d' '~ettJ'r:n""""""""""""""""""""""""'" 
, .... , .. , .. , .~?' .. 9.l:>~.1 .. , ... ?? .... , ..... , . , .. , .. , ...... , . , .. , , ..... , .. , .. , .. ' .. , .. , . ' . f,t;T. , ............ , .. , .. , ............. , .. ' , . , ............. , .. , ............ , ............ , , . , , .. , .. , .... , . , ........... , .. 

40 
41 0665 DO 12 HT3: POP YPOS ; ELSE ..... , .. , .. , '42" 0·66'-;····· 'Do ...... , .. ·ii"·"·····,····,··,··,····,···,··,·,,··,···, . pop' ...... ·xpos·······,·············,··,·····,·,·· iise' pr-e~:i'ous' ·po·sl.·ti'or,···,··,·,······,·· .. ,··,····,··, , .. 

......... , ... ~~. q~~? .... ,:=:t, .. " .. , ~t:l .. , ........ ,., .. , .. , .. , ... " .... , .. , ......... t:l:-!t:1p. ..•. , .~!.,~!'!'='~"."' .......... , ..... , .. , .; ..... !J,r:'d.~~.~ .. ~!l.'~ . .r:~.~~.r:~ .. , .... ,., .. , .......... , .. , .. ,."., ..... . 
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..... ;II;~;II;. k:";2;? .I";R~f:l)J:E;:R .TI':~MtN~h .f.H~J'JW.~fl.l;. :-'!I;:R:?I.ON. A. Q~ .. i!"jl:i!" .............................•..................................................................................•.•..........• 

.............. J ................................................. '.1. .................... R~NG.:: .. r: ~.f!!lI .. ~.~!.1 ............................................................................................... . 
2 ; 

............... ~ ................................................. ; ....................... !t.~~NQ.~. 1: ~n!ll.~ .. t:I)~. p.~.1.1 .. !?r.. j:.I)~ .. ~n.1:!9?:r.c!, ... .I.f .. t!"t.~ .. ; r.F;'!J.t. nf.9 .................................. . 
4 ; has a bell as the next character it is dropped. This is 
5 ; so that the terminal can keep UP with multiple bells and .............. (; ................................................. ; ....................... ~'~mm~'~icate' 'to" t'he" k·ey·bo·ir.·,j:·············································································· 

.............. 7. ................. , ................................ l .............................................................................................................................................. . 
8 ! 

.............. ~ ................................................. l .... , .................. r;..rfr.~Y ..... ~.c!~~ .................................................................................................... . 
10 ; 

............. ~.1 .................................................. ; ....................... r;..~~.1 ...... ~.C!~~ .................................................................................................... . 
12 ! 

............. ~.~ .................................................. l ....................... ,=-,.~r;..~ ...... ~.C!ry~ ........•..•.•...........................•................•...............................••••.....•. 
14 

............ )~ .............................................................................................................................................................................................. . 
16 066B 74 81 RING: MOV A. #KBC_BELL 

............. F. ~<?RI? ..... ;:i. 1 .......... <?!=! ............................................ fWAI,.!-..... f'.~~.~ ............................. .I ... q':l.t:~.'-!t .. O;:.C!I!t!f!~n<:l .. t~ .. !'.~!'.~ .. 1?~.1.) ............................ . 
18 

............ Y? Q9.~f ...... Rl ......... J~ .................... .119.1.,; .................. AvA!"!,,, .... !-.qf. .............................. L .~r;..F:·!".In .. !fI."!t .. ~.e:~.t: .. i.ryr.':IJ: .. I=./:!!l.r: ............................. . 
20 0671 40 07 JC RGR l IF no character THEN exit 

............. ;2;U?~?;3 ....... 1;14 ......... 97. .......... 9~ ................................ !-<Y!'!I:' ...... A~ .. ~~e;:!-.1.,1 .. RGfl ................. L ... )f .. !=.I)!i.r:!i.c;j:.,,!f.. 7' .. t>~ J.l.. J:/:i!;I':l ............................. . 
22 0676 31 F6 ACALL FCIF ; fetch character and drop 

..•.•..•...•. ~;Tj. Q97:$ ..... . l'!Q ........ .F:~ ............................................ R<J!'If' ...... fl.G!,. ................................ ! ... 1,1~.U.I, .. c;t'.il.r .. Q. p.1?.1.l ......................................... . 
24 067A 22 RGR: RET 



..... 'Z2'9ROM';" i-iicRoBENCH' '80Si" CROSS' A'SSE~jBLER" ivi'i':"2ia" ':24':'FEB':'s3' 'ii:;'j 3'0: 'Oi,: 'PAGE' 57···· .. ································ .. ········ .. ····· .................................. . 
. . .. . . i!'~i!' .. ? :-:?? . !=:9!'!f7'l-!T!o.~ . .1'!o.~I)1.~ ~.~t,.. .. '=:'.I.I3!"!l:-'fll3~ . ~E;:R$.l.I.;tN .. 1 .• 9.~ .. ~!I'.~ ............................................................................................................................ . 

1 . " ESCCODE - escape code received ··············2······································· .......... ; ............................................................................................................................................ . 

3 ; *ESCCODE* determines 'which mode the terminal is in and .............. 4················································· i················ .. ···· 'se'ts" Hie' . ,h' sp.a. t'Ci·i· addr-e's;':' t'o' 'th'e' 'pi-:opei-: ·f..·.;,j·t i;.;e· .. ················· .. · .. ··························· 
5 ; .............. . i:.: ................................................ . ! ............................................................................................................................................. . 
7 ! ENTRY none · .. ··· .. ·· .. ··S·· .. ···· .. · .. ···· .... · .. ·· .. ··········· .. ···· .. ··i· .......................................................................................................................................... .. 
9 ; EXIT none · .. ·· .. ······'1'0························· .. ····· .. ··· .. ····· ...... ; ... , ......................................................................................................................................... . 

11 ! USES none ............. i';;? .............................................................................................................................................................................................. . 

13 
............. 1'4' ·06·7B··· .. · ·iz··· .. ··· .. io2D····· .. ······ .. ·· ·i::SC·CO·DE·i········· .. 'LCALC'" ·RLE·st········· .. · .. ············· ';" Escape,' ·hc.-Ok .. ··· .. ········· .... ································· 

15 
............. i't,' ·06·tE······ 75··· .. ···· ·i6········ ·97································ ·MOV······· 'DSADRC;' '#LOW" (ANSiEstT" ';" ANsi' ·dl.·sp·at'ch" a:di:t're·ss·· .. · .. ·························· .. ··· 

17 0681 75 15 06 MOV DSADRH, #HIGH tANSIESC) · .. ··· .. ·· .. ·1'8····· .. ···································· ................................................................................................................................................... . 

19 IFC NE, HIGHtANSIESC)-HIGHtZDSESC) ............. 2'0········· .. ········· .. · .. ··········· .. ······················ .. ········ .. ·ERROR·····; ;''Zi:iSESC',' "is' 'NOT' 'THE' 'SAME' AS' ··;riNfiiE·SC·;···· .. ···· .. ··· .. · .. ······························· 
21 ENDC ............. 22··················· .. ················································· .. ·jFC······· 'NE;i-iiiit-i('ANsiESC i :":H'iGHi ADM3Esci·········· .. ················· .. ································ 
23 ERROR ;'ADM3ESC' IS NOT THE SAME AS 'ANSIESC' ········· .. ··24············ .. ······················ .. ··············· .. ··············· .. ·E·NDC··· .. ················ ........................................................................................... . 
25 IFC NE.HIGH(ANSIESC)-HIGHtHAZESC) ............. 26········································································ ·ERROR·····j '·HAlEst·;· 'is' . NOt' ·tHE· 'SAME' AS' ·;ANsiEsc;·· .. ··········· .................................. . 

............. :4? ........................................................................ F,;:.I\!Q!=i ................................................................................................................. . 
28 

............ . ?'i!. 9p.f!~ ...... ~9 ......... :4:9 ......... ~17 ................................. .,I!=! ........• ~N;;~.' ... I;?':;:~.I;T ................... ; ... 1.17 .. '='P.t .. ~N~~ .. !Il.q9.~ .. 11;l.E;~ .................................... . 
30 0687 75 16 B8 MOV DSADRL, #LOW tZDSESC) ; ZDS dispatch address 
~1 ............. 32' ·068A····· 2()········ 4i········· 09································ ·.JEi········ 'iDs~' ·E·SCRE·i············· .. ···· ';" 'iF' 'no't' 'iDs' ·mc.·de· ·h.jEN······· ............................. .. 

............ '~l.qp.==!P ...... n ......... . 1.9 ......... ~? ................................ I:IP.V ........ 1??~P.~t,..., .. ~I,-~I:-' .. !AQM:?~$q ... ? .... ~W~ .. ;3. A~;;.~~.~S.t'!. ~o;I.q~~~!!,: ................................ . 

............ . ~;:i. !=!9?9 ...... ?9 ......... ~.~ ......... 9~ ................................ . -!FfS ..•...... AJ;tm.' .. !=;$!=:BP .................. i.. JF.. M.~. flJ;tM. ~. [I!<:'!l.'! .. T!'!~l'! ................................... . 
36 0693 75 16 BO MOV DSADRL. #LOW (HAZESC) ! Hazeltine dispatch address 

............. ~? .Q{>5!9 ...... ?? ................................ F,;:j:i':;:RE;::r:~ .............. ~!o.T. .......................................... 1 ........... ~~t.'-!~!! ................... · ............................ .. 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1l-218 24-FEB-83 15:30:06 PAGE 58 
..... lI:lt1t .. Z."722 . .cOl'1PUTER. .TERI!IUIAL. .F.~aMt.lAaE. Y.ERSI.oW .1 .• 0.3. ;11*;11 •••••••••••••••••••• , ••••••••••••••••••••••••••.•••• , ................................................................... "'" 

.....•........ .1 ................................................. J.{ ... : ................. eNSIESC .. 7 .. ~Nsl. !!!.s!=.ap.e .. P.w.l".tl(' .............................................................................. . 
2 ; 

.............. 3 ................................................. J ....................... "!I'AIliSI ESC;lt .. p.aJ:" l".e l" .. t.he .. f.ir.st .. char:aJ::h.J:" .. fj).l lOlili n.~ .. '1.0 .. E.SC .. when ........ , ...................... '.' 
4 in the ANSI mode • 

.............. :5. ................................................. 1. ............................................................................................................................................ . 
6 ; 

.............. 7 .............................. , ................... J ......... , ............. ENTRY ..... IIU .. '7 .. ch.ar.,,"!=.ter: .. to ... par:-~e .............................. , ...................... , ................. .. 
8 

.............. 9. ................................................ J ....................... EXIJ. ...... 1)j).I)!!! .......................................................................................... , ..... , .. , ... 
10 

, ............ 11 ................................................. 1 ....................... USES ...... all ....................................................................................................... . 
12 

............. 13 ................................................................................. , ............................................................................................................. . 
14 0697 C2 18 ANSIESC: CLR PSDF I Fla9 first time throu9h *PSD* 

............. 15 .. O.Q9.9. ...... C.2. ........ .1.9 ............................................. Cl-.F.l. ....... GNP.F. ............................. .I .. F.l ;l.1;I .. f .i.r.-:;.t .. t .i.me .. t.hr.Q\lJ1!t. .. "!I't:lIllP."!I' ......................... . 
16 069B 75 FO OC MOV B, #ANSITL ; ANSI mode table parameters 

............. 1Z. P.Q9.E ...... 9.9. ........ . Q7.9.fi! ......................................... . t1.QY ........ OP.TR, ..• A~p.t:r ........................................................................................ .. 
18 

............. 19.. "QA1 ...... lZ ......... Qazf .................. AESCJ.; ............... LCALL .... SETNOR~ ......................... .I .. Re.s1:.Q{""~ .. ':U~P'OI.tJ::/) .. as:l.dr.e:;.s ................................ . 
20 06A4 02 0836 LJMP STJMP ; Jump to any routine 

............. 21 .................................................................................. " ............................................................................................................ . 
22 

............. 23 ............................................................................................................................................................................................... . 
24 

............. 2:5. ................................................ J.\ ..................... ru:l1!13ESC .. 7 .. ~[!~ .. :::t .. es.cap.e .. p.""{"".ser: ........................................................................... . 
26 

............ 27 ................................................. J ....................... 1tAOM:;!!,;SCil!" .. p.OI.r.-:O.es .. t.I)fl' .. !=.I);t.,r:ac;1:~t' .. t'~(:~i~e.(L :t.o .. dj) .. :t.I)fl' .. P.r:9.P.e.r: ................................... . 
28 ; routine, if any, for ADM 3 mode • 

............ 2~ ................................................. ; .............................................................................................................................................. . 
30 ; 

............ :::tl ................................................. 1 ....................... ENTRY ..... ( AL .'7 .. f:i.r:l".t .. c;t..,,"rac.ter:. ;l.f:ter .. i=:SCi. :O.~!'I.l,Ie.l)!=.e ............................................... . 
32 ; 

............. ::;t;3 .................................................... i. ....................... El<Jl. •.... .1"19.1"1e ..................................................................................................... . 
34 ; 

............. ::;t:5. ................................................. t ...................... . Vl'!e:l'! ...... "1-.1.1 .•..........................•... .' ..................................................................... . 
36 

............. ~7. ............................................................................................................................................................................................... . 
38 06A7 12 082F ADM3ESC: LCALL SETNORM ; Restore dispatch address 

............ .:~? ............................................................................................................................................................................................... . 
40 06AA B4 3D 31 CJNE A, #'=', ZE2 ; IF not '=' THEN return 

............. ~.~ .. Q9l~P ...... Q~ ......... Q~J:!9 .......................................... I,.~~p. ...... ~\..!t:\ ...............•............... .l .. !;1,.~E .. sam!!! ...... S .. C;\I.r:'.Qt' ..•. q~r:eJ>.' ............................ . 

... ' .............................................. -................................................................................................................................................................ . 



, .... 'i29ROM';" MicRoBENcH' 'sosi" cRi::iss' 'AssEMBLER" ivi')'':'2is'' ·24':'FES':'i:.:i3· 'i~;"i30: 06' 'PAGE' 59·········· .. · .. ································· .... ···· ................................. . 
. . . .. ~i!"~ . "!-. ~?:? .~~~f.I.,I:r.~~ .. :r.~~.1'! ~ !'!~!-: . F. mI:1W~R~ .. Y~~~ ~ ~~ .. ~ ~ W· .. ~.~~ ............................................................................................................................ . 

1 •• HAZESC - Hazeltine 1500 escape (tilde) pa~se~ ··············2······································· .......... ; ............................................................................................................................................. . 

3 ; *HAZESC* pa~ses the characte~ ~eceived to do the p~oper .............. 4 ............................... '" .. , ............ i .................... "'r c.',j Fi ne; . Ti' any; . 'fo'':'' "Ha'ze'i Fi o'e' 'isoo' '"'0 de; ............. , ..... '" .................................... . 

.............. ~ .............. -........................ .......... ? ............................................................................................................................................ . 
6 ; 
7 ; ENTRY (A) = fi~st cha~acte~ afte~ ESC (tilde) sequence . .. · ........ ····8·········· ...... ······························ ... j ............................................................................................................................................ . 

9 ; EXIT none ................................. . ··· .. ····· .. ·io······· .. ·· .. ···· .. ························· ..... ; .......................................................................................................... . 

..... ... .... J.1 .................................................. ~ ....................... l,I?~? ...... !': 1.1 ..................................................................................................... .. 
12 

............. ~:=! ............................................................................................................................................................................................... . 
14 0680 75 FO 10 HAZESC= MOV 8. #HAZTL ; Hazeltine table pa~amete~s 
15 0683 90 0768 MOV DPTR, #HAZT ............ ·it:· 0656·· .... so'······· ·E·9········································· .. · s.Jj.jp······ AEsci"······ .. · .. ····· .. ···· .. ···· i' ·L.ook· t';;:';ugh" t"ab'j £. ......................................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ............................. . 



Z29ROMl MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 60 
..... itt.it.l :-;;!'i' .. CQ~P'VJ:J;:R. :TEijl'll NAL . F.lRl':IWARE . y'I;ORSlON. 1. Q3 . . 4tM ....................... '" ., ...........................................................................•. __ ....•.... " ....... . 

. . .. " ..•..•. .1 •.•..•..•..•....••.••••..•.••.•..•.....•..•....... i .l ...................... ~p.~!O.~~ .. :-.. ?P.? . ~.!i\ O;:~~~ .. S.4¥'~!!~.I)!=.~ ...........•...............................•..................................• 
2 l 

.............. ~ ................................. , ................ i ...................... ;i!"?'.Q?I;?k~ .. ~~r;'.~.4¥'!-' .. :tM' .. !=.I)jl.r:jl.<;:t.~r .. r.~O;:~~x~.<! .. t:<:' .. 9~. ~I)~. ~r:!>.':'!".r: .. 7;!=J.~ ............................•... 
4 l ~outine if any • 

.............. ~ .................................................. l .............................................................................................................................................. . 
6 ; 
7 l ENTRY (A) = fi~st cha~acte~ afte~ ESC sequence ··············8················ ................................. ; .............................................................................................................................................. . 

9 ; EXIT none ····· .. ·· .. ·i·o·· .. · .. ··· .. ···· .. ····· .... ··········· .. ········ .. ; ............................................................................................................................................. . 
11 ; USES all · .. ···········(2······························· .. ······· ........................................................................................................................................................ . 

13 ............ '(4' ·0688····· Ti··· .... · ·082F .... ····· .... ·· .. ·itiSES(:"i············· LCALL···· SETNORM·························;· 'Res 1:'0 i-:e' ·di"sp;ifd .. · ·a·dcfie·ss·································· 
15 ........... "i6' ·Ci6Eis· .. · .. B4· .... · .. ·23· ........ 03 .... ···· .. · .... ················· C.JNE······ A;' ·tV.;':'·;· ·iEiA················ T 'iF '1:'r-ani;imi"f' 'pi!:se' . tHEN ..................................... . 
17 06BE 02 1036 JMP R2_TP ; do it 

........... Te' 'o6'Ci'" .. ·84 ...... · .. 20··· ...... 02········ ·ii::iA·;·············· .. C.JNE:······ A;' 'tV':':"';' ·iE·iFf··············· 'i' 'iF' b'ac'I{' ·til:ti· THEN········ .. ··············· .. ······ .. ··········· 
19 06C4 C1 02 AJMP BTAB ; do it ............ 20' 'O'i .. c'6· .. · .. 84 ........ ·2E .. , .. ·· .. 03 .. · .. · .. ·iEiB: .... · .. ······ .. · C.:.iNE:······ A;' 'tl'<',';' ·iEic················;·· iF' 'tab' 'funcH on;,.< . THEN' .................................... . 
21 06C9 02 OE03 JMP ZTAB l do it ············22········································ ......................................................................................................................................................... . 
23 06CC C3 ZE1C: CLR C ; Set UP to ............ 24' ·ob·cij····· 94 .... · .. ·· ·3C· .. ··· .. ····· .. · .. ···· .. ···· .. ·············· SUBS"···· A;' ·tV...:,···················· .. ····i· ·N;;;rm.a i'l z'e' '{n'to' ·r-ange·········· , ............................ . 
25 06CF 40 OD JC ZE2 ; IF out of ~anse THEN ~etu~n .. ·········26··············· .... · .. · .. · .... · .. · .. ·· .... ·········· ............................................................................................................................................. . 
27 0601 23 RL A ; ELSE mul t by 2 ............ 2S' '0602'" · .. 1"0· .. ·· .. · .. · .... ····· .. · .. · .... ···· .... ········· .. ···· .. · i-iOV······ 'TEMP~"A""""""""""""'i"" 'save" va i'ue·········· .. ··· .. · .. ··················· .. ········ .. · 
29 0603 24 OA ADD A, #10 ; add code offset to low ........... '3'0' 06·05······ 83 .... · .. ··· .... · ...... · .... · .. · .. ···· .. ·················· MOVc······ A;' ·@A+PC························j···· 'get"j ow' ·!iyte············ .. ········ .. ··· .... ········ .. ····· .. · 
31 06D6 CO EO PUSH ACC l put onto stack 

............ 32 .. 0608····· ED· .. · .... · .. ········ .. ······················· .. ······· .. · HoV······· A;' ·tEMp·························j···· 'get' 'vat jje' ·!iack·························· .. ·················· 
33 0609 24 03 AOD A, #3 l add code offset to hish 

............ 34' ·0608····· ·83· .. ·· .. · .. ··· .. ···· .. ··································· ·MOVC······~;· ·@~.j.."'t······················· T'" 'get' ·ti·i'li!-i ·b·y'!:',i,········· .. ··············· .. ·················· 
35 060C CO EO PUSH ACC l put onto stack 

............ '36' 06i:jE .. ··· ·22· .. ·········· .. ,················ ·ZE2':·················· ·REt···········································; .. ··· J-..iirip· ''':0' ·a'difress································ .. ···· .. ···, 
37 ............ 38···· .. ·········· ........................................................ ·iFC······· NE·;iDSi'.:.$······ .. ··············· .. ····································································· 
39 ERROR ;TABLE 'ZOST' MUST FOLLOW · .. ·········40····· .. ····· .. ···· .... · .. ··· .. · .. ······· .. ································ENnc······· .. ················· ....................................................................................... . 

............................... ........................................................................................................................................................................... : ... . 

................................................................................................................................................................................................................ 



..... Z'29ROr'ti' ·j..jic·Ro·BENci-i· 8osi' 'cRoss' 'AssEMBLER' ·i.iii )~2'i8'" 24~FEB~83' i'5i'3c'i oi,' PAGE' ·6·i·························································· .............................. . 

.. . . . ~.~~ .. ?-:?? . !=:!?!'!r:'~T!=;f3 .. T!=;'3!"1 ~ !'!~!-.. f) ~.I',I~.~~.~. ~~R?I. 9!'! .. 1., ~~. :~~~ ............... ' ............................................................................................................. . 

1 II ZDST - ZDS escape table .............. 2' ................................................. ; ............................................................................................................................................. . 

3 ; *ZDST* contains the second cha~acte~ in the ~ange of 
.............. 4··················································;'··· .. ················· at i" E'-lie'ape "SeqUenCeS' the' Z~29' 'uii'l i" res'po'nd' ·to;······· .. ··········· .............................. . 

5 ; 
.............. 6 .. ···············································i··· .. ················· Tabi e' ent':'i'es.·· iI:':'e'i" . A'U':'e'sS' 'of' ;':oiiH'ne" w';i'ch" p'i,r'fo'':'in's' the'" .............................. . 

7 l ~equested ope~ation in o~de~ of thei~ ASCII sequence. · .. ········ .. ·8· .. ·· .. ···································· ................................................................................................................................................... . 
9 ........... "io ·Ci6DF····· ·OB03····························· ·iDSt':'················ DW····· .. · ·E"AM································i· ',(' . e'nte,: 'ANSi' mode .. ········· .............................. . 

11 06El OB4E DW EKAM I - ente~ alt keypad mode ............ 'i2" O·6E'3····· ·OB5·1···················································· ·DW········ ·i(v,AM······························i .. :>·· 'exi't' iaTt' keypad' ·mc;de .. ·· ............................. .. 
13 06E5 0767 DW UNDEF ;? undefined . ............ 'i4' ·06E·j····· ·OB54································· .. ·················· OW········ ·E·ic·!'i······························j· '@"'e'nFe,:'insert' cti~r' '';'o'de' .............................. . 
15 06E9 OC8D DW CUP ; A cu~so~ UP ............ 'ii:: ·06E:B····· ·OCA8···················································· ·i:iW········ . CON' ............................... ,. B'" c'urs,,;':' dowr' .. ·· .. ······ .. · .. .............................. . 
17 06ED OC64 DW CRT ; C cu~so~ ~i9ht ............ 'iEI ·06E:F····· ·OC3i:i················· .. ································· ·i:iw·· .. ···· ·CLFT·· .. ··························;· D" ·ci.irsor· Yef'i'··········· .... · .............................. . 

............ . 1.~ .. 9?;F:.1 ....... Q!3.~~ ...................................................... J;JW ......... t;:;h~~ ............................. .l .. !; ... o;:.1.~~~ .. ~!l.U.r:f: .. !l.~li'.~1."1,Y .................................. . 
20 06F3 OF39 DW EGM ; F ente~ 9~aphic mode 

............ ;4L .Q(;'F~ ....... Qf.qr;; ...................................................... J;JW ......... lS13J~ ............................... .l.. 9. ... ~?<.~ 1: .. li'r:~.~to.~';:.·.IJl.C!o;:I~ ...................................... . 
22 06F7 OC36 DW SCH ; H set cu~so~ home 

............ h~ . . 9Rf~ ...... 9~H'! ..................................................... P.W ......... I:'Rl,.f ............................. .l ... 1 .... r:'~Y~r:'?~ .. ~nQf:.>5 ............................................ . 
24 06FB OC08 DW EED ; J e~ase cu~so~ to EOS 

............. ~? .9.~f.Q ...... 9!'!t;:Q ..................................................... P.~ ......... t;:qt,. ................................ ; .. K ... ~r:~?~ . . O;:~r:'!>.Qr •. ~.Q .. E;:9.1,. ................................... . 
26 06FF OD47 DW PIL ; L pe~fo~rn i.nse~t 1 ine 

............ P .. 9?9.1. ..... . 9P'~~ ..................................................... P.~ ......... f.!:!!,. ............................... .I ... 1') ..• !"~r:'.t:9r:/fl .. 0;:1~ 1 ~tf: .. H!l.~ ................................... . 
28 0703 ODF4 DW PDC ; N del ete cha~ 

............. :??. 9?9.~ ...... 9.~?~ ..................................................... R~ ......... ~w.I') .............................. L .C! ... f'.:>$~.~ .. ~(l.~~.r:t .. o;:h~r .. !f!Q!l.~ ................................ . 
30 0707 0767 DW UNDEF l P undefined (blue) 

............. c!L .9?9~ ..... . 97.1;07. .................................................... . P.~ ......... I)NQ!;f ............................. l .. ~ ... ':lno;:l;;.:f.i.Qf:.~ .. ~ r.~!l) ......................................... . 
32 070B 0767 DW UNDEF l R undefined (9~ay) 

.....•..•.. .. Q;3 .. 9.Z9.Q ...... 9.~9.~ ..................................................... R~ ......... 1).~P.l;f ............................. l ... ~ ... !J.I'!!i.€!fJ!'~o;:I .. IF.t>. .......................................... . 
34 070F 0767 DW UNDEF ; T undefined (F2) 

............ . q~ . . O.~l.1 •...... Q7.QZ ..................................................... P.W ......... I)NOJ;f ............................. l .. U .. . \ln~;;.:f.i,r;I!!.o;I .. If.:;l) ........................................... . 
36 0713 0767 DW UNDEF ; V undefined (F4) 

............ ~? .9Zt~ ...... Q7.~7. ..................................................... J;JW ......... 1.,INO!;f: ............................ J .. W .. ;\lfl.Qf:.f.j,;I)f:.Q •. <f.!:D ........................................... . 
38 0717 0767 DW UNDEF l X undefined 

............. ~?. Q.7:l.9. .... , .QJ:;O~ ........................... '" .. " ................... P.W ......... r;;.i.)I;l ................................ l .. .Y. ... Y.1:!;i2 .. C;',lr:~.o.l;' •• il-ttdJ' ... <.p.ar.aR\l ............................ . 
40 071B OEAB DW lDT l Z VT52 identify 

............ M .. 07.Hl ...... QI'!~k ..................................................... P.~ ......... ~H$M .............................. l .. ,C •••• ~nt~l;'. )JP.lll.. 15.o;r.~f'.f). M.<if" .............................. . 
42 07lF OB43 DW XHSM ; \ Exit hold sc~een mode 

............ :4~ .. 9?:?1. ...... H~~~ ..................................................... P.~ ......... ~~~:r::?~I" .......................... l ... ~ ... ~!I! Lt.:. A?~J:o .. 1.i.I)f: ........................................... . 
44 0723 1033 DW R2_ TL ; A t~ansmi t line 

............ :4~ .. O?:?;:i ...... H~~~ ..................................................... P.~ ......... ~~~:r:C ............................ J .. ~ ... tr:il-n~!I!~J .. s:.J:o~r:~o;tflr ..................................... . 
46 0727 103CDW R2_PRNT ;' p~intpa'51e 

... , ......... 47 .. 9.Z7.9. .. .... 9?9.7: ...................... '" ............................ p.~ ....... , .I)NP.l;f ............................. l ... "l ... !J.I'!o;I.~f.~(l!!:!l .................................................. . 
48 072B OBF1 DW EBD ; b e~ase display to cu~so~ 

............ ~:;? .Q77:P ...... . Q?R? .................................................... . I;IW ......... l.JtJ.QI;.F. ............................. ;, .!= .... 4!l.<l~.f;~!'l~tt .................................................. . 
50 072F 07(;.7 DW UNDEF ; d undefined 

............. !;?~ .. 9.i:=iI.~ ..... . 9?9? .................................................... p.~ ......... 1)-'~P.l;f ................................. 1. .~ ... !J.I')II.£:f.~ro.£:o;I ................................................... . 
52 0733 0767 DW UNDEF ; f undefined 

............ ~~ . .Q7.~~ ....... Q7.q7 ...................................................... 0101 ......... I.JNOt:O.F: ............................. ; .. l" .... 1.I!l.o:!f'.f.j,,I1f'.<.I .................................................. . 
54 0737 0767 DW UNDEF l h undefined 

............ !;5.~ .. Q?;;;'i' ...... QF;:J'!~ ...................................................... 0W ......... ~O.U ............................... ; .. j, ..•. i.d.~r:o.Uf;y .. t~r.-mtl'lil-J.. t.'(F.L ............................. . 
56 073B OEE8 DW SCP .; J save cu~sor' pos i t ion 

............. !;?7.. 9.n.Q ...... 9!;f:4 ..................................................... p.~ ......... 1.J.~r;;? .............................. l ... I<; ••• r~$-.t.:9r:~ .. <;.1J.r:':;.9r:. F.Q15.t U P.t\. ............................. . 



LL"'KUM; M1GKUI:II::.NL:H i::'VOl l.:KUb::; Hb:::'I::.MI::'LI::.I"( \V!J-Lli::' L'f-r'cl::'-;;:''':; l;:)i":;UiVb .-H..,t:, bL 

· .... ~.-I!'~ .. 7..-:~.'i! . ~OMP.!..!TI::R .Tr;:RI:1.J.I)IAI,.. .• F. .J.8Mt,lA8E . YERS l.ON. .1 .•. O.~ . . iI:'!!'.iI: ........•...•..•......•...•. ' .•..............••..•..••...••................•.................•.....•..•......•..•..•........ 

.............. J... QV.F. ...... O.B.Q? ..................................................... OW ......... I;:!O.I.,. ............................... .!.. J. .. . tt r."l 1$.": .. ":fI.t: ~.r:~ .. ! .i.r:"~ ...................................... . 
2 0741 0767 DW UNDEF ; m undefined 

...........•.. ::3 .. O.H~ ...... Of'f;:;< ...................................................... OW ......... Gpg ............................... 1 .. fl .... C;!J.r:1$.C!r. .~.c!,?i.t.i.qn. r.ttf'.qr.t: ............................... . 
4 0745 OBCB DW EBL ; 0 erase line to cursor 

.............. ~ .. Q.7:-!I.7. ...... OF~~ ...................................................... QW ......... J;F;<"!I:1 .............................. i .. !" ... !!,:fJ.t:~r:. !.~X~!.!?!!' .. Y.~ #.":9 .. 1JI.~<;t.~ ............................ . 
6 0749 OF36 DW XRVM ; q exit reverse video mode 

· ............. 7 .. 0.7. 413 ...... 01030 ..................................................... PW ......... 4P.~$.I,!F;< ........................... i .. r ... ,I1)9.cH.h' .. ~'!3,\l.c! . r:'1-~.~ .. ! F.~r."l!'l) ............................ . 
8 074D OF08 DW ZATR ; s set video attributes 

.............. 'iI . . O.HF. ...... 0~48 ...................................................... J;lW ......•. .l;:K.~!'1 .............................. 1 .. ~ .... tlfl.t:!!'.r: . .I;f'X~!3,<;t .. !!,.~~.f.t!?~ .. rtr~.~!? .......................... . 
10 0751 OB4B DW XKSM ; u exit keypad shifted mode 

............. U .. 07.03 .... , .OAF.I,) ...................................................... J;lW ........ . ~!O.q!-.............................. , .. Y .... ~fI.t:f'.~ .. 111!"!3,!,,. "jl..r:'?'-!r:"~ .. !'!'?~.~ ............................... . 
12 0755 OBOO DW DEOL ; w exi t wrap around mode 

............. 1;3.. Q7.:5.7. ...... '1.8f..7 ...................................................... J;lW ......... ~!'1.~ ............................... i .. ::< .... !'if'.t:. !1'!9.'~~.~ .. (.!,,!3,~·il:rrl,> ....................................... . 
14 0759 092C DW RMS ; y reset modes (param) 

............. 1~ .. 07.oa ...... 0AF.f:l ...................................................... J;lH ......... f.l~",p ............................... / .. ;;: .... r:-~.!'i~.t .. t9 .. !".~I!'.~!" .. .,.f: ...................................... . 
16 075D OFB3 DW EKI / ( e!"lab 1 e keyboard 

............. t 7 . . O.7.~F. ...... 07/:,7 ..................................................... . l;)W ........ .I.,JNI;I!;F' ............................ r.': ... . l,In1~.f ~M.t.l .................................................. . 
18 0761 OFB9 DW DKI ;) d i sab 1 e keyboard 

· ............ 19.. Q7.P.~ ...... 0.7/:,7... ......... ............ ... ... . ....... ... . .... ... .. l;)W ........ .'.,JNI;It;F' ............... , ............ .!..:-: ... .,.n9~.f .i.~!!'.1 ................ '" ............................... . 
20 0765 0767 DW UNDEF ; DEL undefined 

............. ~.1 ............................................................................................................................................................................. ' .................. . 
22 

............ 23 ............................................................................................................................................................................................... . 
24 

· ......... " 2~ ................................................. ? .' ••••••• , ••••• '" .••••. I.,JNI;I!;F: .. -: .. !,IfI.q~.f ~./')~.cf .. El?C;'§l.~~ .. ,?!!,:';I!J.~fI,o;:~ ...................................................................... . 
26 ; 

· ........... 27 ................................................. 1 ....................... i!'!-!f':JRF;:F.i!' .. ~~ .. !-I.!'i~.1 .. ~ P . .?-.T:!f:? .~.S:O;::3:~~ . F.~r.!i .i.1} 1' .. f.<?f' .. !-In~.e f.~ fI.~~ .. ~!"!t!: ~~!i ............................... . 
28 ; 

............ . '4'i1 ................ ................................. 1. ............................................................................................................................................ . 
30 ; ENTRY none 

.•........... ::;c~ .....•...........•............................... i .................................................. , .......................................................................................... . 
32 / EXIT none 

............. q~ ................. ................................ ! ............................................................................................................................................. . 
34 ; USES none 

............. ~e; ............................................................................................................................................................................................... . 
36 
37 0767 22 UNDEF: RET ; Undefined ESC seque!"lce ............................................................................................................................................................................................................... 



· .... 'i29Ri::i"t;' . M iCROSENCt=i . 8'6~::i . CROSS' AssEMBLER' '(Iit" j:':2 i's' .. i4:"'FES:"'S3' . i '5 i 30':' 06' PAGE' '63 ..................................................................... , .................. . 

· .... :*.i!":* .. ?-:?s:" . !=;9!'!~!-!T~~ .. :r:I;:R~ ~NAL,. f ~.~~.I-!~.~~. Y.~f<.~ ~ .Qt-' .. h 9~ . :!!;~:!!; •....•...•..•..•..•...•...•......•..•...•.••..•..•..•..•.•.•..•..•.••.••.•.•..••.••..•..•..•.......•.•••.•.•.....•.•...•..... 

1 "HAZT - Hazeltine 1500 escape (tilde) table .............. ;2 .....................•............................ ; ............................................................................................................................................. . 

3 ; *HAZT* contains the second character of the Hazeltine .............. "4 .................................................. ; ....................... e'sc'ap'';'''( bTct.i,i· 'tabi e;························································································ 
5 ; 

......... , .... (; ................................................. ; ...................... 'Til:b i'e' 'en'ti-:ie;s' ar·e i'" 'it-,e' :~;ec';;';d· 'char:ac'te''':' '"f"' i+;e' 'Hazei t' i ne··································· 
7 escape (tilde) sequence followed by the address of the routine .............. ·8····· .. ········ ......................................................... wt,'i'Ci-;' per:i-i;;":ir;i' H,'';'' ''':equested' f·ur.·cFl c;n ~ .............................................................. . 
9 ,·· .. ········ici· .. ··········· .. ·· .. ··· .. ······ .. ··········· ............................................................................................... , .................................... , ............. .. 

11 0768 HAZT EQlI $ ·············12······································· ........................................................................................................................................................ . 
13 0768 12 DB 12H ; ~ DC2 

............ '14' 0769······ 0·c.3·6· .. ·················································· ·DW······ .. ·8CH··························· ... ';" Set' ;:ui-:sc;r'" ·ho·me·················· .. ········ .. ·· .. ········ .. ··· 
15 ............. 1'6' ·6i6i:1····· Cit· .........................•................. " ........... DEi ........ '6CH' .............................. ';";..;' Fl'" ... " ........................................................ . 
17 076C OC8D DW CLIP ; CurS'H' UP ·············18··············· ................................................................................................................................ -.............................................. . 
19 076E OB DB OBH ; ~ VT ............ ':2'd' 0761"······ ocAi:i·········· .. ···················· .. ··········· .. ····· ·tiw········ ·colii'·······························;· .[;,J.,.:;.,;r-.. d·,;,;,-,;················· .. ·················· .. ·· .. ········· 
21 ............ '22' OJ'ii······ i·e .. ·· .. ·················································· ·DB········· ieW .. ···························· ';"~;' FS········· .. ·················· -................................ . 
23 0772 OBAC DW CLRS ; Cl ear scr'een and h,)me ·············24······································· ............................................................................................................................ ,.. ............................ . 

25 0774 1D DB lDH ; ~ GS 
........... '26' i)775······ oB·e2'···················································· ·DW········ ·CLF-o····························· ';" c i ear' 'i';r:e;,i~o',jn'd""""'''''''''''''''''''''''''''''''''''''' 

27 ............ '28' 07:.j-j"····· (iF··················· .. ··············· .. ····· .. ··········· ·I:tEi········ ·OFH············ .. ················· ';";;' sf··································· .. ········· .. ·· .... · .. ····· 

............. ~? .9??E! ..... . 9,B.~9 ..................................................... . Q~ ........ . ~RL, ................................ : .. !=;~il,~!': .. t.'? .~!"'.9 .. '?f .. J.; r'.~ ...................................... . 
30 
31 077A 18 DB 18H ; ~ CAN 

············"32· o·jiB······ i:ici)8········································· .. ·········· ·['w········ ·EED······························· '1" Er-ase' tc'- 'en'd' ',;i:" ;ii s'p i·a.;,··································· 
33 · ........... '34 . i:i7'iU' .... '1'7" ........................................................ tiEi' ........ i 7H' .............................. '; .. ,.; . ETa' ........................................................... . 
35 077E OC19 DW HEED ; Erase to eod (with bd:9rnd) · ......... "'~~6"'" .......................................................................................................................................................................................... . 
:37 0780 15 DB 15H ; ~ NAK ............ '3:3' 078i······ OFB9································ .. ··················· i:iw········ ·D·d·············· .. ··············· ';" ·tii"sa·b i e' 'ke~;b:;ar,j"f j-;p;,it················ .. ··· .. ····· .. ··· .. · 
'""9 · ........... '4i:i . 07i:)3' ..... 0·6············· ............................................ i::iB' ....... 'Clt:':;" ............................. ';' . -...:' ACK" '" ....... , ............................................... . 

............ .'H .. 9??4 ...... 9f.E!:;c ...................................................... PW ......... ~n ................................ ~ .. ~~Iil,I;o.1.~. }'~.'P.'?~3..~·~ .. ~n!,,!~j: ............................. -.... _ .. ' 
42 
43 0786 lA DB 1AH ; ~ SUB 

............ '44' i)787······ 0047'···················································· ·DW········ ·piC······························ ';" Pej-:f::;r'm' i'r,s'er-:t"j i'n~"'"'''''''''''''''''''''''''''''''''''' 
45 ............ '46' ·b·7r,i9······ iii······················································· ·DB········· i3H······························· ';";;' i::ic3························································ --.. . 

............ . 17 .. 9?'?~ ...... 9P'~? ..................................................... P~ ......... r:'P.L, ................................ ; .. P.~r.f?.':"~. !j.~ 1.~:'.~ . .1. ~nf! ......................................... . 
48 
49 078(: 19 DB 19H ; ~ EM ............ '5Cj' i:i7f:'rf···· ·OF2A······ .. ························ .. ··················· ·DW········ ·E:HALF···························· ';" Ent'er" ~;.a"ff··f ;';te'ns'{ t~;"""""""""""""""""""" 

............. :;;~ ................................................................................................................................................... - ............................................ . 
52 078F lF DB 1FH ; ~ US 

............. !;?;::. Q??Q ...... 9.1:2¢-...................................................... PW ......... ~ATR ............................. J .. !=;:~'.i.t .. '1-!:.tr)p.'~):.~? ............................................. . 
54 

...•........ _~.Q. mn ...... . 1.1 ......................................................... Pl'! ......... P.I:l ........................ _ ....... 1 .. :-: . PC'! .. :<;O;:.C! 1 ~. ~~~·9.1l!;>' .......................................... . 
56 07'?3 OCD6 DW CliA ; Cursor address 

· ...... ...... ~7 ................ _ ........................................................................................................... , .............................................. ~ ................... . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 64 
· .•••• i!""!I".i!" • k:-~? . ~f!~p'I,JJ:r;R . T!;BM~ Nl:\k . n R"WI:\~.E; .. "~R?J; ON. A , Q:;t. :\I'jI;~ •.........•..•.....................................••....•...................•.............•.....•......••..................• 

· .............. L .9?5!'9 ....... 9~ ........................................................ RI;! ......... 9.~f:l ................................ ~ .. "': .. E;N.!!! ............................................................ . 
2 0796 OE83 DW CPR ; Cursor position report 

............... ~ ................................................................................................................................................................................................ . 
4 0010 HAZTL EQU ($-HAZT)/3 ; Table length 

• • :.' •••••••••••••••••••••••••• of ••••••••••••••••••••• .................................................. ~ ••••••••••••••••••••••••••••••••••••••••••• ,_ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

............................................................................................................................................... , ................................ ." ....................... , ........... . 

• ••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••• 0 ••••• 0 ••••• 0 ••• 0 ••••• 0 ••••••••••••• 0 • • 0" ••• •••••••••••••• 0 •••••••• 0 •• 0 ••• 0 ••••• 0 •••••••••••••••••••• _ ••••••••••••••••••••••••••••••••••••••••••••• 0 ••••• 



..... 'Z29Fi6i'I;" i-ii:C:ROSENCH' e05i' 'cRoss' 'ASSE'MBLE'R' '«(ii i:":iis'" 24:":FEB:":S3' i's:"3i:iio'6' PAGE' ·65········································ -. _ .............. _ ............. _ ................ . 
· ..... *!f".-i!" .. 4 :-.:?? . ~.q~P'I.,.I."J:IFR . r.E;t:lm Nt;\l-, . F. ~ Rt:'Il-!I;lRE;. y~~? ~ 9.~ .. ~ ~ .O} . *.-II:~ . ........................... ' ....................................................... _ ................. _ ..................... _ . 

1 "ANSIT - ANSI escape table ···············2··············· .................................. ; ............................................................................................................................................. . 

3 ; *ANSIT* contains the second character of the ANSI escape table ···············4··············· .................................. ; ............................................................................................................................................. . 

5 ; Table entr'ies are: The second char'acter of the ANSI escape 
···············6··············· ......................................................... s.·e9·ue·n,:·,;;· 'fo-'- i owed' 'by' the" ad cfr:e's!:, . 0'''' 'the' -r';iji:"lne' whl"ch" per-·fo·rm·s··························· 

7 ; the requested function • .............. ·S··············· ............................................................................................................................................................................... . 

9 · ............ i.-o· ............ 075"-8' ............................ 'Af,is I"T' ............. -. EQU ....... $" ........................................................................................................ . 

11 ............. ii' ()79S······ 58························································ DB········· ,'r , ................................ ;. ·ESC:··r:····························································· 

.............. 1~ .. 97."!? ...... .Q~J:3!=: .•.................................. " ............... PL:l ......... !O.L,? .. " ........................... ; ... ~;>.O:;":l-.~~ .. ~.~ f.~ .. b.rilo:;l(~ t ........................................ . 
14 
15 079B 28 DB '(' ; ESC ( ............. it:· 079(;······ ijF3·F····················································· DW········· 86tiES·····························i· 'GO' cles.·is·na·to·r:····················· _ .. _ ....................... . 
17 ............. i'-8' 'Oi9E" .. , . 29···· ............. " ..................................... DB" ........ / j :.-' ............................... i . 'E~;C' . j ..... " ..................................................... . 

............. . 1."! .. 97?f ...... S?r:~? .................................................... P\'J ......... !~~PE;? ........................... !. f~.l .. ~1~!5.~~.na..to.r ................................................ . 
20 
21 07Al 37 DB '7' ; ESC 7 ............. '22" ·07A·2····· ·OEES·········· .-.......................................... ·-ow········· ·scp··················· _ ........... i' 'Sav~' 'c':'r:~;;~' 'p-';~ i't i·on······································· 

............. ~~ ............... ............................................................................................................................................................................... . 
24 07A4 38 DB '8' ; ESC 8 

· ............ ;;::.~ . .Q?f!'? ...... (l~f.'! .............. , ...................................... Pl:' ......... ~~r,:.t:' .............................. ~ .. 1)!l.!!11.':'!i' .. ~.'--!r-.!!?.r: .. P?s i.t ~ .~~ .............. " ................... . 

27 07A7 3D DB .'-' ; ESC = ........... 28' 07AS' ..... 084E" ................................................... ow· ........ EK~iM' ............................. i . 'En'te'~' ·ke··,;p·.3.i{ . a:H:er·i-ia,-t<i.- 'mode' ................... _ ..... -.. 

-'''' ............ '~o' ·ciiAA······ 3E···················································,···· i:iB········· :..j:, ............................... ';" 'ESC' j ............................................................. . 

............. ;U .. Q7llfJ ....... Q~?~ ..................................................... PI:I ......... 1<-"'H~ .............................. i .. E;?<.~~ .. !<.E:f.F!l1.~ .. '3:) .~e.r:l1~ t:a .. !f!?~.~ ............................. . 
32 

............. ;3.:;:. WAf;.! ...... ~O ........................................................ PIil ......... ~.t'!:' ................................ ; ... E;?t:;: . .1') .•.•••..••.••..••••.•.•.•••... _ ...•••••••••.•.•.•••••..••.•.• 
3407AE 0518 DW PRLF ; Reverse index (rev line feed) 

............. ::::.!:;i .....•..........••..•..•....•.....•......•......•..••............................................................................................................................•...•..••..... 
:36 07BO 63 DB .' c' ; ESC c 

.............. ~? .9?1;l.1 ....... Q~f.<? .................................................... .£!\'J ......... AF:!At:'IP. ............................ ; .. A!'l~.I .. !.~~.e~ .. t.'? .p?,-,!~.r .. u~ ................................... . 
38 

............. ;3.':: .. Q?H;3 ...... ~4 ........................................................ PI? ........ :·W ................................ ~ .. ~?C;:. P ............................................................ . 
4007B4 0561 DW PLF ; Perform line feed 

.............. 4~ .............................................................................................................................................................................................. . 
42 07B6 4E: DB .' H"· ; ESC H 

.•••••••••••• :11;:;: •. Q7.fP. ...... Qf...4~ ..................................................... Pl:'.: ....... HT? ............................... i. J:I?~ ~.;;;~'.~I~.~) .. ~.~~ .. ~.t;~ ...................................... _. __ 
44 

............. ~:;; .. Q7.f}'J' ...... . 4q ........................................................ PI? ........ :'.*V ............................... ) . . E;?:C,: .. l!' .. ? ........ _ ............................................... . 
46 07BA OADF DW APRNT ; Pr i n t page 

............. ~? ............................................................................................................................................................................................. . 
48 oooe ANSITL EQU ($-ANSIT)/3 ; Table len9th 



.. ' 'T29ROMi' ·M:icROBENCi·j 's'o5'i' cRoss' AssEMBLER' '('vi' i ::2i'8'" 24:"'FE'B::S3" i'5:30':'06' PAGE:' ·66····· .................................................................................... . 

. .. . :~~.if .. 4 :-~~ .. C.QW':'I,.I.T.e:R. J:e:R~.l.I)IAI... .. F. .I,BMWAijE . YJ;:R$l.Qt-J. .l.~ O.~ .. l!"M ........... , ........ , ... " .................................................................................................. . 

........... ~. J ................................................. i.~ ..................... E;:h~ ........ . ~p.o;:~F;'~ •• J.<'lf.t .. l1f.~~.V,~.t: ........•...............•...............•••.•..••..•................................ 
2 I 

•••.•..•..•... :;c ...•••...••.•..............•..•..••.•....•..•..•• 1 .......•............... ,!,".E;;l,..~,!," •• ~.s..?'. ~.9fJ.t .i.l,)!J.~~.~ pr! . . <:if •• j:.I'!~ .. ~.~o;:?:t;'§(. P.~~'-:I!".I)!=.~ . .F;'f".<:i!=."H')~j..,!~ ••.••....•.......................... 
4 I for ANSI escape se"lIJences. The final character of the 

.............. ~ ................................................... 1 ....................... ?<'l~.4f'.I)~.Et .. ~? A!!:~.C!o;I!!:o;I .. w.i.th. P.r:" .. 4!~.HI.<:i!l.t: .. ~ .. ~!'."-lO;:."-l~.~~n~ .. f:'?'r:"l'\.rp~t~.r:" ..............................•... 
6 I strins and control is passed on to the associated routine • 

............... 7 ................................................. 1 .............................................................................................................................................. . 
8 I 

............... . 'it ................................... .............. 1 ...................... . J;!'!TRY ..... 1)!l.I)~ •...•..•.••.•.•...•..•..•..•....•.•.......••.••••.••••••••••••••..... .•••••••......................... 
10 I 

............. 1J ................................................. 1 .......•............... J;)(JX ...... t!l .. f".~~.V~.!?~.<'l9 .. f.C!\l.t:~n~ ........................•...•...•..•....••...................................• 
12 I 
13 ; USES all ··········· .. i4········································ ........................................................................................................................................................ . 

15 ............ i·6 .. 07BC····· ·i2········· 082A·················· ELBi················· ·LCALL .. ·· ·sET-Disp .. ······················· ';" S~t' d"! s'p~t~'h "an'd' ·,.:e·ii;,.:o"·· " ............................ . 
.... ...... .. ~:? .............. , ................................................................................................................................................................................ . 

18 07BF 12 0971 LCALL PSD ; Get parameter str'ins 
............ ~.~ . .Q?q ...... !=iQ .•...•..• 7.~ ............................................. ..,.INt.;: ........ ~TRJ;.l: ............................ ] .. U:. M.t:. !-!9nf' •. Hi!;'!'!. f:f'.t:Vf:I) .•...........•..................... 

20 07C4 12 082F LCALL SET NORM I ELSE restore dispatch address 
............ ~.l,. Q7f.;7 ...... Z~ ...•..... EQ ......... lE ................................ .1'10.1.1 ....... J!/, .• tlEI...IHI-. ...................... LHU. .:' .. 1:$1,~J.~ .. 1 Ml".th ......................................... . 

22 07CA 90 07DO MOV DPTR, #ELBT ; (DPTR) = ESC [ table 
........... . ~q, .Q?GP ...... f:r~ ......... Qe~Q .......................................... 1,.:J.~p' ...... $r . ...)!'1.1~ .•...•............•......... 1 .• :J.V!flF;' .. t? .'-.11)' .. f.C!\l.t: ionf' .......•.•.............................•.. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• ••• i •••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••• " ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ....... . ' ...... ............................................................................................................ ' ............................. . 



..... Z:29RoMj' 'MiCROBENcii' 's05'i' cRoss' ASSEMBLER" ('Vi'):"'2is" '24:"'FEi:i':"S3' 'is: 30:'06 'PAo'E' ·6i························································································· 
..... ~.*:~ .. ? :-:?~ . ~9!,!f:'!.m:~~ .. T.I;~tHN~/'" . F. m~W~RI;: . .l!R~~ ~ p.~ .. ~ ,.Q;3 .. ~.~~ ............................................................................................................................. . 

1 "ELBT - escape left bracket tabl~ ··············2······· .. ······························· .......... ; .............................................................................................................................................. . 

.............. ~ .................................................. ? ..................... :~F;I,.~T~. ~.~f1.t~~f1.!!i .. t!l.El .. t:!l.~!".q. ?:~M~r:-.. f.i.~i!: 1 .. sr..'!-f'.'!-~.t:~.r: .. C!f •• tM ..................................... . 
4 ; ANSI escape sequence for ESC [ Pn F 
5 ; ............. ·b .. ············· ................................... ; ...................... Ta:bi e' ent'::i'es' ar.e·:··· Fin'a i" c·ha:ril:.:ter: 'of' ESC' i:" Pr,' 'F' ·i£:~i.,en·.:£.···"··········""·············" 
7 ; followed by address of the routine which performs the .............. 8·· .. ··········· ................................. ; ....................... i:e';"ue'sh':ct' 'func't i'o·n·;··············································· .. ·········································· 
9 ,············io··············· .. ······················· ........................................................................................................................................................ . 

11 07DO ELBT EQU $ ·············12······································· ......................................................................................................................................................... . 
13 07DO 3E DB ':>' ; ESC [ :> Ps F 

............ '14' ·(iitji····· ·0898 .... ························· .. ··· .. ················· ·ow········ ·AiM·······························;-· ANs'j' 'ie'f' mo'de' ·#2···················· .. ························ 
15 ............ 'i6' 07D3······ 3F························································ ·OB········ .;?; ............................... j' . ESC . [' .'?' 'p's' F··················································· 
17 07D4 0880 OW A1M ; ANSI set mode #1 ······ .. · .. ··i8 ...... ··· .. · .. ·· ............................................................................................................................................................................... . 

19 07D6 41 DB "A' ; ESC [ Pn A ............ '20' 0707······ i:ic'9ii···················································· ·DW········ ·ACUP····························· ';" ANsi' ·Cl;r.;;·O;..·· u·p················································ 
21 ............ 22' ·i:liD9 .. ··· ·42"·· .. · ................................................. ·OB········ ·}i:e···· .. ························· j"i:::'SC' i:' 'p';' B .. ································ .. ············· .... · 
23 070A oeBB DW ACON ; ANSI cursor down ············24················ .... ·· .. · .. · .. ·· .. ·· .... · .... · .. ··· ............................................................................................................................................. . 
25 07DC 43 DB ~C' ; ESC [ Pn C 

........... '26' ·(iiDi)'···· ·OC6E· .. · .. ····· .. · .... ··· .. ········ .. ·· .. · .. · .. · .. ·· .. ·· .. oW········ ·ACRY· .. ··· .. ····· .. ············· 'j" ANS':i "cu·r;;o;..· ·r-·{ght'······ .. ··············· .. ····· .. ·· .... · .. ·· 
............ ;?? ............................................................................................................................................................................................... . 

28 07DF 44 DB 'D~ ; ESC [ Pn D 
29 07EO OC46 OW ACLFT ; ANSI cursor I eft ············30················ ............................................................................................................................................................................... . 

31 07E2 48 DB 'H' ; ESC [ Pn ; Pn H ............ 32' ·Ci7E3 .. ··· ·09FA .. · .. ·· .. ·· .... · .. ··· .. · .. ·· .. ··· .. ······ .. ······· .. · ·DW··· .. ··· ·Ap·CA···················· .. ········ i" A'NS'i' 'Pe'rf'or-rn' ·':,j~sor.· ·addr·es·i······· .... ······ ...... ··· .. · 
33 ............ '34' ·i::i7E·S····· ·4A·· .. ·· .. ·· .. ······· .. ··············· .. ··············· .. · ·DB·········; :...i' ............................... ';' . ESC . t' 'F;i' .J ..................................................... . 

............ . ~::i. R?!';9 ...... ~1;'t.H\ ...................................................... P.t.! ......... F;.I.I? ............................... ; .. F;r:-~~~ .. i.':' .. ~.i.s~1 ~:'( .................................. , ......... . 
36 
37 07E8 4B DB 'K' ; ESe [ Ps K ............ '38' 07E·9····· ·OA2B .. ·· .. · .. ·· .. ··· .. ··············· .. ··············· .. · ·DW· .. ··· .. ·Ei·C····· .. ··· .. · .. ··············· ';" Er.ase·· i'~"i j"~e""""""""'''''''''''''''''''''''''''''''''' 

............. :?!? ............................................................................................................................................................................................... . 
40 07EB 4C DB 'L' ; ESC [ Pn L 

............ :lH .. 97:E;:~ ...... QP7.Q ...................................................... QW ........ .I~f'.~'=-.............................. ! .. A~?~ .. ~'!".r:f.C!!".II'!. A~.s;,!!f.t. .1.i.':'!i' ................................. . 
42 
43 07EE 40 DB "W ; ESC [ Pn M ............ '44' ·OlE·F····· ·ODB6··· .. ·········· .. ··· .. ······························· ·DW·· .. ·'·· APi:iL.'············ .. ··············· i' 'A'NS'i' ·p£.·dor-rn· de'l'et'e"j i'~;;""""""""'"'''''''''''''' 

............ f!!? .............................................................................................................................................................................................. . 
46 07F1 50 DB 'P' ; ESC [ Pn P 

............. 4? .9?f;? ..... QP? ..................................................... QW ......... ~f'.Q'; .............................. ! .. ~}~?~. nr:f.'~!,,!1) .. q'!!.l.'!!.~~ .. Sr..'!-f' .................................. . 
48 

............. 4? .. Q?ff! ...... ~ft ........................................................ Q13: ......... ~~.~ ............................... 1. .Ii'.::?~ .. ~ .. fF! .. ~ ..................................................... .. 
50 07FS OCC6 OW APBT ; ANSI perform back tab 

............ ;:iJ ............................................................................................................................................................................................... .. 
52 07F7 63 DB ~c' ; ESC [ Pn c 

............. :;;~ .. 9.7:fJ:l ...... Q!;:k~ ...................................................... OW ......... ~P.(.) ............................... 1 .. ~N?J . .o:!~,1( L.:;~ .. ~.~t.r:~P.V~.<'?? ................................... . 
54 

............. :;;:;. .O.7.fA ...... 9.6 ......................................................... O!3: ......... ~f.~ ............................... 5 .. (:;$(:: .. ~ .. f'.r!..l .. P.tl .. f .............................................. . 
56 07FB 09FA OW APCA ; ANSI perform cursor address 

....... , .... 57 ............................................................................................................................................................... · ................................ . 



£<::'::'KL'M; Mlt.:KUl:ltoNt.:H ~\'/OI '-'KU~::; A::;::;toMI:ILtoK (VI }-<::l~ <::'1-t-tol:l-~:~ lO';;jl"\./o I"'AL'to o'=' 

..... t.ll-t . . 7..-;2.9. .. COMP.WTER . TE8M t NI:'IL . F. r Rt:Iw.~ro;: .. IlERS.! ON . .1. • Q3 .. ~M ............................................................................................. '" ............................. . 

.............. ~ . . q?F.I) ...... R? ....................................................... . 0!3. ......... ~!f'.~ ............................... ? .~.~(:: .. ~ .. f.!ii .. !:1 ...•...•..•.••••••••••••..••.••.•••.••.•..•...•.•..... 
2 07FE 062B DW ATBC ; ANSI tab'Jlation clear' 

.............. ':.3 ........................................... _ .................................................................................................... , ................................................ . 
4 0800 68 DB 'h' l ESC [ Ps h 

.............. ;5 .. 9.G9.t ...... Q;:l:;.:rl ..................................................... 1ll!J ......... 1'\.$1.'1 ••..••.•..•....•..•...•......... 1 .. I:'N$.I .. ll'.~:t .. !fI.Q!I.~ ..................•.....................•......... 
6 

............. .7: . . q?q~ ...... Re;. ........................................................ . I?!'! ......... ~ ).~ ................................. l . . !"f?(:: .. r .f.!ii .. 1 .. : ................................................... . 
8 0804 085F DW ARM 1 ANSI I'eset mode 

.............. ? ........................................................................................................................................................................................... , ... . 
10 0806 6D DB 'm' l ESC [ Ps m 
11 0807 OA3B DW ASGM ; ANSI set gl'aphics mode ··············i2······································ .......................................................................................................................................................... . 

13 0809 6E . DB 'n' ; ESC [ Pn n ............ '14' ·080A····· ·OAAF····················································· tiw········ ·ACPR······························;· ANsi" c',jr:s~''':' p~s i ti on' ·;;,,;p·or·t····························· 
15 ............ ·ib··oaoe····· ·70······················································· ·OB········· ;"p'~"""""""""""""""";" ESC"[' .p •..........................•...•.....••..•.....•..........• 

17 080D 1030 DW R2_ TC ; Tl'ansmi t page ·············is······································· ........................................................................................................................................................ . 

19 080F 72 DB 'I" ; ESC [ Pn ; Pn I' ............ 20' ·08io····· ·6i:i:24··············· .. ·················· .. ···· .. ·· .. ······ ·DW······· ··DSR······························· ';" ANsi' 'def'i'ne' s·c~·o i'i i'n;,'-' ;:esd on···························· 
21 ............ 22 .. oai2····· ·73· .. ···················································· ·oB········· ;.·s;.································;· ESc' '[. s························· ................................. . 
23 0813 OEEF DW ASCP ; ANSI save CUI'SOI' position ·············24······································· ........................................................................................................................................................... . 

25 0815 75 DB 'u' ; ESC [ U 
............ 2b' ·OSi.6:····· ·0F'03··············· .. ··································· ·014········ ·?lUS;:p·····························;'· 'ANsi' 'u'nsave' cursor' '';'('-s i'fi'.:;n···························· 
............. ~? ....... , ....................................................................................................................................................................................... . 

28 0818 76 DB 'v' ; ESC [ Pn v 
29 0819 OF96 DW SBLR ; Set bl ink rate ············30········································ ....................................................................................................................................................... . 
31 081B 77 DB 'III' ; ESC [ Pn III ............ 32' ·oait····· ·OAEA································· .. ·················· ·bw········ ·MaR························ .. ··· ';" ANSi" set' '6a,ii,j' ra fe··········· .............................. . 
33 

........... '34' ·68iE····· ·1/)j· .. ································ .. ·················· ·btl········ Ti>································;'· Est· t 'pr,' ·z······················ .. ······························· 
35 081F OAF6 DW ARAMP ; ANSI I'eset to pOlllel' UP ············36········································ ......................................................................................................................................................... . 
37 0821 7B DB "{' ; ESC [ Ps ( ............ 38' ·0822·· .. · ·oFi1A····················································· ·OW········ ·PCCK······························ ';" Prosi-:am' c'j o·ck·········"········· .............................. . 
39 ............ 40' ·0824····· ·70·· .. ··················································· ·DB········· .')T .. ···························· ';" ESC' 'c" Ps··j···················· .... ···························· .. · 
41 0825 OA65 DW ASPF ; Set Pl'otected fiel ds ············42········································ ....................................................................................................................................................... . 
43 0827 40 DB '@' ; ESC [ Pn @ 

............ 44' ·0828····' ·6DE9···················································· ·014········ ·Apic······························;· ANSi" per.·fo·rm·· iiise'i-t:·· c·hiira·c·ter:·························· 
45 ............ 46············· ·OOiE····························· ELBtl··············· ·E;:·QU······· ($.:.ELSTYi3···· .. ·············· ';" 'fa:b; e' ·f,;;nsth···················· .............................. . 

................................................................................................................................................................................................................ 



· .... 'i29ROM';"' HiCROSENCH' 'so:h . CROSS' A·si,;EM·Sl.ER· . (Vi'j ':"'iia .. '24':"FES':"S3' 'i 5=' 30 = 06' 'PAGE' 69' .....................................................................•................... 
..... . ~~~. J~??'. ~Q!'!F.'!-!l!o.~ .. 1!o.~~.~J:oI.~I,-.. f~~!,!I:J~~F;. ~I;R~.I.Q!,!. ~.~ ~~ .. ~~.~ .................. , ......................................................................................................... . 

.............. . 1 ................................................... '.? .................... ~f¥:~I?~~r..:-:. ~.~~ .. ~.~~.':'~.~!=.~ .. ~~.~~.~:;.~ ......................................................................... . 
2 ; 
3 ; *SETDISP* sets the dispatch address to the address Just 

.............. 4··· .. ············ .. ·· .. ····· .. ·················· T····················· '1'0'1' i"ou,in9' 'the' can' 'to" t"1i i"s' 'ro',jfioe:'" 'Th'i s' 'rou'ti ne' ·ti.;ei.;······ .. ······························· 
5 ; executes a -RET-. Be carefull with this. A call to this 

.............. ·6·················································;······················· i:o;"'ii"ne' 'does' not' r:et',ji-'n' 'to' 'bac'k' 'to" Fhe' 'rou'tine"that" ca.1'i ;;;r··· .. ········· .. ····· .. · .... ··· 
7 ; this one • .............. g ................................................. j ........................................................................................................................................... .. 

9 ; ............. "1"0··················· .. ···· .. ······ .. · .. ····· .. ····;···,······ .. ········· .. ENt~y···· ·none····· .. ······ .. ······ .. ······· .. ········ .. ·· ......................................................... . 
11 ; 

............ ·r2· .... ·························· .. ·········· .. ···· j ....................... ExiT·· .. · ·no·ne····· .. ····· .... ·· .. ····· .. ··········· .. ·· .... ·· .. ····· .. ············ .. ··················· .. ··· .. ··· .. 
13 ; ............. '1:4······· ........................................... j ...................... ·USES···· .. no·ne ...... ········ ........................................................................................ . 
15 .. ··· .. · .. · .. 1'6· .. ··············· .. ·················· .. ······ ................................................................................................................................................ .. 

17 082A DO 15 SETDISP= POP DSADRH ; Get high byte of data 
............ "IS' ·682C·· .. · ·DO········· ·ii:,· .. ······ .. ································· ·Pop······· ·DsADRL··· .. ····················· ';" Get' yow' b'yt'e' 'of" ilafa·· .... · ............................. .. 

19 082E 22 RET ···· .. ·· .... ·2"0· .. · .. · .. ·· .. ······················ .. ··· .. ······ ................................................................................................................................................ . 
21 ····· .. ······22· .. ···· .. ··························· .. · .. ··· .................................................................................................................................................... . 

23 ............. 24············,,·· .... ········· .. ···· .. ············ j., .................... 'SETNORM' '.:..' 'set" ·d1·spa.t"ch·· f;oi-·ma:i····· .... · .. ···· .. ················· .. ·· .. ·· .. ····························· .. 
25 ; 

........... .. 2t;··'·············· .. ··· .. ·········· .. ·········· .. j ...................... 'il-sETlifoRMiI-' 'se'ts" Hie" cf{ s'pa:iCii' address" f'oi-" prc'-ce'ss'io'g' ·charac·ters············ .. · .. ········ .. 
27 ; back to the 'normal' address. · .. ······· .. ·28·················· .. ······ .. ······· .. ······· ..... j .............................................................................................................................................. . 
29 ; · ............ 30" ............................................... ; ...................... 'ENTRY' ... 'n o'ne' .................................................................................................. .. 
31 ; .............. 32······ .. ············· .. ·························· j ...................... ·Exii····· ·no·ne············· .. ········ .. ····· .. ········· .. ··········· .. ·············· .............................. . 
33 ; ............ ·3·4················· .. ···························· .. i· .. ··················· 'USES····· ·no·ne··· .. ·················· .. ····· .. ··············· .. ······ .. · .. ···· .. ·· .... ························ .... ·· 
35 ······· .. · .. ·36···· .. ··········· .. ························ .................................................................................................................................................... . 
37 082F 75 16 87 SETNORM: MOV DSADRL, #LOW (NORM) ; Restore dispatch address ............. 38' 0832" ..... 75· .. ······ l's'" ...... 0'0' '" ............................ ·Moli· ...... DSADRH';' #H'iOH' '('NORM i····· ....................................................................... . 

· ............ ~:~ . Q?~9 ...... ~? ....... _ ................................................ ~"'.T ................................................................................................................... . 
..................................................................................................................................................................... ; ........................................ . 



L'<:"'I"(UI~; l~ll~I"(UI:<t:.I"L-H ::.<VOl L-I"(U'=''=' A'='::>t:.I"IJ:lLt:.1"( IV1'-"'::1::'< '<:'+-I"t:.I:<-::'<;S lO:;SV:Vo ..... AI,jt:. IV 

· .... ~.i!"~ .. "1..-:2.';1 . .cOMPUTER .T.ERI'!I1.I\IAL. .F.I.~MWAAE . YERSION .1...03. **.* ............................................................................................................................ . 
· ............. l ................................................. u. ..................... SJ..JMP. .. 7 .. S e.a r·.c h .. t.ab.l e .. all d .. .j .urnp. .............................................................. , •........•... 

2 STCALL - Jump to routine in (DPTR) 
.............. 3 .................................................. l. ............................................................................................................................................ . 

4 *ST.JMP* does a sear'ch table operation. If the data was found 
.............. , .................................................. l ....................... :i. t .. d.Qe.s.:a . .i.IJInF.' .. tA. :t.bs? . addr:e.ss .. i..n .. th~ .. (OP.TRl., .. Ather.wi.s!?. ;i.t .................................. . 

f:., does a retul'n • 
.............. 7 .................................................. ; .............................................................................................................................................. .. 

8 *STCALL only does a Jump to the addl'ess in the (DPTR) • 
.............. 9 ................................................. i ............................................................................................................................................... . 

10 
............ .11 ................................................. 1. ...................... E;:NTRY .... . WP.TR> . . 7' .. a.<ldr:eH .. tP.. J.V{TIF.' •• tp ................................................................... . 

12 
............. 13 .................................................. 1. ...................... E;:)Ur ...... J1Pfle ..................................................................................................... . 

14 
· ............ 1.:;; ................................ , ................ i ...................... ".Il'lE;:l'l ..... . A ... .............. , ....... " .................... , ................................................ , ........ . 

16 
............. ~? ................................................................................................................................................................................................ . 

18 0836 31 F7 ST.JMP: ACALL XSTAB ; Seal'ch the table 
............. 19 .. 9.e3.e ...... ~.o ......... Q2 ............................................. oJ.c ......... SmET ............................. l .. .I.F. .. car:r.Y .. is .. s.et .. THEN. r:e.tIJS':O ............................ . 

20 
............. 2.1. . Q$~I:\ ...... I';~ ................................. l'lTr::I:lI...I...: .... , ......... C.l.R ....... 1:\ ...•............. " .•....•.•......•...••.....•..........•. '" ..••.. " " .••..•.•...•.••...•..•..•.••..•...• 

22 083B 73 ...IMP @A+DPTR ; ELSE jump to addl'ess 
............ 23 .................................................................................................................................................................................................. . 

24 083C 22 STRET: RET ; Retul'n 



,.,.~ 'i2'9ROM;" 'MI'cR'oBENcH' 'so5'i' cRoss' AssEMBLER" (·vi·j:...·:iie·· '24':'FES':S3' 'is: 30:'0'6' p'AGE' ·ji························································ ................................ . 
· .•.... ~~.~ .. ~ :-.:?? . ~.QJ:1f.I,J:r:~R . :r:~RJ:I.I.~Rt,.. F r~~.I1~.I1~ .. Y.E;F;l~ ~ .Q~. ) .'. 9~ . :M:~:M: ........................................................................................................................... . 

1 , , ASM - ANSI set mode sequence ... ~ ...... , · .. ···2························ ......................... ; ............. _ ............................................................................................................................... . 

3 ; *ASM* set the specified mode(s), ................. 1' ......................................... ....... ; ............................................................................................................................................. . 
5 ; .............. . j,; ................................................ . ; ...................... ·ENTRY···· ·ne;n;;;······························· .. ······ .. ······· .. ······ .. ······· .. ·· .. ······························ 

............... .7. ................................................. 1. ............................................................................................................................................ . 
8 ; EXIT none 

" .............. ~ •...........................•.•.................. ? ..............................................•.•...•...•.........................•..•••.•.•..............••.•..•.•......................... 
10 ; USES all 

............. ~} .............................................................................................................................................................................................. . 
12 

............. ~.~ .. <??~~ ...... ~L ....... RL .................... ~.!;?~.: .................. .I:\!=:~!-:t,. .... . l?!'I.F:' ............................... J .. ~~J: .. r.~~.~ .. ( ?r: .. f;~.r:l".f;? .1;'~r~IfI.fl't.·H· ........................ .. 
14 083F 40 OE JC ASMR ; IF parameter THEN 

............. ~.!:? .q~.~~ ...... ?:~ ......... f.1? ........ 9.~ ................................. 11~Y ....... . l#? .~.f!?f"!T.L, ...................... ? .... . ('£P .. := .. J:.~I?I.~ .. J.~I;I~tr! ..................................... . 
16 0844 90 0850 MOV DPTR, #ASMT ; (DPTR) = "ESC [ Pn h" table 

............. ~? .. <??!!? ..... ~L ........ f.? ............................................ I:'~.I:'\-.t,. ..... >\?.1:t;'):! ............................ 1 ..... ~.~?.r:o;:.t"! .. t:?t! 1!1( ................ , ............................. .. 
18 0849 40 04 JC ASMR ; IF found THEN 

............. ~~. ~?!l:J?l ...... H ......... '?P! ............................................ . I:'~.I:'J,...L, .... RT!=:~ht,. ........................... i ....... A.I.!IfJ~ .. t.9 .. r!=>.l,It.tf'i.~ ....................................... . 
20 084D 80 EE SJMP ASM ; and keep going 

•.......•.... :?.1 .................•.•............................................................ , ....... , ........................ '" .......... , ., ............................................................... , 
22 084F 22 ASMR: RET 

............. ?q ............................................. .................................................................................................................................................. . 
24 

............. :;2.~ ............................................................................................................................................................................................. .. 
26 

............. ?? ................................................. L' ...................... ~?J~r..:-.. flN?~ .. !;~:t;. fl)9.~~ .. !Hl.':IJ.!~nO;:f! .. t.~I:o.l f! .................................... .............................. . 
28 ; 

............. g~ ................................................. i ....................... ~A$MT:M: .l=.9f'i.t;t.t n.!;. X;t.U.c! .. ~~r:'llfl)~:t:~r:!l' .. f!=>.~· . .'~!O.$(:: .. ~ .. f.!'!. ./):' .. :;<.f:':I.4f!n>;Jl! ................................ . 
30 

............. ;;l.~ .............................................................................................................................................................................................. . 
32 0850 ASMT EQU $ 

............. :3.~ ............................................................................................................................................................................................... . 
34 0850 01 DB 1 ; ESC [ 1 h 

............. ;;l.~ .. Q~~H ...... Qe~E;: ...................................................... OW ......... 1;OATM ............................ ; .. ;:.nt.f:f .. l!'!~;t.r:(lJl!(l .. ;tf:f!a. t.r.aoll'.f.er ............................ . 
36 

............. ~7.. Q?~~ ...... ~:? ........................................................ Qf! ......... ;;: .................................. i .. ;:~C .. ~ .. :;1 •• t'J ................................................. '" ... . 
38 0854 OFB9 DW DKI ; Disable keyboard input 

•.••.•••.•••• :;1.9. ......................................... ..................................................................................................................................................... . 
40 0856 04 DB 4 ; ESC [ 4 h 

............. ~.l •. Q~::i7 ...... Qe~4 ...................................................... OW ......... .e;l[':;~ .............................. I .. ~.Ilf:.e:f .. i.n:;<Jl!r.t .. .;:; i)ar. a.;: t.e r .. mode ............................ . 
42 

· ............ ~~ . Q?~? ..... ~!9 ........................................................ .Qf! ......... !:I .. ................................ ; .. ;:.!:'1C .. ~ .. 9 .. t'J ....................................................... . 
44 085A OB'74 DW EERM ; Enter erasure mode 

............ :9~ ............................................................................................................................................................................................... . 
46 085C 14 DB 20 ; ESC [ 20 h 

............. !{Z . . Q?~P ....... Qf!!:I:i! ...................................................... OW ........ . I;~.G!, ............................ ... ; .. !;Oil.I;oJ.~ .. ~!-I.t;? .eg . . qn .. I,..F. ............. ......................... . 
48 . 

· ............ 4~ ......... '" . QQQ!=i . ............................ M>MT.L. ................ I':Q!J. ....... . <'$:-f)~!'lT.>.I.q .. ................... , .. TOl.!;. J.e . .1 !?.I)l!'.t p ................................................. .. 
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..... ~~~ .1-. -:"l..'i! . • CO.I'.lf'.I.IT.I;f( . T.I;~l'1JN€lJ.. . F.l R~Hf.lRe: .. Yl::ijS.l ON . . 1 •. 03. . t.itt ............................................................................................................................. . 

.............. L ................................................ ;.~ ..................... €lR~ .. -: .. f.lN!?J .. r-.~:>.~j; .. tn.q!l.~ .. !!!f!~"'~I).C;f! ......................•....••.........•...•..................•......•...... 
2 ; 

.............. :;l ................................................. J ....................... jf-A~!'ljf-.. I:'~!?~t .. th~ .. ~p.~s:.i. f.~f!.<j. )1)9.Qf!.(!?.>., .....................................•..•............................... 
4 , 

.............. ~ ................................................ J .............................................................................................................................................. . 
6 ,ENTRY none 
7 , ........................................................................................................... . ····· .. ·······~:f················································j·······················ExiT····· none 

.............. ? ................................................ . J ...............•.•.•••..•..•....•..•.•.•...................... .......................••.. ..•.••.•••••.•••.••••••.••..••.••••••. .•..•••••.• I •••• 

10 'USES all 
············{1········································ ........................................................................................................................................................ . 

13 085F 31 Dl ARM: ACALL GNP ; REPEAT get par-ameter-
............ 'i4' ·086·i····· ·40 .. ······ ·EC············································ :.ie········ . ASMR .............................. ; .... 'ii:" n'~' ·p.a,,~.am~t~;':· THEN" ~'et',j~'n""""""""""""" 

15 O~?~ ...... ?~ ......... ~9. ......... <?? ................................. !'I.9Y ........ ~.' .. ;I!~R~J:I,. ...................... .I ...... (~.~.::. :t:lil.lll ~ . .1.f!f!!jI~/:I ....................................... . 
............ ·ib .. 0866 90 0871 MOV DPTR. #ARMT , (DPTR) = "ESC r Pn I" table 

17 0869 31 F7 ACALL XSTAB I sear-ch table 
........... "is' .086.13 ..... ·40· .. ····· ·E2····· .. ··························· .. ···· .. ·· Jc·· .. · .. ·· Asr'jR·· .. ···· .. ·· .... · .. ·· .. ···· .. ·i .. · "ii:" n'~t" ;:'ou'n,j"THEN .. r:.;.tu;.:n····· .. · ...... ·· .. ············ 
............. 1.? .9~9R ...... ~~ .......... ~f1 ............................................. ~.I:;~!-:I,. ..... !?J:1;=~1,.!-, .......•............•..... .l ...... C;~.1.! .. r;-~V~;f!~ ................................................ . 

20 086F 80 EE S.JMP ARM I UNTIL for-ever-
····· .. · .. ··~1··· .. ·· .. · .. ······ .. ····· .. · .. ·· .. · .. ············ ............................................................................................................................................... . 
••••••••••••• ~~ •••••••••••• o> ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• " ........................................................................................................ . 

25 'I ARMT - ANSI r-eset mode se9uence table · .... ·· .. ·· .. 26 .. ··········· ..................................... , ............................................................................................................................................. .. 

............ . '.?? ................................................ , ....................... ~i:\R.,:r:~ .. «9.r)j;.~~.FJ!\' .. Y.~ H!I .. F;'~r;-~rp~tll!.I:'!s .. f.qr-.. ~·.~RC;: .. ~ .. F?rr .. 1.': .. !!!f!."!\.I,,::I).C;f! ................................. . 
28 

............. ;~ ............. 'OS7i' ............................. ARMT' ................. E::'GiiJ' ....... $' ......................................................................................................... . 

........ 31. . ............................................................................................................................................................................. . . ... 32 .. M71 .... · "oi" DB 1 I ESC r 1 1 
33 0872 OB71 DW XGATM , Exit guar-ded ar-ea tr-ansfer-· .. ···· .. ···!34· .... ·· .... ·· .. · .... · .. ···· .. ····· .... · .. ··········· .. · .......................................................................................................................................... . 

35 0874 02 DB 2 , ESC [ 2 1 
.......... "36' ijt:!'i's·· .. ·· ti~lt~"""""""""""""""""""""""""'" ·ow·· .. ···· ·EK'i'·· .. · .. ··· .. ·· .. ·· .. ········ .. j"i::'na:b it;· 'kevb'oard" input' .. · .... ········· .. ········ .. · .. · .. ·· .. 

37 ............ 38 .. 0877'·· .. ·olf· .... ·············· .. ················ ................... ·DB····· .. · ·4 .. ·········· .. · .. · .. ·············· ';"ESC' ["4' i ...... · .. · .. · .. · .. · .................................... . 
39 0878 OB58 DW XICM , Exit inser-t char-acter- mode .. · .... ·· .. ·40 .. ··· .. · .. · .. ···················· .. ····· .. ········ .............................................................................................................................................. . 

41 087A 06 DB 6 I ESC r 6 I ............. 42"6~1~'" .. ··Oti7 .. j .. ······· .. ······················ .... ·· .. ········· .. ·DW········ ·XERM····· .. · .. · .... ····· .. · .. · .. · '1" Ex'i't' 'e;':as'ur'e' 'm~'d~;""'''''''' .............................. . 
43 

.......... ···44· ·087D····· ·i4 .. ··· .. ············ .. ··············· .. ······· .... ······ ·tiB···· .. ·· ·:20···· .. ······ .. ·· .. ···· ........ ···;· Esc"r' 20··1 .. · .. · .. · .. · .. · .. · ...... ··········· .. ······· .. · .. ··· .. · 
45 087E OB65 DW XACR I Disable auto CR on LF ............ ;q:/!, .............................................................................................................................................................................................. . 
47 0005 ARMTL EQU ($-ARMT) 13 , Table length 

,T-....... e", •••••• ," ••••• ~ ••••••••••••••••••••• ," ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• " •••••• " •••••••••••••••••••••••••• 

.. - ••••• ~ •••••••••••••••••••••••• ", •• ,. •••••••••••••••••• '"0 ••••••••••••••••••••••••••••••••••• " •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••• 

.................................................................................................................................................................................................................... 
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. . . . . . ~~.~ .. ~ :-~? .~Rr:tFVr:r;R . T.E;~m N~h . f ml1~~R.I; .. \!~.~~.~ Q.,,! . . 1. ~ ~!? .~:*:~ ............................ ' ................................................................................................ . 

1 "AIM - ANSI mode #1 ···············2··············· .................................. ; .............................................................................................................................................. . 
3 ; *A1M* inputs the parameter string and final character for ···············4··············· .................................. ! ....................... rhe'" 'ESC"[' '7' PS' '1"'" seq·,jfir'c·e:·············································································· 
5 ; ··············6··············· .................................. ! ............................................................................................................................................. . 
7 ! ENTRY none .............. S··············· ............................................................................................................................................................................... . 

9 ; EXIT none ............. 1·0···················· .................... , ..................................................................................................................................................... . 

............ . P .................................................. ! ....................... !-!~!O.9 ...... ?.1. l ...................................................................................................... . 
12 
13 ............. 1'4' ·o8si:i···· ·ii········ ·ii3···················· A1M:·················· [:LR······ ·PSD'F······························;· 'ci'ea''':' *PSD*' 'fi as············································· 
15 0882 11 2A ACALL SETDISP ; Set dispatch and ret'Jrn ............ ·i6················· .......................................................... , .......................... , ................................................ '" ........................... '" ...... . 
17 0884 31 71 ACALL PSD ; Get parameter string 

............. 1'8' ·0886······ 50········ ·.'::,7············································ JNC······· ASMR······························j· 'iF' j-,·ot'· d'or,'e' 'THElif' return·································· 
19 0888 11 2F ACALL SET NORM ; ELSE restore dispatch 

............. 20' 'oi:i8~i"'" ·75········· F:o········ ·0'2································ M6i.i······· s;' ·#EQMTL······················ i" i si' ';" 'fab i"e"i e·ni;O,th·········································· 
21 088D 90 0892 . MOV DPTR, #EQMT ! (DPTR) = ESC [ ? table ............. 22' ·0890····· ·bi········· 36············································ ·A.J'Mp······ STJMp···························· i' 'Jump' 'to' 'a.~;.,:.' '~o',jt'ij-,'e"""""""""""""""""""" 

............. :;2.:;c ...•.•.................................•...................••.•.....•.......................................................................................................................... 
24 
2 c · ............... ---:' .............................................................................................................................................................................................. . 
26 

............ :47 .................................................. '.? .................... !=;~!'!"f .. -: .. ~~."~.~~ .. ~ .. 7. .~T!. P.;; .. ta.~.1.~ ........................................................................... . 
28 
29 ! *EQMT* contains the fourth and/or final character ........... "3'0'" ........................................................ '" ................................................................................................................................ . 

............. :;3J .............................................................................................................................................................................................. . 
32 0892 EC'!MT EQU $ 

............. ;;l.Cl .............................................................................................................................................................................................. . 
34 0892 68 DB 'h' ; ESC [ ? Pn h 

............. ;;l.~ .. Q$.~;;l ...... Qf;lI?Q ..................................................... PI:' ......... f\W~ .............................. ~ .. ~!'!~~ .. ~."!~. r.fI"!~.~. J!~ ............................................ . 
36 

............. ;3;7 .. \If.;?::! ..... . (;OG ........................................................ J.!~ ......... . '.1 : •................................ ! .. ~~~ .. ~ .. ? .~·n .. J ...................................•............... 
38 0896 08CC DW A1RM ; ANSI r'eset mode 

............. ~,'i! ............... ............................................................................................................................................................................... . 
40 0002 EQMTL EQU ($-EQMTl/3 ; Table len9th 
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• .... ~.~~ .. ?-:'l-.,;? .G9!1f'.L!TFir:<. . TFil;lm !'!I:'k . f.l RI':1W~R.E;: . . W:R9.~ ON . .l., Q~ .. ~~f ............... ' ............................................................................................................. . 

• ..•..•.••.•.• ~ .•.••.•••..•..••...•..•.•••....•••...••••.•••.•••. '. 1 •.•..•••.•..••.•••••• A:?M . ~ . AI"!I?) .. ~9.4f' .. ~h . .......................................................................................... . 
2 , 

.............. ~ ....•............................................ ! ....................... !l:1:'~~~. j..r!P.I.!~.~ .. i;!l.<!l .. ~~.r:~!I!~.t:~.r:. ~tf:~n~ .. ~n<j .. f.' ~.I)iil.l .. .':;!lM·;a,~.t:f'r: .. i';Qf .................................. . 
4 ! the ESC [ > Pn Ps sequence • 

.............. ~ ................................................. ~ ............................................................................................................................................ . 
6 ; 

.............. 7. ................................................. ! ....................... Fi~J:I;lX .... nqn~ .................................................................................................... . 
8 ! 

.............. ? ................................................. ! ....................... !;~.I.T ...... nq!"I.<!l .................................................................................................... . 
10 ! 

............ )~ .................................................. l ....................... l-!~!;~ ...... iil) J ...................................................................................................... . 
12 

............. ~~ ................................................................................................................................................................................................ . 
14 0898 C2 18 A2M: CLR PSDF ! Clear- *PSD* flag 

............. ~~ .. 9.~?~ ...... H ......... ?A ............................................ A~Al,.h .... ?U.IH.::?J:" .......................... ! ... ~f'.1; .. Q1..!H'.a.1:.o:;tt .. ~no;l .. {"Il.tw:·n ................................. . 
16 

............. ~ 7 .. 9.r:;?Ci ..... . ~.1 .......... 7.1 .............................. : ............. . ~.G~.l,.I..-.... . J:".::?Q ................................ ! ... G?1; .. ~~.r:?!I!~.t:~r:. J!i.tr.in!;l ...................................... . 
18 089E 50 22 .JNC A1SR ! If' not done THEN r-etlJr-n 

· ............ 1.?. Q!,!~~ . ..... P. ......... :?f ............................................. Aq\l,.I..-..... :;>!;T!'!ORI':1 ......................... J .. J:;1,.J:iE:: •• {"~~.tQr.e .. d ;"H~~:t.o:;O ..................................... . 
20 08A2 75 FO 02 MOV B, #EGTTL ! (8) = table length 

· ........... ~L.Qi3.~~ ...... ~9 .......... Q?AI?t .......................................... J:1QV ........ J;lF:TR •. . 4t~GT.1 . ................... ; ... (J;lF:TR 1 . . "f. ES.C .. ( . ).- .. h.ll J!: ................................... . 
22 08A8 01 36 AJMP STJMP ; Jump to any r-outine 

............. ::;:9 ............................................................................................................................................................................................... . 
24 

............. .:?~ ....................................... ......................................................................................................................................................... . 
26 

............. ~? ................................................. '.! ..................... !O:GT.1 .. -: .. <!l~.C;~.~f' .. ~ .. :? .. F:"n. p.~ .. t!l.~J.~ ........................................................................... . 
28 ; 

............. =?~ ................................................. ! ....................... !l:1;~n:i!" .. C;!='.I!~.~~nl> .. t:.I.!~ .. f.C!':Ir;th. M9/!='P . . f;j.n~.1. .. c;!l"H".~~.1;~.r: ............................................. . 
30 

............ ~~ ............................................................................................................................................................................................... . 
32 08AA EGTT EQU $ 

............. ~;3. .............................................................................................................................................................................................. . 
34 08AA 68 DB 'h' ! ESC [ > Pn h 

............ ~!?. 9!-,!~~ ...... 9~~f. ..................................................... P.l-! ......... ~~$M .............................. ! .. A~RJ .. gt .. IfIP.o;I~. 1H ............................................ . 
36 
37 08AD 6C DB ' 1 ' ! ESC [ :> Pn 1 ············38· ·08AE····· ·0944····················································· ·DW········ ·A2RM····························· .! .. ANSI· ·~~·s~·t· ·m~·d~················ .............................. . 

............. ~? .............................................................................................................................................................................................. . 
40 0002 EGTTL EQU ($-EGTT)/3 ! Ta.ble length 



..... 'i29ROM';" MicRoBEN6( 8oefi' 'cRoss' ASSEMBLER' '(I/i i :":2'18'" 24:':FES:"S3' i"si 30':'06' PAGE' ·75························································································· 

...... ~~.~ .. ~ -:-~? .I;=Rt:1P.y:r:;:R . T!=;~M H!I:\~ . f.m"\'l.~~.E; . :-!~R$.~ 9N .. 1., 9:;C .. ~~~ ............................................................................................................................ . 

1 •• A1SM - ANSI mode #1 set mode sequence · .. · .. ·· .... ···2·············· .. ·· .. ·· .. ······· .... · .. ··· .. ······.; ............................................................................................................................................. . 

3 ; *A1SM* set the specified models). ············· .. 4··················· .. ·· .. · .. ········ .... ·· .. · ..... ; .............................................................................................................................................. . 
5 ; .............. 6·············· .. · .... ··· .. · .. ······· .. ····· .. · .. ·;··· .. ················· . ENTRY' ... ·n·one······························································································ .. ··· .. 
7 ; .............. S· .. ··········· .... · .... · .. · .. · .... ·· .. ·· .. · .. ·· ... ; ....................... EXi't· ..... r.·.;r.e············· .. ······················································ .. ···· .. ····· .. ···· .. ·········· .. 
9 ; ............. io········· ........ ............................... ';' ...................... LisEs······ /!t.,;, 'B~' 'DPTi=i·········································· ................................................ ,-

11 .. ········ .. ·iz· .. ············ ...................................................... , ........................................................................................................................ . 
13 08BO 31 D1 A1SM: ACALL GNP ; Get next (or- fir-st) par-ameter-............. i'4' ·08B2······ 40·· .... ·· ·oe:··· .. ·········· .. ···· .. ·················· .. ·· JC·· .. ···· ·A·1SR············· .. ·············· 'j' 'ii:' ·j.a~arnete~· ·THEN··········· .. ········ .. · .. ················· 
15 08B4 75 FO 03 MOV B. #A1STL ; (B) = table lensth ............. i6' 08B7'····· 90 .. · .. ·· .. 08C3········· .. ·· .. ······················· .. · MOV······ ·tlPTR;· ·#AisT····················j· 'iDPTR)' ';'; 'ESC" t· '7' 'pi)' h' ta.b·i;;··· .. ···· .. ··············· .. 

............ Jl. 9?~~ ...... "'1-. ......... F;7. ............................................ f!~f!I,.~ .... 1<.~r.I:\!3 ............................. ~ .. ~!" .. !.r.c;" .. t:.a,!l.l.~ .................................................. . 
18 08BC 40 04 ,JC A1SR ; IF found THEN 

............. ~.'i? .Q~.I;I~ ...... . ~1... ....... :;cA ............................................ f!~AI,.~ .... ~Wf:\!-.L,. ........................... i .... A lJ.~F.. t.o:? .r:fJ.I!t:.i.!".~ ......................................... .. 
20 08CO 80 EE S,JMP A1SM ; and keep soins 

............. ~~ ................................................................................................................................................................................................ . 
22 08C2 22 A1SR: RET 

............. ?~ ................................................................................................................................................................................................ . 
24 

............. :?~ .............................................................................................................................................................................................. . 
26 

............ ::?Z ................................................. ;.!.. ................... fH\3.1.::. A~~J .. 1'fI.C!~~. 'H .. ~!i!:1'. JfJ9.4f .. J.~p.1!! .................................................................... . 
28 ; 

............. :?~ ................................................. .I ....................... ~.~J~~J:~ .. 1=.c!I).t:~.i.I)!5:. X"!-J.~~ .. !".a,r.a,I'fI.~t:.~r.~ . .f:9T:. F;$!7: . . C •• ~. p.1) .. !:t .• !if."\J.~!".C;~.· .............................. . 
30 

............ :.3.1, ............................................................................................................................................................................................... . 
32 08C3 A1ST EQU $ 

............. :;c~ .............................................................................................................................................................................................. .. 
34 08C3 02 DB 2 ; ESC [ ? 2 h 

............. :;C::;. QS!::-9-...... Qe.Qz ..................................................... P.11 ......... 1;:.1;1:1. ............................... ;, • .E;{l.tf'.r: . . 41)~. /lJ9.q~ ............................................... . 
36 

............. ;:f? .. Q!3.G~ . ..... . q~ ........................................................ PJ;I ......... ;3. ................................. .l. .. 1;9.G. J . :? .~ .. t!. .................................................. . 
38 08C7 OBAC DW CLRS ; Enter- 132 collJmn mode 

............. ~y. ............... ............................................................................................................................................................................... . 
40 08C9 07 DB 7 ; ESC [ ? 7 h 

............. :lH .. Q~CA ...... QAF.P. ..................................................... P.11 ......... ~.E;QJ.. .............................. ; ... l1r.'H' .. 'a-.t. )!1:(l.q •• C!f .. 1.i.Of! ........................................ . 
42 

............. ~.:;c ............. QQQ:;c .............................. AlRTI-. ............... . !;Q\..! ....... ~~:-l-mlT'>'(~ .................... J .. :t'a-.tll.~ . .1.f'M'.U .................................................... . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 76 
.•.• ;It"!l".~ . . :t;-;-.4~ • • CQ~f:I.,IJ:I;:R .lERl'1.1IAAL .f.l~WARE. y'F;:RS.l.ON .1. 0.3 . . il"M ...........................•.............................................................•..•...................•............. 

............. .1 ..................•...•••........••.•.•.•..•..•... !.l ...................... ~.1g\'1..:-.. flN$J. !1l9.(j~ .. tt.1 .. r:"1'?"1':t .• !l!q~.~ .. !i?<j!l.~(l.O:;? ...........................................•..•.............. 
2 ; 

.............. :;: ................................................... t ....................... ~fl.\~!'!~ .. r-~~~t~ .. :t.t;.~ •. f.'.F.'~.<;~.f ~.~~ .. 1)'t.qo;l.1!t L!.! 1. •................................................................... 
4 ; 

.............. ~ ....................................... ........... ; ................................................................................................................................................ . 
6 ; ENTRY none 
7 ; ............. ·S················ ................................. i······················ ·Eicii····· ·no·ne······································································································ 

.... ~ ........ 5? ................................................ J ........................................................................................... ................................................... . 
10 ; USES A, B, DPTR 
11 ............ 1"2··············· .. ·····························································,,·············································· .................................................................. . 
13 08CC 31 D1 A1RM: ACALL GNP ; REPEAT get pa~amete~ 

............ i"4' ·oscE:"····· '4ci'" ..... ·F2········································· .... :..ie········· AisR······························j···· 'iF:' r;o' ·pa:,,:.;:m;;;te·,,:· THEN' '';':';i t····························· 
15 08DO 75 FO 03 MOV B, #A1RTL ; (B) = table length 

............ ·16 .. 0803····· ·90· .. ···· .. 08DE········································· MOV······· DPTR:" #"Ai"Rt"···················j····· i DPTRr';; 'E"sc" ('-',' 'F'ri' Y' hibi e·························· 
17 08D6 31 F7 ACALL XSTAB ; Sea~ch table 

............ fs' ·OBDE!·····"40 .. ······ ·E8············································ JC .. ····· .. A·is"R······························j···· 'iF' {o lin d' ·ti-iEN··············································· 
19 08DA 11 3A ACALL STCALL ; Jump to ~outine 

............ 20' ·08DG····· ·so········ ·E:E············ .. ······························ s.Ji-ip······ AiRM······························ i' 'uNTiL' 'f~'~e'v€;~""""""""""""""""""""""""" 
21 ············2"2········································ ........................................................................................................................................................ . 

........... . ?-::E! ................ .............................. 0 •••••••••••••••••••••• • ~ •••••••••••••••••••• -, ••• ,_ ••••••••••••••••••••••••••••••••• i •••••••••••••••••••••••••••••••• .r ••••••••••••••••••••••••••••• 

24 
25 "A1RT - ANSI mode #1 ~eset mode table ···········26 .. ········································ ........ ; .............................................................................................................................................. . 
27 ; *A1RMT* contains valid pa~amete~s fo~ ESC ( ? Pn 1 sequence. ············28········································ ........................................................................................................................................................ . 

29 ........... ·30············· oaoE····························· "Ai"Rt"················· EQU······· $" ......................................................................................................... . 

31 
........... ':i2' ·OS"riE······ 02············································ .. ·········· tis·········2··································j· 'ESC"C '1' ·2··j"···················································· 

33 08DF OB07 DW EZM ; Ente~ VT52 mode ············34········································ ........................................................................................................................................................ . 
35 08E 1 03 DB 3 ; ESC [ ? 3 1 

............ 36' ·OSE2····· ·OBA·C····················································· ·DW········· CLRS······························;· 'E'riter: '80' cc,'fuiriri' ·m()d;;;······································· 
37 ........... '38' ·oi:iE4······ 07························································ ·DEI········ i··································j· 'ESC"C .-;, .. 7".j .................................................... . 
39 08E5 OBOO DW DEOL ; Disca~d past end of 1 ine . ... ... ······4·0···· ...................................................... '" .................................................................................... , .............................................. . 

........... . ~.1 .............. 9.<?9? ............................. . ~;.~T!-: ................ ~~~ ....... . (.'.I?-:-.~~.~"!) (~ ..................... L .~~.~!.f! .. 1. ~.I"!~.~~ ................................................... . 



..... 'i29Rotf;" HICROSENCH" 805'i' cRoss' ASSEMBLER' '(v i" i :':::,m3'" 2"<i:':FES':'S::I' i 5: 30':'06' PAGE' '77 ... , .................................................................................... . 
. . . . . ~.~~ .. f::?~ J:;9~J;"!-!T~~. '!E;:Rt!! J.I'!IAt... f J~!1."!~.~~ .. YF;~~ H?~. J .'. q;:: . ~~~ ............................................................................................................................ . 

1 , , SMS - set mode sequence •...•.•••..... ::2" •...••..•.....••••••••••.•.•••••••..••.•.....•.•. ; •.••••.•.•..••••....•.......••.....•.•.......••.•.•••.••••......................•••••••••••••••••..•..•..••.••••.••...•.•.....•.••••••••.••••• 

3 I ·*SMS* sets the mode specified by the last cha~acte~ in the .............. '4 ............. , ................... , ................. , ....................... seq',je'nce ~ ......................................................................................................... . 
5 ; .............. ~; ................................................. ; ............................................................................................................................................. . 
7 ; ENTRY none " ............ S .................................................. ; ....................... ... u ..................................................... ............................................................ . 

9 'EXIT none .. · .. · .. · .... iii· .. · .... ·· .. · .. ·········· .... · .. · ...... ··········j· .... · ....................................................................................................................................... . 

11 ; USES all ··············i2·· .. ·········· .. ·· .. ·· .... · .. · .. ··· .. · .... ···· .. · ............................. , ................................................................................................................ . 

13 
............ 'i4' OSE?······ 1'1: ......... 2p, ...... · .. · .. · .... ··· ·SMSi················· 'Acp,lC'" ·SETjjisp····· .. ·· .. ··· .. ··········f· ~et" di's'pate}i' ·a.n·d· ·re·tu·,.:;.,·,,·········· .. ···,· .. ·,··,········ 

15 
............. i'6 .. OSE9·'···· n·· ...... · 2,:-· .... · .. · ........ · .. · .. ·, .. · .. ········,··,·, 'AcAlC'" 'SETNORM'· .. ·· .. ··,······ .. ······ ';" ~eS'to':'e" dis'patc'Ii' aifdr·es·s .. ···· .. ····· .. ·· .. ··· .. ··,······ 

17 OSE8 C3 CLR C ............ 'is ·O·9e:·C····· ·94· ...... ·· 3i··'· .. · .. ·· .. ········ , ...................... ·sUss· .. ·· 'A;" ojf' r"···· .. ··················· ';" Subt;..·a.c·t· ·of·fs·et .. ········ .... ·· .. ··· .. ···· .. ··· .... ·· .. ···· .. · 
19 OSEE 40 OE JC SMSRET ; Check fo~ lowe~ bounds 

............ '20' osi='o .. ···· B4 ...... · .. 09· .... ·· .. 00 .... · .. · .. ·· .. ·· .. ··· .. ·· .. · .. ·· ·tJNE····· 'Po';' #(,'5",''::':0'',;'' SMsi .. ······ .. · .. ·· .. · .... ·· .. ······· .. ·· .. ·,· .. ······· .. ···· .... ·····,·· .. ··,·· .. · 
21 OSF3 50 09 SMS1: JNC SMSRET ; Check fo~ uppe~ bounds ............ '22' 0·91='·5···· .. 0·4 .. · .. · .. ····· .. · .. · .. ···· .. · .. ·· ......................... iNC .. ····· ·A···· .. ···· .. ······ ................ ';" Bump' 'UP' i'rit"o' ·r:iing'e· .. ·· .. ·· .. ·· .. ······· .... · .. ····· .. · .... · 
23 OSF6 75 FO 09 MOV B, #SMSTL ; (8) = table length 

., .......... '24 ·09F·9····· ·90 .. '··· .. · MiT····· .. ·,· .. · .. ····· .. ··············· .. · ·MOV····· .. 'DFiTi'f;' ttSMST············ .. ····· j" (OP'TR)';';' ESC' x' PO' ·tab )·e····' .. ··········· .. · .. ·· .. ·· .. · .. · 
25 OSFC 01 36 AJMP STJMP ; Jump to any ~outine ············26········································ ....................................................................................................................................................... . 

.. . . . . . . . .. . . ?? .. ~~f.~ . , .... ~;? ................................ !?I')?~~!: ......... , . , .. ~~T ........................................................................................... , ...................... . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 78 
· ..... ~"!!".~ . k:-."4? .CQ~P.V:r:I;R .TEF.lM 1 NI;\I-. . F.lRl'!Il-I.f:lRE; .. V~RS.tON .. 1.. p.~ . . t~t ............................................................................................................................ . 

.............. ) ................................................. ;. i. .................... A?:=:I'1. :-: .. 0l'1.~r .'!'.~o;l.~. ~? .!?)!1(t. .f!l9.1~ .. ~.~~.I.!~.I)~.<lt ............................................................... . 
2 ; 

............... ::3 ................................................ .:. ...................... ~I:'~l?!'l~ .. E'F'.t; .. t;,",.~ .. ~J;')!1(~.i.f.i.~~ .. !I"!'?~.f? .<.~ ? •....................................................................... 
4 ! 

............... Q ................................................. ; ............................................................................................................................................. . 
6 ! ENTRY none 

.............. .7. ................................................. ! ............................................................................................................................................. . 
8 ! EXIT none 
9 ! ............. ii:i··············· .................................. ; ....................... USES······ A·;· ·13;· ·DPTR···························································································· 

............. ~.l. .............................................................................................................................................................................................. . 
12 

............. ~.::3 .. QS.F.f ...... ~1 .......... I;I~ ..................... A?~~.: ................. HGfl.I,I,.. ..... 0;3NF;' ................................ ! ... GF'.t;. n~xt.. L~I;" .. f.i.I;"~.t;,> .. !"!~f'.~I)'I.£:t.£:r ......................... . 
14 0901 40 FB .JC SMSRET ; IF par-ameter· THEN 

............ . l~. f.l?R~ ...... 7.~ ........ F~ ........ . Q'? ................................ MQ~ ....... 13., ... t!9.1'19.r:1,.. ....................... ; ... ~13'>' .. =: .. t;<jl..I:!! ~ . .1.~.n.,!-,~.~, ......................................... . 
16 0906 90 0911 MOV DPTR, #SMST ! (DPTR) = ESC [ > Pn h table 

· ............ ~.7. . . Q'l'.Q'l' . ..... ;::;~ ......... f.? ............................................ At:::Al,.!-, .... ~.$T.I:'~ .. ........................... ~ .. $~.i!-r·.<;!l .. t.~!:-.1. F' .................................................. . 
18 090B 40 Fl JC SMSRET ! IF found THEN 

............. ~:~ .. Q1'.QP ....... n ........ . ~fL .......................................... . IWAl,.!.., .... :=:11"=:1:'!-.1,. ........................... 1 .... ) ~.I"!,!" .. t.'? .r:9.4t:.~ fI.£: ..................•........................ 
20 090F 80 EE JMP A2SM ! and keep going 

· ............ ;4~ ............................................................................................................................................................................................... . 
22 

............. 2~ ............... ............................................................................................................................................................................... . 
24 

............. ~.Q ................................................. ;. i ..................... ?wn. :-: .. E'F'.t; .. 1Q9.c!F' .. :;.£:':I.'-!~n~~. ~.i;l.~'.1!S' ...............•............................................ ~ ............. . 
26 , 
27 .! *SMST* contai ns va 1 i d par-ameter·s for- ESC x Pn sequence . ............ ·28··············· ··································i······················ ~~d·· ·E:~;"c··r:··:;;· p~ .. i-, ... ·s,;,q,J;;~C·E;·············································································· 
29 ............. ::;io· ............................................................................................................................................................................................. . 

· ............ :;3J ............. f.lS? t1 .............................. . ~I:'I.~T. ................. !':(!!\-! ....... ~ ......................................................................................................... . 
32 
33 0911 01 DB 1 ! ESC x 1 ESC [ )0 1 h ............ ·34· or,.·ii····· oi3oa···················································· ·i:iw········ ·E25L······························i· Er,ab·1·';'· ·25th· fii-;,;,············································· 

............. ~.q ................ .............................................................................................................................................................................. . 
36 0914 02 DB 2 ! ESC x 2 ESC [ )0 2 h 
37 0915 OB2D DW NKC ! No keyboar-d c1 ick ·············38··············· ............................................................................................................................................................................... . 

39 0917 03 DB 3 ; ESC x 3 ESC [ > 3 h ............ ·40· o9·is······ OB3C····················································· b"w········ ·EHSM······························j· En·te·,,:· ·tio·1·':( ·sere·,;,;.;· mo,ii.···································· 
............. fH .............................................................................................................................................................................................. . 

42 091A 04 DB 4 ! ESC x 4 ESC [ > 4 h 

· ............ ~.::;c .. (?,?~!3 ....... q!3~:;:C ..................................................... !=!~ ......... ?B~ ................................ ! ... ~~.~. :: !:-.1. ?<;~.': .. <;':l:.~?':' ......................................... . 
44 

· ............ ~.:;< . .Q?~ J;l •..... p~ ........................................................ p.~ ......... ;So .•...............................• ; ... E;?G .. ~ .. ~ .... ~?!=: .. [ .. ?: . ~ . h ..................................... . 
46 091E OB5F DW DC ! Di sab 1 e cur-sor-
47 ............ ·48· ci920······ ot::······················································· . DEi· ....... ·t.:································· .; .. ESC·:';· 6···· ESC· t".j: ·6· .i-o" .................................... . 
49 0921 OB48 DW EKSM ; Enter- keypad shifted mode ·············50··············· .............................................................................................................................................. , ................................ . 

51 0923 07 DB 7 ; ESC x 7 ESC [ )0 7 h 
............ ·5·2· "6924······ OB4E···················································· ·tiw········ ·EKAt1····························· .; .. Enter:· k"e:,;pad··,i i"te·rn·.iFe· mc.·dE,···························· 

53 ·············54· ·0926····· ·os························································ "Di:i········ 8·································· i· ·ESC·x· ·s···· ·Esc··r·"j.· ·E.i"·Ii····································· 
55 0927 OB68 DW EALF ; Enable auto LF on CR ·············56·············· ............................................................................................................................................................................... . 

............ . !?!. P?~? ..... P~ ........................................................ !='.~ ......... '? .................................. ! .. ~?~.?'i. ~ .... ~Sc.. [ .. ?:.?' .. ~ ..................................... . 



· .... i 29ROM;' . M:!t'ROSt£NC"H' . 8o~fi . CROSS' ASSEMBLER' (\,i fi :"'2 i"8 ... :i4:"FES':'S3' . i !'.5::30: '06 . PAGE' '79 ........................................................................................ . 

•• • • • "!I".*:"!I" •• ? :-:?? . ~9!,!E;'~T~~ .. T.E;~.~~.II!~.L,. F. r~~W~R~ . .'y!=;~~~ ~~ .. L·.9~ . ~~!': .......................................................................................................... " ................ . 
1 092A 0862 OW EACR '; Ena.ble a.uto CR c.n LF ·· .. · .. ·· .. · .. 2· ...... ·· .. · .. · ...... ·· .. ·· .. · .. · .. ···· .. · .. ··· .. ····· .. ··· ................................................................................................................................... .. 

.............. ~ ............. ~~.<?? .............................. ~t:I~T!-: ................ ~.G'!I,J ........ ~~-:-~':I~T.>.~~ .................... 5 .. !~.~! f!. ..1.~~~.t.~ .................................................. , 



L~YKUM; Ml~KU~tN~H ~U~l ~KU~~ A~~tM~LtK \Vl)-~l~ ~4-~t~-~~ l~:~U:Uo ~Au~ ~U . 
· .... Mit: . z.-;~9. . . GOJ'JP.lJTER . TEf.lMl N?'1.. . F.l R~WI;\RE;: .. Y!;Rs.~ ON .. l •. Q~ .. M~ ............................................................................................. '" ............................. . 

.............. L ................................................ i.l.. ................... . ~!,!!i;> .. 7 .. r:~.~~.\" .. 11)9.q~ .. ;;.~<;t.4~.I1\=!l: ..................................•.... d ••••••••••••••••••••••••••••••••••••••••• 

2 ; 
· ............. ~ .................................................. ; ....................... ~.~I;'IA~ .. r~~~t!> .. :t.I)r-.. !Il(HI.El: }·'i!".El!=.i,f.i.~.o:j. J:!y .. th~ .. 1 iI.!?:t •• !=.l:til.r:Jl.o;::t.Elf .. ~.r!. .t;!l.~. '" ........................... . 

4 ; sequence • 
.............. ~ ................................................ .l ..................................................................................................................... : ........................ . 

6 ; 
7 ; ENTRY none ······ ........ S .. · .. · .. · .. ·· .. ·· .. · .. · ...... ··· .. ···· .. ··· .. · .. ·i···· .. ·· ...................................................................................................................................... . 
9 ; EXIT none ······ .. ··· .. io· .. ·· .. ···· .. ··· .. ·· .. ··· .. ······ .. ······· .. · .. ··j ............................................................................................................................................. . 

11 ; USES all .. ···· .. · .. ··i2· .... ··· .. ······· .. ····· .... ··· .. · .. · .. ······· .. ··· .............................................................................................................................................. . 

............. ~? ......... -........................................................................................................................................................................................ . 
14 092C 11 2A RMS: ACALL SETDISP ; Set dispatch and return 

............. ~~ ....................................................................... , ........................................................................................................................ . 
16 092E 11 2F ACALL SETNORM ; Restore dispatch address 
17 0930 C3 CLR C ........... "is' o93·i .. ··· ·9·4 .. ·· .. ·· ·~ii········· .. ·· .. ········· .. ·················· SUBS·· .. ·· A;' ·tVi;.········ .. ·········· .. ····;· ·Sutit·r.act·· o·ff·s€;t .. ······ .. · .. ·· .............................. . 
19 0933 . 40 OE JC RMSRET ; Check for lower bounds ............ 20 .. 0935 .. · .. ·84 .... · .. · ·09·· .. · .... 00·· .. ········· .. ·· .... ·· .. ······ .. CjNE····· 'Pt';' #('/9'/':"/6" i~" RMSi····· .. ····· .. ·· .. ···· .... ··· .. · .. · .. ···· .... · .... · .. · .. ······ .. ················ 
21 0938 50 09 RMS1: JNC RMSRET ; Check for upper bounds ............ 22"093A'" .. ··04 .... ·· .. · .. ········· .... ························ .. ······ I·Nc·· .. ·· . A" ................................. j. 'siimp" y'';' "in'to' ·r-.:.i.nge····· .. ·· .. ································ 
23 093B 75 FO 09 MOV B. #RMSTL . ; (B) = table lensoth ............. :24. 093E····· ·9'0··· .. · .. ·0956··· .. ·········· .. ··· .. ········· .. ···· .. ·· MOV···· .. · i:iPTR~" #·RMSi:· .. · .... ··········· i" i DPT,h';;' ESC':; 'p';' 'ta'b ie' .. , .............................. . 
25 0941 01 36 AJMP STJMP .; Jump to any routine ·········· .. ·26· .. ·················· .. ·· .. · .. · .. ········· .. ·· ................................................................................................................................................. . 

· ............ ~7 .. ~'?~.~ ...... ?:;;; ................................ ~~.~~.E;T.: .............. RJ;! .................................................................................................................. . 

· ... ~ ...................................................................................................................... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ............................. . 

~ ............................................................................................ ~ ....................... " ............. " .............................................. '" ............................. . 



.... , 'i:29Rjj~i;" MicRoBENcH' '8051"' c'Rcisi3 'A'SSEMBLER" <vi ')'':'2i8'' '24':'FEs":'s3' 'ls':f3oi 'Ot: 'PAGE' si"······················································· ................................. . 
*** Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 *** 

w •• 0·, ....................... ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ••••••• , •••••••••••••••••••• _ •• 

1 "A2RM - ANSI mode #2 ~eset mode sequence ··············2······································· .......... ; .............................................................................................................................................. . 
3 ; *A2RM* ~eset the specified mode(s). ···············4······································ ........... ; ............................................................................................................................................. . 
5 I .............. '6' ................................................ i' ..................... 'ENTRY' ... 'no'ne' ................................ , .................................. , ., .............................. . 
7 I ............... 8 .. ····· .. ' ......................... ··············i··· ................... ·EidT"···· ··rioo.;;······························· ..................................................................... . 
9 ............... io·················································i······················ -USES······ i:\;' 'if;' DPTR··························································· ................................ . 

............. ;.1 ............................................................................................................................................................................................... . 
12 
13 0944 31 D1 A2RM: ACALL GNP I Get next (o~ fi ~s t) pa.~ameter· ............. i 4' 0946' ..... 40 .. ·· .. · .. FB············· ...... '" ...................... ·jc········· RMSRET··························· i'"i"F-" 'p,ir:,ime'ter' THEN' .......................................... . 

......... .. ~~. ~?~~ ...... ?~ ........ X.t:? ....... . r?~ ................................. I')r;:t.~ ....... ~~ .. I;IR~~T!-: ...................... ~ .. q:!1 .. =: .. t~I?.1.~ .. ! !,,".I)~.tr. ......................................... . 
.. 16 094B 90 0956 MOV DPTR, #RMST ; (DPTR) = ESC [ > Pn I table 

17 094E 31 F7 ACALL XSTAB I Sea~ch table ............ '18' 0950··· .. · 4·0·· .. ···· .r="i" ........................................... Jc········· RMSRET···························;· 'iF" found' THEN················· ., .............................. . 
19 0952 11 3A ACALL STCALL ; jump to ~outine ............ '20' 0954·· .. ·· :i:!o········ ·EE··· .. ············· .. ························ S,Ji-jp .. ···· ii2RM········· .. ··· .... ············i···· 'ar;d' 'k;;"~;;' ~.~ i'~~""""""" .............................. . 

............. ~~ ....................................... ......................................................................................................................................................... . 
22 

............. ?~ ............................................................................................................................................................................................... . 
24 

............. ?;:! ................................................. l.' ...................... Flt1.:'!T .. :-.. 1:''''$.1.. r.~M:t .. !".~!l.€; .. !!~.'l\.l.€;("I.C;f .. t~~.1.~ ............................................................... . 
26 I 

............. ?? ................................................ ~ ....................... il;J;l!'!$V .. f.C!I).t.~.i))? .. x~ns:l .. f'.~r·.~(lI.€;t.€;L!! . .1:9.r:. !=;$!=: .. [ .. ;:0;. P'~I .. 1 .. !;'~."!\.I.~!1.<;~ ................................ .. 
28 

............. ?? ............................................................................................................................................................................................. . 
30 0956 RMST EQU $ 

............. :;l.1 ............................................................................................................................................................................................... . 
32 0956 01 DB 1 ; ESC y 1 ESC [ > 1 I . 

........... .. ~;7l. fl'i'~? ..... 9Ji1.1.? ..................................................... OW .......... Q:?;:'il,. .............................. i .. PA?~~.1.f .. :?~t.l"t .. UM .......................................... .. 
34 

............. :;lR. ~??? ..... 9.4 ........................................................ P.1;3 ..••.••.. ~ ..••..•..••.••.••..••.••..••.••••. ! .. I;:~';: .. Y .. 4 ..... t=;:~.;: .. (. :~ .. '4 . .1 ..................................... . 
36 095A OB26 DW EKe ; Enab I e keyboa.~d c lick 

............. ::;7 ........................ ; ....................................................................................................................................................................... . 
38 095C 03 DB 3 ; ESC y 3 ESC [ > 3 I 

............. ~~ .R?RQ ...... 9.J;I~.~ ...................................................... QW ......... )(1:i~~ .............................. L .l;:xi.1;. hQJ.<;1 .. ~i=.I;"I!'.'m .[I\Q!l.~ ................................... .. 
40 

............. 4.1 .. ~??'F; ...... 9.4 ............................................ '" ......... P.1;3 ......... ~ .................................. L .t=;:~,: ... Y .. 4 ..... t=;:;:;O:; .. ~ .. ~ .. 4 .. t ..................................... . 
42 0960 OB37 DW SUC ; Set "unde~sco~e" cu~so~ 

............. 4~~ ............................................................................................................................................................................................... . 
44 0962 05 DB 5 I ESC y 5 ESC [ > 5 I 

............. 4?. ~?9.~ ...... 9.J;I!?C, ..................................................... R~ ......... !;C ................................. L .t=;:n'l-p.11!' .. !=.'-!f.!iP.r: ................................................. . 
46 

............. 41. Q?~? ..... R9 ......................................................... 013 ......... k .................................. i .. F;:.:,!C .. Y . . 9 ..... I;'~';: .. L .::" .. 9 .. 1 ..................................... . 
48 0966 OB48 DW XKSM ; Exit keypad shifted mode 

............ fI:? ............................................................................................................................................................................................... . 
50 0968 07 DB 7 I ESC y 7 ESC [ > 7 I 

............. !?~ . .0.'1'.'=:'1' ...... Ql??L .................................................... P\-! ......... )~r:::A~ .............................. i .. F;:xH .. l;fX!":3.o;i .. ~.1. t~o:-n'l-:t.~ .. f!lP.o;t~ ............................. . 
52 

............. ~~ .. 95?9.E! ...... 9~ ............................. , .......................... p.e ......... ~ ................................... I.. ,1;$.0:;. X .. ~ ..... E;$~ .. I;.;);. ~ . .1 ...................................... . 
54 096C OB68 DW XALF ; Disable auto LF on CR 

............ ~9 ........................................ ....................................................................................................................................................... . 
56 096E 09 DB 9 ; ESC y 9 ESC [ > 9 1 

............. !?1. R?~F: ...... ~Jils!\~ ...................................................... OW .......... l\~r.;~ .............................. i. .J;lJ~~b.1.? .;aut-p .. !=:R .91'.. kl; ..................................... . 



Z2~ROM; MICROBENCH 8051 CROSS ASSEMBLER (Vl)-218 24-FEB-83 15:30:06 PAGE 82 
...... *:~;Il; .. ~ -:-;<;? .CQt:1P'I.,lJ:E;:R . J:t;:R"'J.I'!~.I.,. .. F: J.f1I:1J1~Rr;: .. Y!;~lHQI\I .. t ,.Q;3.. !l:ifll" .............................................. , ...... " ......•............................................• _ ..... _ ........... . 

.............. L .......................................................................................................................................................... _ ................................... . 
2 0009 RMSTL EQU ($-RMST) 13 ; Table length 

..................... ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ", •••••• ~ •••••••••••••• • 0" ••••••••••••• ", •••• - •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



..... 'i29ROM;' . '1'1 i cRoBENcH' '80:5 i' . cRoss' ASSEMBi.."ER· . ( \i i' i ':'2 i 8 ... 24':'FES':S3' . i 5 i 3'0: '06' . PAGE' 83' ........................................................ '" ............................. . 
. . . .. :!t~~ .. ?:-::?~ . j:;OMF:'!-!T!;~ .. T~.~I!1}~.t!)I,.. .. f.H~MI:-IA~J;. ~E;:R$.I.Q!,! . ,1 .• q~ .. ~:*.~ .......................................................................................................... , ................. . 

1 . " pso - par-ameter- s.tr-ing decoder-··············2······································· .......... ; ............................................................................................................................................ . 

............... ~ ................................................. ! ....................... ~f.~P.~ .. ~f1.~\J.~~ .. ~ .. ,:,!!:r:-!!:'!l~t~.r:- .. !\'~.,:"~.I"J!J .. ~.~ .. ~~.C:(If)~.I .. n,=,!!!~~r:-.~. ~~f:~f.~~.~.~ ............................. . 
4 ; bv a semicolon (to a maximum of 8) until the final char-acter-

............... ~ .................................................. ; ..... : ................ . 9.f . . 1;(1~. ~~.C;~f:~ .. !?~':'!-I.~n.:;:~ .. . (.1"J9l! . . ~~.C:*.If)~.1 ... ~f1.~. !!~.~.!!:. ~~!'"!*~.~.1.~fI) .. ~ ~ •............................... 
6 ; inputed. 
7 ! ··············8······································· .......... ; ............................................................................................................................................ . 

9 ; ENTRY (A) = next par-ameter- char-acter-··············(0······································ ............ ; ... , .......................................................................................................................................... . 

11 ; EXIT (A) = last char-acter- inputed (Ps usuallv) 
............. 1"2················································· i································· ";c;"';" 'sE;f"i f" (for.:,;;· ·dec';di.n9~·· c'j e'ar:' ;,·ti-'er:ui;:se············································ 

13 ; ............. 1"4················································· j ...................... ·USES····· 'A~" Ei;' 'DP'Ti=i;' ·TEMp·············································· ..................................... . 
15 

·············r~:······································ ........................................................................................................................................................ . 

17 0971 20 18 OE PSO= JB PSOF, PSOB ; IF fir-st time thr-OU9h THEN '" .......... "is' '0974 ..... 'D2' ....... "i S· ............................................ SErB' .... 'PSDF ............................. ';' .... to,s."!".;,' . f i"a;'- ............................................... . 
19 0976 75 lA F8 MOV PMAORL, #LOW (PMBUF) ; s.et par-ameter- pointer-............. 20' ·0979······ 7S········· i·9········ ·57································ ·MOV······· 'PM'ADRH';' IH"iGH' ·(PMBu"'Y··········································· ................................ . 
21 097C 75 1B FF MOV PMNUM, #-1 ; init number- of par-ameter-s ·············22······································· ........................................................................................................................................................ . 
23 097F 75 1C 00 MOV PMVALUE, #0 ; init par-ameter- value ········· .. ··24············ .. ··························· ...................................................................................................................................................... . 
25 0982 B4 3A 00 PSOB= CJNE A, #'9'+1, PSOBI ............. 26' ·698s····· ·sci········ ·i8···················· . PSi:iBi"i .............. ·.jNC······· ·PSDE····························· ';""iF' 'bei ow' ·upp~;,:.· ·':'.iln~'-e· A"lti ............................... . 

............. ~? .9'1.'97. ...... I?~ ......... ~9 ......... Q9 ................................ . ';::.-!~F; ..... . ~-' .. ~~~~ .' .. f.~p.~? ..................................................................................... . 
28 098A 40 16 PSDB2= JC PSDE ; IF above lower- r-ange THEN 

............. g~ ............................................................................................................................................................................................... . 
30 098C 94 30 SUBB A, #'0' ; r-emove ASCII offset 
31 098E C5 1C XCH A, PMVALUE ; get pr-evious value .............. 32' ·0990····· 7~;········ ;::0········· OA································ ·MOV······· 'B'," #'ici·································································· .............................. . 
33 0993 A4 MUL AB ; va I ue = = va I ue * 10 ............. 3'4 .. 0994······ 25········ . "it· ........................................... ·ADD······· '1'1;' ·P·ti!V"At..Ui::····················· i····· va i"ue";''';' 'va'! u~· ...... new,;.a:,:.·,n······························ 
35 0996 F5 1C MOV PMVALUE, A ; save new par-ameter- value ............ '36 ·0998····· ·ES········· lB············································ ·l'io\,i"······ A;' ·PMNUM···········································,···················································· 

. 37 099A B4 FF 03· CJNE A, #-1, PS01 ; IF par-mnum = -1 THEN ............. 38 "'099[.····· :is········· i'B" ....... (j6···· ... '" '" ... , ............... ·Mo'i···· .. PMNU;';;' ·#0····· ................. i' ....... j;ar-mn'um" i;';' 0···· ....................................... . 
............ . n .. q?M! ...... ~~ ..... , ........................... f;>.:!'iP.~! ................. ':;:h~ ....... . G .................................. I ..... f.1.~.!l! .. =: .. !it.~!.1. .. ~~.r:~J.f1)!! .. ~t.~.i.f1)!! ........................ . 

40 09Al 22 RET 
............. ~.~ ............................... , ....................................................................................................................................................... , ....... . 

42 09A2 85 1A 82 PSOE: MOV OPL, PMAORL 1 ELSE get par-ameter- addr-ess 
43 09A5 85 19 83 MOV DPH, PMADRH ............. 44' ·09A8····· ·FO······················································· ·MO(/······ 'TiiMP~' ·A························· .; ..... sa;;e' 'c harac't e'':' . ·te·mp·or-ar-· .. ;:····························· 

............. ~!'? .Q?/~? ...... E;~ .......... 1 . .;:: ............................................. I:1RY ........ ~.' .. f:rw.~I,...I.J~ ..................... J ..... l".~~ .. !=.l,Ir.':"M~ .. !".~r.~tyt.E!~~r. .y~.I. \J.E! ........................ . 
46 09AB FO MOVX @DPTR, A ; save in par-ameter- buffer-
47 09AC A3 INC OPTR ; bump parameter- addr-ess .............. 4S' ·09AO····· ·ES········· 82'··········································· ·MO.;,-······ 'A~" OPL·························· .; ..... ;;;et' 'l'~w' b''';-t'e' 'a~id~'es"s "'to······ ........................ . 
4909AF B4 00 05 . CJNE Ai#LOW(PMBUF+8), PS02; IF over-flow THEN 

.............. 50' ·0982····· ·75········ ·iti········ 08································ ·MO\.i······ 'PMNUM';' #8······················ ·;········;;i ;;e' 'm~;' ·,:,~·mb·e;.:· ~'j." ·par-·amet-er-·s····· ............. . 
............. ;:H .. 9'1.I;.l~ ...... :;tq ......... Q? ............................................ ?-!I;1p. ...... J:'~J;l~ ............................... 1 ........ ~t:I.o:t .. !1:I;:.i.I? ...................... , ........................... , 

52 09B7 85 82 lA PS02= MOV PMAORL, DPL ; ELSE r-eplace 
.•........... ~~ .. Q?,I;I~ .•..... f!~ ......... rn ........ .t.? ........... , ................... .I~IJ:!Y ........ F:'M~~~th .. QJ:'J-J •.•••• __ .••.••.••.. ,I •••••.•• f:'!-r.'!-!f!~ ~.~ r .. iI-. .:j~.r:f!.!i (5 ..................................... . 

54 09BO 05 IB INC PMNUM 1 bump number- of par-ameter-s 
...•........• ?!'? .q?Elf ...... .1;0 ................................. f'.$P.~!. ............... )~RY ........ ~.' .. J.E;:!'1.F:' .......................... ; ..... r.~:;'.tp.r:f' •. P.r: i..~ i..r)iI-.t .. c;to.<\('~O;:.tf'.r: ..........•................ 

56 09CO B4 3B OC CJNE A, #';', PSORET 1 IF';' THEN 
............ . ?."Z .. q?G~ .... . .1? ........ .l.C ......... 9.Q ......................•......... )~P.Y ........ F:'!'1.Y~.I.,.\J.e;!.. ,.Q .................... 1 ...•.... r.~:;..d .. P.<\(,.q.tJl.E!t.E!(, •. Y!3. J.4~ •.•.•...••.•..•................ 



Z29ROMl MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 84 
· ..... *:~~ .:z. 7"7."1 .. CP'~P'I.):r.I;:R . :r.I;:R"'JN~.L,.. F.Jgl:1J4~gJ;': .. VJ;~~HP.~U ... 9;:( . !I".t!l" ....................................................................................... " " .. '" ............................. . 

............. J . .9~l;~ ..... .l1P .......... ~? ............................................ t1.qy ........ T!,;I':1P.~ .. F:'l"!~~I':1 ......................................................•.................................... 
2 09C8 BD 00 02 CJNE TEMP, #0, PS04 l check fo~ 'l' as fi~st cha~ 

.............. :;: .. 9~~:E! ..... . Q;:! ........ . H! ............................................ ;r.~l=: ....... ~.I'!~.l!t1 ............................. l ...... ~f . . ~.q. :r:tig~ .. ~.'::!-.i.l!~.t:. !1':'!f!I?~~ .............................. . 
409CD C3 PSD4: CLR C l flag = still p~~sing st~ing 

· ............. ~ . ~?j::;I; ...... ~:? ....................................................... gl"X . ................................................................................................................. . 
6 09CF D3 PSORET: SETB C l Flag = finished pa~sing 

.' ............. ? .9~1?~ ...... ;;;:7 ........... , .............................................. ~.e;T. ..................... ' ............................................................................................ . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 •••••••••••••••••••••••••••••• •••• 

• '"W ..... 0" •••••••••••••• -.- •••••• r , ••••••••••••••••••••••••••••••• '.' • ~ ••••• • 0"' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



· .... 'i 29ROM';' . M i CROBENCH-- 805 i . cRoss' AssEMBLER' '(' v'i i :':2 'is' .. 24:':FES::S3 . i"5 i 30': 06 . PAGE" 85 .................................................................................... '" .. . 
· ..... ~~.~ . . J;:-~,?, . . ~R~P'l,J:J:fi:R . T~~MH!(:)~ . fm"~.~~.~ .. 't~R!?~9N. J, Q~ .. lf~lf ..................... '" .................................................................................................... . 

1 • • GNP - get next parameter •.••••.•••••..• :;2 .................................................. ! ............................................................................................................................................. . 

3 ; *GNP* gets the next (or first) parameter from the parameter ............. ··4·············· .... · .... ····· .. ··················· .; ....................... b·uf'fe·r:··································· .. ····· .. · .. ······· ....................................................... . 
5 ; ··············6················ .. ···················· .. · ......... ; .............................................................................................................................................. . 
7 ; ENTRY none ··············8·················· .. ·· .. ···· .. ············ ........ ; ............................................................................................................................................... . 
9 ; EXIT (A) = next (or first) parameter. 0 if no more ............. io· .. ······· .... ··· ................................ ; ................................... :'C,' .;., .. set' Tf "no' 'parame'te'rs"l'ef't;" c·leaj.: ·,;·therUiise······ .. · .. ····· .. ·· .... ··· .... · .... · 

11 ; ............. i2··············· .................................. ; ...................... usEs··· .. · il;;' ·oF,fR··· .. ············ .. ············································· .. · .. ···· ...... · .. · .... ·· .. · .. · .. 

............. ~.:;c ............................................................................................................................................................................................... . 
14 
15 09D1 20 19 08 GNP: JB GNPF. GNP1 ; IF first time since ESC THEN ............. 16' 0904······ D2 .. ·······i 9······· .. ··················· .. ·············· SETEr· .. ··· iiNp·F·········· .. ·· .. ········· .. ···;···· 'to'gsile" j=las······ .. · .. ·· .. ·· ...... · .. ···· .... · .. · .. · .. ···· .. 

............ . ~? .Q'?'P.9 ...... Zj:i ......... HL ........ F:l3. ................................ M9~ ....... ~"~J;I~.L,?. ~.I.,9.,,! .. H'.I'!I;'l!-!f.> ....... ~ ..... ~!".t .. F;'!I-.r:?,,!~.1;~.r:. ~~.dr:~~~ ................................. . 
18 09D9 75 19 57 MOV PMADRH. #HIGH (PMBUF) 

............. ~? ............................................................................................................................................................................................ .. 
20 09DC 85 1A 82 GNP1: MOV DPL, PMADRL ; Get pointer to next parameter 

.............. :?t .9~J;lF. ...... $~ ......... ,.t;{ ....... .. :;l.~ ................................ ,t1P.Y ....... ):!~!·h .. ~M~P.~H .......................................................................................... .. 
2209E2 E5 18 MOV A. PMNUM ; Get number of parameters 0 •• 7 

.••••.••..•.. ;2.Q •. Q,?,.E;~ ...... ZQ ......... 9;4 ............................................ ~~l ....... H~P.:? ............................. !.)f. fl."' .. I!'?r:f! .. ?r:. n9n~ .. ~.t:. iiI:!.1 ............................... . 
24 09E6 D3 SET8 C ; ~C~ = no more left 

· ............ ;2.::j . . q?fi? .. .... ;;:~ ........................................................ RE;:J: ................................................................................................................. . 
26 09E8 EO GNP2: MOVX A. @DPTR ; ELSE get parameter 

............. :<!7:. Q91;9 ...... A~ ......................................................... I.~~ ....... PJ~r.F! .............................. L .... ~\I.l!'r .. r.q ~n~~r: ............................................... . 
28 09EA 85 82 1A MOV PMADRL. DPL ; and save 

· ............ ;2.~ . .Q'i'fiJ;l ...... l'l!? ......... f!~ .......... ~ ? ................................ MQY ........ F?'.I'!~.Q~l'l! .. J;lP.f:i .......................................................................................... . 
30 09FO 15 18 DEC PMNUM ; dec number of parameters 

............ ;3.1 .. Q'?'F.Z ...... C:::! ........................................................ (:;I.,.R ....... (:: ................................... ! ..... ~~~ .. '7 .. ~'1l-.r:'1l-.II)~.t:~.r:. :a:y:a:P.~P.1~ ............................ . 
32 09F3 22 RET 



L .• :::.'::'KI_II'11 f'111..:KUJ:lt:.N1 .... H ::;it)::'l t..t(Lf:.:o~ H:::,ot:..l"f.l:lLt:.H: ~Vl J-Ll~ L,q-r-t:.t:J-;:j.,j l::J;;'-S~J;;'VO rHU-t:. 0::>(:1 

..... ttl:t .. :i;: :-• .<?? . ~~QI:1f.'I,J.U:'R .. TERMINru:.. . F. r R~Wf.\RI;: . .Yf-:8~.1 0.1':1 .. 1 • Q~ .. 'll".l!:'ll" •.•.•..••.•...•.••.•.••.••..•..••..•....•••.•.••..••••.....•.....•.•..•......•...••.•..•.••.••.••••..••..••.••.•••••.••...••.. 

.............. ~ .................................................. ;.~ ..................... ~.l;!l,..I.I~AI;l .. 7 . .I? HP.'-! .. 1. ~.I}~ .. ?t.!~.r:\?!\;; ............................................................................. . 
2 

.............. ~ ................................................ 1. ...................... l;fXf;lqN~P~ .. ~? .? . ..j.'-!ff1r. . . 1;~' .. th/? .~·P.\,I:t.~ r'.~ .. ~~q.l'\lfkP*.· .... Lt: .. i.~ .. '!.s./?~. :t.'? .............................. . 
4 ; save bytes so that routines may use a short Jump to here 

.•............ Q ..........•.•...••.•.•.....•............•••.•....• , ....................... i.~Ip.t~.~.d .. p.f .. ~ .. l pm;. .. .J.4'!1.F:. :t;!) .. t.I]~ .. qVIl".~· .. cP.'~:t.~P.~, ...................................................... . 
6 
7 .............. 8' i::i9F4····· ·eli········ 04Ei:\················· xBi...·iNADi··········· ·L·jMp····· ·BLiNAD·································································································· 

·············i6················ ............................................................................................................................................................................... . 

11 ·············i2················ ................................................................................................................................................................................ . 

13 , , XSTAB - search tab 1 e ........... ··iiI····· .................................... ········i······ ..................................................................................................................... '" ................ . 

15 1 *XSTAB* is a Jump to the routine *STAB*. It is used to ............. i6'" ............................................. i···· .................. ·s.a."ve· . b:,:tes" . s;;' . thaT 'r' Co'ut' i n'es" ;,;a';; . ;J'$;'; '.a: . shorT'j ump' to':" 'ti,';ril,' .. , ............................... . 
17 1 instead of a 10n9 Jump to the other routine. ·············18················ ............................................................................................................................................................................... . 

1 S"I ............ '20' 09i="i······ 0·2········· oi 3A······ ............ X'STAB':' .............. ·L.:jMP ..... 'st:AEI' .................... '" ....... , .................................................................... . 



· ..... i29ROM i . ·M"ICROBENCi-i . Efo5"i . "CR·OSS· ASSEMBLER· "(v i."i :':2 i"8· . ·2"4':'FEEF·s:3" . i 5 i 3(j": ·06· PAciE· ·87" ........................................................................................ . 

· ..... !':l!"~ .. ?-:?-? .C;:9.11f'.l,IT.~J;< .. T.F.;J;<.I'! ~NI:\!-:. f.~~~~~!'l.~ .. ,,{~.I:~?~9.N. I.! q=? .l!"!':l!" ............................................................................................................................ . 

•• APCA - ANSI perform cursor addressin~ ............... :;2 ................................................. ; ............................................................................................................................................. . 

3 ; *APCA* checks to see that the line and column values are le~al .............. "4 ................................................. ; ...................... ·,ind· ·se·ts· ·rhe·· c·u;,,·so·r:· ·to·· f~;e· ·,:·eqiJ·es·fi;,d· ·ai{di-·.?s·s:··· n:"· the· ·vai ijes······························ 
5 ; are out of ran~e. the old line number remains and/or the cursor ···············6················································· .; ....................... 9"oe·5· ·to·· he·· i"as·t=· ·co·!" urnn· ·or; ·1:"h;;'·· i"ii1e ~ ................................................................. . 
7 .............. ·e················································· i" ........................................................................................................................................... . 
9 ENTRY none · ............ ·1ti ................................................. ; ............................................................................................................... ' ............................ . 

11 EXIT none ··············i2······································ ........... ";" ............................................................................................................................................ . 

13 USES all ............ ··i4····· .......................................................................................................................................................................................... . 

l!;i 
............. ·lb· ·O~r:~····· .:S"f ........ ·01"···················· ?)pcM················ ACA1':C··· ·GNp································;"· Gf;t'· next· ·pa,:·amEif;,:i·········· .............................. . 

17 09FC 60 OA JZ ACA2 ; IF non-zero THEN ............. ·fS· . Ci)'li-·IO· .... T4 ........................................................ tiEt: ....... A··· ................................ ; ..... ·b;"·i !-1·9· ·iI-,·t c; . r-arIge· ·(Y;: 14· .............................. . 

19 09FF B4 18 04 CJNE A. #MAXLINE. ACAI ; check range 
·············20· ·OA02····· ·30········ ·is········· (:)5································ ·.jNs······· "LZ5EN·"· ACA3··················· .; ..... "if:" .. j ·i·,:,e· 25· ·di"Sb"i if ·T"HE·I\i· s·~ii·p························· 

21 OA05 D3 SETB C 1 tr i ck ckeck be low ............. ,;?2· ·oM"6····· ·5ti········ ·01···················· ACAi .: ................. .:.INt······· ·AcA"3····························· ·;······W·1 ii· rar;!iJe· THE''''········· ............................... . 
23 OA08 F5 12 ACA2: MOV YPOS. A ; set y-position ··············24······································ ....................................................................................................................................................... . 
25 OAOA 31 Dl ACA3: ACALL GNP ; Get ne:~t parameter 

·············26· ·M(Yc······60········ ·08············································ ,Jt········ . AtA'5 .............................. ; .. "if ... i-to i-t:..: zer-O" . THE"'············· .............................. . 
27 OAOE 14 DEC A ; bring into ran~e 0 •• 79 

.......•..... ·21=:" ·O"Ai:.iF····· ·B·4········ ·5i:i········ ·00································ C..JNE:······ A;· '#1'1"AXCHAR+L"· ACA3A····· .; ..... "d,·ec"k· ·r:a·~ge················· .............................. . 
29 OA12 40 02 ACA3A: ~IC ACA5 IF not in r·an~e THEN ............. "30· ·oM4····· ·74········ ·4F:··········································· ·M"oi,;······ ·P:;· #MAXCHAR··················· .; ........ 9C; To· end· :;i."·j i"i,e······ .............................. . 
31 OA16 F5 11 ACA5: MOV XPOS. A ; Set X-position 

............. "32" ·Mis····· ·:if········ ·F4············································ A·,jl'1p····· ·XBL"INAif························ .; .. U;;da·te· ·ai-;.j" ·r~·t;J·rr;··········· .............................. . 



Z29ROM! MICROBENCH 8051 CROSS ASSEMBLER (V1}-218 24-FEB-83 15:30:06 PAGE 88 
•... ', it.itit .. Z.-:2.9. . COMP.UTER . TEBMI NI!IL. F.l RI'1\iARE .. VERS.tON. J.. Q3. :(t;ltlt •.••.•• " ................................................................................................................ '" • 

.......... .... . J .................................................. !. i. .................... ~~R.:-:. ~.r:-~.!!~ .• j.,r!, .(H.!!!".1.~X .................................................................... ; ............•..... 
2 ! 

•.............. ::3. .........................•....................... ! ....................... ~~.I.J;I!I:. ~.r:-;i.!!~.!! .. ttl.~ .. '!i1'.c!V.I'!t. .9.f; .• t:t'j!!:. :;sr.,?~.F) .. !!f'.'?!=.~ f.~f.q .. IlY •. i;'n, ....................................... . 
4 ! 

.............. :5 ................................................. ; .............................................................. .. 6 ! ENTRY none ............................................................................. . 

............... Z ................................................ J .............................................................................................................................................. . 
8 ! EXIT none 

................ 9. ................................................. ; ............................................................................................................................................. . 
10 ! USES all 

............ .1" ................................................................................................................................................................................................ . 
12 

.............. l~. R~}.~ ...... :;3.\ ......... 0.:1. .....•.............. . r;JJ}~" ................ ACAl,.h .... ~1\IP. ............................... i .. Qf:t .. J;'i!-.r:-i!-.'!'~.t~.r:- ................................................. . 
14 OAle 70 02 JNZ EID! ; IF zer-o THEN 

........•..... l~. 9JH.I;: ...... ?A .......... 9~ ............................................ A.,IMF:' ...... t=;E;:P .••......•...................... i ..... '?Li!!-l".'? .t9 .. ~.q? .'ll.l'!9 . .r~t.l!r!! .............................. . 
16 

............. l7 .. 9lf?.Q ...... ~;4; ................................. fiJ.rg.= ................. RI;!=; ....... ~ .......................................................................................................... . 
18 OA21 70 02 JNZ EID2 ; IF one THEN 

............. ~ 'iI .. 9lf?::i ..... . ¢..1. •.•..•... f:'~ .............................................. A.,tMF:' ...... F;:~P ...••.•...•.........••......... .I ...... e:r~l>.e: .. f;r.C!rp .. t;.~!','.i.I)!,!~!,!!',' •• ~ •• r:'?:!: ........................... . 
20 

............ ~l .. OA:?::l ...... 1~ ................................ J;~R:?: ................. P.!;;C ....... . f?! .......................................................................................................... . 
22 OA26 70 02 JNZ ErR ; IF two THEN 

............ 2::3. .OA2.S ...... 6J. ......... f:'k .......................•.................... A-.lMF." ...... c:.I.R$ .........•................... J ..... '?r.i!!-?'? .!!!=.r:-f.Ei'P .. 'il-.I'!9 •• ~·~t.l!r!'! ............................... . 
24 . 

. . . • • • • • • . • • • :;?~ • '\(!IZI) ...... 2.4: ...•............................ J; JH ~ .................. RI;::r: ..............•...•..........•........•.......••.....•.........•..••.•...•.••..••.......................•......... 

• • •• •.• • r o •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , • ~ ...................................... '0' •••••••••••••••••••••••••••••••••••• ........ ••••••••••• .............. •••••••••••••••••••••• 



· .... "i29ROM';" M i cRosENcH' 'S05 r TRO'SS' . ASSEMBLEk . (V i Y':i i 8' . '24'':i=:EEi'':'i:i::i' 'i 5':' 30 i Ot; 'PAGE . 89' ........................................................ '" ............................. . 
..... . i!"!l:i!" .. ~:-:??. !==.Q('If.'\JX(::R .. -r:(::RI:1.I.~Al,. .. f.I.~!'!~A~f. ~~fl.~rQ~ .. ~.'. 9.~ .. iI;~.iI; ............................................................................................................................ . 

1 "ElL - er-ase in line ··············2······································· ........... ; ............................................................................................................................................ . 

3 ; *EIL* er-ases the por-tion of the cur-r-ent line as specified .............. 4·················································i······················ 'by' .p.,.;: .............................................................. , ................................................ . 
5 ; ···············6··········,··························· ........... ; ............................................................................................................................................. . 

7 ; ENTRY none ··············8······················· .. ··········· .. ··· ........ ; ........................................................................................................................................... .. 
9 ; EXIT none ............. rO·· .. ································ .. ···········;··········································· .. ········ .... ······· .. ······ .. ·· .. ···· ....................................................... , ... . 

11 ; USES a 11 ·············ii··················· .. ········ .. ····· .. ···· ...................................................................................................................................................... . 

1:::: 
............. iij.· OA2FJ····· 3i··· .. ···· tii················· .. · ·J!::·iC:················ .. ·ACAl...l.:.···· ·GNp·······························;· 'c;"eF' ;,;;j,i-:;j,m(;t(;;.:· .. ···· .. · .... ········,······· .. ·········· .. · .. ·· 

15 OA2D 70 02 .JNZ EILl ; IF zer-o THEN 
............. i"6' oAiF······ 61'········ EO········ .. ·································· ·AJMp····· ·EOt:········ .. ··················· .. ;····· £.·,,:a."s£.'· t'o' eo")' and' ;.:etu;.:,;,············ .. ············· .... 

17 ............. i"S .. OA"3i"····· ·iil································ . e:"i L"i i················ ·DEC······· ·A·················· .. ·,· .. ,··,',··,',·,·,",···· .. · .. ······ .. ······· .. ·· .. · .. , ... , ....... , .. , .. , .... " ... , 
19 OA32 70 02 JNZ EIL2 ; IF one THEN ............ '20' oA~i4""" bi'· .... ·' 'i::'s· .. ···,··,·,··· .. ,,··,', .. ······,', .. ,"', .. 'A~MP""" Est:"'·,·,··,··, .... ······"··"·,; .. ·, . e·,,:a.'se"fj.: om . b';';3ii-;';i'';9'' t; ·;.:e·t· .. · .. ··,,··,',·,····,··· .. 
21 ........ , ... ';2'2' OA36·'···· ·iil"·"'·,···············,···,·,,· ·e:"iLZ:"·',·,,·,',·· .. 'DEC·,',·,,·I'\··,',··,',········,·,·,,····,,·,,·,',··················,·····,····,····, .. ··,,·,········,·,····,',·,",·,· 
23 OA37 70 F1 JNZ EIR ; IF two THEN ...... " ..... i4' ·OA39···· "'6i"·""·,· DS···"·,,··,·············· .. ,·,,·,,··,··,,··· 'ilJMp···'· ·EEL"',······ .. · .. ·· .. ·,',····,···, '; .. , .. ;;':';'-s;,:' ~;";t'i r'e"i i'ne' ';i''';;:f ·;.:.;,t·,,·,·,,·,··,··,,·,······· .. 



.•.. , i29ROM! MICROBENCH 8051 CROSS ASSEMBLER (V1) -218 24-FEB-83 15: 30: 06 PAGE 90 
••••.• '!f-~'!f-•• Z:-:29.. COMP.UTt::R .TERMINAL .f.lRl'lWAElE. !.lERS~ON . .1.. 03 .. ij-M ........................................................................ __ ...................•............................... 

........... ., .. J .................................................. ;.1. .................... f\$(:i.I'J .. -:. AI>I.~H .. ~~ t .. ~r:9P'1).i..;:; .. II\Qr.:I.~ ••••••••••••••••.•••••••••••••••••••••••••••••.••.••.•.•..•.•••..•••••.••••.• 
2 ! 

, •.••••••••••. ::3 •••••••••••••••.•••••••.•••••.•••.••••••.••••••••• 1. •..••••••.••.•••••.••• ~i)s:Gt"I.~ .. !ii!'.t~ .. 91':. r:e.s.f.':t:.~ .. 91W .. Qf .. ~ 1 J .. P.t .. ttl.~ .. qt.tr-.~t<.4t.\\l~ .. 9n(l ....................................... . 
4 ! 9r-aphics modes • 

•••••••.••••.• :5. •••.••.•••••••.•.•••••••.••••.•••••••••••••....• .1 .............................................................................................................................................. . 
6 ! 

............... 7 ................................................. .!. ...................... EI\I:rHY ..... Il.Q Il.~ ........................ '.' ........................................................................... . 
8 ; 

............... . -r ................................................. . l ....................... t;JrJ.l ...... rl.Q(l.~ .................................................................................................... . 
10 ! 

............. t~ ................................................. J ....................... !-!$t;$ .......... 1. 1. ..................................................................................................... . 
12 

•••••• , • ••• 0 •• ~.;3, .......................................................................... , ., ................................. ~ ................................................................................ . 
14 OA3B 31 D1 ASGM: ACALL GNP ! Get fir-st par-ameter-

............ .1.!;i ............................................................................................................................................................................................... . 
16 OA3D 75 FO 07 ASG1: MOV B, #ASGMTL ; (B) = table length 

............ P .. 9MR .... .. ?R ......... Qf\!?9 .......................................... ('1,QY ........ OP.TR, .. "'A$v.~J: .................. ! ... (OP.TR!. .':' .. $~t .. 1fIP.(ll'! .. t.~t>.ll'! .... , .............................. . 
18 OA43 31 F7 ACALL XSTAB ; Sear-ch table 

............ .1.? .. QA'!-~ ...... 49. ......... Q'i!. ........................................... . ..J{:; ........ • 1:l~GP' .............................. ! .. ~F. .. fp.vnd .. THEN ................................................ . 
20 OA47 51 4E ACALL ASGO ; call the r'outine 

............ ?t .. QA'f? ...... ~l ......... lU .................... . ~.$r;3.QL ................ 1:l!:;1:\1..1,. ..... GNP. ......•......................... ! .. v.et .. next .. ~;l.r::iIJI)i!'.te.r:: .......................................... . 
22 OA4B 50 FO .. .INC ASG1 ; IF done THEN r-etur-n 

............ 2~ .. OA'J!! ..... . Z2 ....................................................... . RET . ........................................... ; .. .E;l,..al;:: .. l:~~p. . .1.9P'~,i.I)13 ............................................ . 
24 

............ .4~ .. OA~.E; ...... I;::~ ................................ ASQO.: ................. kl.R '.' ..... ~ ......................................................................................................... . 
26 OA4F 73 JMP @A+DPTR ! Jump to r-outine 

............................................................ -......................................................................... ~ ......................................................................... . 

................................................................................................................................................................. -· ............................................... . 



..... "i29RO~I!' . i-ii CROSENCH' '805 r . cRtiss:" . A'SSEMBLER' . ( V i Y':':;W:i .. 'z4':'i='Ei:i':'i:ij . 'i :S':' 30: Ot: . PAGE' 9 i ........................................................ " .............................. . 

..... ~~~ .. ~~?:~ .. r;q~f.Y!.~~. !.E;~.,,!~.f\!f;\.L,. f.~R~H~R~. y!=;~~~q~ .. ~ ~.9?. ~.~~ ............................................................................................................................. . 
1 , , ASGMT - ANSI set gra.phi cs lTIode tab I e .............. :2 .................... _ ........................... '; ............................................................................................................................................ . 

3 ! *ASGMT* contains the address of the routines which set the .............. 4·················································j······················ '~equested' athi"blite" c .. ~· · .. rap·hl."c· mode·:·················· .............................................. . 
S ! 

···············6················································· i···················· .. ·tit'bi'e· 'en'tr'{e's' are:'" The' t'hrrci' c·ha:r:a·ct'e;.:· o'f' the' ANSi' 'e;ica'p~;' .............................. . 
7 ; sequence Followed by the address of the routine which performs .............. 8··· .. ············································ i··· .. ················· 'the' 'r:equested' fui-;ct'i o·r=.:··········· .. ·· .. ············· .... ······ .. ········· .. · .............................. . 
9 .. ········· .. io· .. ······································· .................................................................................................................................................... . 

11 OASO ASGMT EQU $ ···· .... · .. ··ii· .. · .. ············ .. ························· ................................................................................................................................................ .. 

13 OASO 00 . DB 0 ! ESC [ 0 ITI . ............. iii' OAsi······ OFi6····················································· 'ri~i"""" XATR········· .. ··· .. ·············· i' 'Exi't';ii Y' ;itt''=' j,·.;;.if;,;s· .. · .. · ............................... .. 
lS ............ 'i6' OAS:3'····· 02·· .. ································ .. ········ .. ········ DS········· i········· .. · .. ····················j· 'EsC"r '2' ·m·· .. ···· .. ·· .. ···· .. ·· .. ····························· .. 
170A54 OF2A DW EHALF ; Enter half intensity'mode ········ .. ···is .. ············· .. ························· .................................................................................................................................................... . 
19 OA5b 04 DB 4 ! ESC [ 4 ITI ............ '20' oPtS?······ OF2·0··················· .. ··················· .. ········ .. · DW········· Eui-.irii.:····························j· 'Ei-;t;"''':' ·.jn·d;"·": i'{ ne' mo·cii; .. ····· .............................. . 
21 ............ ~22' ·OA!:;.;,····· ·05····················································· .. ·013······· .. 5·················· .. ······· .. ······;· 'ESC"[' 5' m······· .. -............................................. . 

. . . . . . . . . . . . . :?:::! . Rt;l;:!t;l ...... 9.F;:;3.Q ..................................................... JM ......... !;J;lk~K ............................ i .. i;:n tj!.r:- .. I? q r.l' .. ~?.'~f: . ........................................... . 
24 
25 OASC 07 . DB 7 1 ESC [ 7 ITI ............ '26' OA5D······ OF33········· .. ·················· .. · .. ················· .. ·014········· ERVM· .. ············· .. ············ i' 'E:;";te''':' ·":;"·V;"·":;;·.9· 'vi'd;"'~' ·~;'·d.;;· .............................. . 

............. ?1 .......... · ..................................................................................................................................................................................... . 
28 OASF OA DB 10 ; ESC [ 10 ITt 

29 OAbO OF39 DW EOM ! Enter graphics mode ····· .. ·· .... 3·0······ .. ····························· .. ···· ................................................................................................................................................... . 

............ . ::?.1 .. QI;\R:? ...... ~J;l .......................................................... [)~ ......... .l.t. ................................ 1. .E;:~';: .. L .~~ .. !1'!. ................................................... . 
32 OAb3 OF3C DW XI3M 1 Exit graphics mode 

............. :;3~ .............................................................................................................................................................................................. . 
34 0007 ASGMTL EQU ($-ASGMT> 13 l Tab Ie Il?n9t h 



L":;:"'I"{UI"li 1"I1!.--f"{U£:JI::.I'II--" ~V::J~ 1.Jt(U;:).;:' H~:::>t:.I"IJ::j:L.t:.t( \ v 1 I-L1~ .:!"t-f""'t:..t:E-i:i..:i l;:)i .,:iVi VO t""Hl.Jt:. .,,'" 

· .... ~.~~. :t.-:7.9. .. C;:OJ"lI;'.l.m;~ .. T!;r;lM lI'I~k . FJ RI'!1W~~.~ .. 1tt:RS.:t ON . .1.. , N. :~~l!" .........................•.................................................................... , .............................. . 

••••••.••••••• ~ .••••••.••••••••••••••••••••••.••••••••••••••••.• ? .' ••.•••••••.••••••••••• ~RI7'f..:-: .~.II!\>.~ .. ~~.1;. !''!(,.'~ t~ \=.t:~!=! .. f:;!!'.l !i.!¥ ..........................•................•............................ 
2 ; 
3 ,*ASPF* selects the attr'ibutes which imply pr-otection. Mul tiple ............. ·4·················································;······················ 'att;': i i:;~t'es" ir:a..;' b'e' ';E:le'~t~d" i'~' a' 's'i i-;gY';" ·s;';~;ie;,,·.:;,;:' ";-'h ;:; "se:';~er;c:e""""""""""""'" 

.............. ? ................................................. , ....................... j':j9l':~ .. QP.t .• <;!l.~fJ.S!~ .. ?.Il Y . . ?t: t.r: ~.I:!',I.t:~?:. p.f . .tr,.~ .. <;r.~r.~~.1;~.r:~ .. 9.~l-'."! J.~Y.~~ . . 9.11 •........•....•....••••...••. 
6 ,the scr-een or- of the char-acter-s r-eceived. The se9uence mer-ely 
7 'changes the way the char-acter-s with the specified attr-ibutes ............. ·8 .. ··· .. ········· .. · .. ······ .. ····················;···· .. ················ ·ar'::·i ilte'rp're'te'd' 'by' The' '(fffi:'er'en'f' ·"',,·de·s:······ .. ············ .. · .. ······ .............................. . 
9 , ............. ii::i ................................................. ;' ............................................................................................................................................. . 

11 ,ENTRY none ·············ii···· .. · .. ······· .. ···· .. ···· .. ·············· ..... , ............................................................................................................................................... . 
13 ,EXIT none ······· .. ····i4············ .. ············· .. ············· .......... , ............................................................................................................................................... . 

15 'USES al I ·············ib .. ··· .. ·········· .. ··············· .. ······· ...................................................................................................................................................... . 

17 ............ 'lS" CiAb5····· ·75··· .. ··· ·FO········ ·00········ ·ASPF·:·········· .. ····· HoV······ 'i::i;' ·#0·····························;· 'i i-,"i Fia.'i i'ze' ·t,·yt-ti··············· .............................. . 
19 ............ 20 .. 0A68····· ·ili'········ ·Di····················· ASPFl·j·············· . ACAli..' .. ··GNp······························· '," Ge't' nexi-"par.am;,;ter.'··· .... ·· .. ······························· 
21 OA6A 40 22 JC ASPF2 ; Exi t when done ............ 22 .. 0A6C····· ·64 .. ······ ·00········ 03································ ·CJN·E····· 'A';' #0';' ASPF·i'A······················································· .. ··········· .. ··················· 
23 OA6F 75 FO 00 MOV B, #0 ; None pr-otected · ........... '24 . b'A 72' .... 'M ........ '62 ........ '02 ........ 'ASPF'i A':' ............. CJNe:' ..... A; . '#2'; . ASPF'i s' ....................................................................................... . 
25 OA75 02 F3 SETB B.3 ; Half intensity ............ 26' ·0A"l'1····· .84 ......... 04 ........ 02········· ASPF'16:" ............ CJNE' .... 'A'; . #if;' ASPF'fC" ..................................................................................... . 
27 OA7A 02 F1 SETB B.l ; Under- 1 ine 

........... "2S' ·'iAtc····· .134 ........ ·05······ .. ·62········ ASPF·ic·:·············· c.jNE······ pi,:' '#5';' ASPF·l0·························· .. ······ .. ··············· .. ··· .. ······························· 
29 OA7F 02 F2 SETB B.2 ; Bl ink ............ 30' ·6AS·!····· ·64· .. ····· ·07 .. ···· .. ·02········· ASPF'fO·:·········· .. · ·C'JN·E····· 'A';' #:7';' ASPF'ft······················································· ....... , ........................ . 
31 OA84 02 FO SETB B.O ; Rever-se video · ........... 32' ·OMi::····· '84 ........ 'FE'" ...... Ci3" ....... MPF'fEi' ............. tJNE' .... A; . #254';' ASPFl'F······ .............................................................................. . 
33 OA89 75 FO 80 MOV B, #10000000B ; No attr-ibutes ar-e pr-otected 

............ 34' ·OMt:····· ·sti········ '01\ ..................... ~SPFl'F:············· ·sJMFS····· ·Mf!>!='i···································································· .. ······························· 
35 

.......... "~6' 'OI\'S~'''' ·S::;'· .. ····· 1'-'0········ ·8'F'········ 'l\'Sp~:i:""""""'" ·JYitiV······· ·PI='1~Lt .. ;· Ei······················ j' 'F'ii-;;i r' C·h~tr.9·e············""···"··········"··················· 
37 OA91 22 RET ................................................................................................................................................................................................................ 

· .. ~ ........ ~ ," ..... ~ ................................................................................................................................. ~ .......................... " ................ - ............ . 

.................................................................................................................................................................................................................. 



... " ·i2'9RO;'i;·· HicRoBENcH' 1305i' 'cR'os's' AssEMBLER' '('iii) :':2"18'" 24:':FEB:':S3' i'51 '3ci:' 06' PAGE' ·93························································································· 
..... ~i!'~ . ~.-:?-:~ .. ~~t:I!".l.:'r.~~ .. :~~R".I.I:-JAI,. .. f ;t.~Ml:lf\~s . ~E;:fl.!? ~.QI:>I .. ~'" 9.~ .. ~~;II: ............................................................................................................................ . 

1 , , CBA - conver-t byte to ASCI I ··············2··············· ................................... ; ............................................................................................................................................ . 

3 ; *CBA* conver-ts a byte into its ASCII equivalent • .............. '4'··· -, .. -.. 0" .................. ", ............... OJ ..................................... - .. ~ ......................................... - ... - ... - ........................................ - .. - ..... . 

5 ; .............. 6·············· ................................... ; ...................... ·ENTRy····· i Ai' '';'' ·b·;;t~·· t'o' 'c~'nvert"""'"'''''''''''''''''''''' ............................................ .. 
7 ; .............. ·S··············· .................................. j ...................... EX-it'····· '(BY';;' i-iun'dj-:ed's"d i'g i·t································· ........................................... . 
9 ; (DPH) = tens digit 

............ ·io·············· .. ·································;··································· (OP.Lj· '';' 'on'es" ct'i9'{ F················································································ 
11 ; ............ ·i2·············· .................................... ; ...................... ·usE's····· 'A';' i:i;' ·DPTR····················· ...................................................................... . 
13 .. · .. · .. ·····i'4· .. ······ .. ·· .. ·· .. · ...... · .. · .... ·· .. ···· .. · .. · .. · .... ··· ..................................................................................................................................... .. 

15 OA92 75 FO 64 CBA: MOV B, #100 ............. '1'6' ·OA95····· ·84···· .................................................. ···tiiii···· ···AS······ '" .............................................................................................. . 

17 OA96 CO EO PUSH ACC ; Save hur,dr-eds amount ............. 'is' OA9S····· ·E5········· Fe)··········································· ·MOV······· 'il';' B····················································· -............................................. .. 
19 OA9A 75 FO OA MOV B, #10 ............. 2'0' ·oA·9rj····· 84························································ tiiv······· pis·································;· '(A',' -";' 'te'ns'" 'ail';'; . ones···································· 
21 OA9E 24 30 ADD A, #'0' ; Make tens digit ASCII ............ ':22' OIlAO······ F5 .. ······· ·83············································ . MOv' ...... 'DP~f;' A···························;'· save" i't= ......................................................... . 
23 OAA2 E5 FO MOV A, B ............ '24' OAA4······ 2·4 .... ····· 30············································ ·ADD······· 'P:;' #;ij; ......................... ';" Maiie' 'oi-ies" d·l.g·{ F' ASC'j i' .................................... . 
25 OAA6 F5 82 MOV DPL, (\ ; Save it ············26·0AAS······OO .... ·····EO·············································POp········ACC··· .. ········· ........................................................................................ . 

............ . ?? ~~A~ ...... ~1 ......... ~9 ............................................. ~J:!Q ........ ~! .. ~~9.: .......................... ; .. M'!-!'~ .. t'!l.~'!1.r:-!".ql" .. !i.~l".~ 1:. .~R~.q ............................... . 
28 OAAC F5 FO MOV B, A I Save it 

............. ?? . 9.~~.E;: ...... 7.2 ......................................................... ~.E;T ................................................................................................................... . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (Vll-218 24--FEB-8:3 15::30:06 PAGE 94 
..... ;l!:~.~ .. Z;-:-~? M!r.JP.lJJ.E;:R .TI':~M!N?lh .f.tRI':IWI1RE;: .. \!I;:R$.I.ON .. 1 .• ~!~ .. ~!!:~ ............................................................................................................................. . 

.......... ..... t ................................................. U ..................... ft.Gf'.I1.::. B~.~~ .. O;:.'-!r:-.~'?r:. F.'?!>.~ ~.~ 9.1) .. r:~.t:9.r:t .................................................................... . 
2 ~ 

.. , ., ......... ;:; ....................... _ ................ , ... , '" J ....... '" . '" ......... ~.A(:;f.'~.~ .. C!~:t:~'.l!t.s .. :tJ:Ii" .. !=.l.,Ir.~·i".Q~ .. ~.'-!r.!i9.r: . r.~'.=: Lt.~.C!~I .. ~ f!. ~.~Ii" .. ~N?). fp.r:'!' ........... , .................. " 
4 I of ESC [ PI I Pc R Pleasa nota tha tricky coda to sava a 

.............. ;'i ................................................. 1 ........ '" ..•......... f.~IjJ .. t;.):t~.!? .9.f .. i=.9il.<!1 •.............................................................................................. 
6 I 

...... '" ..... 7. ................................................. 1 ........................................................... , . '" ..................... , ..............•..................... '" ................ . 
8 I ENTRY nona 

.............. ~ ............... ................................. J ............................................................................................................................................. . 
10 I EXIT nona 

............. ~.1 .................................................. 1 ............................................................................................................................................. . 
12 1 USES a II 

............. ~} ............................................................................................................................................................................................... . 
14 
15 OAAF 31 Dl ACPR: ACALL GNP ; Gat par'amatar' ............. i6' QAsi······ fi4········ ·06········ "3~; ................................ C.jN·E······ A';' #(,;;' APR···················· '1' 'IF" n·.;t' 'j,: 'THEN' ;.:et·u;.:n······································· 
17 OAB4 74 IB MOV A, *lESC ............. is' oAB6······ 5i········ ·cc············································ ACALL···· ACi-ii······························i· 'ou't;"ut' ';;:n' ESC················································· 

............. ~.'i! . . Q~.f!? ..... 7.'1 ......... ~fl .............. , ............................. MQ~ ....... H, ... *! :.r,: ................ , . '" ..................................................................... , ..... . 
20 OABA 51 CC ACALL ACP3 ; Output a .- [.-

............. ~+. .QA~[:; ...... E;:~ ......... ~h ............................................. . 1'19)! ...... . fh .. YF:Q;3 ................................................................................................ . 
22 OABE 04 INC A I 8ump to normal iza 

............ . ~.q. ~)~.E!f ...... ~1 .......... CF. ............................................ Ac.:Al,.!-..... ~.Gf'.~ .............................. l ... Q!l:t;f.l!~ .. Y:-:r.C!?i.t.i.9n ......................................... . 
24 OACl 74 3B MOV A, #'-;' 
25 OAC3 51 CC ACALL ACP3 I Output saperator' . .. . '" .... '" 2'6' i:iAC5' ..... E5········· i·{········· ................................... Moii ....... A'; . 'xpi:is" ...................................................... , ......................... '" ........... . 
270AC7 04 INC A ;B'Jmptonol"rroaliza ............ '28' QACS······ s·i········ ·cr:············································ A(::ALL···· ·flcp·i····························· ';" i:iu'tp'ut' ·i.::..:pos·(t·{oi-i··········································· 

............. ?? Q~!=:~ ...... 74: ......... ~1! ............................................. 17I.qy ....... . r:o.' .. !U~~ ................................................................................................ . 
30 

............. ;3.1 .. Q~kt;:: ...... R~ ......... 9;.:?A ................. B~f.}.: ................. !-.yl7l.F:' ..... . f.G9F. ............................. . l ... q\J.~~.l!t.. ·:fL .. -?-f!9 .. '~.t!-l.'!", ..................................... . 
32 
33 OACF 51 92 ACPl: ACALL CBA ; Convert position to ASCII ............ '34' QAi:ii······ AD········ ·82'········································ .. · . Moii ...... 'TEMP;' ·DPe····················· ';" s~;;.;,· '';~'e :--5··.j :t'g :t·t············································· 

............. :;1::i. R~P~ ...... r:;~ ......... ::;:~ ........................................... . !,!q~ ...... . ~.' .. PF:'H ........................... 1 ... G~.~ .. ~~n~.=: .. c!}~~:t .............................................. . 
36 OAD5 84 :31 00 C.JNE A, #'-1'-, ACP1A 
:37 OAD8 40 02 ACP1A= ...JC ACP2 l IF r,(.t zar·o THEN ............. 38' ·or-iDA······ 'si' ....... ·cc············································ ACALL···· i::id:oj······························i···· 'O;J'tp'yF' tel)',-!;' ·.j·{g·d:······································· 
39 OADC ED ACP2: MOV A, TEMP ............ '40' OAC;O······ sci· .. ····· ·!:ii:i······················· .. ·················· ·SJMp····· ·ACP3······························;'· i::i'J'tput' '';n'';' :--5' ·.ji·g :t't' ·an·.:i· ·re·tu·rn·························· 



.. ,", 'i29RoMi' 'M"iCROBENCH' ii05'i' cRoss' AssEMBLER' '('vi' i :'::ii's'" 2"4:"'FE'B':':8~i' is: 30':'06' PAGE' ·95····· ................................................................................... . 
, ..... ~~~ .. ~ :-.?? (::.qt'1.F~J,.I.1:tt=:.F( .. r:tt=:RJ:1.~~Al,. .. 17.I.~MI:JR~!,; . ~I;R.!? mN. ~." 9.~ .. ~~.~ ..................................................................................................... , ..................... . 

1 "APRNT - ANSI print page .......... ··· .. ···2···· ............................ -.. -............ ';'-_ .... -. -.... -............................................................ -.......................................... -......... -............ . 

.............. . ~ ................................................. ~ ...................... . ~.I~F:'R~!~ .. F;'r·.~ !"'.t~ .. t.t!~ .. !".~~.~ .. ~?. t.,",~ .. ?~r:'~~.i.t~ .. r.?f'.t~ .................................................... . 
4 1 
5 ; 

.............. ·6···································· .. ··········· ·l··· .. ··············· .. ·ENT"RY···· ·none··························· .. ······ .. · .... ·· .. ·· .. ············ .. · .. · .. ····························· .. 
7 1 · .. ·· .. · .. ······8 .. ··· .. ··········································j····················· .. E·xiy······none········· ............................................................................................ . 
9 1 .............. ·10 .. ··············································· j ...................... ·USES .. ·· .. ;i,Yi········· .. ···· .. ··············· .. · .. ·· .... ······ .. ·················· ............................... .. 

............. ~.L ............................................................................................................................................................................................ .. 
12 
13 OADF 11 2A APRNT: ACALL SETDISP l Set dispatch and return .. · .. · .. · .. · .. i4 .. ··· .. · .. ·· .... ·· .. ····· .. ········ .. ··········· .. · ........................................................................................................................................... .. 
15 OAE1 11 2F ACALL SETNORM l Restore dispatch address ............. i'6 "OAE3 ..... 'M ........ 37' ........ 03' ................................ C:..iNE: ..... 'j!,: .. it··; i; : .. A'PR' ................. ';' . 'iF' 'ESC' 'It' '7 "ii·jEN· ............................................ . 

............. F .. Q~.I;? ..... ~? ......... 1.9~~ .......................................... .,IMF;' ........ ~?-:m'-".1 .......................... l ..... r.r: int .. !".~~.~ ................... , ..... '" ...................... . 
18 OAE9 22 APR: RET 
19 ······· .. · .. ·2"0·· .. ·· .. · .. · .. ···· .... ···· .. ·· .. · .... ········ .. ····· ......................................................................................................................................... .. 

............ . :?1 .................................. .................................................................................. , ............................... ................................. ........... . 
22 

............ . ?q ................................................. i.l ...................... 1:\~I?R.:-: .A~9.~ .. !>~:t; .. t"i;l. ... gl .. riil.tJ': ................................................................................. . 
24 

............. :4~ ................................................. i ....................... ~A$!'l~:!t;. :;.~j:.!? .t!1.f! . .t!~.lJ9J.a, t~. :1::9 .• thi;t:t .. :;.1!'~.<;~.f~.~9 .. !lX. f.'f1 ............................................. .. 
26 ; 
27 ! ............. 2S······· .. ········· .. · .. ···· .. ····· .. ···· .. ···· .. · j ...................... ·ENTRY···· .~~.~~ ................................................................................................... .. 
29 I ............. 30·· .. ·· .. · .. ····· .... · .. ·· .. ····· .. ·· .. ···· .. · .. · .j ...................... ·E·xi·,:····· .~;;~~ .................................................................................................... . 

............. ;;u ................................................. l. ........................................................................................................................................... . 
32 USES all 

............. ;::;~ ............................................................................. , ............................ , .................................................................................... . 
34 

............. ~~ .. Qf\.E;f\ ....... ~t ......... ):l1 .................... A~f-!.F!;, ............... . 1:\J::t:\I..I.. ..... GNP. ................................ l .. ~f!j: .. F.i;tr.i;t!f!~t.f;r ................................................. . 
36 OAEC 50 01 JNC ASBRl ; IF no parameter THEN 

............ . ~.i: .. Q~J;t;': ...... ~!., ....... ; ................................................. H,!!;: ....... F~ .................................. i ..... 9.~f."HI.1. t .. t.C!. J ............................................... . 
38 OAEF B4 OE 00 ASBR 1: CJNE A, #14, ASBR2 

............. ;::;? .. QAF:~ .... .. ~O ......... F.!!) ..................... A$aij~: ................ .JNC ........ t:\P.~ ................................ ! ... I.F. .. in. r.i;tn\1~ .. '<.Q •.• U) .. THEN . .............................. . 
40 OAF4 C1 4B AJMP SBR set baud rate and return 



.... :i29ROM; "M"iCROBENCH' 805i' cFioss' ?\SSEMBLER· '(v'l )~2i'8" '24::FEii:":S3" i'5: 3():'06' PAGE' ·96···························· ............................. "'" ........................... . 
...•. !l:i!"!I: .1-.-:l .. ? .GP.I'1f'.lIT.f;J:l .. TJ;~MH!~h. F.iRr:tWt;lRE;: .. V!;~?m~ .. t .f!~ .. ~.it~ .......................•......... : .............................................. : ............................................ . 

. 1 ;; ARAMP - ANSI reset all modes to power' UP confi9uration · -•...•..•..• ':;2 ....•.........•.................. ~ ............••. ; ................•.••..•......•.•.••........•.•..•........••.. -................................................ _'.0 .••••••••••••••••••.•••••.•.•• 

............. . ~. ~ ....................... : ........................ ; .•..................... J:lAI:'I?.:: .r:~.s.~.t.. ii--l.1 .. !T!'?!l.<l"?. :t.'? .f,?9.1J}~.r: .• 4f •• ~.qJ;ln!l!vr:~:t.i~,='-................................................ . 
. 4 ; 

.............. ~ ................................................. ~ ........................................... ................................................................................. '" .,. '" ......... . 
6 . ; *ARAMP* and *RAMP* resets all fla9s etc. to the confi9uration 
7 ; on power UP • ............. ·S·································· ............... ; ................................................. » •••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••••••••••••••••••.••••••••• 

9 ; ............ "i O· ........................................ ········i········ .............. ENTRY' ... r;one································· ............................................................... . 
11 ; ............ ·i2··················································i······ ................. Exi"f······ o·or.f,······································································································ 

............. ~~ ................................................. ; .............................................................................................................................................. . 
14' ; USES all 

............. ;? ............................................................................................................................................................................................... . 
. 16 

. 17 OAF6 31 D1 ARAMP: ACALL GNP ; Get any parameter ............ 'is' . OAF'S' ... ··50········ ·EF····················· ....................... :..iNC······· APR·······························i· 'iF" flo' ·p,a·ra:me·te·rs .. tHEN··· ................................. . 
. 19 OAFA 02 1003 RAMP: .JMP R2_IN2 ; reset and r¢oturn · ....................... " ....... -....................................................................................................................... ~ ........................................... " ............. .. 

· ............................................................................................ ~ ...... ~ ........... " ..... " ........................................... -............................................... . 



· .... LZ9R·oi·ii . M i'CR'ciiiENCH' 805 i . 'cRoss' 'AS'SE'MEiLE'R' '(' iii. i :'::2'i. 8' .. 24:":FES:":S3 . i's: '30':' 06 . 'PAGE' . 97' ................................................................................... " .. . 
· ..... ~~~ .. ~ :-.~?' .. 9.q~f.'V.~~ft . T.E;J;l.I''H Nl:'h . F. mF:lH~R~ .. Y~.~? H).I':'. ) ~ .q:;:: .. ~.l!'~ ............................................................................................................................ . 

1 " WEOL - wrap at end of line ···············2······································ ............ ; .............................................................................................................................................. . 

3 ; *WEOL* sets the Flag which causes the terminal to perform ............... 4·············· .. ···················· .. ··········· .; ....................... :a:. carr. i'ai;'ie' 're'tu'r;'" ·.i:ni:t' T{ ne' 'ieee!' 'imme'di'aFi ':':' a'iF';;': 'i'he' ·80th·································· 
5 ; character before a line is displayed. ···············6······································ ............ ; ............................................................................................................................................. . 

7 ; .............. ·::f············· .. ··· .. ···························· .; ....................... ENTRy···· ;.;.;;.;e······························· .. ································ .. ·· .. ···· .. ····· .. ············· .. · .. 
9 ; ............. i·o········· ........................................ ; ...................... EX'it······ r;.;cle···································································································· .. 

11 l ............. i'2' ....................................................................... LisES' ..... r;.; ;1';' .................................................................................................... . 

....... ...... . 1.} ....................................................................................................................... , ......................... '" ........................................... . 
14 
15 OAFD D2 2B WEOL: SETB AUTOWRAP ; Flag auto wrap · ............ i'6 . OAFF' ..... 22' ....................................................... RET' ............................................................................. " ................................. . 

.. , ........... 1X ............... , ............................................................................................................................................................................... . 
18 

.............. 1.? ............................................................................................................................................................................................. . 
20 

.............. ::n ................................................. l.l. ..................... O!;Q!-'.:-.. P.~ l".C;~.r:\l .. ~.t:. ~~J.cj .. '!f .. !.i.Qi" .......................................................................... .. 
22 

............. ;4~ .................................................. ~ ....................... ~P.E;9J..~. J."ft:!?ft: t.~ .. t.l)i" .. \l!~·ii.l;' .. <J.r.C!lJ.rJ\l .. ?t: . ~~J.cj .. '!f .. ! .i.Qi" .. f.!!l.!;, , ............................................ . 
24 characters past column 79 are placed in column 79 until 

............. :4? ............................................... ,; ....................... ~ .. c;?.r:r:-.i.~?!I? .. r:-i".'\lJXfJ.. ~.!'i . . r:-<f'.C;<f'.~ Y.~9.· .......................................................................... . 
26 
~7 • · .......... . . r . ................................................. . " ...... ....................................................................................................................................... . 
28 ; ENTRY none 

............. ~~ ....................................... ........... ; ............................................................................................................................................. . 
30 ; EX IT none 

............ ~t .... ............. _ ................................ ; .................................................. '" ....... , ............... '" .............................................................. . 
32 USES none 

............. ::\:;: ................................................................................................................................................................................................ . 
34 

· ............ ;;;~ . . oa.oP ... .... c;::;: ........ . :?fi ..... ................ O!O.Qt.-.= ......... '" ..... . G1,.R . ..... , Al,lj:QW~A~ ...... , ................. i. .~J.~~I;' .. '-Hlt P .. W~·ii.I;' ............................................. . 
36 01302 22 RET 



·................. ............. . ............... . 

Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:3t~:06 PAGE 98 
..... !'".~!'" .. ?-:?~ .. G9.1'!f'! ... !TF;I3 .. TF;~Mm~k. f)R.~Wl)RE;: .. IlI;:R?JON .. 1., Q~ .. ~1~ ............................................................................................................................. . 

1 , , EAM _. enter- ANSI mode ··············2······································· ........... ; ............................................................................................................................................. . 

3 ; *EAM* places the ter'miroal iro the ANSI mode for- escape codes. ··············ii······································· .......... ; ............................................................................................................................................ . 
5 ; ··············6·················································;······················ ENTRy···· none······································································ .............................. . 
7 ; .............. 8·················································;······················ ExiT······ ;.;o;.;e······································································ .............................. . 
9 ; ........... ··iij················································ .; ....................... USES······ ;.;or;e······································································ .............................. . 

............. ~~ ............................................................................................................................................................................................... . 
12 
13 OB03 75 28. 01 EAM: MOV MODE, tl00000001B ; Place iro ANSI mode . ............ 'iii' OB()6······ 2"2····················· .. ········ .. ··················· .... RET········ .... ············· .. ··········· .. ············· .. ·················· .. · .... · ................................ . 
15 ·············i6············· .. ··· .... ···················· ...................................................................................................................................................... . 
17 ·············ii:i····· .. ·········· .. ··············· .. ····· ..................................................................................................................................................... . 
19 , , EZM - enter' ZDS mode ············20·········· .. ······ .. ······················ ........ ; ............. , ............................................................................................................................... . 

21 ; *EZM* takes the ter-miroal out 'f ANSI mode arod into ZDS mode. ············22········································ .......... ; ............................................................................................................................................. . 

23 ; ............ 24' ................................................ ';' ...................... E'NT:RY' .... r"o;";; .................................................................................................... . 
25 . ; ............ ·26· .. ······ .. ······· .. ··············· .. · .. ········· .; ....................... Exi'T······ ;..·0;..;;······························ .. ·········· .. ·· .. ··· .. ········ .. ·· .. · ................................ . 
27 ; ............ ·28: .... ············· .. ··············· .. ·············;······················ USES······ n·on·e······························ .. ··············· .. ···· .. ····· .. · ..................................... . 
29 ·············30······································· ....................................................................................................................................................... . 
31 OB07 75 28 02 . EZM: MOV MODE, tlOO~00010B ; Take out of ANSI mode ............ '32" O'BOA" ... ·22· .. ····· .. ···· .................. RT"i i·· .. ···· .. ··· ..... RET" ................................................................................................................ . 



" ... 'i29RoMl' 'r-iicROBENCH' '80s'i . CROSS' ASSEMBLER' . ("v i">" .:.~mj" .. 24':'j:'EB':'s3' "i 5: 30i '06' p'AciE' 99' ................................................................... , .................... . 

. . . . . . ~.~~ .. ~:-:?~ . ~9MF:'!-!T!=;~ .. T!=;~!'! ~ ~.~~ .. !'". ~ ~.I')~~~~ . ~r;:R?.I.9!,! .. 1. ~ ~~ .. i!"~i!" ............................................................................................ '" ............................. . 

1 "E25L - enable 25th line ··············2······································· .......... ; ............................................................................................................................................ . 

3 ; *E25L* enables the di·sp1ay of the 25th 1 ine only if it has 
···············4················································· i······················ · .... o·t· 'be'en" p'revi"ousi:":' ena,:,"fed:" 'i'he" 25i-"h"i i'ne" i."s· 'ci eared' at"· ................................ . 

5 ; the time it is enabled • ..... ......... '6' ...... ~ ................ '" ..................... . ',' ... 0"0 •• •••••• •••••• '.' • ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• •••••••••• 

7 ; .............. 8·················································;······················ ·ENTRy···· ·n,,·ne······································································ .............................. . 
9 ; ............. ·iO················································· .; ...................... 'E'Xi""i'" ... n·one······· ............................................................................................. . 

11 ; 
............. ·i2·················································;······················ ·USES····· 'Pt';' s;' 'DPTR;' '"iE"MF;;' PTRi"·········································································· 

13 ··············i4······································ .......................................................................................................................................................... . 

15 OBOB 20 15 FC E25L: JB L25EN, RT1 ; IF enabled THEN return ............. 'i6' ·086E:····· ·02"········ ·i~:;"··········································· ·sEta····· ·L25EI\I···························· ';" ELSE' ·';'i-;;it.·i e" 25Fh"i l:rie .. ··· ................................ . 
17 OB10 75 FO 18 MOV B, .#MAXLINE 

............. 'i8' ·Oai3····· ·6i"········ ·96············································· i~iJMP····· ·cLRLiNE························· 'j' ci e.a."r· 2S'th"i ·i"ne··············· ............................. .. 
19 .... · .. ·· .. ··20··· .. · .. ········· .... ······ .. · .. ············· .. ··· ............................................................................................................................................. . 
21 .. · .. ········22 .. ································· .. ······ .................................................................................................................................................... . 
23 "D25L - disable 25th 1 ine · .. ···· .... ··24 .. ·········· .. ···· .. · .. ············ .. ·········· ... ; ............................................................................................................................................. . 
25 ; *D25L* disables the display of the 25th 1 ine arId clears it • 

. ............ 26 .. · .. ·········································· .. i·· .. ·········· .. ······ Tf' 'the' cu;':so'~"i s" c;n' 'tt;e '':is'th' Tine' 'then" it' i's' ·s;,;,;t"· t"o .. ti-;e··· .. ····················· .. ·· .... · 
.............. '2:7 .................................................. 1 ....................... P.'?'!I.Et. r.P.S;~.~~.'!r:t! .................................................................................................. . 

28 ; 
29 ; ............. 30'" .............. , ................................ j ...................... ·ENTRY···· ·ne;,;;;· .. · .. ······ .. ·············· .. ················ .. · .. · .. · .. · .... · .... ·· .............................. . 
31 ; ............. 32 .. ··············· .. ······························;······················ ·E·xi'r'····· ·ne;,;;,;·'····················· .. ···· .. ······· .. ······ .. ······· .. · .. ··· .... ·· .............................. . 
33 ; ............. 34········ ......................................... ; ...................... ·USES···· . 'A;" s; . 'DP""iR';' 'TEMP';' pi-Fir' ......... , .............................................................. . 

............. :;::~ ............................................................................................................................................................................................... . 
36 

.......... , .. ;3l .. Q~.~? .. .... ~? ......... 1.9 ..................... P.=??!-': ................. t;:!-.~ ....... .I.,f:.!:!r;:!'! ............................ ? . p.~ ?~!>.1.~ .. ?~t.t! . .1. ~ !!~ ........... , .............................. . 
38 OB17 75 FO 18 . MOV B, #MAXLINE 

............. ~~ . . Q~.~~ ...... .7:~ ......... ~9 ............................................. f;\!=:f;\hL,. ..... t:;:!-.~!-.H'I.E; ......................... ! .. P 11'.~r .. 7.::}j:.I] .. 1. ~nf' .............. . , .............................. . 
40 OB1C E5 12 MOV A, YPOS 

............. ~L .Q~~!O ....... J;I~ ......... w ......... ~? ................................ <;::-!~!=; ..... /~! .. ~1'1~~!-.H'I.E;? .l<R7,..,P.I.$f. ..... ; ... IF .. ~lJ.~~.~r .. ~.I") •. ~?nl . .J.~(l.El. JI:l!ON ........................... . 
42 OB21 91 36' ACALL SCH ; set cursor home 
43 ............. 44' ·oB23····· ·02 .. ······ ·io"42"·· .. ············· xRi..:.i:iisp:·········· ·l.,JMp····· ·Ri..:.i:iisp························· ';" i:iisp'l';i:":' an:":' stat lIS ......................................... . 



4"::'7f'\UI'I, n.L ..... nUDt:.I'Il,..on OV~J. I...-n;U~~ H;:)~c.nDLE:." \VJ. '-'£J.i:::i ..::::£t-rt:.D-'='~ l;;J--.:oViVO r-HUt::. .LVV 

..... jl:i!"jI: • "l..-::'l..? .GP.I'Jr'.l!T.E;f< .. T.E;f<M mt:ll-. . f I RttW~RI;: .. Yl".ijl>.mN .. t •. Q~ •. f.ltf ................... : ......................................................................... '" ............................. . 

.............. L ................................................. 1., .......•.•.•.....•..•. E;:KG .. -:: .. ~fI.<!-!:'.ll'l .. KflyJ;!9.<H·.<l .. C. J.i.o;:.I<! •..•...•..•..•..•..••.•...•..••.•.•••••••.•••••••.••.•..••..•..•..•..•..•...... 
2 

•..••.••.••.•• ~ •••••••••••••••••••••.••.•••••.•••..••.••••..•..• J .•••. .••.••.••.••••.••. fF;~l=:i!" .. ~·f(!i!':t~ .. ~.I)l'l .. f.l. ?!'!; .ttl.<l t .. o;l.i.!i!,\~).~,s .. k.~)~t;>".'i·r.Q .. 0; .U.!=J;. .. H .... L ............... , ...................... . 
4 outputs the command to the keyboard. 
5 ; ··············6······································· .......... ; ............................................................................................................................................. . 

7 ; ENTRY none ··············8·················································i··········································· .................................................................................................. . 
9 ; EXIT none ............ ·io·················································;········································································· ................................................................ , ... , 

11 ; USES all ·············1:i······································ ......................................................................................................................................................... . 
13 

............ '14' ·OB26····· ·02········ ·33···················· EKC:·················· sET's····· "t"LKF····························· ';" "T;'ir:r," ':::r;' '!;;":';"c i ·{ck······· .. ··································· 
15 OB28 74 82 MOV A, #KBC_EC 

............ ·lb .. OB2A····· ·02········ ·0260················· XPCKB:··············· ~iMP""'" ·PCKB······························;· 'O;J'tp'liF' ~·omii.a.nd· 'ai-;d' ·r.e-tur.n .. ······························· 
17 ·············i8······································· ....................................................................................................................................................... . 

19 ············20········································ ........................................................................................................................................................ . 
21 I I NKC - nc.· keyboard c lick ............ 2:2'········,······································· .; ..... , ... , .................... , ..... ,., .......................................................... , .. , ......... , ............... , ......... , ..... . 

23 ; *NKC* sets the flag that disables keyboard click and 
............ ·:z'J:········ .. ·· .. ···································i······················ o,jt·pi.its" Hie" c'om'ma:rid" Fo' 'the' keyt,o;ir·d:··································································· 

2'" • ············2b········································ .......... ; ............................................................................................................. _ ............................... . 

27 ; ENTRY none ·············28······································· ........... ; ..................................................................... , ........................................................................ . 
29 ; EXIT none 

'" ~ ........ ~ ............ ~ .. ~ ................................ ...•................... ...................................................... '" ........ , ... , ..................................................... . 
vO , 
31 ; USES all ············32········································ ....................................................................................................................................................... . 
33 

............ ~4' ·Oa:zti····· ·CZ· .. ····· "j~"""""""""" ·NKC::················· ·CLR······· ·eLK!='····························· ';" Tu''':';' 'off' '!:e":': ·eric·!:··· .... ··· ................................ . 
35 OB2F 74 83 MOV A I #KBC_DC 

........... '~'6' "0£1'::31······ ~O········· 1''1" ........................................... ·SJMp····· ·xl>cKi:f···························;·· Out"pu't' ·cc;mrr;ar.-d· a';'d' retur,; .. ······························· 



..... i:29ROMj' ·!'1·tt"Rcisi::Ncj..j"sosf· CROSS' A'SS'EM'BLER" (ijn':'~H8" '24':"FES':"S3' 'i5': 3"0 i 0(; . PAGE . ·io"C·································································· .. ·· .. ···· .. ········· 
.... :~:tI:~ .. ~ :-:??. !=:q!,!~~"!"~.~ .. T.I;~!'!m~!-:. fJ R~H~R~ .. Y~~~~ ~~U: g~ .. '!'".~'!'" ............................................................................................................................ .. 

1 "SBC - set block cursor .............. ;2 ................................................. ;- ........................................................................................................................................... .. 

3 ; ·*SBC* programs the CRTC to display a block cursor. ······· .. ·· .. ·4 .. ········· .. ·· ...... ·· .... · .. · .. ·· .. ···· ...... · .. j···· ........................................................................................................................................ .. 
5 ; ............. ·6·· .. ·· .. ····· .... ··· .... ···· .. ·· .. · ...... ·· .. ··· .. oj .. ·· .. · .. · .. ······· .. · ENTRy· .. · ;loiii,···· .. ······· .... ·· .. ·· .. ·········· .. · .... ····· .. ·········· .. · .. ·· .. · ...... · .... · .... · .. · .. · .. · .. ·· .. 
7 ; 

.............. 1:1 ................................................ i" ..................... ·.::)(t'l'····· ·none .. ············ .. ········ .. ····· .. ··············· .. ······· .. ······ .. ·············· .. ·· .. ·············· 
9 ; 

............ ·io··············· .. ·· .... ···· .. · .. ············ .. ····oj··· .. ··············· .. USES······ fi; "B~" DPi'R·································································· .. ····· .. ·· .. · .. ········· .. 
11 ······ .. ·····l~·· .. ··········· .. ······· .. · .. ········· .. ····· .................................. , ............................................................................................................... .. 

130B33 C2 32 SBC: CLR CRUL ; Clear underline flag 
............ '14' ·(iS3!:)····· ·eo·· .... ·· ·U2 .. · .. ············ .. ······ .. ··············· .. ·sJ"i"IP"····· 'Suer······· .. ·· .... ·············· r' l'ri iHii n ze' "Cursor.' ·4=i:;r.iria~"··············"··"·"·······" 

15 .... ······· .. 16····· .. ········ .. · .. · .. · .. ····················· ................................................................................................................................................. . 

17 . ·············18······· .. ····· ................................................................................................................................................................................... . 

19 "SUC - set underscore cursor ·············;20·············· .. ····· .. ···· .. ·· .. ·· .. ······· ..... j ....................................................................................................................... , ..................... . 

21 ; *SUC* programs the CRTC to display an underline cursor • .. ..... ..... '2~'" ..... , ......................................... ; .............................................................................................................................................. . 

23 ; ............ 24·· .. ········ .. ··· .. ···· .. ··· .. ······ .. ··········· ·i········· .. · .. · .... ··· ENTRy···· none························································· .. ·· .. ··· .. ···· .. · .. ··· ...................... . 
25 ; ........... 26····· .. ····· .. · .. ·· .... ········ .... ·· .. ··········· i' ..................... ·El(f;-······ ·no·ne············ .. ····································· .. ············ .. ··· .. ·· ............................ . 
27 ; ............ 2S·· .. ········ .. · ····· .. · .. ···················· .. ···i· .. ··················· USES······ fi;' '1'1';' DPTR···· .. ·························· .. · .. ················· .. ··················· ................ .. 
29 ············30· .. ············· ............................................................................................................................................................................... . 

31 OB37 D2 32 SUC: SETB CRUL ; Set under'l ine flag ............ '3:2' .............................................................................................................................................................................................. . 

33 OB39 02 101B SUCH ...IMP RZ_ICUR ; Initialize cursor for-mat .................................................................................................................................................................. · ............................................ . 
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.............. ~ .................................•............... !.' ...................... E;:Hl?l'l.:-.. ~)}t.~r .. r.tl 1.~ .. ~~.r:~~r;. .. f!l~~~ ........................................•.................................... 
2 
3 ; *EHSM* sets the hol d scr-een mode fla5l. ··············4······································· .......................................................................................................................................................... . 

5 ; .............. 6········································································· ENTRy···· ~.~~.~ ..................................................................................................... . 
7 ; ..... ·········8··············· .................................. ; ............ ···········e:xi'r' ······n::;ne···· .................................................................................................. . 
9 ; ............ ·ii:i·················································j······················ USES;····· r;or;.?····································································· ................................ . 

11 · ·········· .. 1:2'······· ......................................................................................................................................................................................... . 

13 OB3C D2 36 EHSM: SETB HSMODEF ; Enter- mode 
............ '14 'OS3i::""'" ·75········ ·ii::'········ of·········· .. · .. ······ .. ··· .. ··· ·M"o(i······ 'HsCiNE;' ·#i .. ····················;· Se't' 'number: 'of' Hnes'" ...................................... . 

15 OB41 80 02 SJMP XHSMl ; Clear- stop display and r-etur'n ·············16 .. ···· .. ····· .. ··· .. ······················· ..................................................................................................................................................... . 

17 ··········· .. i8 .. ························· .. ············· ..................................................................................................................................................... . 

19 ............ 20················································· i·;······ .. ········ .. ·· 'XHSM':':' ex'i"t' 'ho'j ii' s'c;"'ee'n .. "'c.·cle······················· .. ···· .. ·· .. ······ .... · .. ······························· 
21 ; 

............ 22 .. ··················· .. ·························· .; ....................... *'XHSM*' ciear:' i-;oi'ci' 's-c'r-e'er; 'mocfe' ·nag·:····························· .. ··· ................................. . 
23 ; ··········· .. 24 .. ·· .............................................. ; ........................................................ " .................................................................................... . 

25 ; ENTRY none .. ··········26····· ............................................. ; .............................................................................................................................................. . 

27 ; EXIT none ··········· .. 28········································ ......... ; .............................................................................................................................................. . 
29 ; USES none ········"··30·········· .. ······························ ..................................................................................................................................................... . 

31 ............ 32' ·0:843· .. · .. (:2 .. ······ ·36····················· XHSM·:············· .. · ·tLFf······ ·HSMODEF········ .. ················;· Ex'if ·mode·················· .. ···· .............................. . 
33 

............ 34' ·OM5····· ·(:2········ ·22········ .. ··········· XHSMi.'i·············· ·tLR······· ·HSSTOPF········ .. ··············· ';" ci ear:' stop' 'dfs-pi avo ·nag··· .. ······························· 
· ........... =!1.~ .. (l~.~? ...... ~? ........................................................ ~!O.'!' ........................ ' ........................................................................................... . 
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..... :*:~:*: .l .. -:~? .It!=!t:t!''.l!:r.E;:~ .. :r.E;:~.I'H.I'!~.L,. F.~R~WI:\RE;: .. y!;~~+ql'! .. ~,.q~. :'f'.l!':'f' ........................................................................................................................... .. 

1 , , EKSM - enter keypad shi fted mode ·· .. ······· .. ·2···· .. ···· .. ·· .. · .... ···· .. ········· .. ······ .. · .. j ............................................................................................................................... . 
3 ; *EKSM* places the numeric keypad into the shifted mode. u············ 4 ························· .. ·············· ........ ; ............................................................................................................................................. . 

............... ~ ................................................. ? ............................................................................................................................................ . 
6 ; ENTRY none 

............... .7. ................................................. i ............................................................................................................................................. .. 
8 ; EXIT none 

.............. ~ ................................................. i ........................................................................................................................................... .. 
10 ; USES none 

............. ~.~ ............................................................................................................................................................................................. .. 
12 

............ J~. ~~!I:~ ...... P.? ........ ;3.<;1 ..................... ~K$!'!: ................. ~!O.1'!3 ....... t<;f'HPRI:IJ:f ........................ i .. ?'¥t. .~~Y~~.r.! .. ~tJ.i.f:t.~ll .......................................... . 
14 084A 22 RET 

............ )::i .............................................................................................................................................................................................. . 
16 

............ )7. .............................................................................................................................................................................................. .. 
18 

............. ;? ................................................. '. 1 ..........•........... l<~Rt:t .. -: .. ~x~:t .. ".~y.~il.(L .f!!lH:t;fI.r.!. !'l9M ........................................................................ . 
20 ; 

............. ~~ ................................................. .l. ...................... ;If)SKq!'1.l!' .. t;;t.lli".!i .. 1;!l.~. n\.lIl!'r:~.C; .. ~fI):,=,~<j .. 9!J.t . . qf.. :t.I}j? .:;.I}~.H.~o;I .. fT •• Qo;i1l: ..................................... . 
22 ; 

••••••••••••• ~~ ••••••••••••••••••••••••• _ •••••••••••••••••••••••• ~ ••• 4 •••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

24 ; ENTRY none 
............. :?;:! ................................................. ; ............................................................................................................................................ . 

26 ; EXIT none 
............. ?7. ................................................ J ................................................................................................................................... '" ...... . 

28 ; USES none 
............. ~.~ ............................................................................................................................................................................................... . 

30 
............. ~.l .. p.e~e ...... !=;~ ........ :~.Q ..................... J5:K$M, ................ . GI,..R ....•.. KI:'AO~I:{T.I; ........................ ;' .C.1.fI~r .. 1::1l:yp.;J.ll .. p.I)j..H.~ll ..................................... .. 

32 084D 22 RET 
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· ..... lI:~~ .. 2; ":"A? . t;;R~P'l,IJ.I;:R .T!;~M HI!!)!" . f.H~.I':IW.~~.e;. YF;:R$.:r. ON .. 1. , m .. i!"~i!" ............................ ' ................................................................................................ . 

1 " EKAM - enter keypad alternate mode ···············2··············· .................................. ; ............................................................................................................................................. . 

.............. 7! ................................................. ; ....................... ~F.I.<.~':'1~ .. "!]~~~!?' .. H!~. mJ.I!'~.r:~.<;. Mx~.~o? .~.r!t:.C! .. t.I;I~. i'l:l :t.~r,r)¥l.~~ .. ,!I.C!o?~, .................................. . 
4 ; 
5 ; .............. 6··············· ................................. ; ...................... 'ENTRY'" ··n;;ne····································································································· 

.............. 7. ................................................. ; ............................................................................................................................................. . 
8 ; EXIT none 

.............. :>?.................. ' 10 · .. ····························;· .. ·,··················usi::S······none··········· .. ···························· ........................................................... . 
11 ·············i2··············· ............................................................................................................................................................................... . 
13 OB4E .D2 31 EKAM: SETB KPADAL TF ; Set keypad a I ter'na te · ............ 1'4' '6i:iiic; ..... 2:2" ...................................................... REf' ................................................................................................................ . 

15 · ... ·········i6·· ............................................................................................................................................................................. '" ............ . 

... ... . ...... ~?: ....................................................................................................................................... , ...................................................... . 
18 

............. ~.'i! ............... .................................. '.? ..................... Jc;I.<At:I .. ":" .. ~X~:t .. !<.~Y.F;'\l.~. ~ Lt:~r:~I~ t~ .. !f!9li.~ ..................................................................... . 
20 ; 

............. ~l .............................. · ................... i ....................... lI:1<K~!'!~ .. t:i'l:I>l':!? .t!'t.~ .. 1)!J.I!'f!.r:~.<; . . ~f!X~~o? ."'!~t. .9f.. :t.I;I~ .. ?-.I. :t.~f.I)?-.t:f! .. ,!I.-=!~.f(, ................................ . 
22 ; 

............. ;.! ................................................. ; ....................... ENTRy···· j.,·oj.,·e·················· .. ········· .. ···································· .. ····· .. ····················· .. ·· 
25 ; ............ ·26··············· .................................. , ...................... EXi'i" ..... n·on-e····················· .. ···························· .. ················· .. ····························· 
27 ; ............ ·28· .. ········ .. ··· .. ··· .. · .. ·· .... · .. ············· .; ...................... ·usi::s······ n·one·························· .. · .. ······································································ 
29 ········ .. ···30·········· .. · ................................................................................................................................................................................. . 
31 OB51 C2 31 XKAM: CLR KPADALTF ; Clear keypad alternate · ............ 32' 0853' ..... 2:2 ........................................................ RET' ................................................................................................................ . 

................................................................................................................................................................................................................ 
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· .... !I".~~ . . ?::?~ . :-;'?!"!'='~T~;~ . .!.J:::f<.1':1 ~.I'!f\.l,. ngl:1.1-!~R~. yr=;F:l:=: H!~ .. L·.9~ . !l:~!l: ................................................................... , ........................................................ . 

1 "EICM - enter- inser·t char-acter- mode ··············2····················· .. ················· ........... ; ............................................................................................................................................. . 

3 ; *EICM* places ter-minal into inser-t char-acter- mode. ··············4······································· ............ ; ............................................................................................................................................. . 
5 ; · ............. i;; ................................................. i ...................... 'Er,iTR'y .... 'n c;n';; .................................................................................................... . 
7 ; 

.............. 8 .. ·· .. ···· .. · .................................... ; ....................... E'X rt······ n·one·············· .. ····························· .. ·········· .. ························ .. ··········· .. ··· 
9 ; .... , ....... ·io·· .... · .. ······ .. · ...... · .. · .. · .. · .. ········ .. ·· .. i······················ USES······ a i·i.'································ .. ···· .. · .. ····························· .. ····· .. ····················· 

11 ·············ii·············· .. · ...... ···· .. ···· .. ·· .. · .... ···· ............................................................................................................................................... . 
13 OB54 D2 21 EICM: SETB ICMODEF ; Set inser-t mode flas 

............ Tli' 01356······ 6·i···· .... · 23 .. ···· .... ·············· .. ·· .. ·············· ·AJMp····· ·XR2:..·DI·st.:······················· ';" tif Spray' an;':' c·hil.·ng·e··1 o' ·status········ .. ··············· .. 
15 .. · .. · .. ·· .. ·i'6··············· .. ·· .. · .. · .. · .. · .. ··· .. ·· .... ·· .. ····· .......................................................................................................................................... . 

17 ·············is·· .. ············ ............................................................................................................................................................................... . 

19 "XICM - exit inser-t char-acter- mode ·············20· .. ··········· .. · .. ·· .. ······· .. ···· .. · .. ····· ... ; ............................................................................................................................................ .. 

21 ; *XICM* takes ter-minal out of the inser-t char-acter- mode. ·············22······································· .......... ; ............................................................................................................................................. . 

23 ; · ........... '24' ................................................. i ...................... 'ENTRY' ... 'n c.·ne· ....... , ............................................................................................ . 

25 ; ........... ·26·············· ...... ······· .. ······ .. ············;······················ ·E'x'i'r'····· .,;;,.,;;;: .................................................................................................... . 
27 ; ............ ·28··············· .~ ................................. ; ...................... ·USES······a 1·1·························································································· ............ . 

........... .. ~? .. ................................................................................................... , ....................................................... -......................... ~ ........ . 
30 
31 OB58 C2 21 XICM: CLR ICMODEF ; Clear- inser-t mode flas 

............ '32" OB5i'l····· 't::t' ........ 23··· .. ··················· .. ··············· .. · ·A:jMp····· ·XR2:.:6:r'sp······················· ';" iH s'pi'ay" any" c·hil.·nge· 'in' ·s·t=a tus························ .. · 
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..... ~.~~ .. ?-;:?S! . ~9MfWT!;~ .. T!;~!'U 1'1(,)1-.• f.Hl.r.,W.~~.I; .. \!I;:RS.I.ON . .1 . .!~~ .. i!"tl:i!" ............... ' ..........•...•.•..........................•.............•.......•.•.•.......••......•••••....••.............. 

.............. ~ .......................... , ...................... .'.! .................•.. . !".G .. -: .. ft!l.a,~.l.~ .. O;:.4~·.S:9r. ........................................................................................... . 
2 I 

.............. ~ ................................................. 1 ....................... !I:~~.~ .. ft!l.a,~.l. ~.~ .. 1;tl.~ .. !1~~F;'.1.~X. ~.~ .. t!l.~ .. S!J.r:!".'!f'.· ............................................................. . 
4 ; 
5 ; .............. 6···· .. ···································· .. ·····; .. ···· .. ········· .. ··· ENTRy···· r;~;.;e······· .. ··················· .. ···························· .. · .... · .. ·· .............................. . 
7 ; .............. S·· .. ········ .. ···································; .. ··················· . EX 'iT' ..... n·on·,?····· .. ···· .. ··· .. ···· .. ···· .. ·········· .. ··· .. · .. · .. ···· .. ·· ...... · ................................ . 
9 l ........... .. ii:i········ .. ·························· .... ·········i······················ ijSES······ n·on',?···························· .. ·························· .. ·· .. ·· .. ·· ................................ . 

............. ~~ .............................................................................................................................................................................................. .. 
12 ............ U· g.~g.~ ..... ·~S"······ .!A ..................... ~~.: .................... ~~il?····· .~.~~.t.,~.l!~ .......................... l ... E;r,.~~.l.~ .. ~.~~~l~y . . 9f . . C;"'f.~9.r: ................................ . 

15 ·············i6······· .. ··········· .. ············ .. ······ ..................................................................................................................................................... . 
17 ·············18 .. ······ .. ······ .. ·· .. ····················· .................................................................................................................................................... . 

19 " DC - disable cursor ·· .... ······20··········· .. ···· .... ··· .. ········ .. ··········· ... ; ............................................................................................................................................. . 

............ ~L ................................................ ~ ....................... ~R~!I:. 9.~!l'.~!>.l !?~ .. tt".~ .. (H.~!".1.~x. ~f .. t!l.f!' .. <;!J.r:~.'!f' .............................................................. . 
22; , 
23 , ............ 24················· .. · .. ············ .. · .. ··· .. ···· .. , ....................... E·NT'RY· .. ·· n·.;ne······ .............................................................................................. . 
25 . , ............ ·26·········· .. ····· .. · .. ············· .. ·· .. ·········i .. ··· .. · .. ···· .. ······ Exi·T· .. ··· n·one············· .. ········· .. ··· .. ··· .. ················ .. ···· .. · ...... · ................................ . 
27 ; ............ ·28 .. ······· .. ·· .. ··························· .. ······;····················· . USES' ..... n·one·············· .. ············· .. ··············· .. · .. · .. ··········· .. · ............................... .. 
29 ····· .. · .. ···30·················· .. ·············· .. ···· .. ·· .................................................................................................................................................. . 

31 OB5F C2 lA DC: CLR ENBLCUR ; Disable display of cursor ........... "32" ()B6·i····· ·22·············· ......................................... , REt:· ................................................................................................................ . 



· .... 'i:z'9FioM i . M i CROBENCH . 805 i . 'cRoss' "Ai,isEMBLE'R . "( iii ) :'::2"i 8' .. 24:':FES:':S3 . i's i 'si:i:" ei6 . PAGE' . i 07' .................................................................................. " .. . 
.. . .. . i!'~.i!' .. ~ :-.4'1' .. ';::R~F.I.,J:t:I;:R . TF;~!'n Nf:\h . f. m~Wf:\RI;: .. V!O.~~'W).I'! .. ~ ,.Qil .. ~~~ ............................................................................................................................ . 

1 "EACR - enable auto ca~~iage ~etu~n ............... ;2' ................................................. ; ............................................................................................................................................ . 

............. .. q .............. .................................... , ....................... ~F;:fWRi!' .. fl'p.~!l.l. !!.~ .. ~!l.~. J;~.r:'!'.i.l)~ 1 .. t~. f.~!'.f!='.~(T! .\l."! .. ~\J.~9!r!\l.U.c; .. C;~r:r:-.i.~~~ ............................. . 
4 '~etu~n upon ~eceipt of a line feed cha~acte~. 
5 I , ........ ······6· .......... ···· .. ······ .. ··· .. ······ .. ·· ...... ····1·· .......................................................................................................................................... .. 

· ............. ? ..................................... '.' .......... ' ....................... !,;l'!Ir~Y ..... P.C!p.~ ................................................................................................... '" 
8 I 

.............. .'~ ................................................. 1 ......................• !';J:C.I.T ...... P.C!P."t ...................................................................................................... . 
to I 

............ ,J.l. ................................................. , ....................... !-1~!,;~ ...... P.C!P."t .................................................................................................... . 
12 

............. .1.~ ........................................................... ; ................................................................................................................................... . 
14 OB62 D2 2C EACR= SETB AUTOCR I Ente~ auto CR mode 

· .•.......... J.!!:i. Q~~" ...... g~ ........................................................ RF;:! ................................................................................................................ .. 
16 

.. , .......... ,.:Z ............................................ .................................................................................................................................................. .. 
18 

.... ~ ........ .1.? ............................................................................................................................................................................................. . 
20 II XACR - exit auto ca~~iage ~eturn 

............. 21 .................................................. 1. ............................. " ............................................................................................................. .. 
22 I *XACR* clea~s the auto ca~~iageretu~n flag • 

............. 23 ................................................. J ............................................................................................................................................ . 
24 I 

............. 2.:;; ................................................ .l ....................... g~!~X .... 1\91\<11 .................................................................................................... . 
26 , 

............. 2.7. ................................................. 1.. ..................... !;~.I.T .•.... fl.9f1.<11 .................................................................................................... . 
28 I 

............. 2.? .................................................. 1 ....................... !.!$\;$ ...... !l.Q!l.~ .................................................................................................... . 
30 

•...•...•... ::11 ............................................................................................................................................................................................... . 
32 OB65 C2 2C XACR= CLR AUTOCR I Exit auto CR mode 

· ............ 3.3 .. 08.6 7 ...... 22. ........................................................ Rt;:J: ................................................................................................................ .. 



Z29ROMI MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 108 
..... ~.it~ .. 1..-:29.. C;OMP.UTER .TE~MIN~L .f.IRJ1WARE. ~ERS10N . .1. 03 .. ltM ............................................................................................................................. . 

............. J .............................................. , .. LI ...................... 1;A1.f .. :-.. ~Jl'll.l:!l ~. ~Vt.9 .. 1.i.1)j!.. f.ii!fi'.~ .....................•.... .....................•.............................. 
:2 

" ............ ~ ................................................. ! ....................... iJ"J;~I-.F.jt .. ~!.I);l.I?J.~:> .. t.tl~ .. t~("lIIin~.1.. t.Q .. p.f1.r:-f.Qrro .. an .. a.!Jt.QlJI.at.:i.c ...................................... , ..... . 
4 1 line feed upon ~eceipt of a ca~~iage ~etu~n • 

.............. ::; .................................................. 1 ...............................................................................................................•.....................•......... 
6 I 

............. ? ........ " .............................. , ....... L ...................... e;:~.T~.'( .... n 9.1lfl ............••...•..•......•.....•..•.•.....•..•.•...........•....••.••••....••..•...•.....•....•.•... 
8 1 

.............. ? ................................................. 1 .... , .................. ~.l!~.1 ...... r.C!r.tt ..................................................................................................•.... 
10 I 

•........... At .•.•.••.....•••..•.....•.........•..••.••....•.• J •..•••.••..•••••.•.••. . I.)Ri;:R ...... 1)1=!1)j!. ....•.• , ............................................................................................. . 
12 
13 ............ ·i4 .. oii6S····· ·02"······· ii:..········ .. ·········· EALFi················ ·SETS····· ·Aui-oLF .. ······· .. ··········· .. · "I" Erit~;':' ~~tc'''LF' rr;.;;ie .... ...................................... . 

............ . 1.!? .9~~~ ...... ~? ........................................................ ~!,;T ........................................................ " ......................................................... . 
16 
17 ··········· .. is········································ ....................................................................................................................................................... . 

............ ~:;: ................................................................................................................................................................................................ . 
20 II XALF - exit auto line feed mode 
21 I 

............ 22 .. ······ .. ······································· i· .. ··········· .. ······ '*XALF*' ci ear's' 'tt;e' 'allt,;' i'{ ne' 'feed' 'mode' f' i a~~'"'''''''''''''''''''''''''''''''''''''''''''''''''''''' 
23 ; ·········· .. ·24·············· ... ························· .......... ; ................................................................................................................................................ . 

25 I ENTRY none · .. · .. ······26 .. ···············································i··············································· .............................................................................................. . 
27 I EX IT none ············28········································ .......... ; ............................................................................................................................................... . 

29 l USES none · .. · ...... ··30···· .. ···· .. ··············· .. ······ .. ··········· ............................................................................................................................................... . 

31 ............ 32' ·OB6B· .. ·· ·c2'········ 20····················· i(ALF:················ ·CLR······· ·AUroLi='····· .. ·· .. ··············· ';" ExiT ·a.ut,;· if ·,i.e;de··· .. ·· .. · .. · .............................. . 

............ ~~ .. <?~.<!:'!l ....... ~~ ........................................................ . ~~T ................................................................................................................... . 

................................................................................................................................................................................................................ 



· .... "i29RO';f;' . M i CROBENCH' '8oM . cRtiss' . A'SSEMBLEFf . ( ii i 'f':'2 is' . '24':'FEB"::~:i:3" 'i 5':' 30: 06' . PAGE' '109 ....................................................... '" ............................. . 
· ..... l!"~l!". k':?~ . ~q!,!~\J.T!o.~ . .T!oR~.~ ~AI,. .. f.I.~!'"!L:lA~~ . ~E;:R~ ~.qt'l .. ~.'. 9.~ .. *:"!t.*: ............................................................................................ '" ............................. . 

1 II EGATM - enter 9uarded area transfer mode ············ .. 2········································ ......... ; ............................................................................................................................................. . 

3 ; *EGATM* places the terminal in a mode such that all data .............. 4·················································j·······················( s' 'to' be' 'tr';iiisAii He',j" 'in" a" da ta' sfream' 'such' as' 'tr'an'smi F' p·;i.sie·:······························ 
5 ; ............... i;; ..................................... ........... ; ............................................................................................................................................. .. 
7 ; ENTRY none ··· ...... · .. ··8· .... ······ .. ····· .. ·· .. · .. ·· .. ···· .. ············;· ............................................................................................................................................. . 
9 ; EXIT none ······ .. ·· .... 1'6········· .. ······· .. ··················· .. ··· ..... ; ......................................................................................................................................... , .. .. 

11 ! USES none ·············i'2 .. ·· .. ·········· .... · .. ·· .... ·· .. ·· .. ······· .. ··· ................................................ , .......................................................... : ................................... .. 
13 

............ T4' OB6E· .. ··· C2·· .. ··· .. 2:5'········· .. ·· .. ···· ·EGP'TM·:············ .. · ·CLR·· .. · .. ·oi:iTM'·· .. ······· .. ·· .. · .. ·· .. ··· .. i' 'ci e';i,i-:' s,·ua·rded"a.'rea· ·transfer:· .. ··· .. ·· .. · .. ···· .. ···· .. · 
15 0870 22 RET ··· .. ·· .. ····n;·· .. · .. ····· .... ···· .. ········· .. ··· .. · .. ···· .. ··· .............................................................................................................................................. . 
17 .. ··· .. ···· .. i'el'·········· .. ···· .. ············ .. ········· .. · ................................................................................................................................................. . 
19 ............ ·20················································· j .; ..................... ·Xi.:iATM·:':· ex'{ f '9Uarded' 'area' Fra.·';;;ft!":· mo·de····························· .. ······························· 
21 ; ............. 22· .. ········· .. ··· .. ······························;··················· .. · 'il-X'OATM'*,' 'pi'ac'es" fhe' ·t(;;"ir;ina'f· r,;' ·;i."mc;de·· s'ue''';' 'that" "·nlY· .. ·· .. · .. ······· .. ··· .. ·················· 
23 ; unprotected data is to be transmitted in a data stream ............. 24 .. ···· .... · .. ········· .. ·· .... ··· .. ···· .. ········;·· .. ··················· sudi' as' 'trai-;sAi1 t" p·as·e: .. · .. ·········· ...... ···· .. · .... ··· .. · .. · .. ·· .. · .. · .... ······· .. ··· .. ············· .... · 
25 ; .. ········· .. 26················· .. ···· .. ········· .. ········ ..... ; ........................................................................................................................................... .. 

............. ~? ............................................... ? ....................... t;::l'!TRY .... . I)~.I)~ .......................................................................................... ........... . 
28 ; 

· ............ ?~ .................................................. 1. ...................... E;:)<. rr ....... 1) ?I)~ .................................................................................................... . 
30' ; 

............. ;3.~ ................................................. ? ....................... Y~~~ ...... .Il?.r!~ .................................................................................................... . 
32 
33 

............ '34' OB7i'···· ·0:2'······· ·25······· .. ··· .. ······ ·XGATM·:··············· ·SETS····· GA'TM························· .. ···;· 'Set' 's'ua''':ded' 'a'rea' hanS-fer .. ·· .. ·························· 

............. ~~. 9.F!!.~ ...... ?:? ........................................................ Rt;:::r: .................................................................................................................. . 



£~YKUM; Ml~KU~tN~H ~VOI ~KU~~ A~~tM~LtK \Vl}-~l~ ~~-~t~-~~ lO;~U;Uo ~Aut llU 

...... ~l':~ .. 4 ;-':::9 .. C.OJ:1P.V:T.ER. :T.ERI:I.I.I\IAI,. .. F. .I.8M\IIA8E. . Y.ER$J.OI)I .. 1 .•. O~. ~1t~ ............................................................................................................................ . 

.............. ~ .................................................. ;. i. ................... . !E;I;RI'1. :7 .. Et(l.1;~.r: .. Etrji\~.4r~. !Il9~f¥ ............................................. _ ................................... . 
2 ; 

.............. ~ ................................................ .1 ....................... Jl:1;:J;~M~ .. 1!',1.'!-~.Et~ .. t.I)~ .. J:.EtrJ1)~.f!'l\.1 .. AI) .. ;;t .• rp~!;I",-. :;.IJ~.I) .. tl1.'!-t .• ii.I.J .. 9.'!-tji\ .. :i.~ ....... '" ....................... . 
4 ; erased in functions such as erase screen • 

............... ~ ................................................. 1 ............................................................................................................................................. . 
6 ; 
7 ; ENTRY none ··············8······································· .......... j ........................................................................................................................................... .. 

.............. ? ................................................ i ....................... Ii'!<.!! ..... F!'?.r!~ ..................................................................... ................................ . 
10 ; 
11 ; USES none ··········· .. iz .. ·· .. ············ .. ···· .. ···· .... ············ ................................................................................................................................................. . 
13 ............. i4 ·OB74······ C2"······· i·B· .. ················· ·EERM:················ ·cDr······ ERM······· .. ··· .. ·········· .. ····· j' 'C'j ea~' 'e'ra'su''':~; ·mode····· .. ······························ .. ··· 
15 OB76 22 RET ·············i6······································· ........................................................................................................................................................ . 
17 ··········· .. i·s······· .. ······························· ...................................................................................................................................................... . 
19 ............ ·20 .. ·· .. ········· .. ···· .. ···· .. ··············· .. ··· i; .. ···· .. ············· 'XERM' ':'" 'exi t' ;,;r-asi.ir·,,:· ir;~(ie"""""""""""""""""'''''''''''''''''''''''''''''''''''''''''''''''''' 
21 ; 

............. 22· .. ······························ .. ·············· i······················ '*i'ER'M*" p']a:ci.'-s· the' t'ei-:rr,i'nai"i n' ·a.' . in'o iie . 'su'ch' 'ti-;a:t=' onYy··· ...... ·· .. ······························· 
23 ; unprotected data is erased in functions such as erase ............ ·2'4············ .. ··································· i .. ···················· '5 c:r-;';e r,; ............................................................................................................... . 
25 ; · .... ······ .. 26·················································i····························· .. ················ .............................................................................................. . 
27 ; ENTRY none ·············2·8·· ............................................... ; .............................................................................................................. ~ .... , ....... '" ............... . 
29 ; EXIT none ··· .. ·· .. ····30· .... ·· .... ····· .. ···························· ... j ............................................................................................................................................ . 
31 ; USES none .. · .. ···· .. ··32················ .. ························· .................................................................................................................................................... . 

33 
............ '34' oa77····· ·D2 .. ······· lEi'···· .. ············· ·XERMi················ ~ETB""" ERM·······························j· 'Set' 'erasure' ·"'Ode···· .. ····· .. · .. ········· .. ··············· .. ·· 

35 OB79 22 RET .................................................................................... , .......................................................................................................................... . 

... " .............................................................................................................................................................................................................. . 

. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ................ " ............. " .............................................................................. . 



· .... 'i~i9R'O~i;' . M i CROBENCH' ebsi . 'cRoss' 'AssE'MEiLE'R' '{ ';ii ) :":2'1 S· .. 24:":FES:':S3 . l's: '3(,:, o'i~ . PAi:iE' . i '1 i ....................................................................................... . 
*** Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 *** ................................................................................................................................................................................................................ 

1 , , PCLK - pr09r'am clock ............... :.2" .......................•........................ ; ............................................................................................................................................. . 

3 ; *PCLK* sets the internal clock. ···············4··············· .................................. ; ............................................................................................................................................. . 

5 ; · ............. '6' ............................................... ';' ...................... ENt:RY' .... n'one ....................................................................................... ' .......... " . 
7 ; .............. s··············· .................................. ; ................... ····ExI"t"·····n·on·e··································· ................................................................. . 
9 ; ............. i·o··············· .................................. ; ...................... USES······ A;' ·DFifFi································································································ 

11 · ............ i":;? ........ , ......................................................................................... '" .. , ...................................................................................... . 

13 OB7A .31 D1 PCLK: ACALL GNP ; Get hour parameter ............. 1'4' ·oBle····· ·84········· is·········oo································ c.jNE······ p;;' '#24;' ·PCCiA························································································ 
15 OB7F 50 14 PCLIA: .. INC PCL2 ; IF bad parameter THEN exi t ............. i6' OBsi······ FS········ ·3D············································ NoV······ . TficiljR'" ··A······························································································· 
17 OB83 31 Dl ACALL GNP ; Get mi nutes par'ameter ............. i's' ·oi:iss······ i34········ ·3C········ ·00································ C..JNE······ i:\;' '#60~' . i=;cCi i:i ...................................................................................... . 
19 OB88 50 OB PCLlB: .. INC PCL2 ; IF bad parameter' THEN exit ............. 20' ·OBSA····· ·F~.f········ ~:jc"""""""""""""""""""""" MOV······· IM"I",'''' A································································································ 

.............. :?~ .. 9.~?!=: ...... ::;:L ........ P.L ............................................. ~~.~~.l., ..... QNP. ............................... 1. .Q.'lt .. ~.'lO;::.(H"!~~ .. F;'i!,r:-;l..ITI~.t~.r: .................................... . 
22 088E 84 3C 00 C~NE A, #60, PCLIC 

............. ~:;: .. Q!'!.'n ..... . ~q ........ . 9.:? ................... .F:'P.,~.C;: ................ -.IN!=: ....... f:C;k:? ............................. ! .. IF.. !:<.~5l .. PM.'1tn.£:t.'l!"" .. THI;:JI/. fi.~.i.t ............................. . 
24 OB93 F5 38 MOV TSEC, A 

· ............ 7.~ . .Q~.S?!? ..... ~:? ................................ J:'~.L,.7.: ................. RE;:! ................................................................................................................. . 

................ , .............................................................................................................................................................................................. . 



Z29ROM~ MICROBENCH 8051 CROSS ASSEMBLER (Vl)-218 24-FEB-83 15=30=06 PAGE 112 
•.... i!"!'".i!" •• 4:-.4~ .. CQ"P'I)J:~R .J~MtNl)I... .f.lRl'.lWAf;lE. y'I;:RS.I.ON .1. Q3 .. ij-jl:~ ••.•..••••••••••••••••••••••• : •••.••••••••••••••••••••••• : ••••.•••••••••••••••••••.••.•••••••.•••••• , •••••••.••••••••••.•.••.• 

•...........• .1. .................................................. i J ....................... Gh~H\I.E;:. :-: .. <;'.f.l'il.r: . .1.j.ll~ .. <;:.Q.I!lr.l f'.tf'.l y ........................................................................... . 
2; . 

............. . ~ ............... , ................................... ~ ...................... :l!"q·.,~J.,JNI;:~. wrH~!? .~p';'f.l=.e?;. j..rlt.Q .. t;t'I~ .. f.l(l.t:i.r:~ .. I.i.o~ . .i.Oll.ll=.;'f.t.ell. :>l..1) !f ................................. . 
4 ;. igno~es any setting of p~otected fields. 
5 ; ······ ... ·· .. ····6················ .. ········ .. ············· ........... ; ....................................................... : ........................................................................................ . 

7 ; ENTRY (B) = 1 ine numbe~ to e~ase . ............. ·fii··············· , .................. , ............. ; ........................................................................... , .............................................. , ..... " ............ . 

9' EXIT none , ........... i·o··············,· .. · ................................ ; ............................................................................................................................................. ,. 
11 ; USES A. B. DPTR. TEMP. PTR1. WORK2. INDX2 ·············1'2···································· .. ·· ................................... , .... , ................................................................................................................. . 
13 

............ 1'4' ·0Ei96····· ·co···· .. ··· ·3F· .... · .. ··· ........ · CL'RL'tNE:· .. ········· PUSH··· .. · PFi'EL[)' .. ·· .. · .... ·· .. ···········j· 'save' ;';;:'c;te'd:ed" f'ie'i ci's··· .. ·· .... · .. ·· ...... · .. · .. · .... ····· 
15 OB98 75 3F 00 MOV PFIELD. #0 ; Make eve~ything unp~otected ............ ·i6 .. cis9·S····· ··ii········ ·AO·············· .. ···························· ACALL···· CLRC·························· ... j' 'C'l'ear:'j i·ne······················································· 
17 089D DO 3F POP PFIELD ; Resto~e p~otected fields ............ nr OB9(=' ..... 22 ................................. : ...................... RET" .................................................................... : ............................................. . 

19 ............ :iii········ ....................................................................................................................................................................................... . 

21 ············22 .. ··· .... ······· .... ·· .. · .... · .. · .... ·· .. ········ .. · ............................................................................................................................................. . 

23 •• CLRL - clea~ 1 ine ····· .. ·····2·4 .. · .. ··········· .. · .. · .. · .. ···· .. ··········· .. · ... ; .............................................................................................................................................. .. 
25 ; *CLRL* w~ites spaces into the enti~e line indicated. ··· .. · .. · .. 26······ .. ······· ........ · .......... · .... · .. ········;· .............................................................................................................................................. .. 

27 ; ............ 2S .. ·· .. ········· .... ···· .... ·· .... ·· .. ······· .. · ... ; ....................... ENTRy· .. · (B)' .;; Tine' number' 'to' erase· .. ·· ...... ······ .. ·· .. · .. ·· .. · .... · .. · .. ·· .... · .... · ...... · .... · .. ··· 
29 ; ........... ·30 .. ·· .. ·········· ................................. , ....................... Exi:'t······ r;or;e·· .. · .. ···· .. ·········· .. · .. ······ .. ····· .. ···· ........ ·········· .. · .. ···· .. · .. ·· .... ................. . 
31 ; ........... ·3·2 .. ······· .. ····· ................................. j ...................... UsES .... ·· A;' 'S~' 'i::iPT'i:i; "TEMP;' 'PTRY;' 'wtiRK2~" j·IiIDX2 .. · .. ··· .. ······ .. ·· .. ········ .. · .. ·· .. ···· .. · ........ . 
33 ·· .... ···· .. 3'4····· .. ·· .... ·· .. · .... ·· .... · .. ····· .. ···· .. ···· .. ····· .......................................................................................................................................... . 

35 OBAO E4 CLRL= CLR A 
............ 36' ·oi:.iA·i····· ·iz········ ·0503········································· ·t.:CALL···· CLA······························· i' 'cai cu'f;ite' ·addi-:es·s············································ 

370BA4 74 50 MOV A. #NUMCHARS ; 80 cha~acters 
............ 3'8' 'O~A6'"'' .. 15· ...... · ·Ft! ...... · .. ol:i .. · .. ··· .. ··· .... ····· .. ····· .. · HoV .. · .. ·· S;' ·#O·· .... ············· .. ·······j· 'No' att·ri·bi.jf~·s"··"·"······"""··"""·"·"··"·""·""· 

............ ~.~. ~~~'? ..... ~~ .......... ;~?~ ......................................... !-:".!'!t:' ...... ~.~:-f.~.L,\-.......................... ~ .. F:P J.. ~.~ ~.~ .. S:~.~'!=.E!(" .. ~.~d .. ~~.!!-!~!'! ............................ . 

• • • • • • • • • • • • • • • • • • ~ ••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• • 0'0 •••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,", 

.................................................................................................................................................................................................................... 



..... z29RoM;' . MicROBE'Nt"H' 'sos'C CROSS' AssEMBLER' (\ii'j::ii's" ·2".4':';::'E8':'83·· i5i 30i'06 'PAciE"i 1":3" ...................................................................................... . 
..... ~.iI;~ .. ?::?~. !::9!"!'='!-!T!=;~ .. T.I;~.I')~NE\.L,. F.)R~.l1~R~ . .''!'!=;~;::m~. J ,.9;E!. ~i!"~ ............................................................................................................................. . 

1 "CLRS - clear screen ··············2······································· ........... ; ............................................................................................................................................. . 
3 ;*CLRS* clears entire display except the 25th line. IF cursor .............. ;q: ....•..............•.•.•.......•..............•... ; ...................... Ts' or.' 'the' '25th" rii-;e' ·til·en· "j"us't' HIe' 25th"j rne" 1:5"C i"eare·d:······································ 
5 ; ............. ); ................................................. i······ ....................................................................................................................................... . 

7 ; ENTRY none ··············8··············· .................................. ;" ............................................................................................................................................ . 

9 ; EXIT none ............ ·10··············· ···································i························································································· .................................................... . 
11 ; L1SES a I I ·············12···················· .. ····· .. ······· .. · .. ·· ..................................................................................................................................................... . 

13 ............ 'iil' . O'BA'C' .... ·E5··· .... ·· i'2'" .................. eLM:- ............... 'MOV' ...... 'A;' 'y'POS" ................ , ........................ , .................................................... . 
15 OBAE B4 18 04 CJNE A, #MAXLINE, CSl ; IF YPOS = 25th line THEN 

............. it::· OBBi······ i='o··· .. ···· i='6·············· .. ···························· ·MOV······· '13;" A·············· .. ············· '; ..... s'et'up" f'or" s·ub·r:o·,jt'i'ne··························· .. ······· 
17 OBB3 80 EB SJMP CLRL ; clear line and return ·············18················ ............................................................................................................................................................................... . 
19 OBB5 7C 18 CSl: MOV WORK, #NLlMLINES-l ; Get number of lines 

............ '20' OBB7······ iA .. · .. ···· 00··· .. ······· .... ········· .. ················· ·NOV······· 'iNDlU;" #0······· .. ············· ';" i:'ndex' f:'oi-:' :.:C.oRtiErf.:······················· .. ················· 
21 

............ '22' ·ciBM····· ·SA"······· F6···················· Lsi='················· 'MijV······· '8;" i'NtiXi'······················· ';' . REPEAT' 'se'tu'p' 'fi:;r' ·ca:fi·· .. ·································· 
230BBB 71 AO ACALL CLRL ; to clear a line ............ 24' ·OBBi::i'···· ·CIA .. ··································· .. ··············· .. ·INc······· ·ili/tiff······ .. ····················;···· ·t.um·p· ·{,:,'dx'i.····················· , ............................ . 
25 OBBE DC F9 D.JNZ WORK, CS2 ; L1NTIL work = 0 ........... ·2(,;·············· ................................................................................................................................................................................. . 

27 OBCO 81 36 AJMP SCH ; Set cursor home and return ············28·· .. ············ .. · .. ······················ ..................................................................................................................................................... . 

29 ············30················ ............................................................................................................................................................................... . 

31 ............ '32' ................................................ ;.;' .................... ·tLFO . :':' c'j e:a;': . j:'oi-:eg'rc;un'd' ......................................................................... , ........ .. 
33 ; , 

............ ·3.11·············· .. ·· .. ·····························;······················ '*CLFO*' Ci eai-:s' 'er;H're" (fi s'pi a'';; 'except' for:' t;;i rl"'l r;te'r;i;'1t'Y' spaces·:········ .. ········· .. ···· .. 
35 ; ·············36··············· .. ······················· .......... ; ............................................................................................................................................. . 
37 ; ENTRY none ·············38··············· ................................. ; ............................................................................................................................................. . 

39 ; EXIT none ·············.4i:i······································ ........... ; ............................................................................................................................................. . 

............ !l:~ ................ ................................. ! ....................... 1.,I;::1;:s. •..... "!-.I.l ....................................................................................................... . 
42 
43 

............ '44' i:iBC2····· ·7'5··· .. ···· 3F······· .. os········ ·CLF-o:················ ·Mo\i······· 'P",:iELti;' #ooooiooos·········;· . Make . ·ha.'i f" rr;tens it),' ·p;.:ot·ec·ted·························· 
45 OBC5 71 AC ACALL CLRS ; Clear screen ............ 46' ·ost?····· ·75·· .. ····· 3F········· 00············ .. ·················· ·MOV······· 'PF'IEU:i;' #0·····················;· . Mak'e . 'r;c;ih'{r,9' ·P;..otected······················ .. ········· .. · 

............. '! 7 .. ?E!-;:~ ...... :?? .. ' .................................................... . ~!=;T ............................................................................................... " ................. ·" 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (Vll-218 24-FEB-83 15:30:06 PAGE 114 
..... ~.lf~ .. ?:.-::?9. .• GOMP.!.JTJ;;f.(. .T.ER~l~l,.. .. F.lBMI1A~f;. ~I;:RSl.ON. .1 ... O.~ .. iI;1t~ ........•••.. _ .............................................................................................................. . 

.............. .1 .................................................. i.; ...................... 1;:1'!1,.. ::-•. ~r.'ll-l>.~ .. fr.Qtn .. P.f:~.~P.I'!i-.I'!~ .. '?f: . .1.~f!~ .................................................................... . 
2 ; 

•...•.•..••..• :3. ................................................. i ...................... . '\I'!;.1?h'\l' .. ~r.'ll-l>.f:l> .. f.r:9.m .. t;to~ .. 1:!~Jl!i-f!r:o.i.r:olii!. 9.f .. t!l.~ .. 0; !J.r:-r.f:P.t . .1. i-.I'!~ .. t.t!. :t:t;.~ ................................ . 
4 l cursor. Cursor position does not change. 
~ . 

.•.••.•.•••.• . Y ....•••.••.•••.•.•• ~., ••••••••••.•••.••••••••••.•. t .•••.•.....••...•.............••.............•....•..•....•....•. _, .••.•.••.•..•.......•...••••...•..•.. _ •..•... _., _,_ , •.....••...•.•...•.•.•. 
6 ; 

.............. 7. .... c ............................................ 7. ....................... I;:NTRY .... . 1]9.1]~ •.•. .................................................................................................... 
8 ; 

· ............. 9 ................................................. ; ....................... I;:X Lr: ..... . 1] 9.1]1' • .................................................................................................... '.' 
10 l 

•.. , ......... 11. ................................................ i ....................... Vp.Ep. ...... ~, .. 1'\'" .J;lf'.1R, .. .1I;'MP..' .. P.TR!., .. WQR~g~ .. H!J;llC.~ ..................................................... . 
12 

............. 1::\ ................................................ ....................................................................................................................... , ....................... . 
14 OBCB E4 EBL: CLR A 

............. t!;i .. O}i!r;;.G ...... :;I~ ....... : .. t? ........ f.Q .................................. I:1PY ........ I;l, .. Y.1:'9$ ................................................................................................ . 
16 OBCF 12 0503 LCALL CLA l Cillc a.ddress for (O,YPOS) 

............. 1 7. .O'f;lP.~ ...... E.~ .......... U ............................................. ~QY ....... . f!o .... XI:'9$ .......................... l .. H~.t:. f!'~!'ll?~" . . 91' .. !=.Il!l.r:-!l.o;t.~r.!i ................................ , 
18 OB04 04 INC A l to erase 

............ . 19.. QeO!:!i ...... 7.5. ......... F.O ......... . QQ ................................ . t'I.Qy ....... '?"" ~Q ............................. l .. ~!~~r.. !il:t:t:~.i.l?ll.t!'!!.~ ........................................... .. 
20 OB08 02 lOOC LJMP R2_FILL ; Clea.r and return 

............. Zt ....................................................................................... , ....................................................................................................... . 
22 

............. 2~ ................................................................................................................................................................................................ . 
24 

............. :?P: ... , ............................................ i.; ...................... 1;:J;1,.. ::-.. ~r.'ll-l>.~ .. ~ro.t ~.r:-~ .. J.\P.f: ..................................................................................... . 
26 l 

............. '47 ................................................. i ....................... '\I'J;Ehl!' .. <;:.1 . .rril.r:'l> .. t.Ilf' .. fI.l]n r.f.! . .1. i-n~ .. I!l.t ... ~r.~ .. t!l.~ .. <;:!l.r:'l>.9r .. r.f.!~.~ ~.f.!~ ......................................... . 
28 l Cursor position does not change. 
29 l · .. · .. ·······30 .... ····· .. ···· .. ··· .. ··· .. ········ .. · .... ·······; ............................................................................................................................................. . 

........... . :n ................................................... 1 ....................... E;NTRY ..... 1)9.1]~ ...................................................................................................... . 
32 l 

• ............ ~:;3 .................................................. L ....................... l;:lC.r:r ...... .r!9n~ ..................................................................................................... . 
34 ; 

• ............ :;I~ .................................................. i ....................... VFiEFi ..... .Ph .. 1'\' ... J;lf'Xg, ... 11;'.r')1;>., .. P.TR ~ .' .. W9R~~ ~ .. ~ NQlC.~ ..................................................... . 
36 

............. ~i: .......................................... ..................................................................................................................................................... . 
38 OBOB 85 12 FO EEL: MOV B. YPOS ; Get current position 

............ . q?. 9.1~P.I;: ...... ?9 ......... ~Q ............................................. :?:-!t:lf: ..... . G\-.~\-.............................. ? .. P. f'.~r .. J.~P.~ .. 1iI:!l.c!. r.~.~':Ir.l) ..................................... . 

· ... ~ .................................................................................................... '.' .................................................................................................... . 

• •••••••••••••••••• ~ ............................................... i ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



· .... z29RoM';' . M i cRoBENcH' '805 i' . cRoss' . AssEMBLER' . ( ij i "'':'2 i e .. '24':'FEEi":S3' 'i ~.ii 30 i 06' 'PAGE . r i 5 ....................................................... , ., ............................. . 
*** Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 *** 

,{ ~ ~ .-... '.' ................................... '.- ....................................................................................................................................................................... . 
1 •• EOL - erase to end of line ···············2······································ ........... j ............................................................................................................................................. . 
3 ; *EOl* erases from the cursor to the end of the current line • ............... 4·················································j······················ cu'';s'or: 'pos'ft'foi-i' (joe's' ',,(,t' ·cflans£,·:·················· .. ··················· .. ················ .. ············· 
5. ; .. · .. · .. ·· .. ··6· .. ·· ............................................ ; ............................................................................................................................................. . 
7 ; ENTRY none ............ " . 8 ................................................ 'j ................................................................................................................................... , ......... , 
9 ; EXIT none .............. io···· .. ·· .. ·· ..................................... j ............................................................................................................................................ . 

11 ; USES A. B. DPTR. TEMP. PTR1. WORK2. INDX2 ........... "i2' ............................................................................................................................................................................................. . 

............ J~ ............................................................................................................................................................................................... . 
14 OBEO 75 FO 00 EOL: MOV B. #0 ; Clear attributes 
15 ............. ib' OBE3····· ·7'4········ ·50············ .. ······ ·EOLi·i············· .. · Moii'· .. · .. A;' ·#NUMCHARS····· .. ······· .. ·· i' 'cili cu'l'ate' ·numb·e;.. .. Fo' 'ei-:as:e .............................. . 

............ J7. .~J;I!';~ ...... 9.::; ........................................................ !=:I:-R ....... ~ ......................................................................................................... . 
18 OBE6 95 11 SUBB A. XPOS 

............. ~?. 9.J;I~.:E1 ...... ~~ ........ y~ ........ . ~~ ................................. M9~ ....... P.f~\-.' ... q!,!~.QI:-.................... L .q~.1; .. U.I'!~ .. 'll.cj!1.r:~.!l\> ............................................ . 
20 OBEB 85 13 83 MOV DPH. LINADH 

............. ~J . . 9P.~F: ..... . Q~ ......... H\Q~ ......................................... h..J!1.F:' ...... 1;l~~f.JJ..,I,.. .......................... ! ... E;r.~\>.~ .. 1;9 .. ~.IlII .. ?f!II. x~t!-!m .................................. . 
22 

............. :?~ ............................................................................................................................................................................................... . 
24 

............. :?~ .............................................................................................................................................................................................. . 
26 ;; EBD - er'ase from be5linnins of display 

............. :?7. ................................................. L ........................................................................................................................................... . 
28 ; *EBD* clears the screen from 'HOME/ positior, to the current 

............. ~.~ ................................................. i. ...................... "o,J.r:\>.'~r .. !".'~\>.~ tA9f! •... J:I)~ .. $iI.:>;:l"=.~F.1; ~.<?ro .. ~.!l .. 1;!l.~ .. :,:??1;I) .. J.i.~~!. .. ~'-Jr.~l'.~ .. ................................ . 
30 ; position does not chanse • 

........... .. :3.1. .............................................................................................................................................................................................. . 
32 

· ............ 3.:!l ................................................. L ...................... I;:NT~.'( .... .fll>.fl~ ..................................................................................................... . 
34 ; 

............. ~::i ................................................. ' ...................... ,l:;l<.I.T ...... 1\9n~ ..................................................................................................... . 
36 ! 

............. n ................................................. ~ ..................... . l-!$!E;$ ...... A~ .. 1;1] .• p.~m?. T.E;~P'! .. fJ:l3.l.!. )!,!Q~J.' .. ~9Rt::?! .. ~!'I.I;t1'.:? .......................................... . 
38 

............. 39. .............................................................................................................................................................................................. . 
40 OBF1 E5 12 EBD= MOV A. YPOS 

............. 4.1.. QSF.:3 ...... R4 ......... l.E~ ........ . 02 ......... ........................ G.,JNe: ...... flL J!Mi;\Xl,..I.I~!; .... E;:!3.~ ............ 1.. ~f.. ;<;!?t;I) .. l.i.~~ . .:r:1:i!E;~ ........................................... . 
420BF6 80 D3 SJMP EBl ; erase Just this line 

.....•..•.••. 4;:1 •••••......•..•••.••..•..•••••..•..•...••.•....•.................•.••...••.•.•..••.•..•...•..•.••...••.••....•............•••..•....•.•.......•.••••.•..•..•••••.•.•...••...........••.••..••... 
44 OBF8 7A 00 EB1= MOV INDX1. #0 ! Start at top 

............. 4::i. QSF.i;\ ..... . 1'::;; ......•.. ~.z ......... ............ 1;:"'4.= .................. .I'19~ ....... fh . . YP'9~ ......................... !. .13J;f!E;~:r: ........................................................... . 
46 OBFC B5 02 02 CJNE A. INDX1A. EB3 ; IF index = current THEN 

· ............ ~.7. .. QSF.f ...... laO ......... (:;~ ............................................. $,$.IP' ...... 1;:!3.~ ............................... 1 ........ ~.r:'ll.!l~ .. \l.~ .. \ 9 .. O;:!~ r.!.\ '? r: ................................... . 
48 

............. 4'1 .. QJ":;o,l, ...... SA ......... ~Q .................... F:8;:!;. ................ . MQ~: ...... 13 .•.. . ~~J!~.~ ........................ ~ .... . E;:!-.!;?e: •• ~.~1:. .\l.~. !3:~.c! .......................................... . 
500C03 71 AO ACALL CURL ! clear entire line 

............. ~.~ .• Qr;;.Q? ..... ~~ ......................................................... H'!~ ........ ~(II.I;tl'.~ ............................. ! ........ ~.IJ!I\~ .. ~ro.cj~.>! .. <;'?l!~.\~.r: ................................... . 
52 OC06 80 F2 SJMP EB2 ! UNTIL forever-



· ..... *:~.*: .. 2 :-2'1 .. CQ~P'I.,I:r:E;:R . J:E;:Rt:! J.I\l~'!' . .f: JR~W~RI;: .. VI:;I;(;5.lQl\I .. L .t:>;3. . lI".itll" .....................................•...........•.....................•...•........•........ '" ............................. . 

.............. L ........................ , ......................... ~ ..................... f;:F;P .. -:-.. <?r:'l-~.<? .t!=' .. ~.r!9 .. 9..~ .. (H.~!,.l.?-X ........................................................................... . 
2 ; 

.............. } ............................... , ., ............... .l. ...................... ~.e;~p"!> .. o;:.l.~~r.~. :t:to~ .. s.o;:r.<?f'.f"! .. fr.qlh .. :tJ!? . O;:.4r.r:?nt .. O;:.4r~.'?f" .. f.'?~.t t.t P.flo .~ P ............................... . 
4 ; the end of the screen. CYrsor position does not change • 

.••..•••.••.•• !=? •••••••.•.••.••••••••••.••••••••..•.••..•••.•••• i ............................................................................................................................................. . 
6 ; . 
7 ; ENTRY none ··············8 .. ······································ ........... ; ............................................................................................................................................. , 

9 ; EXIT none . ·············io······································· .......... j ............................................................................................................................................ . 

11 ; USES A, B, DPTR, TEMP, PTR1, INDX1, WORK2,· INDX2 ............ 'i2' '" .......................................................................................................................................... '" .............................................. . 

13 · ............ iii' <:ieos' .... ''ji'" ..... 'EO' ................... 'Etrii' ................. ACALL : ... EOL'" ............................. i . '(:i'eil~' 't (:. e''';;;!' o'f' '1' i 'r;e;'" .................................. . 
15 OCOA AA 12 MOV INDX1, YPOS ; Set loop coynter 

............ ·it-:· oci.."iC'····· OA································ ·EE·i:·················· 'iNC······· i'NtiX i·····························i· 'REPEAT" i:,'u,,;";' 't,:;' n(;;<'t' '1' i ne;' .............................. . 
17 OCOD BA 18 00 CJNE INDX1, #MAXLINE, EEIA ............ 'is' oe1'o······ 50········· (it,···················· ·EEiA:················ ~iNC""'" EER······························· i···· 'iF" ;'inci' c;f' 'di'sf,' ·t.'HEN· e:::"f t······························ 
19 OC12 8A FO MOV B, INDXl ; get 1 ine to clear ............ '20" cici'4····· ·7·i········ ·AO············································ ACALL···· 'tLRL······························i·····c i '~a:r:' '1' i·n.;,···················· .............................. . 
21 OC16 80 F4 SJMP EEl ; UNTIL forever' · ........... '22 . oe fa' ..... 2'2 ................................ 'EE'R: .................. RET' ................................................................................................................ . 

23 ·············24······································· ....................................................................................................................................................... . 

25 ·············26······································· ....................................................................................................................................................... . 

27 " HEED - Hazeltine erase to end of display (with backgroyndl ·············28······································· .......... ; ............................................................................................................................................ . 
29 ; *HEED* clears the screen from the cyrrent cyrsor position 

............ ·:30·················································j······················ to' ·ft.·,;,' 'er,d' 'of" t'he" i'cr-een' wi'th' 'hai f" {nt'en's j"t·~·· ;;:pa.'c,;;s:··· The'" .............................. . 
31 ; CUrsor position does not change. ·············:31······································· ....... ... oj .•..•.••.•••••••••.•••••.••••.•....•...••••••••••. ••••••••.•..•••••..••.•••••••••.•.•••••••••••••••••••••••••••.•••••••••••..••..•••••••••••• 

33 ; · ........... '34' ................................................ ';' ...................... E'N'r'RY' .... ;"0 r,'e .................................................................................................... . 
35 ; ............ :36' ................................................ ';" .................... 'E:'x iT' ..... none' ................................................... " ............................................... . 

37 ; 
............ 38················································· .; ...................... ·USE·S····· 'A';' s;· 'DPTR;' 'TtMP;' 'Pt'Ri'," 'ji\li:iX'i;' 'wORi<:i;' iNDX2·········· .. .............................. . 

39 ............ ·4C)·························································································································· .................................................................... . 

41 OC19 75 FO 08 HEED: MOV B, #00001000B ; Get half intensity 
............ '42' ·0'(:1'(:······7'1'········ ·E::3············································ ACA'LL'" ·E:oCi······························;'· 'ci'ea'';' 'to' 'i,'n,j' 'of' Yi n~"""" .............................. . 

43 
............ '44' ·O·C1E····· ·A'A········ '1'2············································ MOV······· tNtil11';' 'YP'OS····················i· 'Se't"j 0'0;'" c·ou·r;ter:············· .............................. . 

45 OC20 OA HEEl: INC INDXl ; REPEAT bYmp to next 1 ine 
............ '4e: ·O·Cz·i······M········ ·18·········M································ t.)NE······ iNtlx 1';' #MAXLiNE';' HEE'iA··········································· .............................. . 

47 OC24 50 F2 HEE1A: JNC EER ;. IF end of disp THEN exit · ........... '48' . O'Cz'6' .... 'f::'4 ........................................................ tLR ....... A' ................................... , .................................................................... . 

49 OC27 8A FO MOV B, INDXl ; get 1 ine to clear 
............ 'Sti ·tiC::i9······ 1'2········ ·050:3········································· LCALL'" 'CUi·······························j···· 'ca'j c'Lii 'ate' 'f i'r;i,' ·.a.ddres·s·· .............................. . 

51 OC2C 74 50 MOV A, #NUMCHARS ; comp 1 ete' 1 i ne 
............ '52' tiC1E····· ·7·5········ ·F·o·········68································ i-iOV······· i3;' ·#06i:iQi'ociOEI················;···· 'get' 'h~d j:" i·rit'en·si't=.;'········ .............................. . 

530C31 12 100C LCALL R2_FILL ; fill with spaces 
............ '54' '0'(:3'4····· 'so'······· 'EA············································ S~IMP····· ' ... ,iEE'i····························· ';" 'lu'ifit:· 'fo'r:eve'r:·················· ............ ................. . 



· .... 'i. 29ROMi . "M ICROBENcH' . 8Os'i . CROSS' ASSEMBLER' (V i" j ':"2 nr .. 24':"FEB':'s3' . i 5136 i '66 . p'Acie:' 'i fl ....................................................... '" ............................. . 

· ..... ~.~~ .. ~.-:?? . !=:9!'!~!-!T!=;~ .. T!=;~t'1 ~ t'!~~ . f. H'(."!~~~~ . ~~R?.I. 9N .. 1. ~ ~~. :~~~ ............................................................................................................................ . 

1 "SCH - set cursor home .. ·· .. ·· .. · .. ·2· .... ·· .... · .. · .. ·· .... ·· .. ····· .. ··· .. · .. ·······j··· .. · ...................................................................................................................................... . 
3 ; *SCH* places the cursor at line zero, column zero. ···· .. ······· .. 4········ .. ·· .. ···· .... ·· .. ····· .. ··· .. ········· .. ;- ............................................................................................................................................. . 
5 ; 

............. .. j:; ................................................ . ; ....................... ENTRY' .... n·one············ .... ············· .... ······ .. ···· .. · .... · .. ···· .. ··· .. ·· .. · .. ·· .. ·············· ...... · .. · 
7 ; .............. 1:1 ................................................. ;- ••..••..••.••.••.••.• ·eXtt····· "no·nE'·· .. ·· ., .......................................................................................... .. 
9 ; 

............. ·iti· .. ···················· .. ·········· .. ········ .. · .J ....................... USE's' .... '/f;' DPTR'," PTRi· .. ··············· .. ···· .. · .... ···· .. · .... ·· .. · .. ··· ...... ······ .. ··· .. ····· .. ·· .. · .. ··· 
11 ............. '1~ ............................................................................................................................................................................................... . 

13 OC36 E4 SCH= CLR A ............. '14' ·Ot3'/······ ·f!'!5'·· .... ···1 i' ........................................... ·MtiV .. ····· 'XPOS;' ·Pt·· .. ··· ................... ';" Ze~';' ·x:.:posi.'f'i'oi-i· .... · .... ··········· .. ············· .. · .. ··· .. 
15 OC39 F5 12 MOV YPOS, A ; Zero Y-position 

............. '1'0' ·Ot3l1····· ·11'········ ~4············································ ·AJMp····· ·XI:3t:.:(NAO· .. ·· .. · .. ··············· 'J" Updata' 'add~e!;s .. an·,j .. ,.:e;tu·rr.· .. · .. · .. ·· .... ···· .. ····· .. ·· .. 
17 · .. ···· .. ·· .. ·i"f .. ······································· ................................................................................................................................................... .. 

19 .. ····· .. ····26 .. ··· .. ········· .... ··············· .... ···· .. ··· ................................................................................................................................................ . 
21 , , PBS - perform back space .. ········· .. ~2· .. ··············· .. · .. ············ .. ········ .... j ............................................................................................................................................. . 

23 ; CLFT - cursor left ............. '24' ................................................ ';' .......................... , ........ ' .............. , ..... , .................................................................................... . 

25 ; *PBS* - *CLFT* steps the cursor one position to the left, but 
............. 26·················· .. ···· .. ········· .. ············;··················· .. ·· ({oe's' oo't' wr-ap' ·a.r·oiilid·· 1:'0' 'the' 'pr-e,'-ious' Tine' after" r'each'1n's .................................. . 

27 ; column zero. ·· .. · .. ·· .... 28··············· .. · .. ····· .. ········ .. ··· .. ······ .. J ............................................................................................................................................. . 

29 ; ENTRY none .. · .. ··· .. ···30· .. ·· .. ·· .. ····· .... ·· .. ···· .. ····· .. ············; ............................................................................................................................................ . 
31 ; EXIT none ···· .. ···· .. ·3:2' ............................................... 'j' ........................................................................................................................................... . 
33 ; USES A, DPTR, PTR1 ·············34 .. ·············· .. ······················· ...................................................................................................................................................... . 
35 ............ ·36 .. ···· .. ····· 0(:3D .. ····················· .. ···· ·PBs··················· ·e:i;iu······· '$ .......................................................................................................... . 

37 OC3D CLFT EQU $ ............. 3S .. 0C3i:i·· .. ·ES· .... ···· i'i ............................................ ·MOV··· .. ·· 'A;' ·;(POS··········· .. ············;· . Get' ';(":p'os'i Fie;,;·········· .. · .. · .............................. . 
39 OC3F 70 01 ~NZ PBS1 I IF -XPOS- is zero THEN . ............. 40 .. 0C4i· .. · .. 2:2· .. ·· .. ··········· .. ··············· .. ··············· .. ·· ·RET········ ...... ························,···· .; ..... j.:et·u~·n··"····"····"···"·" ., ............................... . 

............. ~n .............................................................................................................................................................................................. . 
42 OC42 15 11 PBS1: DEC XPOS ; ELSE decrement -XPOS-

............. ~~ .. 9~"~ ...... ?~ ......... f.~ ............................................ . ~:-!~p. ..... . ~~t,..I.t~fW .......................... ; ..... ~,:,.i.1?. :a:t,I?r:-~.~!> .. !l.~~ .. !'.~~.'-!!'.':' ............................. . 

• k r •••••• P •••••••••••• w ..................... " ••••••••••••••••••• : •••••• ~ ••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••• ~ ..................................... ••• •••••••••••••••••••••••••••••••••••••••••••••• 



L,7cu,.rrl,. rf~t,.."UDl:.""""n. i::iv:;tl '--t'{U;:'~ H:J;::)t:;J"U'LI:." \ VJ; '-.L.lO .::.-.-rE:.D-t:''''' .l~ • .,:iV·i VO r-HUt;. .t.tO 

..... ~~~ .. k:??. ~QM~!-!Tt=:.~ .. :r.I;:Rr'J.I':I~. F.JRt1.WSRI? .',I!;!;1~ml\l .. t •. Q;3;. t.~it; ................................................... ......................................................................... . 

1 "ACLFT - ANSI cursor l~ft 
•• r •••• •••• "'2~" ................. ~""""""""""""""" .; ......................... " ......... '-"~"""" ................... _ .. r ••••• ••••••• '" •• 0 ••••••• •• •• , •••••••••••••••••••••• " •••••••••••••••••••••• 

....•..•...... ;3: .•....••.....•.•.........•.•........•.••........ ? ...................... ~At:;:!-.Ult .. 1[l~.Y~.!!1 .. t!l.~ .. <!\-I.r:!>.'!f .. t.'!'!I~r~!l' .. t,...<? .~~."1~.r:!ft.~ft."1 .. C!f .. ~ .. U'!~ ................................... . 
4 ; the sp~cifi~d Pn number of times • 

••••••••••••• • ~ ••••••••••• 0· •••••••••••••• , ••••• ~ •••••••••••••••• ~ ............................................................ _ ••••••••••••••• " ................................................ , ••••••••••••••••••• 

6 ; 
7 ; ENTRY none ' ........ ·····S· ................................................ ;., ................................................. , ......................................................................................... . 

9 ; EXIT none ···· .. ·······io .... ·· .... ······ ................................. ; ............................................................................................................................................. . 
11 ; USES A, DPTR. INDXl, PTRl ·············iz .. ·············· .................................... , ............................................................................................................................................ . 

13 
.......... '''i4' ·oc1f6 .. ··· '~fi'" .... ·tii .... ··· .. ··········· ·ACLFt'i·········· .. ·· 'AtAL'C'" ·£iNP······················ .. ·······~· ·Get'· p·arameter:····························,········ .. ·······,·· 

15 OC48 70 01 JNZ ACLO ; IF nc< parameters or' 0 THEN ' ............ ib' Ot4A····· ·154·· .. ·· .. ······ .. ··········· .. · .. ······· '" ............ ···i NC'" .... 'A'" . , ............................ ';'" .. b'uir,';' ''1.'0'' i" .................................................. . 

17 
............ 'is' ·oells····· ·FA··· .. · .. ·· .. · .. ······· .. ········ ·ACl..O=············ .. ·· ·tilO\j······· 'ili/i:il!'i;' ·A····· .. ················ T 'Set' 'u'';' ·i'ndex······························,····· .. ········ .. ··· 

19 OC4C 91 3D ACL= ACALL CLFT ; REPEAT move cursc<r left c<ne 
............ ';20' 15C4·E····· ·DA······ .. · Ft· .... ················· .... ········ .. ········ ·o;.iNZ····· 'iNoX'i;" ACi..'···'·· .. ············;·· Uri/iiL" c'oiirit' ';'; ·0··············································· 

21 OC50 22 RET .. ······ .. ··22 .. · .. ············ .............................................................................................................................................................................. . 

23 ············24················· ........................................................................................................ , ................ , ..................................................... . 

25 ............ 26·· .. ············ ................................ 'i'; ..................... 'HtLF='t'·,.:· HiiZf;i Fine' euis-or:'j eH:···· .. ··· .. ··········,················ .. ··············· .. ··················· 
27 ; 

............ 28··· .. ······· .. ·· ................................. i········· .. ··········· ·*i·ici.i=T*· steps' the' c·,:,psc;i·· 'oj-Ie' 'po's (tlor,' 'to' the' i'ef't' ·a;';d· '~r:ap's"""""""""""""""" 
29. ; arc<und to the previC<'Js line after r'e.aching cc<lumn zerc<. ············30········································ ......... j ............................................................................................................................................. . 
31 ; ............ :;i;2 ................................................. ; ...................... 'ENt~y"" ·rio·rie···································································································,,· 
33 ; 

............ :;ill· .. ············· ................................. r·· .. ················· ·EXl,····· ·ncone············· .. ·············································· .. ········· .. ···························· 
35 ; 

............ ·36··············· .................................. i' ..................... ·USt!:l····· A; 'l:ipn~;' '/='-rf:li;' 'il:OM~""""""""""""""""""""""""""""""""""""""'" 
37 ............ '3E:( ........................................................................................................................ , .............•....•......•... ' ....................................... . 

39 OC5! E5 11 HCLFT: MOV A, XPOS ; Get X-positie.r, 
............ 'iO' 'Oe5~"'" ·it> .. ··· .. ·· 1::8······························· .. ··········· ·JNz······· ·Ct'Ft······························ i" t'F' 'ri,,'t' 'ie'ro' ·tHEN· u's;;;' *Ci..'Ft'*········ .. ····· .. ···· .. ······ 

41 OC55 AD 12 MOV TEMP, YPOS ; Save V-pOSition 
............ ~2' ·OC'S7····· '<;)1·· .. · .. · ·~o························ .. ·················· ·At'Ai.L···· c:uj:S······························ T . 1'1'0 ve . 'cu'rsor' ·up···························· .. ·················· 

43 OC59 E5 12 MOV A, YPOS 
............ '44' ·OC5B····· ·85·· .. · .. · .t>'S ........ ·(H············ .. ·················· ·CJNe::······~;· ·tl::~j:SA·; . HCi..'FIf ........... T '1l='"' ~;poir; '':fiT ·not· ·ch·ao·ge"THe::N········· .. ·················· 

45 OC5E 22 RET dc< nothing 
············~6················ ...................................................... , ......... , ...... , ....................................................................................................... . 

470C5F 75 11 4F HCLFTl= MOV XPOS, #MAXCHAR ; ELSE move tc< end of line 
, .......... 'lIEr ·OC62····· ·21·· .. · .. · ·F"4··································· .. ·····,· ·AJM/='······ ·xaUNAtl························ T'" 'upila:te-' and" r:et'ur·ri·······································,· 



; ". "' "z2"9R'di-i;" . Mi CROSENCH' '8051" . cRoss' AssEMBLER' . ("oJ i')'':'2 i::; .. '24":'FEB":'S3' . i 5: 3'6: '66: . PAGE' "i i 9' ...................................................................................... . 
•.... ~1!"~ . . l.-:?:? .t;:~~f:'-=,:r.~R. :r.~fl.":I~.I':If\.L.,. n.F!I;1.l.<!~R~ .. Y!';~~m:~~ .. L·.Q}. !':~~ ............................................................................................................................ . 

1 "CRT - cUl'sor' I'ight ··· .. ········ .. ·2······································· .......... ; ............................................................................................................................................. . 

3 ; *CRT* moves the CUI'SOI' l'i9ht one column. If the CUI'SOI' is in .............. 4··················· .. ···························· i······················ 'tt;e"j a·st"· c'oi ',jR'-n' 'then' 'thE," ·c;jrs·or.·· uii. i'j' 'nQ't' 'be' ·a·dvanced;· .. ····· .. ············· .. · .. ············· 
5 ; ···············6······································ ........... ; ............................................................................................................................................. . 

............... ? ................................................. !. ...................... ~t-I.1"~.'( .... n?n~ ...................... ............................................................................... . 
8 : 

.............. iB .... ············· .. ·············· ............... i··· .. ··············· .. . ~!<)T. ..... n?n~ ................................................................... · ................................ . 
....... J.~ ................................................. 1 ....................... ~Il>.~l> ..... . l~? .J;lP.TR ............................................................................................... . 

12 

............. ~.::: ............................................................................................................................................................................................... . 
14 OC64 E5 11 CRT: MOV A, XPOS ; Get X-position 

............ Y!. !~~~9 ...... ¥!~ ......... ~."= ......... 9.1 .................................. c:;.,J."!r;: ...... A? .. ~!",!~.x.r;:Hf:'R~ .. r;:RH. .......... !.. ~f. .. ~(l.o:j .. '!f .. ),i.I)!";. :r:f:l!,;~ ....................................... . 
16 OC69 22 RET ; r'etul'n 

............ J! ............................................................................................................................................................................................... . 
18 OC6A 05 11 CRT1: INC XPOS ; ELSE bump position 

............. ~?. ~~1::~ ...... ;7::.~ ........ X.'l: ............................................ fhI!"'!~ ...... KI;!!-.H!~P .......................... 1 ..... 1JP'Q;l.til .. M!! .. r.~j:.l.jr.I) ...................................... .. 
20 

............. 4~ ................................................................................................................................................................................................. . 
22 

.... , ..... ... :?:::! ... ............................................................................................................................................................................................ . 
24 "ACRT - ANSI cur'sor' right 

............. :?;:! ................................................. i ............................................................................................................................................ . 
26 ; *ACRT* moves the CUI'SOI' towal'ds the end of the line 

............. :?l ................................................. i ....................... tt>.~ .. !!If.E:I=.i. f.i.<?d .. PI) .. 1}!J.'l'p.~r .. P.t .. t ~.I1)~.!!l ..................................................................... .. 
28 ; 
~9 • . . .. . . . .. . .. ';6" ............................................... ; ...................... 'ENTR'y' .... ~ ~.~~ ..................................................................................................... . 

............. :;c.1 .................................................. L ........................................................................................................................................... . 
32 ; EXIT none 

............. :;J.~ ................................................. i. ............................................................................................................................................ . 
34 ; USES A, DPTR, INDX1 

............. :;l::i ............................................................................................................................................................................................... . 
36 

............. ~?. 9.G~.E; ...... ~.~ ......... 0.1 ..................... . ~(::m.: ................. ACAl..k .... r:WF: ............................... L.Gil.t .. 1?;l.~·;l.f!Jil.til.r: ................................................. . 
38 OC70 70 01 JNZ ACRI ; IF no pa.l'a.metel' 01' 0 THEN 

............. ~5? POCZ:? ..... 9.4 .......................................................... Xl'lC ....... A .................................. l ..... t<.l.JlJo.P.. :1:0 .. 1 ................................................... . 
40 

............ .if.!.. W:;:Z:;c ...... EI1 ................................. 1;\r:~BH ................ HOg ....... . I.IlIP.l:<.1., .. 1;\ ........................ i. .:?Elt .. \.IF. .. i.~I.o:j~X .................................................. . 
42 OC74 91 64 ACR: ACALL CRT ; REPEAT CUI'SOI' l'i9ht one 

............ :~;:U1G7.~· ...... P.I~ ......... f.G ............................................ ,fl.,JN?: ...... .I.IlI!=!l:<.1.L .I;\!=:B ..................... L -' .. INT.!.!" .. I=.C!IJnt .. 7 .. Q .............................................. . 
44 OC78 22 RET 



L.L7M:url, nJ.Lon:UJ:liCNLoM ~V:::;lJ. .... n:U;;:.~ H;::';:'C.YIDt-t:.1"{ \ V.1/-"J.O ~At-r-C.D-o::;..,:i .1;::ti ."Vii \"0 rHUc. J...I!V 

..... ~l!'~ . ;z, 72? .CQf1P.UTER .TERMII)IAL .E'.IRMItlABE . !J.ERS10N .1.. 03 .. ltil'.lt ....................................................................................................................... '.' ...... . 

............... ~ .................................................. u ..................... HCR1 .. -:. H~;;:~.1. t.i.r.'~ .. l=.vr.~p.r.- .. r.-;'.~t,.1; ........................................................................... .. 
2 ! 

•..•.••.••.••. ~ .................................................. .1 ..••.••.•••.••.•••.•..• fHCRr~. ro9Y.~A. ;t.I)~ .. l=.vr.~p.r.- .. r;:i..!tll.t .. Qro~ .. C;9.l.l,Iroro~ .... If.. :t.I)~ .. l=.vr.lOp.r.- .. ;.$ .............................. '-' 
4 in the last column then the cursor moves to the beginning of 

.............. ::i ................................................. 1 ....................... the .. o~.l,(:t .. J.t 1'1.<11 ................................................................................................... . 
6 ! 

.............. Z ................................................. ~ ..................................................................... , ........................................................................ .. 
8 ! ENTRY none 

.............. 9. ................................................ .! .............................................................................................................................................. ' 
10 ! EXIT none 

............. 11 ................................................. ? ........................................................................................................................................... .. 
12 ! USES A, DPTR, PTR1 

............. l~ ................................................................................................................................................................................................ . 
14 . 

............ . 1:5. .P.C?9. ...... ~.5 .......... U ..................... HCRH ................. 1:1.QY ....... . f?I., .. XJ?QS .......................... ! .. Q~.t. X7P'9p':j~:jP'I'} .............................................. .. 
16 OC7B B4 4F E6 CJNE A, #MAXCHAR, CRT ; IF not eo! THEN use *CRT* 

............. lZ. ACZI; .... ,.~ ......... ~~ ............................................. MQY ........ r,E;l:1p.l. .YP.Ol'! ..................... ! ... ~".\(~ .. Y.-:t""'$.i. t.i.9n ............................................. . 
18 OC80 91 A8 ACALL CDN ! Move cursor down 

............. 19.. QCl!l~ ...... !;~ ......... 12. ............................................ MOII. ....... f\., ... '(f.'QS ................................... '" ......................................................... .. 
20 OC84 B5 05 01 CJNE A, TEMPA, HCRT1 ! IF xpos did not change THEN 

............. 2L .QCJ~Z ..... 2:z ........................................................ Rf;::T: ........................................... L .. .. 4p . . I'I.Q:t.01.1)9 .................................................. . 
22 

............. ~~. QCl!lS ...... Z~ ......... 11 ......... QQ ......... HeRT.1.; ............... MOY ........ l(P'OS~ .. ttQ ........................ ! .. £I .. $/;: .. m.QY~ .. to .. bu.i.onin!i' ................................... . 
24 OC8B 21 F4 AJMP XBLINAD ! update and return 

•••• r ••••••••• -•••••••••••••••••••••••••••••••••••••••••• " •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



· .... 'i2'9ROM';' . M i CROBENCH . 805 i . 'cR'os;'s' AS'SEMBLER . '(' i/{ ) :"::2'1'8' .. 24:':FEs:':s3 . i'5 i '3el:' 06 . PAGE' . i:.2 i ....................................................................................... . 
· ..... ~~.~ .. ~ :-.~? . ~ql:'lf.I,J!~R . Tr:;~!,! ~ !'!~!-: . f. mt:1!'1.~~.~ .. \:,!".~?~ 9.1'! .. ~, R? .~~~ ................................................................................................ " ....................... " .. 

1 , , CUP - cur-sor- UP ............... :2" ................................................. ; .............................................................................................................................................. . 

3 ; *CUP* moves the cur-sor- UP one line on the display. The ............. ".4 .................................................. ; ....................... c·ur.·sc;r· ·ma.",,:· 'move" o·tiF·';·f· but" ;';ot" i"riFo"f i"xe',j' 're'gi"on's' and········································ 
5 ; never- past line zer-o. ·······,······6··············· .. ······················· .......... ; ............................................................................................................................................. . 
7 ; · ............. 8' ............. '" ................................ '; ...................... ENTRY' .... 0'0 0'''; .................................................................................................... .. 

9 ; ............. i·o········· ........................................ ; ....................... Exit······ 0·00·,.;····································································································.-
11 ; · ............ i2 ....... .' ......................................... ; ...................... USES' ..... pi;' 'OF'TR'; . PTR i' ..................................................................................... .. 
13 ·············1·4··············· .. ······················ ......... , .............................................................................................................................................. . 

15 OC8D E5 12 CUP: MOV A, VPOS ; Get V-position ............. 16' OC8F······ 66·· .. ···· ·03······· .. ··································· Ji:' ........ c·up·i······························;· ':ii::' 1:'0;;' o'f' 'sc'reen' 'THEN' retui-·ri········ .. ················· 
............. ~7. .. Qr;::?~ ...... !'!::! ......... F ......... 9.1 ................................. !=;y!'!;: ...... I\L .T~G~.Q\-.L,! .. r;::.l!r:'.1.~ ........... ~ .. n: .. :t:.9!" .. p.f .. !1!=.r:p.1.!. .r~'l'.i.9f!. !f:I!=;~ ......................... .. 

18 OC94 22 CUP1: RET ; r-etur-n 
............. ~.'? ........... '" ............................................................................................................................................................................... . 

200C95 B4 18 01 CUP1A: C~NE A, #MAXLINE, CUP1B I IF 25th line THEN 
............. .::?L .9G?!'! ..... . :?:? ....................................................... g~.1 ........................................... !. .... r~1:.~r!'l ...................................................... .. 

22 
............ . ~.q . . Qr;;.~'i' ...... .l.~ ........ . l;i; .................... . GWP.J.EH ............... p.1;:r:; ....... y.P.P.S .............................. t .. E;:t...St:;. A~!=.. PM;'.~ 1.'.1.9.1'1 ....•...........................•....•..... 

24 OC9B 21 F4 A~MP XBLINAD; update and r-etur-n 
...... ~ ...... 4?~ .............................................................................................................................................................................................. . 

26 
............. ':?Z ....................................................................................................................................................................•.......................... 

28 
............. <?? ................................................. ;.i ..................... AGW?' .. -: .. ~J:-IRr .\=.l!r.s:'?r:. !-!I;' ....................................................................................... . 

30 ; 
............ ::3.\ ................................................. .l. ...................... M!=;I.)P.i!'. ro9.\(~.lii. :t;P.~ .. C;\J.r:~.qr .. t.q4lil.~~ .. :t:.IJ!?. t.QP .. 9.1'; .. t;P.E: .. cI~.!H·.I.'~X ....................................... . 

32 ; the specified Pn number- of times. 
· .•.••..•..•. :;3;?l .................................................... ; ....................................... '.' .•..•.. , ............................................................... " ........................... . 

34 ; 
· .•.••..••.•• :;3.:5 .................................................. ; ....................... 1=:1'lIJ:ijy' .... rll'i n.E: .................................................................................................... . 

36 
............. ;37 .................................................. 1 ....................... 1':1.C,I.T ...... n.Qn.~ ..................................................................................................... . 

38 
.••••••..•.• ,:;3:;! ..••.••.••..•••••.•••.••..•..•.••...•.••.•..•..•• ; .•...•.•...•..•..•...•• W.S~$ ..... '~"" llP.J:R, .. 1IllOl;Ct., .. p.J:ij;1.. ............................................................................ . 

40 
............. fll .......................................... " ................................................................................................................................................... . 

42 OC9D 31 D1 ACUP: ACALL GNP ; Get par-ameter-
............. ~.q . . Qr;;.~r: ... , .. 7.9 ......... m ............................................ . ...!~?: ....... . ~.GI,.I.\ ............................. . ; .. Jr: .. !l.Q .• ~;t.r:;t.IIJ~.t;~.r: . .'~r .. 0 .. THE;:N .............................. . 

44 OCA1 04 INC A bump to 1 
..•......•..•• ~.:5 .. , ........................................................................... , ................................................................................................................ . 

46 OCA2 FA ACU1: MOV INDX1, A ; Set UP index 
............. ~7.. QCA:;; ...... :n ......... E!O ..................... AC!H .................. ~.GAl.,l,.. ..... CWl7' ............................... .l .. RI;':P.;:fH .. \=W·.S:Qr .. IJ.f:' .. Q['l.~ •. l ~M ............................... . 

48 OCA5 DA FC D~NZ INDX1, ACU ; UNTIL count = 0 
............. A'i' .. Or:;eZ ...... ::?::? ........................................................ g~:t ................................................................................................................. . 



..... zi9RoMi' 'M"iCROBENCH'S05i' 'cRoss' As'sEMBLER' '(v'i ,:':2'is"'24:':FES:':S3' i'si'3Ci:'06' PAGE" ii2························································ ................................ . 
.. . .. M~ . k:-~? .CP''''P.I,IT.I;:R. T.I;:~mNE\t... F.lR~W(\RI;: .. Vt:;~!HPN .. ~ •. Q;3 •. !I".~!I" .................. " ................................................................................•......................... 

.............. L ................................................ 1.L .................... ~J:!~. ::' .. ~!-J.,="?9r .. !i.<?!I!I) ..............................................•....•.....•...••..•............................ 
2 ; 

•••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••.••••• • J ••••••••••••••••••••••• lI".GPN!I" .. "'.C!y~~ .. th~ .. ~H'="?<?r .. fI.<?\Iln .. '?!1.ft . .1. ~.I"!~ . . 9n . . t:t"I~. ~*P.F;').'l-:O:, ... T.I)~ ... ................................ . 
4 ; cu~so~ may move out of but not into fixed ~egions and 

.............. ~ ................................................. ~ .................... '.' .nf'.~f'.r; . .P.'il?:t .. 1.i.I)~. :<:4 •............................................................•.....................•......... 
6 ; 
7 ; ............. ·S················································· .; ...................... ·ENTRY···· ·none········"'····························································· .............................. . 
9 ; ............. io················································· i······················ ·e:;dT······ none······························ .. ····································· ................................ . 

11 ; ............ ·i:i················································ .; ....................... USEs······ A;' 'DPTR;' ·Pt"Ri"······················································· .. ······························· 
............. ~~ ................................................................................................................................................................................................ . 

14 
15 OCA8 E5 12 CON: MOV A, YPOS I Get V-position 

............ 'i6' OCAA .. ····M· .. ····· ·is···· .. ···M· .. ···· .. ············· .. ··· .. · .. t.JiIjE······ A; "ltMAX·L.i"NE·; .. coNi"··· .. ····"j" 'iF" 2St"ti"ji'ne' . tHEN' ·re·tu·,:i.· .. ····· .. ·· ...... ············ .. ·· 
17 OCAO 22 RET . ·· .. ····· .. ··is···· .. · .. ···· .. ·· .. ·········· .... · .. ············ .............................................................................................................................................. . 
190CAE 84 17 01 CONI: CJNE .A, #MAXLINE-1, CON2 ; IF 24th line THEN ~etu~n ........... "20' OCBi·· .... 22 ...... ·· .. · .. ·· .. ·· .. ······ .. ··· .. · .. ··· .. ·· .. ·········· RET········ .... ·············· .. ··· .. · .. ·· .. ···················· .. ···· .. ·· .... · .... · .... ···· .. ················· .. ······ 

............. =?~ ................................................................................................................................................................................................ . 
22 OCB2 04 CDN2: INC A ; Bump value 
230CB3 85 18 01 CJNE A, BFIX, CDN3 ; IF sc~oll ~egion THEN ~etu~n ........... "24' (its.!.·· .. · ·22· .. · .. ·· .. · .. ·· .. ·· .. ·· .. · .. · .. ···· .. ··· .. ·············· RET······· .. ············· ........ ·· .. · .. ·· .. ·· .... ········ .. · .... ······ .. · .... ·· .. ·· .. ··· ...... ··· .. ················ .. 

............. =?~ ............................................................................................................................................................................................. .. 
26 OC87 05 12 CDN3: INC VPOS ; ELSE bump position 
27 OCB9 21 F4 AJMP XBLINAD ; Update and ~etu~n ·············28······································· ........................................................................................................................................................ . 
29 .... · .. · .. · .. 30 .. · .. · .. · .. ·· .. ··,···· .. · .. · .. ····· .. ······ .. · .... ······ ........................................................................................................................................ . 

31 . ............ ·32 .. ····· .. ········ .. · .. ·· .. ····· .. ·· .... ·· .. · .... ·;; .... ····· .. ·· .. ···· .. AttiJii"':"ANsi"' c'ur:sc;':' ·down······ .... ······················ .... · .. ·· .... · ...... ·· .............................. . 
33 ; 

............ ·34· ...... ··· .. ······ .. · .. ················ .. ·· .. ·····;· .. · .. ·········· .. ·· .. *At:DN*' 'mo\iE!S' 'the' ·cu·,:s·o;..· "t"oward" t'ft;'; 'boffo'm' 'of" Hie" ifis·p1ay· .. · .. ······ .. · .... ······ .. ···· .... ·· 
35 ; the specified Pn numbe~ of lines. · .. · .. · .. · .. ~b· .... · .. ·· .. ···· .... · .. ····· .. ············· .. · .... ;"· .. ·· ........................................................................................................................................ . 

37 ; ............ ·38· .. · ...... "' ..................................... ';" ...................... ·!:.'IiI~Y· .... i.·one .......... , ......................................................................................... . 

39 I ............ ·40· .... · .. ····· .. · .... ·· .. · .. ····· .. ····· .. ········;··· .. · .... ··········· ·!:.'xi"t· .. ·· ·j-'or,i .. ···· .. ······ .. ········ .. ···· .. ········· ............................................................ . 
41 ; ............ ·42· .... ····· ......................................... ; ...................... U$!:.'S·· .. ·· Pi;' "Df'>"1(:(;' '1 1iI"Dj(i ;. ·PTR"i· .. ··· .. ···· .. ··········· .. · .. · .. · .. · .. ·· .. · ................................ . 

43 ......... ·'· .. 44· .... ············ .. ·· .. ··· ...... "' .............................................................................................................................................................. . 
45 OCBB 31 D1 ACDN: ACALL GNP I Get pa~amete~ 

............ '4~ '(jC~D"" .. ,.0··· .. ··· .(1"1" ............................................ :.J1iIZ'····· .. PiCl1i··· .. · .. · .. ·········· .. ·······j· 'II=" rio' ·,;a,:am~'t~ .. ,:s .. 0'':' o·,flEN··· .. · .. ··········· .. · .. ······ 
47 OCBF 04 INC A , bump to 1 ·· .... · .. ·· .... 4~f··· .. ···· .. ·· .. ··· .... ········ .. ········· .. ····· .............................................................................................................................................. . 
49 OCCO FA ACD!: MOV . INDX1, A I Set UP index 

............ "$/j' tiCt:i· .. ·· ·9·f·· .. ····· Aa" .................. ·At"Di··· .. ········· .... AtALL" .. t:DfIi·········· .. · .. ··· .. ·· ...... "'j "R!::P!::A'r" c'uFso'':' 'do'wn" o'ne' Ti"ne·· .. ····· .. ···· ............. . 
51 OCC3 DA FC DJNZ INDX1, ACD I UNTIL count = 0 ............ '5~" tiCl:s·· .. · ·22· .. ··· ...... ·· .. · .... ·················· .. ·· .. ··········· ~t::"1 ................................................................................................................. .. 

. . . .... . . . ~ .............................. -............................................ ~ ................ -.. -........... -..... " .................. ..- ......................................................................... · 



• ••• > 'i2'9ROM' i . 'M i 'cR'oBENc~i . 8os'i . cRoss' AssEMSi.:ER· . ( 'v i"i ':'2 i 8 ... 24':'FES':'S3' . i 5 i 3'0: '06" . PAGE' 'i 2"3 ....................................................................................... . 
• _. ","~"!'".~. k:-h? .t;~~P'l,IJ:~R .J:~Rl':I~.~AI,. .. O.~!'1.w~g~ .. Y.E;~~~!=!'lI. J_ •. Q~. ~-I!"~ ........................................................................................................................... . 

1 • • APBT - ANSI per-for-m back tab ···············2·················································i·········································· ................................................................................................... . 
3 ; *APBT* moves the cur-sor- back the number- of tab stops indicated. ···············4·················································i····································· .. ···· .................................................................................................. .. 
5 ; ............... 1:, ................................................. i' ...................... ENTRy···· ·none······ .. ·· .. ·· .. ······· .. · .. ·· .. ····· ........ , ..................................................... .. 
7 ; ............... ·S················································· , ...................... ·ExiT····· ·no·ne························ .............................................................................. . 

............... ."i! ................................................. 1 ........................................................................................................................................... .. 
10 I USES '1.11 

.............. ~.L ............................................................................................................................................................................................ .. 
12 
13 OCC6 31 01 APBT= ACALL GNP ; Get par-ameter-............. '14' ·OCC8····· ·-;0········· oi············································ ·.JNZ······· ·APBTi···························· j" 'if:" 'no' par.·ain·et'er.·· o·~· '6' THEN······························· 
15 OCCA 04 INC A ; bump to 1 .. · .. · .. · .. ··i"6· .... ········ .......... ·························· ............................................................................................................................................. . 

· ............ ~? .. q9.~~ .. ... . l=:9 ......... !,;Q ..................... ~p.~."J: ~ .= ................ ~!-!l?!'! ..... . ~r;:..r:; ............................... ! .. R~f'.~~.~ ............................ , .............................. . 
18 OCCO 12 0602 LCALL BTAB ; per-form back tab 

............. ~~. ~r:;;f:!9 ...... ~ ........ . !;Q ............................................. ~~~ ....... Ar;:.~ ..................................................................................................... . 
20 OC02 05 EO F6 OJNZ ACe, APBT1 ; UNTIL count = 0 

· .. , ......... :?.1.. QCJ:!:;i ...... :a~ ................................... " .................... ~~.1: " ................................................................................................................ . 

· ..................................................................................................... ~ ........................................................................ '" .............................. . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 124 
· ..... Mllf . . 1:-:29. . (:;OMP.!J.TI'E .. Tl'El.'f.ll'lAl.. .. F.l~MI1JAF:<E . Y.E:RSl.ON . 1 .• O.~ .. itt.it ........................................................................................................................... . 

.............. .1 •...........•.....................................• ; ..................... r:;l.,JfL:-: .l=.Vr.!?9.r: .. "lll.o:!r.e::;.!! ~.I"!~ .. r.ql,l.t;~n.~ ....................................................................... . 
2 ; 

.............. ~ ................................................. l ....................... ~9.L!~.~ .. c!'?~~ .. <;I.i.r:!E'S:t .. l=.Vr.!?9.r; .. ~ll.c!r.e:".l<LI1~ .. f!'.r:- .. '1-•. f!E'.II! .. "'!ll.I.I).q:t.~ 9.1). )1)9.c!e: ............................... . 
4 ; 

............... ~ .................................................. ! ............................................................................................................................................ . 
6 ENTRV none 
7 ! .............. 8·················································j .. ···················· Ex·ii"······ n~r;e""""""""""""""""""""""""""""""""""" .............................. . 

.. ...... ... .... ? .............................................. .. j . .....•............................................................................•......................••..•...........................•.. 
10 ! USES all 
11 ·············i.·2······································ .......................................................................................................................................................... . 

130C06 11 2A CUA: ACALL SETOISP ; Set dispatch and return ·············1'4······································· ........................................................................................................................................................ . 

15 OC08 75 16 04 MOV DSAORL. #LOW (CUC) ; Next dispatch address ............. 1'6' ·OC·DS······ 75········· ·i5········· 00································ ·MOV······· ·rii,;Ai:iR':·i;· #H"iGH' ·(·cue"'"··············································· .............................. . 
17 OCDE 30 43 11 ..JNB HAZ. CUBO ; IF Hazeltine THEN ............. "18' ·6CEr····· ·84········· 60········· 00································ ·CJNE····· 'A~" ti96:;' diM························································· .............................. . 
19 OCE4 40 02 CUA1: ..JC CUA2 ; IF va 1 ue )= 96 THEN ............. 20' ·eitE6······ 94········· 60············································ ·sUSFi····· 'A;' ·#96··························· i········ ~·ubtr~ct· off's;,;f········· .............................. . 
21 OCE8 B4 50 00 CUA2: C.JNE A. #NUMCHARS. CUA2A 

............. 'i2' ·ot'Etti····· 40········· o:i'···················· djA2A·:··············· ·jc········ ·cuki····························· i····· i'F' ·va.'1 ue' :.;;;. nuw,'char's' THEN························ .. ·· 
23 OCED 74 4F MOV A. #MAXCHAR ; move to end of 1 ine ............. 24' ·OCEF····· ·so········ .:iF' .................... CUA3:················ ·SJMp····· ·CUR2·····························;····· i;pd'a t'e' 'ar;d' ·re·tu·ro········ ............................... . 
25 . ............ ''ii:..' ·oCFi······ 22································ . cUR': ................. ·RET··················································································· .............................. . 

............. ~? ............................................................................................................................................................................................. . 
28 OCF2 C3 CUBO: CLR C 
29 OCF3 94 20 SUBB A. #' , ; ELSE subtract offset ............. 30' ·OCF5······ ·40········· FA············································ ·jt········ ·CUR·······························;····· c'he'ck" f:or: Tower: 'bounds' .............................. . 
31 OCF7 B4 18 04 C..JNE A, #MAXLINE. CUBl ; check for upper bounds 

............ '3'2' ·OCF;:j····· 30········· ·i$········ ·1='4································ ·~INI.f······ 'Li5EN;' ·CUR··· .. ················;····· iT 25'th' 'd'i~ab'l'ed . THEN' '~';'t"""""""""""""" 
33 OCFD D3 SETB C ; ELSE fa 11 through 

·············34· OCFE······ 5('········ ·Fi···················· ·cUs·ii················ ·jf,ic······· CUR······························· i···· TF' UPP.;.r:· bour,ds' 'ok' ·THE·N······························· 
35 0000 F5 12 CURl: MOV VPOS. A ; replace V-position 

............ '3t::' ODOi····· ·ii········ ·F4············································ A.JMF'····· i<'8UNAti·························i······· ·bi.ii i'd"i i'ne' ·-a,·di:f,.:e:ss····· .............................. . 
37 

............ '38' (ibM'·····U········ ·'iF··················,· ·tUt:·················· 'AC'ALi.:···· SETNORM························ ';' 'Next' dii,pate'h' ·ad·di-·es·s···· ................................ . 
39 OD06 :30 43 OB dNB HAZ. CUCO ; I F Haze 1 tine THEN ............ '40' 0Di:i9······ 54········· 1'''' ............................................ ·Ai\iL······· A;' '#oooi 'fi fiB················ i····· do' mo'd' funct·io·r)············ .............................. . 
41 ODOB B4 18 00 C..JNE A. #MAXLINE, CUCI · ............ .11'2' otiOE' ..... 40' ........ 02' .................... tUc'i i' ............... 'jc ........ CUC i A ............................ ;' .... i'F' vid ue' :.;,;; '24 . THEN" .................................. . 
43 0010 74 17 MOV A, #MAXLINE-l ; move to last 1 ine 

............. .l!'4· ·otlf2······ t:iO········· EC···················· ·cUUA':'·············· ·SJMp····· ·Cl.iRi'·····························;····· i.ipd·;;l te' an'd' retu;.:,:,········· .............................. . 
45 ............. .11'6' ·Qb·i4······ C3································ ·CUbji················ ·elf.:········c··········································································· .............................. . 
47 OD15 94 20 SUBB A. #' , ; Subtract offset 

............. 48' otii'7'····· 40········· 0$············································ ·jt········ cuci·····························;·· bie'ck" {or:'j ower: ·bouiids····· .............................. . 
49 OD19 B4 50 00 C..JNE A. #NUMCHARS. CUCOA 

............ '5'0' ·otiit'····· 40········· 02···················· ·C'ljcoi:\':··············· ·jc········ ·cURi·····························;·· C'he'Ck" f'c;r:' u'pper: ·bo·unds···· .............................. . 
51 ODIE 74 4F CUC2: MOV A, #MAXCHAR ; IF bad range THEN move to end ............. 52' ·Oti20····· ·F5··········i i' .................... tl)R·2:················ ·MOV······· ·XpOS·;··A·························;·· ReF;i .a.'ce·· i<''':;''o~'i t'i c;,.;·········· .............................. . 

· ............ :'i.~ .. <?P.~:? ..... ~; ......... !,,:4 ............................................. 1;\.,J.I'1f' ....... )(B.qNl:'P ..... , ................... ! .. fl.4 ~.l.~ .. !.i.~~. ?:~~.t:'~.~?. ~rt!=l .. f'.~tll.r:fI ... '" ................. , .. 



..... Z29ROM';' . M iCROBENCti" eicis'i . cRoss' AssEMBLER' '('vi' i :::hs' .. 24:"FEB:"83' . i:5: 3ii:' 06 . PAGE' . i 25' ...................................................................................... . 

..... ~~~ . . Z;-:-~? .99.J:'1f:lJJ:~R .T~~!"HN~!-.. f.~~.I'1~.~~~ .. 1.!~R$.~QN . .1., ~~ .. ~!':~ ............................................................................................................................ . 

1 "DSR - define scrollins resion ···············2······································ ............ ; .............................................................................................................................................. . 

.............. ;'! .................................................. ; ....................... ~,I;I~.~~ .. ~.~f.i.~~~ .. t.t"!~ .. ~!=.r:-!>.! .1.~ft.~ .. r:~.~~.<?!l.!! .. ~?~. !i':!l.c!. R?t:t~rp .. 1 .i.I)~., ................................... . 
4 'The region must be at least two lines long and can not include 
5 ; the 25th line • .. · .. ····· .. ··6· .. ··········· .... · .. · ...... · .. · .. · .. ·· .. ···· .. ··;···· ......................................................................................................................................... . 
7 ; .............. S ...... · .. ····· .......... · .. ··· .. ·· ...... · .. · .. · .. ·, .. ····· .. ····· .. · .... ··E:·N'r'Ry .. · .. none···· .. ······· .. ··················· .. ········· ........................................................ . 

.............. ~ ................................................ .I ............................................................................................................................................. .. 
10 ; EXIT none 
11 I ............. i2······· .. ······ .................................. j ....................... USES····· 'j)j," DPTR··· .. ·· .... ············· .... ··············· .. ········ .. ······ .. · .. ···· .. ······ .. · .... ········· .. · 
13 · .. ··········i·4············· .... · .. ·· .. · .. · .. · .. · .... · .. ······· ............................................................................................................................................... . 
15 OD24 31 D1 DSR: ACALL GNP , Get first parameter ............ 'i6' 0026······ 60· ...... · ·oi· .. · .... ················ .... ·· .. ···· .. · .. ·· .. ji .. · .. ··· ·iisRo···· .. ·· .. ··· .. ·············· 'j" 'ii:" F;arameter' ·a.nd· 'noT ·O··THEN······ .... ··· .. · .. · .. · .. · .. · 
17 OD28 14 DEC A ; normal ize to O •• 24 ·· .. ·········is .... ·· .. ·········· .. ·· .. · .. · .. · .. ···· .. ········ .. · ............................................................................................................................................. . 

............. ~.S!. QJ;lg? •.... !'!4; ........ J7. ......... Q9. ......... 1?$R9.: ................. !=';YN~ ...... A~ .. ~tI.~l<.t.,.r~~.-:~.' .. P.$RQA ............................................................................ . 
20 OD2C 50 02 OSROA: JNC DSR1 ; IF top >= 22 THEN 

............. ;;n .. Q~?!; .... . F::? ....... . ~Z ............................................ MQJ.! ....... J:$j:;~Ql,.h~ .. ~ ..................... !. .... o;:h~f!!i'~. X'I-.1.II1" ............................................... . 
22 

............. 7.:iI .. QJ;l.:ilQ ...... ~L ........ QJ. ..................... ):1$RP ................. A((I\I,.!-.... . 9Nf' ................................ ~ .. Gf!.t . .l'!f!.)$t .. !".;H"~IJl~1:~I." ......................................... . 
24 0032 60 01 JZ OSR1A ; IF parameter and not 0 THEN 

............. ?~. QJ;)~" ...... J..4. ....................................................... . P'I;:~ ....... . 1:\ ....... .•.•.•.•..••....•.•.•...•.•. 1 •.... .l19.r:1Jl.") .i.?~ .. t:9 .. 9 .... ~'t ...................................... . 
26 

............. '47. . 9.J;I~:;; ...... ~.~ ......... ~ 7 ......... Q ~ ......... P.$!H A ~ ............... ~."'!'I.E; ... , . . 1:\.' ••. r$~~pl,.h 1 •. I?R~~ .................................................................................. . 
28 0038 03 SETB C , IF bottom = top OR 

............. :?~ ............................................................................................................................................................................................... . 
30 0039 40 05 OSR2: JC DSRERR ; IF bottom < top OR 

............ ~.l.. Qo.~e ...... ):I., .•........ t!'l ......... QQ •................................ <:: . ..,INI;: ..... . 1:\., •• ~~A~l-.JNI;., .. Rl?R:?A ............................................................................... . 
32 OD3E 40 02 DSR2A: JC DSROK , IF bottom >= 25 THEN error 

............. 3~ ................................................................................................................................................................................................ . 
34 OD40 74 17 DSRERR: MOY A, #MAXLINE-1 , Default error value 

............. 3!=!. QO:l!::? ...... 9.4 ................................. P.$RQK; ............... J.I'!I<:: ..•.•.. • 1:\ .... , ......... , ................... J ... Q!J.If.I!" .. f.qr .. 1:.q 1;' • • 9f.. P.9~.t;9.1{I .. f;i.)$!'i'.4 .......................... . 
36 OD43 F5 18 MOY BFIX, A ; Save value 

............ . ~'Z .. QD.4~ ...... ~~ .......... ~~ ............................................ A-,lMf:' ...... ~.G!i ................................ ~ .. ~~.t; .. O:;!l.r:!".<?r .. !1.ql!l.l!!. !i':r;t!~. r:~~ ...... r.I) ................•..•.......... 



Z29ROMi··,"iicROSENCi-l 8051 CROSS AssEMBLER (V1>-218 24-FEB-83 15:30:06 PAGE 126 
..... ~:*:~ .. ~:-:??. ~Q!'1.~~.\~g .. TJ;~MJNI:\I... F.IR~WI:\RI;: .. V!;~lUP."" .. ~ •. Q~ .. jI-.itjl-••••••••••••.•••••.••••••••••••••••••••••••• ; •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••• 

1 "PIL - pe~fo~m inse~t line .............. :2 .....................•............................ i····························································································································· ................ . 
.............. ~ .................................................. i. ..................... ;~F.~h~ .. ~fJ.~!i'.r:-~.~ .. ~ .. H~!l.~ . .u.l1~ .. ~.t: .. t:?J?. P,rr:H'.r:- .. ~9.~~.1;~.c!!l . . ~.Uft:(" ..................................... . 

4 . ; moving the ~emaining lines down one line. Eve~ything is 
.............. ~ .................................................. ~ ....................... cl9n.~ .. r:-~1 !l,t.i.y~ .. t.q .. tn.~ .. r:f'.!!i-.Q!l .. th~ .. ".l!r:-R9f:. j..~ .. ~fI.~ .. t9.~ .. U.»'?<h .................................... . 

6 ; bottom fixed, 25th line, o~ sc~olling ~e9ion. No ~e9ion 
7 ; outside of the cu~~ent ~e9ion is effected. The cu~so~ is .... ······· .. ·S······ .. ····· ................................... i .. ··············· .. · .. 'ri-;o';'ed"i:o' the' i)';g'i r;n i·n!.;· 0'(" 'the' 'cu'rren't' '1' i ;.;,;.: ...................................................... . 
9 ; ·· .. · .... ·· .. io··· .... · .. ····· .. ·· .. ···· .... · .. · ...... · .. ·· .... ··i······ ....................................................................................................................................... . 

11 ; ENTRY none ············'i:2··············· .. ····· .... · .. · .. ·· .. ·· .... ······ .. j ............................................................................................................................................. . 
13 ; EXIT none . .... ·········01"··············· .. ·· ...... · .... ··· .. ··· .. · .. · .. · .. ; ................................................................................................................................................ . 
15 ; USES a. 11 ··· .. ········i6· .. ············· ...... ·· .. ··· .. ·· .. ···· .. · .... ·· ............................................................................................................................ ; .................. . 

17 ............ 'lS' ·0041····· ·co" .. · .. · ·i2 .. ·················· ·pit.:····· .. ··········· ·pUsi·,.····· yPOS······························ i' 'save' v;iYues····························· .... ········· .. · .. ······ 
19 0049 CO 17 PUSH TSCROLL ·············20 ·OD4if···· ·co· .. · .. ··· 1"8·· .. · .. ···· .. ··· .. ······ .. ····· .... ········· ·pUSH····· ·8,:'1i(···· .. ······················ .. ···· .. ···· .. ··· .. ··············,···· .... ····· .. ·· .. ·· .. · .............. . 
21 0040 E5 12 . MOV A, YPOS ; Get position 

............ 22' ·0i:i4i='····· ·85 .... · .. ··· i'i····· .. · ·00·········· .. ··············· .. ··· ·CJNE······ i:\;' 'TSCROLC," PiLA············ j" i'F"up'p~:":' fixed' re9"fo·r=. .. THEt,j············ .. · .. ······ .. ····· 
23 0052 40 21 PILA: JC PILRTl ; just ~etu~n ... , ........ 'i4' ·OD54····· ·1S .. ····· .. is················· .. ··· .. ··· .. ··············· DEC······· BF"iX"········ .. ······································ .. ············ .. ······· .. ······ .... ·················· 
250056 B5 18 07 CJNE A, BFIX, PILl ; IF last line sc~ollin9 ~e9ion ........... 26' ·0i:i59····· ·ss .. · .. ···· i'2····· .. · ·FO························ ......... ·r'lo\i······· i:i;' ·YPOS···················································· .. ···· .. ···························· .. ······· 
27005C 71 96 PILOt ACALL CLRLINE ; just clea~ the line ............ 2S .. 0i:i5E····· ·SO .. · .. · .. · i2····· .. ····································· S.JMF······ piLRET········· .. ··············· .. ···················· .. ······ .. ······ .. ····················· .. ······· .. · 
29 ............ 30' ·oti60······ ·40· .. · .. ·· .b8 .................... ·p·iCii············· .. · ·jc········· piLi··········· .. · .. ············· i' TF' "lowe''':' fixed' THEN·············· .. ······ .. ······· .. ··· .. ··· 
31 

............ 3:2' ·0i:ib2····· ·S4········· n,r······· ·iO················ .. ·· .. ······ .. ·· ·C:..iNE······ A;' '#MAXCiNE; .. Pi:'LRtr······ T'" 'IF' no't' 25th"i i'n;': 'THEril' ·re·tu·r;..···· .. ······· .. · .. ··· .. ·· 
33 0065 75 FO 18 MOV B, #MAXLINE ; ELSE clea~ 25th line 

............ 34' ·OJj6l;i····· ·so·· .. · .... I=';,r .. ··· .. ··············· .. ··············· .. ·· ·sJMp······ ~tLO""""""""""""""";""'" . a:ri d' ·i-etiji-n·········· .. ········· .. ···· .. ··················· 
35 

............ '36' IJD6A····· ·00 .. ·· .. · .. ·(S .. · .. · .. ············ ·piC:;?:················ ·iNC······· ·ei='ii(······· .. ···················· .. ··············· .. ········································· .. ·········· 
37006C a5 12 17 MOV TSCROLL, YPOS ! Inse~t line uses 

............ 38' ·oi:.ibi='····· ·i2· .. ····· ·IJ$i'S··· .. ········· .. ···· .. ··················· ·CALL····· ·PRlF'··· .. ························;· . Re;':e r:se' Ti;..e· ·fee.:!' ·routine·········· .. ············ .. · .. ··· 
39 

............ 46' ·607:2···· .. 1~r .. · .. · .. i'i······ .. ·oo········ 'P'I·LRETi············· ·MO\,i'······ 'XPOS'," »0························ j' . ",jov'''; . 'to' 'beg'{nnii-;s,' 'of" i'ii-;e···· .. ·················· .. ······ 
41 0075 00 18 PILRT1: POP BFIX ; Resto~e values ............ 4":2' 'oti1't ..... DO' ........ i'1 ............................................ po~ ....... TSCROLL ............................................................................................... .. 

43 0079 00 12 POP YPOS 
............ ~4' ·Otl7l:.i····· ·21 ........ · .f'~ ............................................ A.JMF'····· XeUNAD················ .. ······ T ·siji. )'.:t"j rne' ad clr-e'ss' . a:rid" r.et'ur:r;············· .. ··········· 

.............. ~ ................. , .................................................................................... ~ ........................... ", ............................................................. -, 



..... 'ii9R'or-I;' . M iCROSENCH' '805"1 . CROSS" A'SSEMBLER' . (ij U':'zla " '24':'FES''':'S"3' 'i~;:"3ij; 06: 'PAGE . "127'" ................................ , ..... , .......... '" ........ , ....................... . 
*** Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1. 03 *** ................................................ ; ........ , ....................................................................................................................................................... . 

1 "APIL - ANSI pel'fol'm insel't I in,;; ··············2·················································i··········································· .................................................................................................. . 
3 ; *APIL* insel'ts the specified Pn numbel' of lines at the .............. 4·················· .. ·····························i······················ 'Ciir:i-en't' cursor: 'p(is rnon·:··············································· .. ··· ............................. .. 
5 ; .............. ·6··············· ................................... ; ............................................................................................................................................. . 
7 ; ENTRY none ....... :. '" ··s·········· ....................................... j ................................................................................ , ................................. : ......................... . 
9 ; EXIT none ·············"10······································· .......... j ............................................................................................................................................ . 

11 ; USES all ·············1"2······································· ......................................................................................................................................................... . 
13 

............. 1"4' ·oti7b"····· ·3i'········ Di"··················· ·t:iPiU················ 'AcAlC'" ·GNp······························· r ·tieF· n'ex't' ·pi/:r:il.irie·ti,,.:······ .................................. . 
15 OD7F 70 01 JNZ APILO ; IF no pal'ametel' 01' 0 THEN 

............. r6' ·otisl."····· 64························································ ·iNc······· ·A·································· i" .... b',jirip' '1:'('- T··············· .. ··· .............................. . 
17 

............. "1S' ·OtiS2····· ·FA················:··············· APn.:.O·i·············· ·MOI/······ 'iNniC"i~" A······················· ';" set"' u'p' ·ii-ide·x··················· ............................. .. 
19 0083 B1 47 APILt: ACALL PIL ; REPEAT insel't one line 

............ ·~::"O· ·OtiS5······ Di:l········· Ft············································ ·oJNi····· 'ililo5d;' ·ApilT·················;· ·i..iNt"iC· c'ou'r;r '';'' ·0·········· .. ··· .............................. . 
21 0087 22 RET ............................................................................................................................................................................................................... 



..... Z29ROM;' . M i CROSENC'H' 'so5i" cRciss' 'AssEMBLER" (iii ')'':'2 i 8' . '24'':'i='EFi':'s'3 . 'is':'3a; at; 'PAGE' 1"28 ....................................................................................... . 
• . . .. ~~~ .1-.-:';..9. .. Gr;:t,.,r;>).JTJ;~ .. TJ;~M JNI:\I.. . F. tRI":'IWARE .. VERS.l ON .. 1. Q3 .. itjtit .................................•................................................................... '" ..................... . 

...... ..... .. . J .................................................. !.i ............. , ....... P.OI.. .:-: . p. ... r.t9.f.'tTt. s:l. ... J.tl t.El . .1. illf' ........................•......••..•...••••......................................... 
2 ; 

.............. ~ ................................................ .l ....................... ~I?~I,..~ .11!9X"'p .. t.I>f1 .. r .... (I'I.~~.I)~.Il~ •• )AI)~~ .. 9.f.. j:1)j!1 •• !=,l,Ir.t:f1.l)t .. r.El~.~9.Il .. \I!" .................................... . 
. 4 ; one line, clears the last line of the region. and moves 
.............. ::i ................................................. L ...................... ttJ.El .. <;Ilr.~.Qf· .. t.Q. :t:1)1!:. P. ... 1'. t n.1)}..1)1I .. 9.t .. ttJ.El .. <;Il.r:r!H •. 1; •• Un ............................................... ; ..... . 

6 I 
............... 1 ................................................. L ............................................................................................................................................ . 

8 I ENTRY none 
.............. ~ ................................................. l ............................................................................................................................................. . 

10 I EX IT none 
............. t~ .................................................. , ............................................................................................................................................ . 

12 I USES al J · .. ··· .... · .. t~· ...... · .. · ...... ··· .... ·· .... ························ ............................. , .............................................................................................................. . 
............ J~. QI)~l;! .... .. 9.Q ........ . ~;:;: .................... J'?P.I., .................. P'IJ~I;I ...... XP.P.S .............................. ; .. Sav~ .1I.aJ.I,I~.!i ................................................... . 

16 008A CO 17 PUSH TSCROLL 
............ J 7 .. 9.1?§l.l;: ...... 9Q ......... H! ............................................ P.I.IRI:I ...... 13.F: J.~ ..................................................................................................... . 

18 008E E5 12 MOV A, VPOS I Get current position 
............. ~? .9.Q?Q ...... f::! ......... I;Q ...................................... , ..... MOY. ...... . 13 •••• A .............................. l. .. S;l.'I(e .. i.t .. ;'0 .. 'J3l .. a.1.s11 ....................................... . 

20 0092 85 17 00 CJNE A. TSCROLL, PDLA I IF upper fixed THEN 
............ ;;n .. Op."i'::! ...... 4Q ........ 'Oto. .................... P.OhA.: ................. .,J.G ......... P.lt..RT.1." ......................... l ..... ,.i.I,I.st .. f.'J1(tuf.'n ................................................. . 

22 0097 04 INC A 
............ ;?;3 .. 0'O?fS ..... . 13;:i ......... .1f'! ......... Q!J. ................................. C..JNE ...... A •.. J3f.UC .... P.Ol..l .................... 1F.. J.as.t .. Unt! .. o.f.. scr:o.1.1 .. THEIII ............................ . 

24 0098 71 96 POLO: ACALL CLRLINE ; clear current line 
............. :?~ .. 9,I)?,I) ...... e.Q ......... O;:'! ............................................ ;S..JMP. ...... P.U.Rto.'! ................................. an.d .. r.e.tlJ.l:o .................................................. . 

26 
............. :??. 9.I)?F: ...... ~Q ......... Q~ ..................... ~P.l.~.: ................. ,.!€;: •••••.••. P.I;Ik:? ............................. ; .. If.. I:o.9t.t9.1tJ .. fjXf1.d . .'!I:I.E\.II. ..................................... . 

2800Al 84 19 01 CJNE A. #NUMLI NES, PILRTI I IF 25th line THEN 
............. :?~. @M ...... 7.:;; ......... fQ ......... ~~ ................................ !,!9~ ....... ~, .. fJMAl<.I..J.I'\I~ ................... ;, ....... C.1 .... Af.' .. :?::!tn. U M ........................................ . 

30 00A7 80 F2 SJMP PDLO land return 
............. :n ............................................................................................................................................................................................... . 

32 ODA9 85 18 12 PDL2: MOV VPOS. BFIX I Put cursor above fixed 
............. ~~. RI?A~ .... .. J.!:i ....... .. !;2; ............................................ ~I;::!=; •...•.. XF:'R~ ..................................................................................................... . 

340DAE 85 FO 17 MOV TSCROLL, B I Get saved current line 
............. ~? .. 9.QIi'.~ ..... Jk ........ 9~9.1 .......................................... kGAI,.!-..... f'.l.f ................................ ~ .. q.I'!~ .. f.~~.q . . ~9 .. ~AI!I.4 J~t~. ~~.1.~h ........................... . 

36 OD84 Al 72 AJMP PILRET ; Return 



..... Z29RtiM';" MH::Rtie~IiICH' 't:!tisl" ·t~CiSS· 'A:gSI::IiJELI::R"/ Vi Y':':118" ·2ij:':'F'"!::~'...:e"3· 'f!:W::!o: 06' '~M!::' 1'29'·········,······,······,······························ .... ·· .. ··· .... ······ .. ··········· 

...... "!'!':"!' .. ~:-.~?. t;::.q~.~':J.~~~. :r:~~".I.~~I:-.. ~.I.~~I:'~~!o .. ~.~~.~~.q~ .. ~.'.?? :":~:": ............................................................................................. , .............................. . 
1 ,. APDL - ANSI pel'fol'm delete 1 ine ........... ···2······· ............................................ ; ......................................... , ........ , ......................................................................................... . 

3 ; *APDL* de 1 etes the sP·ec i fied Pn nlJmbel' of 1 i nes at and 
.............. ~""""""""""""""""""""""""';""""""""""" '~01'1 OW'109 '1:l'ie' c·ur·sc.r:· 'po's Hi·oil·:·········································· .. ·· .. ··························· 

5 ; .............. '6················································· i' ............................................................................................................................................ . 
7 ; ENTRY none .............. 8' ............................ " .................. ';' .: ................................................................. , ....... , ................................................................ . 

9 ; EXIT none ·············1'0······································· .......... ; ... , ......................................................................................................................................... . 

11 ; USES A, 8. DPTR, INDX1 ............ ·1'2··························································································································· ..................................................................... . 
13 

............. 1'4' titiab······ "31·· .. ····· ti1···················· . APDL.: = ................ ·ACAll:···· ·GNP······························· r 'O'et" F,a.r-·a.irieter-··········· .... ··································· 
15 OD88 70 01 JNZ APDLO ; IF no pal'ametel' 01' 0 THEN 

............ '10' tlDBA······ 04························································ ·INC······· ·A·································· r'" 'b'uirip"fC; T··············· .. ·· .. ·························· .. ··· 
17 

............. 1'8' ·otraa······ }=:'A··················· .. ············ A'PDUI:··········· .. · ·liJtilJ······· 'INDKf~" Pi················· ..... r' get' . lip' '1 r,·de'x··················· .............................. . 
190D8C 81 88 APDL1: ACALL PDL ; REPEAT delete one line 

............ '20' OOBE······ tiA········ ·F·C············································ ·D.:..fIliZ'····· '1 JiI)jj(f ;. ·Al='nLi··················;· 'uNt'iC' i::·ou·r;t:· '=' ·0·········· .. ·· .. ······························· 
21 ODCO 22 RET 

................................................................................................................................................................................................................ 



'Z29ROMI MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 130 
... ,. ~.~~ . . l:-:2.~. (9MfWT!;~ .. T!;~MlN~h. F.lRl'.1WARE .. \l~$.J:ON . .:I., Q3 .. l!"M ...................................................................................................................•......... 

............. . J .................................................. '.? ..•.........••.•.... P.l!=:.::-.. p.~r.(9.r:9"I .. ~.Il?f.:r.1; .. c;t'i3.r:;:v;:t:~r .................•...............•.......................................... 
2 I 

.............. ~ ........•........................................ 1 ....................... !l:t'.I.C;!I:. !Ilqy.~ .. ~).1 ... c;!l.~r.~t;:.1;?.r:~ .. tM.t .. ?:r:-i" .. ?: t..'l-f'.<1 .. ~ ~' .. tJH" .. r.~ ?'.t!t.. 9.1'; .. 1;h~ ..............•.............. 
4 ; . cursor one column to the risht. Cursor position does not 

.............. ~ .................................................. : ....................... c;!li3.(ll'!~ ............................................................................................................... . 

7 I ............. ,. 8· .. ·· .. ········· .. ··· .... · .. ···· .. ············ .. ·;· .. · .. · .. · .. ····· .. ··· ENTRy·· .. n~n·~ .. · .. ·· .. · .... · .. · .. ········· .... · .. ·· .. · .. · .... ····· .... ·· .......................................... . 
9 ; ............... ib .. ··· .. · .. , .. ·· .... ··· .. · .. ·· .. · .. ······ .. · .. ·····;····· .. · .. ·········· .. Ex'iT·· .. · ·n·on·e········ .. ·· .... ···· .. ····· ...... · .. ·········· .... · .. ··· .. · .. ·· .. ······ .. ········ .. ·················· 

11 ; ............ ·ii· .. ······ .. · .. ·· .. ····· .. ········· .. ···· .. · .. · .. ·;··· .. ·· .... ··· .. ···· .. USES· .. ··· ~:i i .. ····· .. ···· .... ·· .. ·· .... ···· .. ·· .. · .. ···· .. ··· .. · .... · .. · .......................................... . 
............ )::: ............................................................................................................................................................................................... . 

14 
15 ODCl 74 50 . PIC: MOV A, #NUMCHARS ; Cal c number' of moves to make ............ 'it:;' b·OC·3····· ·C3························································ eLf(······· c.-·········································································· .............................. . 

· ............ ~ 7 .. 9.I)~.,! ...... ?~ ......... ~ .1 .....•.......•...•.....•...........•......... l'!t}~J;I ...... ~.' ... l(P.q? .................................................................•............................... 
18 ODC6 FA MOV INDX 1, A 
'19 ............ 20' 'o'Dc'i" .... ·E5·········i i············································· i-ioii······ 'i\;' ·)(P-os··························;· 'G~'t' '~~'~~~~'t' ~d'd~;;~~""""" .............................. . 

............ ;<;t .9Rt;:~ ...... :iiI~ ......... Xl ........ F.Q ...........•..................... t:t!=lY ........ 1iJ .... Xt:'Rl? ................................................................................................. . 
22 ODCC 12 0503 LCALL CLA 
23 ............ 24' ·oDci='····· ·78········ ·20············································ Moii······· i::iR'i;' ·ft·;··;············ .. ·······;··i n'{ t" ~·:a i ·u~·· f:'~~" i'; t' '~'l'~t""""""""""""""""'" 

............. ~?. 9.QP.\ ...... 7~ ......... 9~ ............................................ MQ~ ....... f'.n'(??. ~.Q ................................................................ .............................. . 
26 
27 OD03 EO PIC1: MOVX A, @OPTR ............ '2Ei' b·oi:i4·· .. · ·Fe························································ MOii······· wOR·"::· ·A··························;· 'S~';'E;' i'owe~" c'h~:r~;~t'e~"""" .............................. . 
29 OD05 53 83 EF ANL DPH, #ATRANL ............ '30 . oDDs' .... ·fo .. ·· .. · .. ··· .. ···· .... · .. · .. · .. · .. · .. ······ .. · .. ·· ...... Movi( .... · A;' ·@DPTFi··· .... · .... ·· .. · .. ····· .. · .. · .. ·· .. · .. · .. ·· .. · .. · .. · .. · ........ ···· .. ····· .. · ................. . 

............ . ~~ .. 9.QP.~ ..... Ff! ........................................................ M9~ .....•. JJit:tf.'? .~ .......................... ~ .. ~?.Y? .. J.C!\J!.~r .. -lI.1;tr:~.I:!I,I.t:? ..................................... . 
32 
33 OOOA E9 MOV A, PTR2 

............ '34' oDDs····· ·Fo··················································· .. ··· MOvX'·····@DPTR;··A························i··wi-'ite··j (;W;!;~· 'at't~':i b'ut'~""""""""""""""""""" 
35 OOOC 43 83 10 ORL DPH, #CHRORL · ........... 36" o'DDF'" ... 'E:8 .................... , ................................... MOV ....... A;' PTj:;! i' ................................................................................................ . 
37 ODEO FO MOVX @DPTR, A ; Wri te lower character' ············38········································ ........................................................................................................................................................ . 
39 ODE1 A8 04 MOV PTR1, WORKA ; Exchanse character ........... "-iii ·0·DE3······M········ ·05··················,························· i-ioi,i······ 'f:;fR2;' ·TEMPA····················i· 'Exe;';ar;ge' '~:tFr ;:by·te··········· .............................. . 
41 ............ 42' ·ODE:5····· ·A3············ ............................................. i·Ne······ . DPT'R .............................. j. ·si.lmp·· u·p··························································· 
43 OOE6 DA EB D.JNZ INDXl, PICI I UNTIL all done · ........... 44' . o'DES" ... '22 •........ , ............................................. , REi"' .................. " ..................................................... , ........................................ . 



..... i:":29ROMi· . r-iiC"RO·BENcH· ·sos"i" cRoss· ASSEMBLER· (\ii"i':'"2i"8·· ·24':'FEiF .. i33· "ii5: 3(ji"o6· . PAGE . ·i3·i··········································-············································· 
.... :~~'!'" .. ?~?~. ~9!'!':'~1~~ .. :r.t;:fl.l1~.~~.L.. F.Jg~r!~R~ . . Y!,;~:=!H~~. h9;3 .. ~.i!"~ ............................................................................................................................. . 

1 "APIC - ANSI pe~fo~m inse~t cha~acte~ ··············2······································· ........... ; ............................................................................................................................................... . 

3 ; *APIC* inse~ts the specified numbe~ of cha~acte~s into ··············4··············· ................................. i······················ ·the··j ·i·rie~·········································································································· 
5 ; .............. 2:; .............. ···································i·························································································· ................................................... . 
7 ; ENTRY none ··············8··············· ................................. ; ............................................................................................................................................. . 

9 ; EXIT none ............ ·io················ ·································i···························································································· ................................................. . 
11 ; USES all ·············i:i··············· ................................................................................................................................................................................ . 

13 
············"iif ·()DE9····· ·3·1··· ..... tii···················· ·APiCi················ ·ACALC··· ·GNp······························ OJ" ·tiet"· p·ar·arneter:················································· 

15 ODEB 70 01 JNZ APICO ; IF no pa~amete~ o~ 0 THEN . ............ ·i6· ODED······ 04························································ ·iNC······· ·A·································· j .... ·b·urn·p· ·to· T···················································· 
17 

............ ·it::· ·OtiEE····· ·Fif······························· ·Apico·:··············· ·MO\,i"······ "iIilOX2;·"A"······················· i· ·Set"up·· index····················································· 
19 ODEF Bl Cl APIC1: ACALL PIC ; REPEAT pe~fo~m i nse~t cha~ 

............ ·20· ODFi····· ·tiB········· Ft············································ ·iJJlilz····· ·iND;(i;· ·A·pici"·················;·· UN'r·iL· c·ou·nf .;'; ·ii·············································· 
............. ~~ .. ?~~~ ...... ?~ ......................................................... ~!o.1 .................................................................................................................. . 



. L~~HUM; M!~HU~~N~H ~O~l ~HOSS ASSEMBLEH (Vl}-~l~ ~4-~~~-~~ l~:~U:Uo ~AU~ l~~ 

...... it1l".it . .z.:-29 .. CQI;1P.UJ.ER . J.ERI':I.IJW\I.. .. r: .I.Fll'1.IrJAAE .. YERS lQN .. 1~. c~;:; . Mil:.. .......................................................................................... '" ............................. . 

.............. J ................................................. .u ..................... f'.Qr,:: .. :-.. f.t'!Lt:9.r:'!I .. 9~ 1 ~.t~. !=.t:t~~.?.:;:~.~!, ........................................................................... . 
2 ; 

.............. ;3 .................................................. ; ...............•....... :lI:F:'P'C;:!f" .• P.~ J.t'!t.t'!l'i .. t.t!~ .. ~.t)'l-r:'I-.c;tl":~· .. ~~ .. :t.tof' .. S:.'Jr.!?9.r: .. ~9.!i ~.U.Qro .. I;ox. /T!9X~f!~ .............................. . 
4 the remaining characters on the line to the left one ~olumn 

............... ~ ................................................. i ........................ il-n.d .. tro.!?~.r:t.~ro.5!.!\. ,1H'!\CI': . .i.D .. thfl' .. l ii.!i:t .. S:.<'!J.l!I!I.Il . . <W •. tt!~ .. !.i.D~, ... ~\}r.~.Qr. ........................... . 
6 ; position does not change. 
7 ; ··············8···· .. ····················· .. ············ ......... ; ............................................................................................................................................. .. 

9 ; ENTRY none ·············io······································· .......... ; .............................................................................................................................................. . 

11 ; EXIT none ·············i2··· .. ··································· ......... ; ............................................................................................................................................. . 
13 ; USES all ·············i4······································· .......................................................................................................................................................... . 

............ . ~::! ................................................................................................................................................................................................ . 
16 ODF4 74 4F PDC: MOV A, #MAXCHAR ; Calc number of moves 
17 ODF6 C3 CLR C ............. is' oDF7'····· 95········· l'i············································ ·sUBS····· A;' ·XPOS································································· .............................. . 
19 ODF9 FA MOV INDX1, A 

.. ; ......... '20' ODFA····· ·7·4········ ·4F············································ i10V······· A;' ·#MAi(cHAR····················i· 'Get' 'add i-:e 5'5 . ';it" ;';n;l' O·j.··j i'ne······························ 

............. ?1 .. ~J?F.~ ...... ~~ ......... ~.~ ......... ~~ ................................. "!'?~ ....... ~~ .. ,(f:9~ ................................................................................................ . 
22 ·ODFF 12 0503 LCALL CLA 
23 OE02 EO MOVX A, @DPTR 

............. i4' OE03····· ·FS························································ ·MOV······· 'PTih';' A·········· .. ············· i" sa.v·l.!· 'up''';e'~' ·charaCter:· .. · .... ······························· 
25 OE04 74 20 MOV A, #., , ............ '26' OE06····· . Fe)' ....................................................... ·MoVie'·····@DPTR;··P!························j· 'c'fea'::'i ast' charact'er:· .. · ................................. . 

........... .. f:? .. q~~? ..... ::!~ ......... ~~ ......... !Of. ................................. I:'!'I.'-:- ...•.... r!f:'H~ .. ~~T~0!,!t,. .... , .................................................................................... . 
28 OEOA EO MOVX A, @DPTR 
29 OEOB 1"9 . MOV PTR2, A ; Save upper attribute ............ '30' CiEOC·· .. · ·E4·················· ........ : ............................... CL'R· .. ···· A·································· .: ..................................................................... . 
31 OEOD FO MOVX @DPTR, A ; Clear last attribute ............ '32' OEOE····· ·EA························································ i1.OV······· A;' ·iiliDXi···················,············································ .............................. . 
33 OEOF 60 20 ,JZ PDC2 ; Exit out if last column ·············34······································· ........................................................................................................................................................ . 

35 OEll E5 82 PDC1: MOV A, DPL ; Decrement DPTR without 
............ 36' ·oEi3····· ·24········ ·FF·······,·,,·····,",·,···,···,·············· ADD······· 'A';' #.:.·i···············,···,·······j· '05·1;"·9··;i·· '':'CLR' C.:.····· .. , .. ·,· .. ··········· .. ·· .. ············,· 

37 OE15 F5 82 MOV DPL, A ; Instr'uction to save 
........ , ... '38' tiEi.'?·· .. · ·E:5·'······ ·83············,,·············,·,·,···,········ t-1OV····,·· A';' ·JjpH·'········,·,····,·,·······j· 'Ev'er:y' ·til.'t· 'of" t'lme········,··· .. , ........................ ,.,. 

39 OE19 34 FF ADDC A, #-1 
.. , ......... '40" O'Ei.'I3'·'·· ·F·s'· .. ···· ·83··'········································· t-1OV······· jjPf./;' ·A·'··················,······ .. ··,···,············· .. ··,········ .. ·· ......................... , .... , .. 

41 ....... , .... '42' OE:f1Y··'· ·E:·6·········,··,·,·,··,················ .. ·····,··,······ .. · t-1oVi(·'··· A;' '@DPTR·'···························'···············'·'·'·'·"··'· .. · ............ , ..... , ...... ,., .... . 
43 OE1E FD MOV TEMP, A ; Save lower attribute 

, ........ ,., '44' OE·if':'·····, 43·· .. ·'·· ·8·;3·"·'·· .. io············ .. ·········,,···· .. , 'ORi.:'······ tipH;' ·#CHRORL'··'······,········,··········,···,······,·····,,···· .. ··· .. ······················,·····,· 
45 OE22 EO MOVX A, @DPTR ... , ..... ' .. '46' OE23····· ·Fe···········,·,·····,·········,,····· .. ··············· .. · HoV···',·· W6RK~" A·······,·····,····,,···· 'j' 'save' 'fower:' c·haraC:t·er:·· .. ··, .... " ........ , ... , ... , ....... . 
47 .... , ........ '48' OE24···· .. E8·· .. ···,·········,····,·,,···············,·············· HoV···'··· A;' ·PTRi'······,·······,,··,···········,············ .. ··,··,·······,······,· .. ········ .. ···············,· 
49 OE25 FO MOVX @DPTR, A ; Write character .. , ......... "50' OE26" - ... 53'· .. ···· ·8·;3·'··'··· ·EF·'····,,·············,·········· ANi.:······· DPH;' ·#AtRANL'·················· .. ··,·,··,·· .. ,·, .. ······ .. ,··" ........ ········,··,··,·, , .... , ....... . 
51 OE29 E9 MOV A, PTR2 

.. , ..... , ... '0:2' OE2A····· ·F'O·· .. , .. ··················,······,·,··········,··,··,···· ·r-io·vi(··'·· ·@OPTR;··A········'···'··"······· ;"~.j":;'·te· ·~:ttd.bu·t';;···"···'··""'····"·················'····" 
53 .... , ....... '54' OE2B·····' A8 ..... ',. '04······· .. ·········,····,···,················ HoV···'··· ptRi~" WORK A ........ , ........ , 'i"Exchansie' charact'er:·" .. ·· .... ············ .. ·· .. ···,······,·· 
55 OE2D A9 05 MOV PTR2, TEMPA ; Exchange attriboJte 

........... "56' OEiF···· .. O'A"· .. · .. ·EO .. ·····,···, .. ··· .. , .. ··· .. ······,·,··,··· .. [i.jilii'····· i:'IiIDXL' ·pod'·············,····· i' ·UNT'iL.' 'a i'i' 'do~e"'''''''''''''''''''''''''''''''''''''''''''''' 

........... , .. ~? , ~.~gl.~ ... , .. ?~ .... , ........... , ............. , . ,~!l.t;:?: ... , ... , ......... ~~! ... , . , ............................... , .. , , , ........... , ............ , . , ... , .... , .... , ...... , ... , .. , ..... , . , ....... . 



..... Z29ROMi' ·MitRtiBENtl·r 8(15i' 'CROSS' 'ASSEMBLER' '(Vi i·...:2·iEI·· 24:':FES:':S3' i'si';3Cii 0'6' PAGE:" i33·························· .. ·· .. ········ .. ············· ................................ . 

..... . ~~.~. k".~? .~!7!~P'I.,I!~R. !~Rr:t~.~~t.,.. n.~!'1.I1~.~~. Y~~~~!7!~J·.9~. ~~~ ........................................................................................................................... . 

1 , , APDC - ANSI perform del ete character 
··············~C .. ····································· ......... ; ............................................................................................................................................ . 

3 ; *APDC* deletes the specified number of characters from the .............. 4················································· .; ....................... fii-;e:················································································· .............................. . 
5 ; ············ .. ·6·················································i···················· .. ······················ ................................................................................................ . 
7 ; ENTRY none ........ '" "'lii'" ............................................. ';'" .......................................................................................................................................... . 

9 ; EXIT none ·············i'O·················································i··········································· ................................................................................................. . 

11 ; USES all ·············iz······································· ......................................................................................................................................................... . 

13 . 
............ 'i4' 010::32····· ·3i········ ·tii···················· ·AI"OC:················ ACALL···· GNp·······························j "GeT ·paramete·r·············· ................................. .. 

15 OE34 70 01 JNZ APDCO ; IF no parameter 01' 0 THEN ............ '10' tiE::I6····· . Cf4' ....................................................... ·tNt;······· A·················· .. ··············j .. ·· 'bump' t·o··i················ .. ··· .............................. . 

............. ~~. 01::::3'7······ P'tf······························· ·Al"nt:6':··············· No\)'······ 'iNDXZ;' A······················ T ·setijP··:I. ridex················ .. ··· ............................... . 
19 OE38 B1 F4 APDC1: ACALL PDe ; REPEAT perform delete char ............ '20' OE3A····· . tIS ........ ·Fe············································ jj.jNz······ i'1~tiX2';' APDC·i··················;· 'LINti:'L' 'co'ur,'t';';' i:i ............................................. . 

............ . ~.l .. ~~~~ ...... ~.~ ........................................................ ~~! ................................................................................................................. . 

................................................................................................. .; ............................................................................................................. . 



..... 'i29ROMI' . "MiCROBENCH' 'sos'i . cRoss' ASSEMBL'ER' . (vi') ':'zi s'" 24':'FES':'s3"'i 5; 30i'06' PAO'E' '13"4' ..... " ............................................................................... . 
•. • ... . i!:~~. Z 7~ •• C~VJ.t;:R . J.t;:Rl'1lJIIAL. F.;J:.Rl'I.WARE. • VEBS lOO •. .1 ~.Q3 . ;l:it1l: ..••........•.....•.•..•...•...•••.........•.•.•..•..........•.•..•...•••••.•...•.•...•.•...•••.•.•.••••.......•.•..•..•.... 

....... ...... ... ~ ................................................. i.l ...................... 4P.$S~R.7 .. 1.J1S .. fo~t .. t>A.vli. r:~j.:~ .••....•......••......••...••••••..•.••••..••.•.••.•.•.....•...............•.•... 
2 , 

............... ~ ................................................. i ....................... tl.J;lS.$I3R~ •. fo.d:. .. tlll:. J:!i1-u.~ . .I:-A.h:. Pof .. tl\~. JlMT .. tt.v;U t .. illt.Q .. tbJt. ao:u ............................... . 
4 

., ..•.......... :s ................................................. J ................................................................................................................................................ . 
I:. l ENTRY none • 

................ 7. .•••.....••••.••..••••...............•.•......•••. 1 ..............................•...............•...•...•..••.....•.................. , .........•................................................. 
8 ; EXIT none 

...............• '? ................................................ i. ...... '.' ......................................................................... , ........................ ' ................................ . 
10 ; USES all 

............. ~.~ .............................................................................................................................................................................................. . 
12 

............. ~.~ .. ~RJ? ...... ~!.. ....... ~~ ..................... ~J:!9~~R; .............. ~~I;'!-.I., ..... $~.1PY?P. ........................ . T .. ?fl't .9.~~.~'".t:l=h. iHl.c\. r:~j.:l,lr:I) ..•................................ 
14 

............. ~~. ~Pf ....... 1) ........ . ;If. ..........................•................. .I~~.~!-.I., .... . ~I;.1:~.Qt:<!"! ...•.........••.......... T •• ~.f('~.t:9.r:~. A.i.~.p.'-~I=h. ~9~r:-!?.!?? ................................ . 
16 OE41 C3 CLR C 

............ J?: .~~~? ..... ~1 ......... ~.Q ............................................ . $V.E!? ..•.. fh .. tt:.,: .......................... i . . $.l!~.t:r~I=.t:. F!f.f.~1':t ............................................... . 
18 OE44 40 18 JC SBRET ; Check for lower bounds 

............ J~. ~~~9 ...... ?4 ......... 9.~ ......... 99 ................................ J:;.)NI; ...... ih. .tH::N~:-.~~~ ).' ... ZP.$9 ........ f. .Ch~klF .. fp.r.- .. vp."'~.r.- .. to~WIl.Q~ ...••...............•............... 
20 OE49 50 13 ZDSO: JNC SBRET 

•.......•••.. =?~ ................................................................................................................................................................................................ . 
22 IFC NE,SBR-$ 

............. :?~ ........................................................................ . E;:~ROR .... .l.BQUJ: 1 Nt;: .. ~ l>.I;IR ~ . . l'1\'($1 . . f.QI,..L.O.1"i ...........................•.......... , ............................. . 
24 ENDC 

............. ?~ ............................................................................................................................................................................................... . 
26 

............. ?? ............ ; ................................................................................................................................................................................. . 
28 

•••••••••••• '~6"""""""""""""""""""""""'" i·'····················· .-??~ .. -: .. ~~.t: .. ~!1.'-!9 .. r.<I t.ft ........................................................................................... . 

............ . SI.l. ................................................. ! ....................... l!"?l:!~.l!" .. !!~.l.~.c;t.!!. A. k'-l-!9. X!1.t!'? .l\'.~ Y.tt!l .. t.tl~ •. Yf.\ l.l!~ .. 9.1; .w/;t.i.c;h. r:~~.~ .. tp ................................ . 
32 ; select. 
33 l ·············34······································· ........... ; ........................... , ................................................................................................................. . 

.... 00.00 00 oo~~ ........................... 00 ......... oo ..... oo ... ! 00 ..................... E;~.1~X ..... <.€l) .. :=:. W/;t.i!;:t!. P.~!J.<;I .. r:-!1.t:~ .. 5.Q, .•. ~.~~ .............................................. 00 ••••••••••••••••• 

36 l 
37 ;. EXIT none . ·········· .. ··38······································· .......... j ............................................................................................................................................. . 

39 ; USES A, DPTR ·············40······································· .......................................... -............................................................................................................ . 
41 . 

............ '42' OE4B······ 90········· C;E5·F················· ·s8R:·················· MOv······· DPTR';' #BRTAB·················· i' 'Poi iii:' 'to' baud' 'r-ate' t·ab·j;.:································· 
430E4E 93 Move A, @A+DPTR ; Get value from table ............ '44' OE4F······ ;;:0"······· 00··············· .. ···························· ·ji········ SBRET····························;· 'iF' 'zeic; 'THEN' exi:t······ .. ···································· 
45 OE51 F5 33 MOV BAUDRATE, A ; Save baud rate 

00 ......... "46' OE53°O·· ooFS'" 00 ... 'eio' 00 ....................... 00 ........ 00· ... 00 Hov oo . 00 00 THL' 'if ....... 00 .. 00.00.00 00 00 ... ;. ·thanse· baudoor.ate .. ·· .. ·· .. · .... ·· .. ·························· 
47 OE55 C2 9F CLR SMO ; Place UART into mode 1 ............. 48' OE57'····· 84········· 53········· 0·0··········· ..................... ·CJNE····· 'A; '#83;' ·saRo······················································································,···· 
49 OE5A 50 02 SBROI ~NC SBRET l IF baud <= 300 THEN ............ 5ci ·OE5C····· ·D2········ ·9F············································ sET's····· 'SM(I·······························oj···· '';i'a~'e' UART" i·nt'~· m~de' '3" .............................. . 
51 OE5E 22 SBRETI RET ................................................................................................................................................................................................................ 



•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 9 •••• ••••••••••••••• 

..... ·ii9Fl"OM·i· MlcRoBENc~C8i::i5i.·· cRoss· ASSEi .. iEii...'ER·· (·vi )-218 24-FEB-83 15: 30: 06 PAGE 135 

•..••. "!'"!!:"!'" •. ~:-:?~. ~QMF:'! .. J.T!,;~. :n::.~!'IJI:'I.~I,... n~!'!~A~!":. ~t;:R$.I.ON. ;L.,P.~ .. lt~.lt ............................................................................................................................ . 

.............. . 1 .................................................. ~? .................... ~~.1:~~.:-: . .l:!'I-~o:;I .. r:'atf! .. :t.il/:l.lf! ............................... ' ........................ , ............................ . 
2 ; 
3 ; *BRTA1:3* ~9nt;l,j,fI!o .. th .... :t .i.I'(I!?r:' .. val u.es .. f.QI' .. bau.d. r:a.te~ ............................. ' ................. . ··············4·······································....................................... .... . 

............... !? ............................................................................... ' ............................................................................... oo· ....................... oo ..... . 
6 OE5F BRTAB EQU $ 

oo .. oo ..... oooo ... ~oo tiE!)F····· ·i:ii········oo··oo······oooo···································· OS········· 1··································· i· ·75· ba;;,j···············oo·oo········· ............ , .............. oo .. · 

··· ...... oo ... r~· .g~~~ .... oo .. ~;oo ....................................................... g~ ........ ·~~8······························· .: .. i;~' ::~~ .................................................... , ... . 
· '" ......... g. ~~~; ...... ~Z··········· .......................... " .................. g: ......... ~~~ ................................ ! .. :gg. ~.:~.~ ................ " ............ ' ......................... . 
............. ~.: .. ~~!~ ...... ~~ ......................................................... g~ ......... ;:.~ ............................... ! .. !~gg. ~~~~ ....................................................... . 

15 OE66 00 DB 0 . .. . . .............. J .. ZQO.Q . .baud .. !no.t.a.vaiJ.ab.le.l. .............................. . · ............ i'6 ·01'::6"7' ..... Fa' ....................................................... ·DB ........ '248' .•. .. . . . . . . ; 2400 bau d 

............. ~? .<?~.~? ...... ~9 ......................................................... J;I~ ........ 9 ... oo ............................... ; .. ;3.60.0 .. baud .. Lno.t . ..av..ai.lab J e I .............................. . 
18 OE69 Fe DB 252 ; 4800 baud 

............. ~~. !=!~~'=' ...... 9.I? ....................................................... .Q~ ......... !=! ............•......•...•..•..•.... ! .. 7:200. b.aud .. ( no!:. ava.i 1.ab.le.L. ............................. .. 
20 OE6B FE DB 254 I 9600 baud 

· ............ ?1 ... ~~~!? ..... f.F: ......................................................... I?!'l .......... 4?~ .................. , ........ " .. J •. 1.9.ZQO .. bau.d ..................................................... . 

· ........ ~ ...................... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ............................. . 

.................................................................................................................................................................................................................. 

· ......................................... ~ ..................................................................................... ' ............................................................................... . 



..... ~~~ .l..-:'?9. . . CONf'.I.JTER .1ERl'I.llAAL-. .F.18MfeJA81':. y'I;:RSLON. ,..,O.~. :ltjl-.~ ............................................................................................................................ . 

............... :1. ................................................. 1.L .................... r:'~OF..;-: . .1,!',I:t:. J!l.tr.tfl.!? .~fI.. 9.1.!~.~!l.1;. f.~f.9 ....................................................................... . 
2 , 

.............. ;:j ................................................. 1 ....................... ~f.$Rf~. Pol !i,~~.l? .t!l.~ .. ~!l.~r.~~.1;f!.r: .. ~tnn~ .. ,=,~~nt~o;t . .t9 .. P.'( .. I;lf'.1~ .. ~nt.'! ................................ . 
4 ,the output FIFO. Final character has bit seven set • 

.............. ~ .............................................. ... i. ............................................................ ............................................................................... .. 
6 ; . 

.. ............ 7. ................................................. 1 ........................ I,':NTRY ..... ! p'1;'J:~'> .. ~ .. l".ti!>.r:.t .. 9.1'; •• !l tr: ~n~ ........................................................................ . 
8 , 

.............. :9. ................................................ 1 ....................... 1;')0:1: ...... I;I~I;I~ ..................................................................................................... .. 
10 . 

............ . 11 ................................................. i ...................... .',.I~I;:~L ..... ~.' .. !'!~ .. QF:Tfl ............................................................................................ . 
12 

............. !~. OE6I)····· E4································· PSOF:················· CLf;:······· .p, .................................. '," REPEAT······················ .. ·· .. ··· .. ······ .. ·· .. ··············· 

............. !~ ·g~t~····· .~.~ ......... E7·· .. ·· .. · oil·········· .. ··· .. ······· .. ···· .. ~y.G ..... '~2c~~;Q~6~""""""""'''' .: ..... i~\·n~~~~~rTHEN· ;,;xl.·t··· .. · .. · .... · .. · .. · .. ·· .... ····· 

............. !~. ~g: ...... gg ......... ~~ ............................................ ~~~~ ...... ~~ ................................ , .... .. ~~Xf! . . ~f.TR ................................................... . 

............ . 1.9.. R~7.Q ...... ):I1. ........ • {:jP, ..................... ........................ A<;;Al,.k .... 9.~fl.:? ............................ .1 ...... ~J.~E~ .. <;!l.e,r~~.t:f!r: .. '!~ .. f.I.f!=! ............................. .. 
20 OE78 DO 83 POP DPH ; restore DPTR 

............. ~t. .Qf;;7.A ..... J:lQ •...•.... ~~ .•.....•................•................... f.OP. ....... p'1;'1-. ..................................................................................................... . 
22 OE7C A3 INC DPTR ; bump pointer 

............. 23. QE7.D ...... SQ ........ Ef;; ............................................ p..JM~ ...... f'.$Of. ............................. .I ... LJ!'I.l:J.I., .. <!9,rlt! ..................................................... . 
24 

............. Z::i. RI;:7.I; ...... :5.4 .......... 7.f ..................... l'iOR; .................. (-\.~I,.. .•....•. ~.' •. ~7F.1;i ......................... .I .. !'!iSl.!l!< .. 9.f: f .. 7.1;1;0 .. I;o;i.t ............................................ . 
26 OE81 80 23 S~MP CPR2 ! Place last char on FIFO 

............................... ',." ................................................... ~ ................... '.' ........................................... ~ ~ ..... ~ .................................................. . 

............................ , ............ " ........................................................................................................................ · ............................................ . 



,., . "i29ROMi . ·MI·cRoBENci·j 'so5'i' cRoss' AssEMBLER' '(\i1') :"'21'8'" :;£4:"FEs':'s3" i5: 30:'06' PAGE' ·i3·j····,··················· .. ········· .. ················· " ............................... . 
•. ..... ~~.~ . ,7;':".~? . s:.q':1P't,J):~R . !~RI:I.I.~Al,. .. r:}.~!"!Io!~.~!O .. Y.I;~.~ ~ R~. J .'. 9~ .. iI;~~ ........................................................................................................................... . 

1 "CPR - cu~so~ position ~epo~t ···_········ .. ···2····································· ............ ; ....................................................................................................................... -........ -............ . 

.............. . 2! ................................................. !. ...................... ~~r:'R~ .. "'!J.t;!".'!r:.~ .. t;!'t.~ .. c;.,..r:~.~r .. ~.~~.i.t.i.9n. ~.r'! .. t;"'.~ .. t9.r:(fIM .. P.t .. ttlf! .1T!9.c!~ ............................... . 
4 ; currently set. 
5 ; .............. 'j, .......................................... ........ ; ............................................................................................................................................. . 

............... ? ................................................. ? ...................... ~!'!TRY ..... r!9.1)~ ........................................................................................... , .......... . 
8 ; 

................. '=? ................................... " ........... !. ...................... ~!q! ..... . 1)9.1)~ ............................................................................ ........................ . 
10 ; 

............. ~.L ................................................ ? ...................... Y~~~ ...... ~J.l ...................................................................................................... . 
12 

............. ~.::: ............................................................................................................................................................................................... . 
140E83 30 43 11 CPR: ~INB HAZ, CPR1 ; IF Hazeltine THEN 
15 OE86 E5 11 MOV A, XPOS ; get -xpos-............. i'6' 'OE8S' ..... B4" ....... 20' ........ 00 ................................ 'CJNE ..... 'A ~ .. ii32'; . 'CPRCI ....................................................................................... . 

............. t·~· ~~~g ...... §~ ......... ~Z···················· .~P'~q: ................ . ~~~ ....... ~~g~~6···························~"···~.F: ;"'~~'~~'i i ~/4 .. THI,ON ...................................... . 

............. ~.~. ~~~f ...... P.L ....... A9 ..................... ':;:p'~!=!I:\.: ................ ~~.~I,..L, .... ~F:'R? ............................. i ..... 9.41:p.v.1;. X'9-J.Vl!! .............................................. .. 
20 OE91 E5 12 MOV A, YPOS ; get -ypos-

............. ?1 .. ~E;:?,~ ...... ~.4 ......... 9.Q ............................................ AO~ ....... A, .. tt'7,l? .......................... i ..... Q~I:'!Il~.ui<!.fI .................................................... . 
22 OE95 80 OF S.JMP CPR2 ; output va 1 ue and ~etu~n 

............. ?-.2! ................................................................................................................................................................................................ , 
24 OE97 90 OEA9 CPR!: MOV DPTR, #CPRM ; ELSE 

· ............ ?-.::? .. Q!O.~~ ...... IH ......... RQ ............................................. t9!=:~!-.L,. ..... ~9.Qf .............................. ? ..... 1'.11 j:.~!l.1; ... 1;'.qC .. Y ... ; ......................................... . 
260E9C E5 12 MOV A, YPOS ; get line number 

· ............ ?-? .. Q~.~~ ...... ~~ ......... ~9 ............................................. 1;lP'Q ........ ~ 1 .. ~.~ .. ~ ......................... ? .... ~.':) ['IXf'.r: j: .. j:!~ JI$.G H ....................................... .. 
28 OEAO D1 A6 ACALL CPR2 ; output it 

............. g~ .. 9!O.~?-....... 1;9 ......... H ............................................. 1:1!=!V ........ 191 .. l<.F:'9.q .......................... ; ..... !3.~j: .. ~.qJ.II!1Vl. .rHJ.I1)!:o.~r ............... \ ...... ~ ................. . 
30 OEA4 24 20 ADD A, #' .' ; conve~t to ASCI I . 

.......... .•. ~.LQI;'A9 ...... Q:? ........ Q?;<:t9 .................. Cp.J:l.4;, ................ yMF:' ........ ~C.Qf .............................. ; ..... P.I,j1:.~I,J.t; .. ~ t .. ~.rlo;l .. r~1:!-Im ................................... . 
~ . 

............ . ~~ .. Qr::.t9?' ...... HI... ...... P.? ..................... ~.F:'f<.I1' ................. OJ!!., ....... I;:~G, .. CY.~t'.e9.H) ................ ; .. !;:;>l'=:. y. .......................................... :" ................ . 

· .................................................................................................... ~ ......................................................................... -.............. ;~ ................ . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (Vl)-218 24-FEB-83 15:30:06 PAGE 138 
...... i!""!t:lt. .2::-:4'i' .. CQ~P'l,.I:r:I;:R. :r:I;:RI'HI':lf\I,. .. F;~.F!I;1.Ioj~RI;.: .. Y!,;~lHQ~ .. t. .. Q~. ~:~~ ............................................................................................................................. . 

1 ., lOT - identify ter-minal ··············2······································· ........... ; .............................................................................................................................................. . 
3 ! *IDT* identifies the ter-minal as a DEC VT52 so that existin9 

··············4··················································;······················ i:iEC· !;ot'twa;..e· wi-.·tch· ·i·nterr.<isate·s· ·th·e· ·co·,;s·o ie· ·t=';,pe· ·w·{i Y· c;p<;:r-"·,i·t"e····························· 
5 ! as it would with a VT52. ···············6······································ ........... ; .............................................................................................................................................. . 

7 ; .............. fi ................................................. ; ....................... Elir'rR\i .... n·,; ne .................................................................................................... ' 
9 ! ............. io················································· i······················ ·Ei(it"····· ·,;o·,;e······································································ .............................. . 

11 ! ............. i '2 ................................................. j ..... , ................. USE:S; ..... a: i Y ........................................... ' .......................................................... . 

13 ·············14······································· ........................................................................................................................................................ . 
15 OEAB 90 OEBO !DTI MOV OPTR. # !DTM 

............ ·i6· OEAE····· ·c·i········· bi:i"··········································· AJi'jp······ PSOF······························j· ·oiifput·· s·t;.-·;: ritii· ·an·d· ·r.i,tu·r,,·· .............................. . 
17 ............ ·is· oEaiY····· nr······· ·iF········ ·ca········ ·ititi'j:················ ·DEi········ ESC;· -;."j.'.;. "(-'j(-'+80Hi"······ T ·E~t··i" ·K··························· .............................. . 

............. ~& ............................................................................................................................................................................................... . 
21 ·············22······································· ....................................................................................................................................................... . 
23 ., IDTT - identify ter-minal type ·············24······································· .......... ; ............................................................................................................................................ . 
25 ; *IOTT* identifies the ter-minal as a Z-29 so that futur-e 

............ ·26·················································j······················ ·so·ftwaie· ·car=.·· i rif;;;,,:,;,-·osl<i.Fe· ·the· ·consoi e· type· ·arid· ·s(,;e· ·uih·<i.F······· .............................. . 
27 ; ver-sion of the ter-minal is r-unnin9. ·············28······································· .......... ; ............................................................................................................................................ . 
29 ! ............ ·30········ .......................................... j ...................... ENTRy···· none······································································ .............................. . 
31 ; 

............ ·32···························,·····················j······················ Ese-rt······ none······································································ .............................. . 
33 ; 

............ ·3;q:·················································j······················ USI::S······ aT r······································································· .............................. . 
35 ............. ;30 ...............................................................•................................................................................................................................. 

37 OEB3 11 2A IDTT: ACALL SETOISP ; Set dispatch and r-etur-n 
·············3~······································· ....................................................................................................................................................... . 

39 OEB5 11 2F ACALL SETNORM ; Restor-e dispatch add~ess 
............ ·40· OEB?······84········ ·;30········ ·613································ c~JiIiE······ A;· ·~V(V;· ·lM··················j· ·fF'· ri6t"· '·0'· "t"HtN· ·re·turn····· .............................. . 

41 OEBA 90 OEBF MOV OPTR. #IOTTM 
............ ·42· OEI30······ t::i········· b·D············································ ~.jMp······ I'IStiF······························j· ·ou·fput·· s·fdr,9· ·<i.n·d· ·r:e·tu·ro·· .............................. . 

43 
............ ·4;q:· OEl:jr:-······ nr········ i;';I .•...... ·4:2········ ·ll:irrMi·············· ·l)£i······· ·I::SI;:;· ·>1"B"·;··( "·(V+8'6H~······; ·,·ESC·· i· .,,1" ·0························ .............................. . 

OEC2 80 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 01 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

................................................................................................................................................................................ ............................... . 
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· .... ~~~ . ~. -:~~. S~~f.'-:'!.~~ .. ):~~~.I. ~~I,-.. J; .I.~!,!~~~~ . Y.~~~ ~.q~ .. ~ ... c?~ .. *:!"~ ............................................................................................................................ . 
1 "ADA - ANSI device attr-ibutes ··············2·························· .. ········· .. · .......... ; ........................................................................................................................................... .. 
3 ; *ADA* identifies the ter-minal as a DEC VT100 so that existing 

···············4··········· .. · .. ················ ................... ; ....................... DEI;' s'of'twai-:e' wh'i' di' 'i'n'terr09atE;S' 'th'e' ·C(.'ris·o i'e' 't,;pe' '"iii'f' operate····························· 
5 ; as it would with a VT100. ··············6·············· .. ························ ......... j ............................................................................................................................................. . 
7 ; .............. ··s·········· .. · ..................................... j ...................... 101iIi'RV···· noiie .. ············ .. ····················· .. · .. · .. ··· .. ······· .. ················ .. ····· .. ·· .. ···· ...... ··· 
9 ; '" ......... ·io· .. ··· .. ······ .. · .. ·· .. · .. ·········· .. · .. ········ i' ................... · .. Ext'!'····· ·no·ne············· ........................................................................................ .. 

11 ; · ........... '1:2' ................................................ ';' ...................... liSE'S' ..... a.'f i' .................................................................................................... .. 
13 .... · .. ······1·4· .. ········ .. ····· .... · .. ··· .. · .. · .. ···· .. ········ .............................................................................................................................................. . 

15 OEC3 31 01 . ADAI ACALL GNP ; Get par-ameter-
" .. ,'., ... ,. H, ·01::(:5'····, 7ti ...... '· oe:·" .. ··,· .. ··· .. ······,·· .. ·,,··,·,··,,··· .. · .:,il\iZ·····,· ·L:AR'···'······,············,······ ';" 'fF"no' parameter' o'r' '0' ·lliEliI' .. ·· .. ······ .. · .. ···· .. ,··,·· .. 

17 OEC7 90 OECC MOV OPTR, #AOAM 
.. , ......... 'Hl' OE/jA· .. · .. tY' .... · .. 60 .. ' .. ·' .. ···· .. ······,··,··· .. ···,·········· ·AJMp····· ·PSOF·········,· .... ·············· ';' .... output' 'st'rrn~i ·.3:oi{· i-eFui-n···· .. ·· .. ··· .. ,······ .. ······ 

19 , ....... , .... 2'0' 'Oe:"(:t' .... , 'i B ' . , , . , . , '58 ' .. , .... '3F" ... , ... ADAM':' . , ........ , ..... DB' ........ E'-st·; . " t? f;' 2'" ; .. i'" i:"'+soi-i i ' .......... , ... , , . , , . , .. , .... , ... , , ............. , ............. , , ...... , .. 
OECF 31 38 32 ................. oiOti:2' ..... E3'" .. , .. , .... , .. , .............. , ........................... , ....... , ............................................... , .................... , ................. , ...... , ............. . 
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• •••• "!f.*:"!f •• l:-::<?9. . C:;OMP,UTI:R J.ERI1 I.NAL. F. IRMWAAE. . YE~.s 10111 .. 1 •. 03 . 1I:i-1I: ............................................................................................................................. . 

· ............. ~ ........ '.' ........................................ n ...................... lJ~f.l .. :-.. ,Z:OS .. ITI.QQ!fl .. te.b. ;f.o.m;;::t.:i P.I):; .....•..•..•.•...•.........•.•..•••••..•....•.•.••....•..••......•••••...•.••.. 
2 ; 

..... , ........ ~ ......................... : ........................ L ...................... itZ.TA.Elit .. Q.Qes . .t:toe . .t:e.b. .f.un;;::t.i 1'.1) • .r:e."Ju.E!s.te.d •............................................................ '.' 
4 

.............. !!i .................................................. ~ ................. , ....................................................................................................... , .................... . 
6 ; ENTRY none 

.............. 7 ............. · .................................... ! .............. , ................................................................................................................................ . 
8 ; EXIT none 

.............. 9 ................................................. 1. .............................................................................................................................................. , 
. 10 ; USES all 

........... . ,1,t. ............... ................................................................................................................................................................................ . 
12 

............ .1~ .. 0ED.3 ...... 1.1 ......... 2A ..................... HI:\~; ................ ~CAW. .•.. S~.T.Dl$P. ......................... L . ".<'iI t .. Q.:i.sp.e..t;;:h. atJAr:-~.l>:; .. anll .. !'.et.lJ!',n ...................... . 
14 

...•..•..•.• ,1,:;i .. OF:;O:;! ..... .11 ......... ~F. ............................................. ~c.~W. ..... SE.nlQ~M ......................... 1 .. Rel".tp.r:e .. d.i.sp.e..t;;:h . atJAr:-~.l>:; ................................. . 
16 OED7 75 FO 03 MOV B. #ZTABTL 

............. 1. 7 .. OEOA ..... . "iQ ......... QED.F. ......................................... J':ID.V ....... :OP.TR •... ttZ.T.E\,aT ........................... , ............................................................. . 
18 OEDD 01 36 AJMP STJMP ; Jump to any routine 

............ .19 .......................................................................................................................................................... , .................................... . 
20 

.•.••.•••••.• 4?,1, ............................................................................................................................................ , .••••.••.• '" ..................................... . 
22 

· ........... 2~ .................................................. !.!., .................... ZIAST .. '7 •• ZDS. roo.de .. tab .. tab.1.e ......................... '.' ..................................................... . 
24 ; 

............ 2:;5 ................................................. ; ....................... itZ.TA.ElT.it .. contains .. va 1 itJ .. p.ar.ame.te.r:s .. f.Qr ... the . . setl.c.1.ear:-.. tab ..................................... . 
26 functions in ZDS mode • 

............ 27. ............................................................................................................................................................................................... . 
28 

· .......... , :49 .............. O!;OF. .............................. ~ J:I:\!'!T ................ E~.W ....... !I! ......................................................................................................... . 
30 

........... ;TU .. OJ;J;lF. ...... :;rQ ........................................................ .oa ......... ::0:: ............................... L .1;:.8C ..•.. 0 .......................................................... . 
32 OEEO 0627 DW HTC ; Hor i zontal tab clear 

............ :::!~ ................................................................................................................................................................................................ . 
34 OEE2 33 DB /3/ ; ESC • 3 

., .... , ..... ~:;; .. Qt=:E;:~ ...... Q;5.9.~ .................................................. , ... QW ......... kI,..RTASS ......................... i. .C.1.e!3.l.' .. e..1.1. .1:;1.1;1:; ................................................ . 
36 

............. ~? . 9.!;1;::.::? ..••. . ?§:i . ....................................................... );I!3. ......... ~? ~ ............................... ? .. I;::.~f: .. , .. ? ......................................................... . 
38 OEE6 0621 DW HTS ; Horizontal tab set 

............ 8~ ............................................................................................................................................................................................... . 
40 0003 ZTABTL EQU ($-ZTABT) 13 ; Table length 

.................................................................................................................................................................................................................. 

· ....... '.' ....................................................................................................................................................................................... ~ .............. . 



· .... 'Z29ROMI' . '1'1 i'CROSENCH' . 8os'i . cRoss' ASSEMBLER' i'li i'i .::;2 is' .. 24':"FEB':"S3' . i 5' i 30 i '06' . P'AO'E . 'i 4'i ....................................................... '" ............................. . 

· ..... ~.~~ .. ?-.-:?~. ~9!,!f;'!-!T~~ .. T~~!'! ~ \'I.~\-.. f.~ ~.I')~~~~. ~~R?I. 9"'. ~. ~ ~S1 .. ~!':~ ............................................................................................................................ . 
1 •• SCP - save cursor position ····· .. ·· .. · .. 2· .. ················ .. · .. · .. ········· .. ··· .. ·· .. ··j ........................................................................................................................................... .. 

3 I *SCP* saves current cursor position. ····· .. ········4· .. ··················· .. · .. ···· .. ··· .. ······ .. ···i·· .. ······ .. ······· .... ······ .. ·· .. · .. ······· .. ·········· ..................................................................................... . 
5 ; .............. ·6·· .. ············ ...... ············· .. ············ .; ...................... ·EN'r:RY····· n·one··········· .... ··············· .... · .. · .. ··· .. · .... ··· .. · .. · .. · ...................................... . 
7 ; 

.............. ~ ................................................. j ...................... ·eXit······ ·,;o·,;e············· .. ········· .. ············· .. ·· .. · .... ··· .. ·· .. · .... ·· .. ·· ............................. .. 
9 ; 

............. ·1(i .. ··············· .. ······ .. ·· .. · .. ·············· .; ...................... ·USE·S····· ·n·one··············· .. ·· .. · .. · .. · ...... · .. · .. · .. ···· .. ·· .. · .. · .. · .. · .. · ................................. .. 
11 ··············12·· .. ························· .. ···· .. ···· ........................................................ , .............................................................................................. . 
13 OEE8 85 11 35 SCP: MOV XXPOS. XPOS I Save val yes ............ "14"6~Eif"" .. 85"······· ·12········· 31;···· .. ····· .. ·············· .. ·· ·MOV·· .. ··· 'xVpjjs~' ·Y'POS·· ........................................................................................ .. 
15 OEEE 22 RET .. ········ .. ·'1'6 .. ························ .. ·· .. ············ ...................................................................................................................................................... . 

17 ········ .. · .. ·i8 .. ·················· .. ···················· ..................................................................................................................................................... . 

19 ............. 20········ .. ·· .. ··· .. · .. ··· .. ······· .. ········· .. ·· ;.; .................... 'ASCP':': . ANSI . ·sa.·ve·· c'u r:s 0'': . 'po's i't= l. on .... · .. · .. · .... · .. ········· .. · ........ · .. ······················· .. ·· .. ·· 
21 ; 

............. 22 .... ············· .. ···· .. ··············· .. ······· .; ....................... *ASCP*' saves' c:,u;..·r-e·iot'· p'os'i Fie;';' an'd' a ttri·tii.ites:" .................................................. . 
23 ; ·············24· .. ········ .. ···· .. ······················· ........ ; .............................................................................................................................................. . 
25 ; ENTRY none ····· .. ······26 .... ······································ ....... '; ............................................................................................................................................... . 

......... .... ~~ .................................................. ; ....................... !=,.~JX ...... n,.~':'~ ................................................................................................... .. 

29 ; USES all · .. · .. · .. · .. ·30 .. ······· .. ····· .. ·········· .. ················· ............................................................................................................................................... . 
31 ............. 32' ·OEEi='····· ·3i .. ······· oi'········ .. ·········· ASCPi···· .. ······ .. "'AcAlC'" ·oNp····················· .. ········ ';" Get' par:amet·ej-." iT ·an·.,:.· .. ·· ................................ . 
33 OEFl 40 F5 ~C SCP ; IF no parameter THEN ok · ............ 34' '6EF3 ..... '22' ........................................................ 'RET' ................................................................................................................. . 



· .... i!"~.i!" .. 4 :-:4'1' .. t;:9.J:1f.l,IJ:I;:R .. T~8m Nf.ll-. . f.IRl'JWA~J;. y'I;:RS.I.ON . .1.. Q:;C •• il"M ............................................................•.............•.......••........................................... 

... ... .... .... .1 .................................................. i.; ... '" ................ l,IRGf' .. :-.. \J.r!~.<I,Y.Et .. c;vr.!?!=!J;" .. F:'?!?i.t ~.qfl ............................................................................ . 
2 ; 

.............. ~ ................................................ J ....................... i!"',.I.fit;::P.~. Xli(t.UXn!? .t?. !".q:;.~ t".~ P.r! .. ~~X?~ .l'ILt:t •.. th~ .. \Jg;.~ . . qf.. ~~a;:::.~~ ........................................ . 
4 ; 

............. ~ ........................................ .......... ; ............................................................................................................................................... . 
6 ENTRY none 
7 ; ............. 'S················ ................................. i······················ ·EX"if····· ·no·ne······································································································ 
9 ; ............ i'o'" .............................................. ; ..... , ................. USE's'" ... a'f i' .. , . " ..................... , .......................................................................... . 

11 ........... 'i'i'··· .................................................................................................................. ......... ..................................... , ............................... . 

130EF4 85 35 11 USCP: MOV XPOS, XXPOS ; Re.stc.r-e values ............ i"4' 'OE'F]" ..... ·ES···· .... ·36······· ..................... " .. , .......... , i10V ....... A; x"YPOS'" .............................................................................................. . 

15 OEF9 B4 18 03 C~INE A, #MAXLINE, USCPl ; IF on 25th 1 ine THEN 
............ ·ii.:,· ·OEFC····· ·3i)········ ·15·········62································ :..iNS······ "LZ5EN;' "lisi:;pz··················i····"iF"· ;"'01:" ·~;n.a·ti i ed' 'tHEN' ;,;xi"i······························· 

17 OEFF F5 12 USCP1: MOV YPOS, A ; ELSEget position 
........... TS' oF-of···· '2i ........ ·1'"4···················· USCP2i··············· Ajj-jP····· ·Xi3CtNAti·························i···· ·tiiJ·ii"d· ad'di'ess' arid' r;et"ur·,;······························· 

19 ············20················ ............................................................................................................................................................................... . 

21 ........... ·2·:2················· .............................................................................................................................................................................. . 

23 "AUSCP - ANSI un save cur-sor po~ition ············24················· ................................ ; .............................................................................................................................................. . 

25 ; *AUSCP* r-etur-ns to position saved with the use of *SPCP* • ........... '2'6················ : ................................ ;, ................... _ ... : ....................................................... '., ........................................ ~ ................... . 

27 ; ........... ·2S················ ................................. ; ....................... EN t"RY' ... ·n·one······································································································ 
29 ; ........... ·3ti················ ................................. ; ....................... EXi"t······ n·one············································································ .......................... . 
31 ; 

........... ·3·2················ ................................. ; ...................... USES······ id i········································································································ 
33 ············3·4················ ........... , ................................................................................................................................................................... . 

35 OF03 31 Dl AUSCP: ACALL GNP ; Get par-ameter- if any 
............ ~~: ·01='05····· ·4b········ '''''0'' ........................................... Jc········· Ustf!o······························j· 'rl=" no' ·par-am<;,t:i.',r:;,: ·tH"'N" ·ok·································· 

37 OF07 22 RET 

................................................................................................................................................................................................................. 



..... 'z29RoMi' 'r-iI'cRosENcH' '8i::i~"i' cRoss' AssEMBLER' i\ii'j ':"'jia" '24':"FES':"S3" is: 30:'06' pilc;"E:' "i4·::3"····················································· ................................. . 
•. . .• :~"!t.~ .. ~ :-.4? . ~.q~f.l,Ilfi:R . :r:fi:RI':I.I.~AI,. . .F: m['1.11~.~~ .. Y.E;~.~ ~ ql)l .. k·. 9~ . ~~~ ........................................................................................................................... . 

1 "ZATR - ZDS select att~ibutes ··· .. ············2····································· ............ ; ..................................................................................................................... - ....................... . 

3 ; *ZATR* selects which att~ibutes a~e to be tu~ned on o~ off .............. ··f··· .. ············ .. ······ .. ·····················;········· .. ···· .. ·· .. · ·U,!;'i rig' 'H{e "cc;rif'!g'ura 1:'1 o'r)' 'of' 'Hie"j c.we·r· 's"li i'ts" o'f "th'';:' ·ch·arac·te·r-·:· .. ···· .... ··· .. ···· .. · .. · .. 
. 5 ; .. ·············6·············· .. ························ ......... ; ............................................................................................................................................ .. 

7 ; ENTRY none · .. · .. · .. ··· .. ··8· .. ····· .. ···· .. ······················ .. ····· .... ; ............................................................................................................................................ .. 
9 ; EXIT none .. ··· .. ·······1·0 ...... ······· .. ··· .... ················· .. ····· ... ; ............................................................................................................................................ . 

11 ; USES all ······ .. ·····1·2· .... ·· .. ···· .. ··· .. ························ ................................................................................................................................................. .. 
13 

............. 1'4' ·OF08······i i ...... ··· 'jA············· .. · .. ··· iili'R:············· .. · 'ACALL"" ·SETtiii,,-p···· .. ··· .. ·········· .. · ";" Set" cii s'pa'tc'h' 'arld .. r.e:ttir:,:' .. · .. ·········· .. ········ .. ···· .. ·· 
15 ............ 'i'6' ·ciF·ciA·······i i' ........ 2F······· .. ·········· .. ··· .. ··············· .. · 'ACALL"" ·SE·TiIJ·oi=iM········ .. ········ .. ·····;· . Res:tc;':e' . d'E'pa'te',,' act"dres's' .............................. . 
17 OFOC C3 CLR C ............. i·s .. ciF·cit, .... · 94·· .. ····· 30························ .. ··············· .. · ·SUBs····· 'Pt;" i,;.;(I;···· .. · .. ·············· .... · .. ·· .. · .. ······· .. · .. · .. · .. · .. ·· .... ................................ . 
19 OF OF 40 14 .JC ZAR ; IF below ~ange THEN exit ............. 20 . OF.'i i' ..... 84' ........ 20' ........ CIQ ................................ 'cJNE' ..... A; .. #32'; . i A i"RO ...................................................................................... . 

............ Xl .. ~F;.1.,!-...... ~Q ......... 9F. .................... . ~ATRQ~ ............... :-!I)I~ ........ ~I:'R .. , ............................ ? .!f. :3:~P.Y!'i(. r:~r!~~ .. :r:f:I~~ .. (m~ ~ ................................. . 
22 OF16 13 RRC A ; Get ~eve~se video 

............. ?~ .. Qf.~ 7 ...... ~:? ........ R~ ............................................. 1'1!=!Y ........ ~Y.Yf!l.' .. . r::; . ........................................... , ................................................... . 
24 OF19 13 RRC A ; Get tol inkir.9 
25 OF1A 92 CIA MOV BLINKA, C ............. 26 .. 0i=·ic······ ·i3· .... ······ .. ·· .. · .... ········ .... · .. ················· .. ·RRC .. · .. ·· .p, ................................. ";" Get" j.;a i'f "ir;tE;r.~·i F.; ........ ·· .............................. . 
27 OFID 92 OB MOV HALF lA, C ............. 28 .. 0F·iF····· .. i3· .. ······ .. ·· .. · .... ··············· .. ······· .. ·· .. ··· .. · ·RRc······· 'if .. ····· .. ······ .. ··· .. ········· .. ';" Get' 'li':'dei-:j i·ri;,. .. · .. · .. ···· .................................... . 
29 OF20 92 09 MOV UNDLNA, C ............. 30··()F22····· 'i3 ....................................................... ·RRC······· ·A········ .......................... ';" Get' iii tern:ite·c·har· ··s;,.·t··· .. ···· .......................... . 

............• ;U .. Qf.:?:;:t ...... .'i?:? ..•..•.• Re ............................................. ~!=!Y ........ 1)!-·;n:::.I:f~g~., ... r::; ........................................................................................ .. 
32 OF25 22 ZAR: RET 

............. ~~ ............................................................................. , ................................................................................................................. . 
34 

............. g~ ............................................................................................................................................................................................... . 
36 

............. :;:tZ ................................................. 1.; ...................... ~~.T~ .. :-.. ?:>5~.t; .. ~ 1.1 .. !'3: t.t:r:-.i.l?).!t~.!? ............................................................................... . 
38 ; 

............. ;3,<:> ................................................. ; .•......•..•..••...•.•. ~.l\I:'lJ:r~~. :t.lJr.~'?. 9.tf. .?1 J .. ?t; t.r: HlV.t:?!! .. !!9 .. t.i1?:t .. n9nL'i!-r.L'i!-Et;~.'(?· ................................... . 
40 

............. !U ............................................... .. i. .............................................................. .............................................................................. . 
42 ; ENTRY none 

............. ~.~ ........................................ ......... i. ............................... ............................................................................................................. . 
44 ; EXIT none 

............. ~.:;; ................................................. ! ............................................................................................................................................. . 
46 ; USES none 

............. f!7 ............................................................................................................................................................................................... . 
48 
490F26 53 21 FO XATR: ANL ATTRIBUTES, #OFOH ; Mask off all att~iblJtes ............ '50' OF29······ 2;~"""""""""""""""""""""""""""" RE·i'······,············································································ .............................. . 
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............. . ~ ................................................... ;.1 ..................... l".I:f(\.l.f .. :-.. '.f!t!itr:-.. trp. J f. . .i.I):t:'i'n~.i.ty .. !fJ.~s:t.f; ...........•.....................•..••••......................•....... 
2 ; 

•............. ~ ......•......................................... .1 ....................... !l:I;:H~kf;!t .. r.l.il.<;'.!!. :l;tr.C: .. 1;,r:IJl.i.(I;I, 1 .. tntp .. t>."I-J:t: .• ~ p.1;f'.r):>.~ tx .}1)9.cI' .•....•...•................................. 
4 ; 

............... :;; ................................................. 1. ...................... , ..................................................................................................................... . 
6 ; ENTRY none 

.............. 7 .................................................. ! .............................................................................................................................................. . 
8 ; EXIT none 
9 ; ............. io·········· .. ··· .... ···· .. · .. ····· .. ········ .... ·· i···'·· .. · .. · .. ·· .... ·· ·Ui,;ES .. · .. · ·no·ne······ .. · .. ··· .. ···· .. · .... · .. ········ .. ·· .. · ......................................................... . 

11 ···· .. ·······i2·· .. · .. ····· .. · .. ········ .. ······ .. ···· .. ···· .. · ............................................................................................................................................... . 
13 OF2A 02 OB EHALF: SETB HALFIA ; Set half intensity attribute ....... , .... , iii' 0F-2C ....... 22'" .................... " ................................ RET' ......................... , ....................................................................................... . 

............. !~ ................................................... ' ................................................................................. " ......................................................... . 
16 
17 .. ·· .. · .. · .. ·is· .. ·· .. ·· .. · .. ····· .. ············ .. ··········· .. ·· ............................................................................................................................................ . 

............. ~? ................................................. '.1 •.................... F;l,I!,!!;\!-,. ~.:~.I)!:.~!, .. \l.I)!l.~r.1. ~,I)Ii' .. IJ'I.C!~~ ............................................................................. . 
20 ; 
21 ; . *EUNOL* places the terminal into underline mode. ······ .... ···22······················· .. · .. · .. ········,,· .. ·· .... j ............................................................................................................................................. . 
23 ; ............ ·:2'4············ .. ·· .... · .. · .. ······· .. · .. ··········· i .. · .. ················· ·Ei,ifFiy·· .. ·no·ne············ .... ···· .. ······· .. ·· .. ········ .. ·· .. ···· .. ··· .. ··· .. ··· .. ································ 
25 ; ............ ·26· .. ·· .. · .. ····· .. ·· .. ···· .. ·· .. · .. ············ ... j ...................... EX'it'··· .. none············ .... ····· .. ······ .. ·· .. ····· .. · .. · .. ·· .. · .. ···· ...... · .................................. . 
27 ; ............. 28' ................................................ i ..................... "US'ES" .... 'rio ne' .................................................................... '" ............................. . 
29 ·· .. ···· .. ···30········································· ...................................................................................................................................................... . 
31 OF2D 02 09 EUNDL: SETB UNDLNA ; Set underline attribute ............ '32' OF-iF' ..... 22" ...................................................... RET" ............................................................................................................... . 

33 , .. ······ .. ····34· .. · .... · .. ····· .. ·· .. ···· .. ······ .. ············ ................................................................................................................................................ . 

35 ·· .. ·· .. ····36 .. · .. ····· .. ································· ................................................................................................................................................... . 

37 "EBLNK - enter bl ink mode ······ .. ····'38· .. ·· .. ······· .. ···························· ........ ;' ............................................................................................................................................ . 
39 ; *EBLNK* places the terminal into blink mode ·· .. ···· .. · .. 40 .. ··· .. ·· .. · .. · .. · .. ············ .. ····· .. ·· .. ·····;' ............................................................................................................................................. . 
41 ; ............ ·42 .. ··· .. ···· .. ···· .... ······· .. ···················j· .. ··· .. ········· .. ··· ENTRy···· ilon·e······ .. · .. ··· .. · .. ·· .. ······· .. ········ .. ·· .. · .. ·· .. ·· .. · .... ·· .................................... . 
43; 

............ ·44· .... ········· .. · .. ······· .. ····,,· .. ····· .. ·····; .. ··· .. ····· .. ········ Exit······ none········································ .. ············ .. ···· .. · .......... ·························· .. · 
45 ; ............ ·46' .. ······ .. ····· .... ··· .. · .. ······· .. ··· .. · .. ·····j· .... ············ .. ··· UsEs .. ···· n·on·e·········· .. ·················· .. ····· .. ··· .. ··· .... · .. · .. · .. · .. · .................................... . 
47 ·· .. · ........ ·48 ...... ······ .. ··· .. ···· .. ······· .. ····· .. ·········· ........................................................................................................................................... . 

490F30 02 OA EBLNK: SETB BLINKA ; Set blink attribute ............ ":5/j" 01"32 ...... 22 ........................................................ RET' ....... ' .......................................................................... '" ............................. . 



..... :Z29ROril;' . i-ii CRC)BENCi-i"80S"C cRoss' AssEMBLER" i\ii·)·:·:ii·s·· '24':'FEs':'s:;3"' 15= 30:'01:; 'F;AciE' ·i4·5························································································ 

..... !l:l!"~ .. ~.-:?-? .. ~\l."'t;>.l!T.E;~ .. "J:~.fl~.~ ~AI,. .. r:'.I.I~!'!I:'~I3~ . y:~~~ rqN . ~." 9.~ . :~~.~ ............................................................................................................................ . 

.............. . 1 ................•................................. ?~ ..................... ~RY!'!.:-:. ~,=,.t:~r:. :.~:--:~:.~~ .. Y.~ ~.f;? .m.~~~ .....................................................................•... 
2 ~ 

3 ; *ERVM* places the te~minal into ~eve~se video mode. ··············4······································· .......... ; .............................................................................................................................................. . 
5 ; 

.............. (; ................................................. i··· .. ················· ·ENTRY···· ·oo·oe································ .. ································ .. ·································· 
7 ; .............. 8· .. ··········· .. ············ .. ··· .. · .. ·· .. ·······;··· .. ················· ·E·xii'····· ·non;;;·············· .. ················ .. ··································· .. · .. · .. ········· .... ·········· .. 
9 ; ............ ·io························· .. ········ .. ···········;······················ ·(JSES .. ··· ·no,,;;;··································································· .. ············· .. ········· .. ······· 

11 ·············i2················ .............................................................................................................................................................................. .. 
13 OF33 D2 08 ERVM: SETB RVVA ; Set ~eve~se video att~ibute ............. i'4' OF3S······ 22·· .. ················ .. ··············· .. ··············· .. ·REt'········· .. ····················· .. ··························· .. ·················· .. ····· .. ···· .. ····· .. ···· .. ··· .. 
15 ........ , ····i6·· ........................................... '" ............................................................................................................................................... . 

17 ·············18·············· .. · .. ············· .. ······· ...................................................................................................................................................... . 
19 "XRVM - exit ~eve~se video mode .. ···········20··············· .................................. ; ............................................................................................................................................ .. 
21 1 *XRVM* ~emoves the te~minal f~om ~eve~se video mode. ·············22··············· .. ······················· .......... ;' ............................................................................................................................................ . 

............. ?~ .................................................. ; ............................................................................................................................................. . 
24 ; ENTRY none 
25 ; 

...•.•.•.... ·26··············· ................................. j ...................... ·E;:·xli'····· 'n;;n~"""""""""""""""""""""""'"'''''''''''''''''''''''''''''''''''''''''''''''''''' 

27 ; ............ ·ii:i··············· ................................. i······················ ·USES····· 'no'n~""""""'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

29 ············'30·············· .. ························· ...................................................................................................................................................... . 

........... . ::;:). .. ~!F;;:~~ ...... ~~.~ ......... !=!? .................... 1<.~Y."': ................. .;::,1 .. 8 ....... HYYA .............................. 1 .. !=<11'.~r:. r:<'?x~r.!i!'! .. Y.~ !l.~9 .. '!l.1;'!:r:~p' .... 1;~ ......................... . 
32 OF38 22 RET 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 146 
· ...•. ~~;1'; .• 2; -:-~? .I:;:Rt:1F.I.,IJ:F,:fl .. J:F,:fl."'J.~~.l,.. F. H1t'1.w~RJ;: .. Vf;J:l~ m~ .. t •. Q;3. . ~.-l!-~ ............................................................................. " .................... " ........................ . 

.............. L ................................................ J. ~ •.•••••.•••••.••.•••• t::.Gt'I .. -:-.. <?nt!1t'=' •. !'J'f.i!-r:l);i . .;;:~ .. (TJ.qP.f! .............................................•...•................................ 
2 ; 

.............. ~ .................................................. ; ....................... ~.F,:9mt .. !".I ..... C;<?S: .. t:<?r:IJl.i.~J;I, l:.i ntp .. l".r:ji.l,:'tl.~ !=.!'i. fF!9.<1f' .•.•.•.•••••.•••••••••••.••.••.••••••••.•••..•••••••.••..•.••.• 
4 , 

· ............. ::! ....... " ................................... " ..... ~ .................... '.' ........................................................................................ , .............................. . 
6 ENTRY none 
7 ; ............. ·f:i······· .......................................... ; ....................... E'X i''='" .... ~:;~e" .............................. '" ................................................................. . 

.............. ? ................................................ ~ ............................................................. .......................................... -.- ..... -......................... ~., .. 
10 ; USES none 
11 ·············ii······································· .......................................................... , ............................................................................................ .. 

13 OF39 D2 OD EGM: SETB GRPH ; Set 9~aphics mode ............ 'i4" i:iF3·S··· .. · :2'2 .. ······ .. ······· .. ··································· .. RET········ .. ········ .. ····· .. · .................................................................. " .................... . 
15 ·············i6 .. ··············· .. ······················ ................................................... , ................................................................................................... . 

17 . ·············is··················· .... ··· .. ·············· .................................................................................................................................................... . 

19 "XGM - exit 9~aphic mode ·············20······································· ........... ; ............................................................................................................................................... . 

21 ; *XGM* exits the te~minal out of 9~aphic cha~acte~ mode. · .. ··········22 .. ······································· ........ j ........ , .................................................................................................................................... . 
23 ; ............ ·24············,,···················· .... ···········;······· .. ····· .... ····· ENTRy···· n~n.;································· .. ······· .. · .... ···· .. ···· .. ··· ...... ·············· .. ··········· .. ··· 
25 ; ............. 26··································· .. ·············j······················ Exit······ ilon·.;;············ .. ······ ................................................................................. . 
27 ; ............ ·28··········· .. ···· .. ······ .. ·· .. ··················;· .. ······· .. ····· .. ··· USES······ non·.;······················ .. · .. · .... ········ .. ·· .. · .. ······ .... · .. · ........ ··· .. · .. ····· .. · .. · .. ···· .. ···· 
29 ········ .. · .. 30· .. ······· .. ·····•··· .. ·········· .... ········· .................................................................................................................................................. . 

31 OF3C C2 OD XGM: CLR GRPH ; Clea~ 9~aphic mode · ........... '32' . 01=31:0 ...... 2:2 ........................................................ ~ET ................................................................................... .' .............................. . 

............................................................................................................ ···1···························.······· ... · ........................................................... . 

................................................................................................................................................................................................................ 



.... "i 29RoM';' . M i cRosENcH . '8(i5 i' . c'Rciss' . AssEMBLER' . i ij i ">"':'2 is' . '24':'i=:EB":'S3 . '1 i:i:' 30: 0;': . PAGE' 1"4 i ...................................................................................... .. 
•• .. '> !':i!'!': .1-.--:f..~ .. 99.1'1f'.l.l:r~~ .. T.I;~.I"! ~N~h. F. mI:1H~RI;: .. Y~~~~P.JI!. J : .q~ .. '!".~'!" ............................................................................ , .......................... , .............. , ..... . 

1 "GODES - GO designato~ ........... ····2·················································j······················ GioEs':':' Gi' 'des i·gnaFoi-······························ .. ························· .. ······························ 
3 ; .............. '4 ................................................. ; ...................... *GODES*' and' *(3"1"DES*' as!.'1 9'';' a "9;..ap·hi'c· character' set" t'o' ·be .. · .... ·········· .. ··· .. ······ .. · .. .. 
5 ; associated wi th i tse 1 f. I f the cha~acte~ set is not found ··· .. ··········6· .. ·········· .. ················· .. ············ .. · i················ .. ···· ·ti·;e;..·· ;..·0· 'ac't fon" is' taken:'" The" ;'':.3. i'ue's' 'ie'tu'ined" for' ·the· .. ··· ...... ·········· .. ··· .... ····· .. · .. 
7 ! diffe~ent cha~acte~ sets a~e as follows: ...... ··· .. · .. ·8 .... · .. · .. ····· .. · .. ······· .. ······ .. ············;· ............................................................................................................................................ .. 
9 ! Cha~acte~ l Inte~nal ............. ·ii:i··································· .. ············;··················· .. · 'i~;ce;{ved''''(' vaYue"a:nci ·irieani'ni,····· .................................................................... .. 

11 ! ------------------------------............. ii· .. ··············· .. ··············· .. ············;··················· .. ···· A···· .. ·····f·· '0' '';' 'uni t'ed" Sta:te's"{ i'ho'u i'd "be' 'lJni ted 'i<i ;..·gd·om)·" ............................. .. 
13 ! B l 0 = United States 

............. i'4········ .. · .. · .. ··· .. ·············· .. ············ i·· .. ········· .. ···· .. ···· ·0··· .. ···· "l'" T ';" 'uni t'eci' Sta'te's' wi'th' 'a'i ter:~.ite· ·s,;':.iPhi.·~· ·ch·ar.·acter:;························ 
15 ! 1 l 2 = Al te~na te cha~acte~ set ............. it::······· .. ·· .. ····································j·· .. ·····················:2·········· 'l'" '3' '';'' ·Ai·te·~;..·aFe· wi."th· '.i'f te,:,n.ite· ·s,j.."aphi:c· ·alar:ac·te·is··············· .. ······· .. · .. · 
17 ! .. · .. ········is .. ····· .. ···· .. ··· .. ························· .... j .............................................................................................................. , .............................. . 

........... . J? .................................................. ! ....................... !;~:r:~X .... r.<?r.E! .................................................................................................... . 
20 ! 

............. :?~ .................................................. ! ....................... ~~ J.t ...... !l.Q!l.fl ..................................................................................................... . 
22 ; 

............. :?~ ................................................ -' ...................... !.!$!;$ ...... ~ 1.1 ........................................................................ " ............................. . 
24 . 

............. :?~ .............................................................................................................................................................................................. . 
26 OF3F 11 2A GODES: ACALL SETDISP ; Set dispatch and ~etur'n 

............. :?7. ... > .......................................................................................................................................................................................... . 

28 OF41 11 2F ACALL SETNORM ! Resto~e dispatch add~ess 
............. ?-.~. Qf;4;:;l ...... !=::? .......• R!? ............................................ G\-.fl ....... f.l? ................................ i . .f.1.~.S! . . ~?r:. J'!9):!1;:l'! ............................................... . 

30 OF45 80 08 S..JMP GDES ! Do the stuff . 
............. ~.1. ............................................................................................................................................................................................. .. 

32 
............. ~~ ............................................................................................................................................................................................... . 

34 
............. ~::;. p.F:~7. ...... U ......... ~ ..................... 0) .. 1;11=:$, ............... flCA!,.!.. .... l";EJ.Ol.$P. ......................... i. .$~t .. <J.i.!i'p..:t..;h. M!1 .. r.~~.l,jr·.rL ................................. . 

36 
............ ':~7.. ~F:9-.~ ...... ~A ......... :?f. ............................................ ACAl,.k .... ~UN9.11l'1 .......................... i .. ~~.!? ~.~'r.E! •. (H.!?!".~~.o:;!l .. ~.~9.r:~.~~ ................................. . 

38 OF4B D2 D5 SETB FO ! Flag fo~ GiDES 
............. ~5!. QF:~O ...... !':lQ ........ . O.Q ............................................. S.,JNF.' ..•.•. QOJ;$ ............................... i. .tl.Q, .1;t.~. ~t!-lf.f: ................................................. . 

40 
............. 4.1 ................................................................................................................................................................................................ . 

42 
............. 4~ ................................................................................................................................................................................................ . 

44 OF4F 84 41 03 GDES: CJNE A. WA', GDES1 ! IF cha~ = 'A' THEN 
............ . .If::;. RF:~:? .... . 1=:4 ................................ . GP.E;:9.Q; ............... r.:;I,..R ....... A .................................. !. .... ViI, 1 !-!4l' •• Qf •• f!.E!f'.9 .............................................. . 

46 OF 53 80 10 SJMP GDES3 
47 ............. 48' OF55······ B4· .. ······ 42 .. ····· .. 0·2····· .. · 'Gi:iEsi .: ............... ·CJNE··· .. "A;" #';B','; .. ilDES2········· .. ····;·· j't=" '~h'';';'" ';';' ~iV ·Ti-iEN·· .. ·· .. · ...... ···· .... ···· .. · .. · .. ·" .. ·· 

............. 4? .. OF.~~ ...... ef..! ......... F;I'l ............................................ 9 . ..Jt1.F:' ...... Q.J:le:;:!Q ............................. ! ..... X'il.1.II.fl .. Qf .. ?J!: C'.C! ............................................. . 
50 

............. ?~. Qf~~ ...... !=:~ ................................ . QP;:Fi:?: ................ C;:~~ ..... ... G ................................................... , ...... , .............................................. . 
52 OF5B 94 30 SUBB A, #'0' ! Subt~act offset 

............. :;;;3 .. Pf.?f! ...... ~Q ......... tl'! ............................................ 1-1<;: ......... (:i.O!':.$R ............................ , .. lE. P.t!~ .. P.~ .. I?p.lmo:!~ . . T!'!!;:!'!. r:'?:t:w:n .......................... . 
54 OF5F B4 03 00 C..JNE A, #3, GDES2A' 

............ ~~ .. 9f.~~ ...... ?R ........ J¢. ..................... QJ;ll':$~~.: .............. ,J.~~ ........ QPt;:;:!R ............................ ; .. Jf .. P.lI t .. P.I':. P.9.lIl).c!!i' . . T!'!!;:!'!. f'.'?~."'r:I) .......................... . 
56 OF64 04 INC A ; Bump into ~ange 

............. !?? .............................................................................................................................................................................................. . 



, , , , , ,*:~?f: , ,z,-:-~?, ,CQI':1f',I.,1J.!;:R ,T,E;('mNE'l.l. , F. J RMWl;\r~r:;:, ,Y~~~UON, ,t .. Q;', ,j!-,*:~, , ' , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ' , , , , , , , , , , " , ' , , , , , , , , , , , , , " , , , , " ,,""',",""',',',""""" 

1 OF65 20 D5 09 GDES3: ~IB FO, GDES3A ; IF for- GO THEN 
,',',',',',', ';2' '()Fbi:i"'" 'S3"""'" 'iF"""'" F'o"""""""""""""""" 'ANC""" 'GSE1:;' 'iii'i i"ioo(li:is""""""""" c'i e'a;':' ::;i d' 'va i ',j€,"""""'" """',"',""""""','," 

3 OF6B 42 iF ORL GSET, A ; put in r,ew va'lue 
""",','," '4' 'CIF6D""'"3o"""" 'ii."""'" 08"""""""""""""""" ',JNE!""" 'GSEL' '130"'1'6:""'·"""""""'" 'iF' '~;; i ~',~t'';'d'' 'r:HE'N' 'pi',:i(" (t""""""""""""""'" 
",,""','," ~,9F;7.Q"", ,n"",,""""""""""""""""""""""""" RP"","""""""""""""""""'" ,l"" ,fi:!"~:!=;, !,~~,'~r'.')""""""""" """"""""""""""'" 

6 
7 OF7i 53 iF OF GDES3A: ANL GSET, #00001111B ; ELSE clear· old value """",'," '8' 'OF74"'" '(:4"""""""""', .. ,"""""""""""""""'" 'SWAP"'" 'j;."""""""""""""""""""" P'i a'-ce" ;.-tit',)' 'PI~',:;pe~' 'r,'{f,h'j €,"""""""""""" .. "". 

9 OF75 42 iF ORL GSET, A ; put in new value 
,',"",',', 'ii)' CiFi7""" 20"""'" i'2"""" '6'i"""""""""""""""" Js"""'" GSEl~;" i:iip'ii:;'K:""""""""""'" 'Ii:: , s'e i 'ec'te',j' 'THEN" p'i',:'k' 'it""""""""""""""'" 

11 
"",""'" 'i2' CiFiA"'" '22"""""""""""""""" i:itiESR:""""""'" REt:""""""""""""""""""""" ';" 'Re't;.I'~;""""""""""""""'" """""""""",',"""" 



...... i 29ROM i . '1'1 i'CFioEiENCH' 805 i .. cRoss' ·AssEMBL.ER· . ( iii i ''':2' i €l .. 24~FEB~83 . '1s': '30 = of; 'PA'GE' . i'49' ...................................................................................... . 

..... . i!"~i!" . . ~:-:??. !=:9!,\F;'!J.1'!o.~. T.f;~.1"!~!,!f;\!-:. fJRt:'I!-!~R~ . .Y~F:lfH~N .. ~ ~.Q~. !t.~!t ............................................................................................................................ . 

1 "GOPICK - pick GO graphic set .............. ·2 .. ········· .. · .. · .... · .. · .. ·· .. · .. , .. ···· .. · .. ····j' .. ······ .. ···· .... ··· 'GiPIcK' ':,.' '';''£ck' oi' 'sr:aP't-ii'c' ·SE;t················· .. ················· .... · .. ··· .. · .. ·· ...... ·· .. ·· .... · .. ··· .. 
3 ; .............. '4············ ...................................... j ...................... '*GOP'iCK*"and' '*oipitkit" p'] iI:ce:' the"ter-mina't'· :frit'o' 'fi';e' ·mo·de··· .. · .. ····· .. · .. ········ .. ···· .. · .. ·· 
5 ; indicated by what has been set for the particular graphic .........•..•. . 1:, .................................................. ; ...................... s·et·:··· .. ···················· .. ··· .. ··········································· .... ·· .. ·· .. · .. ·············· .. · .. · .. · 
7 ; .............. ·S·············· ................................... '; ................................................................................................................................. ~ .. , ......... ... 

... '" ........ .'i! ........ ......................................... ; ....................... F;~:t:I3X ... , ~?!l.~ ...................................................................................................... . 
10 ; 
11 ; EXIT none ............. 1'2'·············· ......... -....................... '; ................................. -.- ........................................................................ , ............................... . 
13 ; USES all ······ .. ······14·············· .. ·· .. ··· .. ······· .. ····· .. · .. · .................................................................................................................................................. . 
15 ............. i.·6· ·OV7Ei····· d· .... ···· i':;? ................... ·Gop"Ici{i············· ·ci..if······ GSEC······················· .. ·· .. i' 'c'fear-' 'sei ect" f'j as········ .. ················· .. · .. ····· .. ·· .. 
17 OF7D E5 IF MOV A, GSET ; Get graphic set choosen ............ "is' ·OF7F····· ·so· .. ······ Ci5····················· .. ·············· .. ····· ·s:.iMp·· .. · GP·jCK·········· .. ·········· .. ···· .... · .. ···· .. ········· .. ········ .... · ...... · .. ·· .. · .... · .. · .... · .. ·· .. · 

............. .l:r ............... .............................................................................................................................................................................. .. 
20 OF81 D2 12 G1PICK: SETB GSEL ; Set se 1 ect flag 

............. . 4J. .. ~F:\3:q ...... 1;:., .......... 1.t ............................................. t:tQV ....... Ph . . (3.~I;::t ............................................................................................... . 
22 OF85 C4 SWAP A ; Get graphic set choosen 

............. ;;l~ ............................................................................................................................................................................................... .. 
24 OF86 53 21 4F GPICK: ANL ATTRIBUTES, #010011118 ; Clean different modes out 

............. ~? .............................................................................................................................................................................................. . 
26 OF89 54 OF ANL A, #000011118 ; Mask to get number of set 
27 ............. 2S"OFSi:.i· .. ··· 90· .. ····· ·OF92··· .... ··· .. · .. ·························· j.jo\i· .. ···· DPTR';' #GPICKT······ .. ·· .. ·· .. i' 'Get' 'a:cid;':ess' 'of' t'ab'i~;"""""'''''''''''''''''''''''''''' 
29 OF8E 93 MOVC A, @A+DPTR ; Get value from tab 1 e ............. iO .. C¥SF·· .. · ·42 .. ······ ·ii····· .. ····· .... ·· .. ················· .. · .. ·· ORL······· ATTFti'auTEs:" A .. · .. ····· .. ····· i' 'set' 'a.~" i·r.di c'at'ed' 'b'y' 'ta:bi e· .. ·· .... · .... ··:·· .... · .. ·· .. · 

............ ;H .. OF.?.1 ....... :?:4 ........................................................ gl;::t ................................................................................................................ .. 
32 

............. :3.3 .............................................................................................................................................................................................. .. 
34 

•............ ::15 .......................................................................................... , .................................................................................................... . 
36 "GPICKT - gr-aphic pick table 

.............. 37 .................................................. j ........................................................................................................................................... .. 
38 ; *GPICKT* contains values that will be ORed into the 

..•..••.....• :3.9. ........................................................................ :3.t.t:r:-.i.lHttf.! .. p:'(t.~ .. t9 .. ~.~t .. t.Ilf' .. (:l.~ H~r:~!\t .. o;:h~f'.~!=.t!!'.~ .. l>l".t .. 11)9.':tf'.!i .................................... . 
40 ; as indicated by the gr'aphic mode defined above • 

.............. 4.1 ............................................................................................................................................................................................... . 
42 

............. :4~ ............. .QF.9.~ .............................. Qf:~!=;I5:r ................ e;~! .. !. ...... ~ ................................................................. : ...... , .............................. . 
44 

............. :45 .. OF.?Z ...... Of) ......................................................... [}fJ ..•...... Q9Q9Q9Q9!O! ....................... L .0 .. :-.. ~I.C!rll! .. C;~~r:-............................................... .. 
46 

.... , ........ ~'Z .. QF.?i3. ...... ~Q ........................................................ PI? ......... J..QJ..Q9.99.QfJ ....................... l .. t .-: .. I)!='.r:-!l!. !=.tHil.,l~ .. ~ro.(L.<\!.~. ~r:-~,=,h~s. ?4¥.t. .................. . 
48 

.............. 4'1. .0.1:'7.4 ...... ~O ......................................................... QJ;! ...•..... OQQ.1.QQQQf;I ....................... ; .. ~.:-:.!'l: 1 t .. !=.~I!'l:r:- .. !i~:t; ........................................... . 
50 

............. ~H .. Qf.?~ ...... f;lQ ........................................................ RI? ........ . lW.H~Q9.q!3 ...................... . 1 .. ~ .. -: .. ~.1.t .. <;!'t.~r .. ?-.r!~ .. ~.r;~r.i:'.i. <c .. ~~t ......................... .. 



L..:~';:(t(~_ll"!l Ml' ... KUJ::H::.N'-~H ::::to::)l 1 .. :J1"Lf:::;':::;' H::jbt:.M.tf!_t:.t( {VI )-£I~ ::.:::q-·rt:.I::f-t':.;- 1::1::'::():U6 t"AUt:. lOU 

..... ~~f. .. ?-::?~. !=:9!"W~!Tf,.~ .. :r:I;:Rf;J.I'\I(\l .... .F.lRC1.w~R~ . . Y};~l'iH11\I .. t,.O;3.. Mf. .......................................•...................................... ' ............................•.........•........ 

· •... , ........ ~ .................••..•.......................•.... ',! ..................... ~~\--.~.:: .. ~~.1; .. " ].i.I!-'". r.'l-:t.~ ............................................................... " ...................... . 
2 
3 ; *SBLR* sets the b1 ink r-ate in irrcr-erllents of 1/30 second. Tt.e .............. ii··············· ................................. ; ....................... defau'l'i:' 'vai u.e··i 5" 32i"30" s'';c;::nd:'''"if" '';: 'va'j ;J'~; ·.of·· 255' i's "re·ce·£ve,r······· .................... . 
5 ; then all blinkim,' data is suppr-essed. If a value of 0 ............ . "i:; .... ............................................. ; .................... "'i s" ~~~~i -';';'",j' th;;;"'';' i' i"b i'i n'li ;:';9" da ta' 'i'~" 'co';t'i n.jo·us:i y:' 0·,;:············ ........................... . 
7 . ; 

' ••••••• ~ ••••• ::: ••••••••••••••••••••••• 0- ••••••••••••••••••••••••• ; ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0- •••••••••••••••••••••••••••••• 

9 ; ENTRY none · .......... ··io················ ·································i'···················································································· ........................................................ . 
11 ; EXIT none ........... ··i·:!?··· ............................................... ; ................................................................................................. , ., ......... '" .............................. . 

13 ; USES all ............ ·i4···················· .................................................................................. , ......................................................................................... . 

15 ............. i6' OF96······ 31········· i:ii····················· S·BeR:················ 'ACALC'" ·C;Np····························,·········································································· 
17 OF98 50 02 ...INC S81 ; IF no par'arlleter THEN 

............ 'is' ·6F'9A····· ·74········· 20············································ ·MOV······· i-i;' ·#3:2"·························· i····· i;eF To' 'di,faui t' v-if,je····································· 
1 ~} 

............ '20' OF9C····· ·1=·5········· 37····················· sEc i'; ............. , ... ·MOV······· 'EcLN~:RAtE:';"n""""""""'" ';" Set" hi rriii' ;-.·;it"e·····················,························,· 
21 OF9E 60 06 .JZ SB2 ; IF not zer-o THEN . 

............ 22 ·OFAO····· 'B4 ........ FF········· OC···········,···················· ·CJNE····· 'A; "4125'5; ··SBRT················ i····· i"F' 'ma:";' 'va'-Jue' THEN········································· 
23 OFA3 D3 SETB C ; flag off and 

............ 24' ·oFM····· 'so ........ oi············································ ·SJMF;····· 893···············,·············· T······ 'set" ·output"················································ 
25 

............ '26' ·OFAr;····· ·'::3··················,·············· S·B2·:"················· ·cDr······ ·C·································· i' 'E"L~iE' "IF" z'er'o' THEN' Tfa9' 0,:.································ 
27 ' ............ 213' ·bF'A'i····· ·92········· oi···················· ·s:i3:3":·················· ·MOV······· EiCiNKF';' C······················ i' ·set"· c'-utput' of' 'bi"i nk····················,···················· 
29 OFA9 E5 20 MOV A, XLATCH · ..... '" ... 30' 'oFAEi' .... ·90········· 3000············ ............................. ·MOV······ . 'DFiTR';' #MLATCH' .......... , .... , ................ , ........................................ , ............ . 
31 OFAE FO MOVX @DPTR, A ; Set latch ·············32················ ............................................................................................................................................................................... . 

33 OFAF 75 38 00 SBRT: MOV BLNKCNT, #0 ; Zer-o count and r-etur-n • ••••••••••• ;::>,1-1" • o~e'2' .... '2:2' ....................................................... 'REt' ..................... , ........................................................................................... . 



· .... Z"29ROM;" HicRO·BE·r.icH· S05 r "CROSS' 'ASSEMBLEk . (iii ')':":ii s' .. 24:":FEB:":S3 . '15': '30: o~ .. 'PA'GE:" . i'51' ....................................................... '" ..................•........... 
· .... :~!f.~ . . ~ -:-.~? SR~F:Y!~R . }:~R~ ~.~~t,. . .F: r~!'1.I1~.~~. 'y.E;~!'i m~ .. ~ .·.9~ . !':~!': ............................................................................................ " .............................. . 

1 ;; EKI - enable keyboard input ··············2······································· ........... ; ............................................................................................................................................. . 

3 ; *EKI* resets the flag· which disables input from the keyboar·d • .............. ii·················································;·········································································· .................................................................... . 
5 ; · ............. '6' ................................................ ;' ..................... 'ENTRY' ... 'n o'oe' ..................................................................... , ........................ ' ..... . 
7 ; 

............. ·i:i·················································;······················ Exit······ r,·one······································································ .............................. . 
9 ; ............. rO··················· .. ··························· .; ...................... 'USES······,a i'i·································· .. ········· .. ··· .. ···· .. ········· .. · .. ···· .. ···················· .. ··· 

11 .. ···········i2· .. ······································ ..................................................................................................................................................... .. 
13 OFB3 C2 IF EKI: CLR KBDISF 

............ 'i4' OFBS······ 14" .. ···· ·fi9·········································· .. 'Mo\i'······ A;' ·#KBC.:.EK···················· T 'E;:'nabi e' kevbo·;ir'j'······· ...................................... . 
15 OFB7 61 2A A.JMP XPCKB ; Output and r'eturn ...... ·······16· .. ···· .................................................................................................... '" .......................................... : ....................................... . 

17 ······ .. ·····is········································ ...................................................................................................................................................... . 
19 ............ ·20·················· .. ·····························;;· .. ················ ~ DK'I' ~. (if s'ab'j;': 'key'bo',ar:d"i ;..·pu·t························ .. ··· .. ····· .. · .... ··· .. ······························ 
21 ; 

............ ·22· .. ··············································j······················ ittMi'*' ie'ts' 'the' 'nasi' i.ih ret.·· ;fi sab'fe's' 'input' f~c;m' 'the' 'I{e'yb'oa:p;f~"""""""""""""""" 
23; I 

·············24············· .. ························· .......... ; ................................ , ........... ............. ~ ........................................ ............................................ . 

25 ; ENTRY none ··········· .. 26· .. ··············· .. ······················ ....... ; ............................................................................................................................................ . 

27 ; EX IT none ··········· .. 2if .. ··············· .. ····· .. ················ ...... ; ............................................................................................................................................. . 

29 ; USES all ··· .. ··· .. ···30········· .. ························ .. ······ .................................................................................................................................................. .. 
31 ............ '32' OFB9····· ·D2········ TF···················· ·Didi··············· .. · SETB······ KBniSF'··············································· .. ············· .. ··· .............................. . 
33 OFBB 74 88 MOV A, #KBC_DK ; Disable keyboard 

............ '34' OF-BO······ 6i········ ·2A············································ A.Jj..jP······ XPCKB···························· i' 'Output' anei' ;.:et't.i;.:o··········· .. ······························· 

.. ~ ~ .... 0"' ...................... r 0 ••••••••••• ,", ••••••••••••••••••••• 0" ••••••• " •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••• 
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· ..... ~11".~ . .z 7"~? .CQ~P.U:r.e:R . r.e:RI':IlJ'!lAl... F.lRM.WAAE. . YE~S IQIII .. 1 ~.oa . #:i"#: ................... , ................•....................................................... '" ............................. . 

.............. t ............................................. , ... !.;. .................... KeCf.'l-K. ::. xexl;>.Q~r.o;I .. ';;;I.P.l> •• .I.Q!=.I> •• r:9.ljt:.~{I . .r: .................................................................. . 
2 ! 

.............. ~ .................................................. 1 ....................... ~~I'!Cf'.~K~. :tp.!'!!ii'.l.e.!i .. t:bl!:. k~:-d;·J:\;j.I'.d .. into .. a.rH!. . ".ut .. o.f. .. th . .E: • .caPos ....................................... . 
4 1 locked mode • 

............... ~ ................................................. ! ........................•...................................................................................................................... 
6 ! 

.............. ? ................................................. 1 ...................... . ~NT.~Y .... . {I.q{l~ .................................................................................................... '. 
S ! 

.............. ~ ................................................. i. .. , ................... e;:l'.~T ....... f!9n~ ....................................................................................................... . 
10 ! 

•.•••••••••• 'I~"'"''''''''''''''''''''''''''''''''''''''''''''~''''' .................. l--I$F;$ ...... Ih .. J;lP.TR ................................................................................................ . 

••••••• ••••• • ~~ ••••• , •••••••••• <0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ...................................................................... . 

14 OFBF B2 35 KBCPLK: CPL CAPLOCKF ! Tossle caps locked flas 
· ............ i ~. g~g ...... icl' ........ ~; ........ '02 ................................ ~~~ ....... @~p~~~~F~·\·Ci· ........................................................... , ........................... . 
· ............ ~?: . !=!~~9 ...... ?., ......... ~.~ ............................................ !,!Q~ ....... fl! .. "!9i1~ ... l<.t,. ........................................................................................... . 

18 OFCS 71 2A KC1: ACALL XPCKB ! Output command to keyboard 
............. ~?. 9F.9.~ ..... . ~.1. ......... ?~ ............................................ A.,J!'I.I;' ...•.. 1<.~?..,P.~$p. ....................... .!. .. Q;i..!;P.\~X .. !;t:.~t:.lj~ .. J.i.{I~. ~. r.e;t~.r:{I ........................... . 

· .... ~ ................................................................................................ - .......................................................................................................... . 

................. , .................................................................................................................................................................................................. . 

......................................................................... = ............................................................................................................................................ . 

"'" •••• " .' ..... _ ••• ~ ...................................................... , •••••••••••••••••••••••••• :".' ••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••• 0- •••••••••••••••••••••••••••••••••••••••••••• , 

• ......... ~' .................. ~ ............... - •••••••••••••••••••••••••• " •••••••••••••••••••••••••••••••• - ••• 0 •••••••••••••• 0" • 0 ••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



. , . -- . i 29RoM i . 'M i·crioEiEt\ict·j . 805'1 . cRoss' AssEMBLER' '< \i l' i '::21'8' .. 2'-4':"FE8':"S3' . i:5: 30': '06 . PAGE' 'i 5'3 ....................................................................................... . 

.. .. , .i!'~.i!' .. 4 :-.~? . ~.ql:'lf.t,J.T:~R. :r:~Rf:I.I.~AI,. . .F: .I.~!'1.l.;Jf\.~~ .. Y.~~~ rq':-l. J ... 9~ . ~~;'t: , .......................................................................................................................... . 

1 , , KBBREAK - keyboar-d br·eak key ·· .. ······· .. ···2······· .. ·· .. · .. ·· ...... · .. · .... ····· .. ·· .. · .... ··;· ............................................................................................................................................ . 
3 ; *KBBREAK* indicates that the br-eak key on the keyboar-d has .............. ·4········,········ .. ······················· .. · .. ·· i··· .. ·············· .. · 'been' (iepr-e'ss'ec{:" ';-'hf" termi'naY' st.o,jY.j· 'fh'i,il' h'o i'd"fh'e' ·se·rTaT .... · .. · .. · .. ······ .. ······· .. ···· 
5 ; output line low for- a length of time. ···············6···································· .. · ........... ; ............................................................................................................................................. . 
7 ; ..... , ......... ·8"······ .. ·························· .. ·········· .; ...................... ·ENTRY· .. · ·nc;ne .. · .. ····· .. · .. ·· .. · .. ····· .. ····· .. · .. · .. · .... ···· ...... ·· .. · ....................................... . 
9 ; " ............ i·o···· .. ································· .. ········;··· .. ················· ·ExiT· .. ·· ·n;;;ne· .. ···· .. · ...... · .. ·· .. ·· .. ········· .. · .. · .... ··· .. · .. · ............................................. . 

11 ; ............. i·2· .. ·············································· i··· .. ··············· .. ·USES····· ·,a·l·i··········· .. · .. ··············· .. ········ .. ·· .. ··········· .. · .... ··· .. · .............................. . 

13 .. ········ .. ··iq.···· .. ······· .. · .. ························· ................................................................................................................................................... .. 
15 OFCC C2 Bl KBBREAK: CLR TXD ; Set br-eak ............. 1'6' ·OFCE····· .jp; ........ 00······· .. ································· .. ·Mijv······· 'iNOid;" #·0····· .. · .. ····· .. · .. ··· .. ··············· .... ···· .. ······ .................................... . 
17 OFDO 7B 50 MOV INDX2, #80 ............. l'S' ·OF:D2'····· ·ii· .. ····· 02B6·········· .. ····· ·i:iRi·:'················· 'LCALL"" ·FckE!············· .. ··············; .. REPEAT"j Q'ok' ',a't' 'ke:,;t;oa:~d" ., ............................. .. 
19 OFD5 40 05 dC BR2 ............. 2'0' 'OF'Dl' ..... 84' ........ 89' ........ Ci2' ............................... 'C~iNE .. , .. 'A; .. #KB~BREAK'; . BR2 .......... ; ~ .... I'F' 'an'o i:'he·r. . 'b r'eai( . THEN'" .............................. . 

............ . 7.1 .. ~!f!=!~ ...... ~Q ........ XQ ............................................. ::;;-,.I.I')f': ...•. K~?!f3!=;~K ......................... 1 ........ ~:t:~.r:t. .~~~.i.I) ............................................. .. 
22 OF DC DA F4 BR2: DdNZ INDX1, BRl ; UNTIL done 

.•..••..•.•• . ;2.Q . • Qf.Qt:: ...... .rl~ ......... f.? ............................................ J;ll-!~;Z ....... H'I.In<.:?1. ,!3.Fn ..................... ! .. ~~:r.H .... €i) J .. 9.'!P.f( .............................................. .. 
24 OFEO D2 Bl SETS TXD ; Back to nor-mal 

............. ~~ .. Qf.E;:;2 ....... 47 ......................................................... f3!;T ................................................................................................................ .. 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 154 
...... it1l".it .• Z :-29 .. C.Qt'\P.U:T:ER . :T:ER~lI\lAL .. F.l,ijMWAAE . Y.ERS 1.01,11. .1 ... 0.3. ;!t~;!t ........................................................................................................................... .. 

............. J ................................................. i.L ................... . 1j::J!Sl:<8QI,.t...:-:. k~)'.l1p.~r.<l . .':~Q. ~CROJ..I,.." .. k~x ................................................................... . 
2 ; 

'.' ............ 3 ................................................. 1 ....................... tK~~CROt..I,.:II: . ;i..IHU l=.~ t.f:l-' . . t:.11~.t; .. t; toftl . :~~J:!. ~t:;:R9hl,.:o .. l<.~X . P.I). :t; !'t.~ .......................................... . 
4 ! keyboard has been depressed • 

.............. 5 .................................................. ! .............................................................................................................................................. . 
6 ; 

............... 7 ................................................. 5 ....................... ENTRY ..... QR!)\!!. ..................................................................................................... . 
8 ! 

.............. :it ................................................. 1 ....................... e:.)(l:J: ...... IJP.IJl1' ..................................................................................................... . 
10 ! 

............. 1J ................................................. i ...................... ),.I;:!e:;:! ...... '1-.1.1 ...................................................................................................... . 
12 

............ .1.S' ................................................................................................................................................................................................ . 
14 OFE3 20 36 OA KBSCROLL: JB HSMODEF. KBSCR2 ; IF not hold screen mode THEN 

............. 1.:;> .. Qf.l;p ..... . l~ ......... . 1.:,3 •••.••..••...•.•••••••••.•••••••••.••.•••..•• ~J:!V ....... '~" .. ~.ll9ff ........................ .! ..... ?tii.r:'~ •. \l!i,~.I) .. ll9ff ............................................ . 
16 OFE8 30 11 02 JNB UXOFFSENT. KBseR1 ; IF user XOFF last sent THEN 

............. 1l .. Qf.I;!'l ..... . l~ ......... . U ............................................. ~RV ........ ~] .. ~.ll9N .......................... ! ........ ?'!'ft.<! .. ~ft . . 1<.Q\ll •. fl.'!'!! .. ~.I'!!?t;~~.q ............................ . 
18 

............ ~.S? .. Qf.E;J;l ...... Q? ........ Q:?~~ .................. Ka$~Rl. ;, ............. 1,.,.!r,P. ..... P'C.Qf .............................. 1 ..... p.l .... ~~ .. ;i,rl. .Q \J.t; !".1I t .. F..I.F.Q . MP . . r:'!? t!J.r:' n. ................... . 
20 

............ ?l.. P.F.F.Q .... :. (:;2 ........ . Z? ................... . 1j::J!Sr;8~! ............. . G\..R ....... HS~TQf;'F. ......................... ; .. ~.l.,$f:. ftl.!.1.9Jl1. p,o;:r.f't1il./) • . t!=' .. r.Y!l .................................. . 
22 OFF2 05 IE INC HSLINE ; bump I ine count 

............ ~3 .. Qf.F.~ ....... :.:)0 ......... .l.C ......... Q7 ................................ . -.lNe ........ SHtf.Tf .•.. KSR .................... ! ..... ;£.1: .. ~!'t.t f.t .. qp."Irt .. THI;:N ....................................... . 
24 OFF7 E5 18 MOV A. BFIX ! calculate number 

............ ~9 .. Qf.I;'-r ...... . G~ . ........................................................ ChR ....... t:;: ................................... ! ........ P.'!' ~."I!?'!' fl .. r.~ l".~ 1-' ........................................... . 
26 OFFA 95 17 SUBB A. TSCROLL 

............ ';.7 .. Qf.F:~ ...... f!? ......... ~~ ............................................. ~QV ........ 1:Il':I,..I.I~!,;~ .. ~ ............................................................................................. . 
28 OFFE 22 KSR: RET 

................................................................................................................................................................................................................ 
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L~YHUM; Ml~HU~~NCH 80~1 CHUSS ASSEM~LER (V11-218 24-FEB-83 1~:30:06 PAGE 156 
· .•... ~~.~ •• 1; :-h'i' .. ';:Q"P'I.,IJ:~R . J:~R",rJ~f\.L,.. f Jgl:1.lo!~g~ .. V!;~::! HlI\I .. l .•. Q~ .1I:i!"11: ••...•.•.•.•••.•...•...•.•..••.......••..•••...•.•.....•.........•........••..•.•.•.•••.....• '" .•.••..•.•••••.•...•.•...•.... 

1 "ROM #2 vecto~s ··············2······································· ........... , ............................................................................................................................................. . 
3 'These locations a~e p~ovided to facilitate futu~e modifications .............. 4··················································;······················ wi th~·,jt"· it· ~'ha:nge' 't~' 'the' 'masked' ;;r~'cE;sS'~~':" 'E:'~~'h "'1 ~'~a:ti'~~" i~"""""""""""""""" 

•..••....•..... !'!! .••............•...............................•• 1.. ............... ' ......... !=.<;f!.!i?f:9 .. I,<IA t.ll. !3,. :-:CAl,.k:-.. <t.ml .. O:;P.I)"'.~P.1 ... ~?. ~.~~.rl'f'.cj. R'iI.<;/.< .. 1!I.i.th. ii.. :-:~F.T.-:, .... ..................... . 
6 

.............. ? .............................................................................................................................................................................................. . 
8 'InitiaTization of te~minal. 
9 , 

............. fa············· 1'000····················································· ·OR·G······· Fi2:..:ijo,j························································ '" ...................... : ................. , 
11 1000 02 lOAF ..JMP ALLINIT ·············i2················ .. ··············· .. ······ ...................................................................................................................................................... . 

13 ............ ·i4······· ................................ , .......... j ...................... so'ft'· i iii t iai Li.ilt i:or;' c;r··te·r:m·{r.ai': ....................................................................... .. 
15 , 

............ ·it::···· .. ······· 1'60·3··················· .. ································ ORO······· R2:.:iill2'········· .. ···· .. ····· .... · ...... · .. · .. · .... ····· .. · ...... · .. ·· .. ····· .. · ...... · .. · .... ·· .... ····· 
17 1003 02 10E4 ..JMP SOFJ'INIT ··········· .. Hf································ .. ······· .................................................................................................................................................... . 
19 ............ ·zo························· .. ·· .. ············ .. · .. . ; ....................... Star-i:' 'iiMA' ;..·o;iti·ne·:··· .. ··· .. · .. ····· ........................................................................... . 
21 ; · ........... ':22 ............. rOOt: .................................................... ORG ....... R2:':si'ilRfiiMA' .......................................................................................... . 

23 1006 02 11DC L..JMP STARTDMA ·············:24········ .. ·· .. ········ .. ··············· .. ·· ................................................................................................................................................... .. 

25 ............. :26·················································j····· .. ··········· .. ·· Sto';; 'DMA' ·,:·out·i r;e:····· .. ······ ................................................................................ .. 
27 ; · ............ 28 ............ '1'609' .................................................... 'oriG ....... R2:':sioPDMA' ........................................................................................... . 

29 1009 02 11FD L..JMP STOPDMA ·············30····· .. ·········•······················· ........................................................................................................................................................ . 

31 ............ ·32················· .. ··············· .. ·············j······················ F'i.'ff 'sc'r-een" ;..·Ol'trne·;············ .. ·········································· ................................ . 
33 ; · ........... '34 ............. Hjot ..................................................... tiRG ....... R·2':.:F n.:c .' ............................................................................................... . 
35 100C 02 1262 L..JMP STFILL ·········· .. ::36········································· ....................................................................................................................................................... . 

37 ............ "38················· .. ·······························;··· .................... i'nt'e;..·rl,pF· r:eq·ue·sF:····················· .. ······························ ...... ·· .............................. . 
39 ; · ........... '40 ............. i ooi=' ..................................................... ORG ....... R2':"''i Ri;,/, ................................................................................................. . 

41 100F 02 1329 L..JMP IRQ ·············42· .. ··············· .. ····················· ...................................................................................................................................................... . 
43 ............ '44" ... '" ......................................... j ............... '" .... Ser i id' . i i-ite·':';"·,jp't;· ............................................................................................. . 
45 ; · .......... "4t:: ............. fa i:2 ..................................................... ORG ....... R2.:...·SE·R rilL' .......................................................................................... .. 

47 1012 02 12CB L..JMP SERIAL .. ···· .. ······48'·········· .. ······················· .. ·· .. ·· ......................................................... , ......................................................................................... . 

49 .............. Sb'········ .. ········ .. ··············· .. ············j·· .. ·················· 'T'r-iin£,:mi't' ·ch·a;..·ac·te·r· 'fj-:om' 'ser-'faY' port:········ .. ············ .. · .. ······ .... ············· .. · ............. . 
51 ; 

............ ·52············· 1'61'::)'································ .. ·················· ORO······· R2~XMf·· .. ················ .. · .. ··· .... ·············· .. · .. ··· .. ·· .......... ·········· .... ················· 
53 1015 02 139B L.JMP TRANSMIT ............. '54' .............................................................................................................................................................................................. .. 

55 ; Send XON to host ·· .. ········'5·6·· .. ··············· .. ····················· ........ ; ............................................................................................................................................ .. 

.. . .... .. . . . . . . ~? ............. ~ ~ ~ ~ ..................................................... ~~~ ....... ~.~.,...~9.,,! ................................................................................................. . 



· .... z29Ri::iM";' . M i CROSE'NCH' . s05'i . cRoss' ASSEMBLER' '( \i i' i :':2 i'a ... 2'4':"FE'B':'S3' . i \5: 30':'06 . PAGe:' . i 57' .................................................................................. , ...• 
..... ~~~. ~7~~ .. ~R~r.ln:E;:R .T~~!'1.~~.~I:-.. f.~~."!I:1.~~~. ~f?:R~.I.9!,! .. 1.~ ~~ .. i!"~i!" ......................................................... , ................... , .......................... ", ................. . 

1 101S 02 1305 L~MP OOXON . · .............. :2' ............................................................................................................................................................................................ , .. . 
3 .. ············4· .. ···· .. ····· ................................... ; ....................... i"ni"ftili"{ze'the' curso,;, .. fc.,;,maf:·· .. · .... · .. ···· .. · .. ········· .. · .. · .. ······ .............................. '.' 
5 ; .............. 6'" ............ i·o·iii .. · .. · .. ············· .. · .. ······ .. ··············· .. · ·ORO······· ·R2.:.i'cUFi· .. ······ .. ·········· .. ·· .. ·· .. · .. · .. ··· .. · .. ···· .. · .. ·· .. · .. ····· .. ·· .. · .. ····· .... ····· .. · .... . 
7 101B 02 117B L~MP SETCF .............. S·············· .. ·····,·,···""",···,·,·,············ ................................................................................................................ -- ....................... .. 

.............. ~ ..... , ....................................................................................................................................................................................... " .. 
10 ; Initialize the keyboa~d 
11 ; ....... ,., ... i2 .. ······· .. ·· i·ciiii .... ·· .... ·········,· .... ······· .. ····· .. · .. ········· ORO .. · .. · .. R2.:.YKEi' .. · .... ·· .. ····· .. ·· .. ···· .... ···· .. ··········· .. ··········· .... ·· .. ····· .. · .. ··········· .. ······ 
13 101E 02 119E L~MP INITKB ·········· .. ·i·4·············· .. ·· ...... ···· .. · .. · .. ·········· ................................................................... " ............................................................................ . 
15 ............ ·i6 .. ·· .. ········· .................................. ; ....................... Set'up' ir"oife' ve·ct'or.· .. · .... ··· .. · ............................................................................... . 
17 ; ............. is .. ····· .. ···· i·02·i .. ····"············· .. ···· .. ··· .. ··········· .. ··· ... ORO·· .. ··· R:i:'.:SE·fi.ip· ............................................................................................. . 

............. ~.S! . . ~9.~~ ...... !=!~ ........ .l~l7. ......................................... hY!'!~ ...... ~t;::r.l,I!" ................................................................................................... . 
20 

." .......... ;:n ................................................. : ............................................................................................................................................. , 
22 ; Backg~ound loop hook • 

..•......... . 4!,~ .................................................. ; .......................... , ................................................................ , ..................................... , ........... . 
24 1024 ORG R2_BACK 

...... , ...... 7.!:i .. ~9~~ ...... ~~".""., ........ , ......................... , ............ RE;::r: ................................................................................................................. . 
26 

............. '.?7. .................................................................................................................................................................... " ............... , ........ . 
28 ; Keyboa~d input hook • 

............. 7.9. .................................................. ; ................................................................................................................................................ . 
30 1027 ORG R2_KY 1 

............ 3.~ .. ~ 0:47 . ..... :Z~ •....................................................... RI;::r: ................................................................................................................. . 
32 

............. ::.>~ ................................................................................................................................................................................................... . 
34 ; Keyboa~d output 'hook • 

............. 3.5 .................................................. ; ................................................................................................................................ " ............ . 
36 102A ORG R2_KY2 

•............ ;::&7 .. lP.'.?A ...... :?7. ............. , ......... , ................................ Rt;:J: ..........................................•.•••••.••..... , ....................................................... . 
38 

............. 3.9. .............................................................................................................................................................................................. . 
40 ; Escape pa~sing hook • 

.............. 4J ... ............ , ..........................•....... ; ............................................................................................................................................... . 
42 1020 ORG R2_ESC 

............. ~.3 .. 10:40 ...... :44!, ........................................................ Rt;:J: .................................................................................................................. .. 
44 

.............. ~S ............................................................................................................................................................................................... . 
46 T~ansmit cha~acte~. 
47 ; · ............ 4'8' ............ 'i030" ................................................... ORO' ....... R2:"" Te' .................................................................................................. . 

............. :49 .. 10.30. ... '.' .O'.? ......... ".Q~.I;I .......................................... 1,.~.1':1!" ....... ~lC!'!T~ .................................................................................................. . 
so 

............. 15.l ............... " .. , ..... , ..................................................................................................................................................................... . 
52 ; T~ansmit line • 

............. ~3 .................................................. .1 .............................................................................................................................................. . 
54 1033 ORG R2_ TL 

............. 5::! .l-0;::&3 ..... . 02 ... ...... ".OAe, ...... , ........ ,., ..... " .. " .... , ...... .I .. I-II':IP'., .. , .~lC.I'JT.l., .. , .......... , ..... , ...... , .............. " .. " ... , ..... , .. , ............. , ......................... . 
56 

............. 5.7. ........................................... , .. , ............ , ........................... " ......................................................................................................... . 



.::.o::">'KI..II"1; I"Il\,..KUr.<t:.N\,..H t:lU:::>1 \,..KU::'::> A::>::>t:.I"lr.<Lt:.K IVI }-:.o::lt:l :.o::q-I'"t:.r.<-t:l;:< l:::>';:<U'Vo I'"'RI..'t:. l:::>t\ 

•..•. "!I"~"!I" •. ~:-::?~ . P:;lMI?WTt;~ .. T~.~l'1.HJ.~1,.. . fJ ~M~AR!; . ~I;:R$ .I.QN . ~., 9.~ .. i!"lI".i!" •.••..••.•....••..•••..•..•..••..•..•.••..••.••.••.•.•........••.••.••••.••..•....••••••••••.•••.••.•....•..•...•..••..•..•.. 

1 ; Transmit pase • ... .... ...... Z······· ............................ , ............. ; ....................... , '" ................................................................................................................. . 
3 1036 ORG R2_ TP ............. "4' 'i 03;': ..... 02" ....... i'OA'C' ........................................ ·L.:.iMP· ..... 'XMTP' .................................................................................................... . 
"i .............. :;:; .............................................................................................................................................................................................. . 
7 ; Transmit 25th line • ............. 8·················································i··········································································· .................................................................. . 
9 1039 ORG R2_ T25L ............ 'io' ·i039····· ·02········ ·itic6········································· ·UMp····· ·XMT2S····································································· .............................. . 

11 ............ i:2······················································· '., .................................................................... ,", .................................. .............................. . 

13 ; Print pasE'. ············f4········································ .......... ; ............................................................................................................................................. . 

15 103C ORG R2_PRNT ............ 1"6' 'ii:j3t:: ..... 02'" ...... "ioi:i:i' ........................................ 'CjMP' .... 'PFfiN"T' ....................... " ............. " .......................................................... . 
17 ············nr········································ ....................................................................................................................................................... . 
19 ; Display clock. ············2'0·················································i····························· .. ·············· ................................................................................................ . 
21 103F ORG R2_DCLK 

............ 2:i' ·ib'3i='····· 0:2'········ fE'iF:'········································· ·t:.JMp····· ·ricLi<'····································································· .............................. . 
23 ············24········································ ....................................................................................................................................................... . 
25 Display status. ············26········································ ......... ; ............................................................................................................................................. . 

27 1042 ORG R2_DISP ............ 2S' ·ii:i4i····· M········ ·iE69········································· ·t:.JMp····· ·Oi:'SPSi"A'(································································ .............................. . 

................................................................................................................................................................................. ................. ............. . 



." .. z29RoM';" i-iicRoBENcH' '8051" cRciss' 'AssEMBLER" (vi Y':'iis" '24':'FES":S3' 'is':'30= O~: 'PAGE' 1'59"···'··· .. · .. · .. ····,· .. , .. ······,···· .... ··· .. ··,··· .... ··········· .. ········ .. · .. · .. · 

...... :*.l!':*.. ~:-:?-.'i! .. t;:9."'f'.l.rr.~~ .. Tg~.l'!m~!-:. nRr:tHI:\RE; .. V!=;~?~~~ .. ~ :.q?. ~.~~ ............................................................................................................................ . 

1 •• INIT - initialize te~minal ................ -2' ...................................... ···········i·········································· ....................................................................................... - ............ . 

, ............. ~ ................................................. ~ ...................... !I:~!'!~:r:l!' .. !?~t!> .. ~'=' .. ~r.t~.r:r.~! .. ~.~11 .. f.r:~!f! .. t:J:l~. R9!'!. ii:1)~ .!=;i:\R9!'h .. r:~.<;?."!f.~~':J.r:~?. ...................... .. 
4 ; sc~een tables and initializes p~ocesso~ bytes. 
5 ; ···············6······································ ........... ; ............................................................................................................................................. . 

7 ; ENTRY none .... ·· .. · .. · .. ·S ...... · .. · .. ·· .. · .. ·· .. ········· .. · .. ············i·· ........................................................................................................................................... . 

.......... ..... ? ................................................. ~ ...................... g~lT ...... f!?f!f!' .................................................................................................... . 
10 ; 
11 ; USES aJ I .. · .. · .. · .. · .. i2 ...... · .. · .. · ...... ·· .. ·· .. ········ .. ················· ....................................................................................................................................... .. 
13 ............. i4 .. i045·· .... 75· ...... · ·00 .. ····· .. 00·· .. ···· ·INiii······· .. ···· .. · McIV······· PSW;' ·#BANKO· .. ····· .. · .. ······ i' 'sei ect' bank' ·0· .. · .. · .. ···· .. ·· .. ················ .. · .. ·· .. ······ 
15 ........... "i6' i'04S .. ·· .. is· .. ·· .. · ·oe········ .. ·············· .... ····· .. ········· iviov····· .. PTRi~" #iSTORE .. · .. · .. · .. · .. ··· i' 'Load' cons1:'ants" f:'o;.. .. · .. · .... · .............................. . 
17 104A 90 lFDl MOV DPTR. #RAMCONST ; initialization f~om ROM · ............ is' i'04'D ...... 7A ......... i <;; ............................................ i-iov ....... i'Ni::iX 1''' . '#25' ............................................................ , .............................. . 
19 . ............ '20' 1'04·F· .. · .. i·i· .. ·· .. · ·Ai· .. · ...... · .. · .. · .. · .... ······ .............. ACALL" .. i·NMO\i· .. ··· .... · .... ··· .. ··· ..... i' 'M~''';'~'' d';;' t·;;,· .. ··· ................................................. . 

............. 4L ................................................................................................................................................................................................ . 
22 1051 78 35 MOV PTR1. #XXPOS ; Load constants fo~ 

............. :?~. ~.q!?~ ..... .7lL ...... . 9f! ............................................ MO~ ....... ;r.l':IP.lO .•.. .'He .................... i .. 9~ .. ;:9.r)~ .. !l.<lH .. Qf .. ~.Qr:t .. O;::.Q(I.~tii'.!lt.s..,,, ...................... . 
24 

............. ?;:! .. l.Q;:!~ ...... ~.~ ........ /::.7. ............................................ fl~fll,.h ..... I.I~MO~ ............................ i. .r:t~y~ .. 9.'!-:l:.'!- ........................ .............................. . 
26 

............. ?? ................................................ ~ ...................... R<?c;~.1.] .. fr.?!!! .!;~RQ!'1 ............................................................................................. . 
28 ; 

· ............ ?~ .. 1. 9>'i? ..... l=:? ........ 9.~ ............................................ . GI,...~ ....... !;~R9M~!=:l:\hl,. ........ , ................................................... " .............................. . 
30 1059 12 lE18 CALL WLATCH ; Recall f~om EAROM 

••••••••••••• ::;c). •• ;L.Q~G ...... 0;1 ......... 9;:; ....•................................•...... ~e:J:J;I ...... !;~ROI'\F:1(::.I~hl.,. ........................................................................................... . 
32 105E 12 lE18 CALL WLATCH ; By toggling bit 

............. ~;:! ............................................................................................................................................................................................... . 
34 1061 78 25 MOV PTR1. #25H ; Load constants fo~ 

............. ::;C~. J..Q(>.::s ...... 'i'.Q ........ . 7Q9Q ......................................... MO~ ....... p,l:'m, .. ft.£;:AI10.1'1 .................. i .. I.-p.~!l.tn~ .. F:1AI'J .. ~r.Ql1\ .(;ARQ~ .................................... . 
36 1066 7A 10 MOV INDX1. #16 

............ ?~? .............................................................................................................................................................................................. . 
38 1068 EO IN3: MOVX A, @DPTR ; REPEAT get uppe~ nibble 

............. ::;C~. ;L.Qp.~ ...... ~.4 ......... 9f. ............................................ A~J.. ....... A, . .'1tP-F.H ......................... L .... lIlasK. Ai-j;i-................................................... . 
40 106B C4 SWAP A 

............. 4l.l.Q(>.C ...... fJJ ........................................................ MOY. ....... :I:I;:I'\I:', .. A ........................ .I ..... S;t.y!" .. H~F.l':r .. 1'I.t t:>.IjJ.~ ........................................ . 
42 106D A3 INC DPTR ; bump EAROM pointe~ 

· ............ 4~. )'.Q9.I~ ...... I;'.Q .................. , ...................................... MO~Jl: ...... fh . .I~P.I:'T.I1 ........•............... ; ..... ~~.1; .. 19.~!".r: .. 1) j,J?!>.1. t! ....................................... '" . 
44 106F 54 OF ANL A. #OFH ; mask data 

............. 4~. J..Q?J ...... ~.Q ........................................................ R~h ....... fh .. TI;'.t:lP .......................... i ..... O;:9.ItJ!>.t[l.~ .. 4F.~!?r: .. <l(l.(j . .1.9J1Jer: ............................... . 
46 1072 F6 MOV @PTR1. A pJace into inte~nal RAM 

............. ~Z . .1.9Z~ ...... A::s ........................................................ . ~NG ....... p'~J:8. ............................. ;' .... t>.I.!IfIP.. g~ROM. P'9.i.I)~.l':r ....................................... . 
48 1074 08 INC PTRl ; bump inte~nal RAM pointe~ 

.......•.... fI:'l' .. lA?5- ...... OA ........ F.). ............................................ . 0,.}tU: ...... JNOXl, .. .I.1\I;3. •.•...........•...... ; .. UNJ.IJ... !:(olle ..................................................... . 
50 

............. :;5.1 ... 1.9?? ..... !=:? ........ . !3.G ............................................ . GI,..,f~ ....... :r:~f-! ............................... i .. T.4rn .. Qf.~. :t:~fJl<?r:. R ............................................ . 
52 1079 75 89 23 MOV TMOD. #ITMOD ; Initialize values 

............. ~~ .. ~f-!?!=: ...... ?~ ......... ~!'l: ......... ~~ ................................. I"IOY ........ $.GON, .. ~.I.9r:;ON .................. ; ... 1:'J.<to;::.~. !-!~RT . . ~nt..Q. fJl9A<? .. L ................................... . 
54 

............ >'i:? .W?f ....•. F;:~ .........• ~~ .................................•........... t1QY ....... '~"" a~I-!I;rR~J:E;: .................... l.. C?..-:t:. Poi-.lIQ .. r:-a t~ ................................................ . 
56 1081 F5 8D MOV TH1. A ; Initialize baud ~ate 

· ............ 97. . .1. 9~~ ...... !=!4 ......... !?~ ......... (If-! ................................ . G.,JNI;' ...... fh ~~;::! ~ .. H'!~!=! .......................................................................................... . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (Vll-218 24-FEB-83 15:30:06 PAGE 160 
•.... t.itt .. 2.-:29. . COMP.l.JTI':R .TlE:ijMI NAt... . EX RMWARE .. I.!ERS.I.ON . J., Q:;J. :ltj!:ij-.................................•.......................................•.......•..•........•.......•...•........•.•........ 

. ... . . ... .. .. . J .. U!e~ ...... ~R ......... Q?" ............. " ...... I.~~~.: ........ " ....... ..!~!== .•..•... ~N:;3.1L ............................ .l ... ~ f .. P.<!!l.(j •. <;:= .• :;JR9 .. TH~N .... '" ................................. . 
2 1088 02 9F SETB SMO ; place UART into mode 3 

•••••••••.••.. ::3 •. 1.Qell ...... 02 ......... :';11': •.•••••••..•••••••••• HI.q~.: ................. P.ue ...... !.IH ................................ ~ .. T!J.r:-n. 9.1) .. 11'(1..49 •. r;a,t~ .. t:~!I!~r: .................................. . 
4 . 

.••••••••••••• :5. .l.Q?G ...... fl.:? ........ :;3~ ............................................ MO~ ....... G, . . I:'RTf.:i? .............................................................................................. . 
6 108E 92 02 MOV PORTF, C 1 Initialize port direction 

............... 7.. ~.Q'fI.Q ...•.. ~;;: ......... lJ;H~ ......................................... Gf:\!-,I,. ...... W.L,.fI.T~.I-! .................................................................................................. . 
8 1093 A2 3D MOV C, ACHR2 1 Get alternate char set flag 

............... 'fl .. ~.Q'fI.!;'j ..... . 'i'~ ......... QG ............................................ !,,!Q~ ....... ~L,.T.C;:J:ifl~!h .. r;; .................... I ... F:'J.<!-E~ .. ~!l .. '(I..U.r:t~!J.t:~.~ ....................................... . 
10 

............. ~~ .. ~.Q'fI? .... . :;JR ......... 4~ ........ m .................................. ..!~~ ....... HI-) 7., ... Hl.'t ........................ ~ .. ~f. .tl.<!-~.~L1;~.Ilf' .. 1)'I.Q!l.~. JJ:iF:~ ................................... . 
12 109A 31 04 ACALL HAZ INIT 1 i nit ia 1i ze for Haze 1 tine 

............. ~;3 ...............................................................................................•................................................................................................. 
14 109C 12 1F22 IN4: CALL NVRCHK 1 Checksum the NVRAM 

............. ~?. JR'i'F. ..... . J;l~ ....••.•. ::;c~ ........ m ................................. \::y!'!E;: ..... '~"" NYR?J.!~ .•... I.~~ .............. .l ... ~f.. :>.<!I)'I.~. JJ:iF:~ .................................................. . 
16 10A2 22 RET ; return 

............ V .. ~Rf:\~ ...... .,~ ......... 4~ ......... H) .......... I.~~; .................. ~~\-........ ~R~Q~~l. .'R9R~9Q9Q~ ......... 1 ... E;:\-.~~ .. f'.r:r.Qr .. '!t~ ........................................... '" ... . 
18 10A6 22 RET 

•....•..•... .1.? ...•......•........................•...........................................•...•.•....................•.•.............•..................................•.....•........•................•. 
20 

............ :.<:l ................................................. 1 .............................................................................................................................................. . 
22 1 Move from ROM to RAM using OPTR, PTR1, and INOXl 

............ .4:;3 ................................................... 1 ............................................................................................................................................. .. 
24 

............. :??. ~.Q~.7. ...... Ii'~ ................................. :(~M9~! ................ GI,.R ....... fl ................................... ~. R~?r;:.I-)T. ............................ .............................. . 
26 10A8 93 MOVC A, @A+DPTR 1 load constant 

............. :i?7 .. 1.QfI.S! ...•.. F.k ........................................................ !,,!Q~ ....... ~f.'T.FH.· .. fl ........................ L .... ~).<!Etl .. ~!l.1;9 .. i-.Ilt~rn'(l..1 .. RI:'IM .............................. . 
28 10AA A3 . INC DPTR 1 bump ROM pointer 

...... " ..... :??. ~.Q~e ...... 9.1:1 ......................................................... I.~l=: ....... P.TR~ ..... , ........................ ! ..... l;o!-'.I!'F. . RI-)t1 .. f'R til t.tl!" •..•......•..... " ....................... .. 
30 10AC DA F9 O.JNZ INOX 1, INMOV 1 UNTIL done 

............ . ::n .. tQflt; ...... <!~ ........................... '" ................... , ...... RE;:T. ......................................... '" .. .' .... " ......................................... '" ................ . 



..... "i29ROM;·· MicROBE·rilt·H·· aos·i· ·cRoss· AssEMBLER· ·(vi"i :'::;':i·s··· i4':'·FES':'S3·· is: 30i·06·· PAGE· ·i6·i························································································ 
..... ~.~~ .. ? .-:~? . ~t?!'!~!~T!=:~ . .:r:fi:Rt:I.I.I~IRI., . .I: r~~.I-!('l.F!~. Y.I;~:=: ~ PN .. L·. 9~ . !i:i!"!i: ............................................................................................................................ . 

1 "ALLINIT - initialize all of terminal ··············2······································· ........... ; ............................................................................................................................................... . 
3 ; *ALLINIT* initializes everything including the CRTC. ··············4··············· .................................. ; ............................................................................................................................................. . 
5 ; ............. "i;,; .............. ................................... i······················ ·EN·TRY···· ·no·n,;;····································································································· 
7 ··············8··············· .................................. ; ...................... ·ExiT····· n·one····································································································· 
9 ; 

............ ·io················ ·································i······················ "US·ES······ a i·f······································································································· 
11 ............ 'i2' ................... " .... ,-, ................ , ................ , ............. , .............................................................. , ...................... -............................. . 

13 lOAF C2 AF ALLINIT= CLR EA ; Disable interrupts ............ ·iil···················· ............................................................................................................................................................................ . 

15 lOBI 75 90 CF MOV PI, #11001111B ; Initialize port #1 ........... ··16······ ........................................................................................................................................................................................ . 

17 10B4 75 40 00 MOV ERRORS, #0 ; Initialize errors here 
............ ·is·· 108'1····· ·i2········· i."Ec4········································· ·CALL····· KSC:HK····························;· ·t·tie·d~· ·keYboard· ti r:st"· rH·ritl"rig·i·························· 

19 ............ ·20 ·!"6Bi\· ..... rt"····· ···45·· ........................................... ACALC ... ·iNi'r' .............................. ; .. "In·it"i".i i"i z·e· ·e;,:ei--··);i:"~; i"r;g· .................................... . 
21 ............ 2:2" . i OBC· .... ·E4 ....................................................... ·t:LR·· ..... ·A··· ...................................................................................................... . 

23 lOBO 78 47 MOV PTRI, #LORDER ; Setup to initialize 
············24·· ii:iBF····· ·7A ········1"9············································ ·Mb\/······ ·iNDi(i;· ·#NI.JML"r"NES············ i··· H,e· :..:t:..ORDER':'· ·tab i"e· ·er,"ti--·:lf,"s:····························· 

25 
............ ·26·· i"oc·i····· ·F6································· A·Lei i":" .............. ·MOV······· ·@pfFli;··A"·······················;· ·i'iEp·EA·f··p iac·e· entr.Y· "i"nt"o· ·tabi"e·························· 

27 10C2 08 INC PTRl ; b'Jmp RAM pointer ············28·· 1 ()(::3 ..... ·04························································ "iN·C······· A······································· ·j,·um·p· ·cour't"··················································· 
29 10C4 DA FB D.JNZ INDX 1, ALL! 1 ; UNTIL done ············31)"··············· ............................................................................................................................................................................... . 

31 10C6 75 B8 03 MOV IP, #IPINIT ; Interrupt priorities ............ "32" .............................................................................................................................................................................................. . 

3310C9 31 IE ACALL INITCRT ; Start CRT controller ............ j.1l· i"ot"!f···· Ti········ ·iED9········································· ·U:iLL····· ·ROr'tCI4K"··························;·· Ch;;;ck" . ROM· ...................................................... . 
35 10CE 12 IEF1 CALL RAMCHK ; Check RAM ·············36··············· ................................................................................................................................................................................ . 

37 1001 75 A8 95 MOV IE, #IEINIT ; Enable interrupts ·············3:3················ ............................................................................................................................................................................... . 

39 1004 12 OBAC CALL CLRS ; Cl ear screen ............ ·4b·· iOD?····· ·75········· Fly······· ·l·S································ ·Mev······· ·6;·· tiMA·xCiN·E··························································································· 
41 10DA 12 OB96 CALL CLRLINE ; Clear 25th line ............ ·42·· ii:iOD····· ·D2········· 24············································ ·SETS····· ·v!=;"P!'=:·····························;· ·F'i .3.·9· ·sc·r:,;,·e;,,·· 1:"0· bE," ·i;J·rr,e(i· ;:;,:, ............................ . 
4:3 10DF 12 IF2C CALL ERROR ; Display any errors 

............ ·44·· rOE·:;':····· ·i(········ 9E.············································ ·A;jMp····· ·ilil"itKS···························;·· 1"ri i"t ia i"i ze· ·ke:,;f,oa"·,j" .t.. ·,..:;,;ti;,..:;..···························· 



Z~~HUMl MICHOH~NCH 8051 CROSS ASScMHLcR (Vl)-~l~ ~4-f~H-83 1~:3U:U6 ~AUc 162 
· .... ~i!"~ .l-.-:?..'i! . . r:;:P.t:tf'JJJ.E;~. :n::RtU ~AI,... .F..l;I:<MleIA~!,; . ~I;R$l.ON . 1.,0.3 . . i!"1I".i!" •••••••••••••••••.•.•••••••••••••••••••••••••••.•••••••••••••.••••••.•.••••••••••••••••••••••••••••••••••••••••••••••••••••.• 

.............. J ................................................. .!.~ ..................... ?Qf.UNn.:-:. p.9ft .. inU.t!l.1 ~.~!?. j:./iir.II)~.Il?.I ....................................................... , ........•... 
2 l 

.............. ~ .................................................. ; ....................... "!f"~QF.T.I.I)I.I.T~ . .i.I).i.t.i.~J.~<:.~:; .. :t./)i! .. t.E:rfl)~n~.1 .. P.V.t. AQ!!1.!> . .I)P.t .. (j~M.r;9X .. t;tr~ .....•........................ 
4 ; current settinss such as caps lock. on/oFF line. and time on 

.............. ~ ................................................. ! ....................... th~ .. -;:J.Ql=.~P ....................................................................................................... .. 
6 l 
7 ; .............. S·············· .... · .. ···· .. · .. · .... ···· .. ········i .. ··············· .. ····EN;-Ry·····~-.;~~······ .. ······················· ....................................................................... . 

•..•..•..•.•.. ~ ............................................. .•• J ....................................................... ........................................................................................ . 
10 ; EXIT none 

••..•.•••••. )~ ................................................. .1 ............................................................................................................................................. . 
12 ; USES all 

............. ~~ ............................................................................................................................................................................................... . 
14 
15 10E4 CO 3A SOFTINIT: PUSH TCNT ; Save clock inFormation . ............ 'it," i·OE·6····· ·co .. · .. · .. · ·38 .. ··· .. ··········· .. ············ .. ····· .... · ·PUSH .. ··· ·;-SEC········ .. ·················· .. ··· .. ······· .. ·················· .... ····· .. ·· .. ··········· .. ··· .. ·· .. ·· 

· ............ ~ 7 . ~.Q!;l;I ...... t;:;.9 ..••.••.•• :;::~ ............................................. P.l,I§>.I-! ...... H-n N ................................................................................................... .. 
18 10EA CO 3D PUSH THOUR 

............. ~~ .. 1.9!;.;:: ...... A~ ......... :?I" ............................................. !'tQY ........ ~.' .. R~J-,~N~ ............................................................................................. . 
2010EE 92 EO MOV ACC.O, C ; Save online Flas 

· ......... '.' .;2) .. H).F:9 ...... A~ ......... ~~ ............................................ M9~ ....... ~" ... C;:~.~I,...Q~.~f ........................................................................................... . 
22 10F2 92 El MOV ACC. 1, C ; Save caps locked F 1 as 

· ............ ?~ .. 1. 9f. '1 ...... (:;9. ......... 1;9 ............................................. f'.\J?t; ...... ~J:;C ...................................................................................................... . 
24 

............. ?~. ~.Qf9 ...... 7.5 ......... :'?9 ......... !=:~ ................................. my ....... .!:'.1.L .'\t.1.H~Q.1.Q~.Hl ................ l ... 1. (I.i. t.i.~.u.z.~ .. F:'P.r:-:t .. lU ........................................ .. 
26 
27 10F9 11 45 ACALL INIT ; Initialize every thins ·············28··············· ............................................................................................................................................................................... . 
29 10FB DO EO POP ACC ............ '30' i:OFO······ i:ii .. · .. · .. · Eii·········· .. ··· .. ····· .. ················ .. ·· ·MOV······· 'c:" Ace; i············ .. · .... ············ .. ········ .. ·· .. ····· .. · .. · .... · .. ···· .. · .. · .. ······ .... ·· .. · .. ·· 

............ ~.1 .. .1.Qf.F: ...... 5>.4 ......... ;:1:;; ............................................. ~.qy ........ ';::Af:'h9G~f.~ . . G .................. ..l.. R~.s:t.C!r~. !=.~F.~ .. 1 P":;~./ii~ .. f.l.?!! ................................ . 
32 1101 A2 EO MOV C, ACC.O 

............. ~~. P9.:;:: ...... ?4 ......... ;41;: ............................................ J:r~V ........ QNq.l'!~.'" .C; ...................... .! •• Rfil>.tp.r:f' .. P.I})J!l./ii .. 1';) ~~ ........................................ . 
34 1105 DO 3D POP THOUR ; Restore clock inFormation 

............. ~~. ~.~~'? ..... P.Q ......... ;:1~ ............................................. PRf ........ TM~N .................................................................................................... . 
36 1109 DO 38 POP TSEC 
37 1108 DO 3A POP TCNT ............ ·::iei·············· ................................................................................................................................................................................. . 
39 110D 31 78 ACALL SETCF ; Set cursor For'mat ·············4Cj··············· ............................................................................................................................................................................... . 

41 110F 12 OBAC CALL CLRS ; Clear screen ............. 42"1 1'i2'· .. ·· 2C;··· .... · 37 .. · .. ·· .. 06· .. ···· .. ··· .. ··········· .. ·· .. · ·ja .. ·· .. ·· 'L250N:" sOFi'i'i················ ';" 'IF' '25th" i'i~'e"i s" o'ff' THEN············· .. ······ .. ······· .. · 
............. ~;::. ~.tl.:? ...... ?:? ........ f.9 .......... l.l? ................................ I:'I~Y ......... J;I.'. J~~~~\-.~N~ .......................................................................................... . 

44 1118 02 0896 JMP CLRLINE ; clear 25th line 
45 ............ '46"d i:B······ 02' .. ·· .. · .. lE69···· .... · .. ······· sOFti'i i··· .. ···· .. ·· .j;.;p ....... ·O·ISPSTAT··· .. ················ ... ';" ELSE' 'di:spj a:,;·:·s i-'ai-'us" ;:,.;f·o·········· .. · .... · .. ·· .. ······ .. · 



· .... i"29ROH; .. Hi CROBENCii . 805 i . 'cRoss' 'ASSEMi:iLER .. i iii i ~2'i S· .. 24:":FEB:':S3 . 1'5 i '30 i Ci6 . PA'GE' . i 63' ....................................................... '" ............................. . 
..... ;It~;It .. :Z;7~? .':::RI:1P.l,IJ:I;:R. r.I;:RI';I~Nt\.L,.. F.~.~~H~R~ .. YF;J:llHR~ .. ~,.Q~. !':~!': .................. , ......................................................................................................... . 

1 . •• INITCRT - initial ize CRT controler ...... -, ...... 2 .................. -, .. 0 •••••••••••••••••••••••••• " ••••••••••••••••••••••••• _ ••••••••••••••••••••••••• - ••••••••••••• -,. - •••••••••••••••••• - ••••• - •••••••••• ~ •••••••••••••••••• - ••••••••••••••••• 

3 ; *INITCRT* does everything needed to get the CRT controler ............. ·if·· .. ··············· .. ··························· .; ....................... iip' 'an',j' ''':u'nn'1ng' proPerY·;::·························· .. ··· .. · .................................................. . 
5 ; · .. ···········6··················· .. ··········· .. ·· .. ····· ...... j .............................................................................................................................................. . 
7 ; ENTRY none ··············fi·························· ....................... ; ............................................................................................................................................ .. 

9 ; EXIT none ·············io······································· .......... ; ... , .......................................................................................................................................... , 

11 ; USES A. DPTR ·············i'i· .. ··· .. ········ .. ·········· .. ············· .................................................................................................................................................... .. 

13 
............ 'i4' i'i i.'E···· .. t:'O'· .. ··· .. AS··············· .. ··· ·iilif'r'ci=ifi············ PUSH· .. ··· 'r'E" ............................... ;. 'Save' j·nt·e;.:r.upt'· ;;.'et'up·· .... · .. ············ .. · .. ··· .. ······· .. 

15 1120 C2 AF CLR EA ; Disable interrupts .. ······· .. ··i(;····· .. ··········· .. ··········· .. ··· .. ····· .. · ................................................................................................................................................ .. 

17 1122 75 09 02 MOV DMLNA. #2 ; Start at first line to DMA ............. is' '1i2S······ 7S .... ·· ... 08'" ...... Ai;i ................................. 'Mov······· DMADRC" ttLOW" iDMA'ME'M+'a,O i .. ·············· .. ······ ............... _ ............................. . 
19 1128 75 OA 60 MOV DMADRH. #HIGH (DMAMEM+160) ·············20······································· ......................................................................................................................................................... . 
21 112B D2 97 SETB CLKRUN ; Let the clock run ········· .. ··22· .. ····· .. ········ .. ··············· .. ······· .................................................................................................................................................. .. 

23 112D 31 52 ACALL SETCRT ; Set CRT contro 1 er ·· .. ····· .... 24· .. ········· .. ···· .. ··················· .. ····· ................................................................................................................................................. . 
25 112F D2 88 SETB ITO ; Int 0 transition activated 

............ '26 ·1'i:3i····· ·5·3········ ·S8········ ·0·1'················· .. · .. ········· ANi.: .. ··· .. 'iCON:" tti 1'01'00·01'8··· .. ·· .. ··· i' 'cYeai: 'i'r'i:" 'ie:o; "IE'i;' ·TFO .. ············· .. ···· .. · .. ······ 
............. '-?7. ............................................................................................................................................................................................... . 

28 1134 90 2001 MOV DPTR. #DCMDREG 
............. ?? ~J;:C? ..... 7.4 ......... I;'!=! ............................................ !,!9~ ....... A~ .. ~r,::$sT .............................................................................................. . 

30 1139 FO MOVX @DPTR. A ; Pr-eset counters 
31 ' ............ '32' i.'i3'if···· 't:i ........ ·97············································ CL.R······· CLKRUN·········· .. ········· .. ···· i' ·tu~ii· off" c'j o·ck···· .. · ........ ·· .............................. . 
33 ............ '34' i'i3C····· ·74········ ·20······················· .. ·················· ·MoV······· A;' ·'itt·ST·RY·········································· .. ···· .. ······ .... ·· .. ··························· .. · 
35 113E FO MOVX @DPTR. A ; Start CRT controler ·· .. ······ .. 36··············· .. ·························· ......................................................... , ........................................................................................... . 

............ . ~?. P~f. ...... J;lg ........ .'it? ............................................ ~~J:E;l ...... ~P<!~I,JN ........................... ; ... $1=.~f.~ .. C: LC!s.!! ................................................... . 
38 

........... .. ~'r.. ~J~J ...... ?fI: ..... , ... t:I!=! ............................................ M9~ ....... A· ... tt~.~J:>I.1: ................................................................ , .............................. . 
40 1143 FO MOVX @DPTR. A ; Enable VRTC interrupts 

............. 4~ ............................................................................................................................................................................................... . 
42 IFC NE.DSTAREG-DCMDREG 

............. 4~ ........................................................................ F;~R9R ..... ;. ~ !=!9:r.~R@~ .. ~fI.(L .~ P!=:~.Q~F;G.' .. ~'."~ . P. po. f~.'."~.r) 1= ................................................... . 
44 EN DC 

............. 4~ .............................................................................................................................................................................................. . 
46 ; MOV DPTR. #DSTAREG 
47 . 

............. '48' i·i44····· ·E·O························································ Movie· .. ··· A;' ·@i:iPTR······ .. ················; "G~t"st'at~~" ~'~~'i~'te'r'''''''''''''''''''''''''''''''''''''''' 

.............. 4?. H~:;; ...... ~.'+ ........ . Ji'i.~ ............................................ !=!J:I!-, •..•..• A~ .. ~~.9P~9P~ ................. i .. fA!.1 .. .i.I) .. o;t9.1)~ .• !=.~!".~~ .......................................... . 
50 1147 64 08 XRL A. #00001000B ; Toggle proper positiorls 

............. !'?.1. •. 1.~fI:'? ...... f.4 ......................................................... GP.I., ....... A ......................................................................................................... . 
52 114A 60 03 .JZ ICl ; IF not zer-o THEN 

............. :;;~. ~.~~.G ...... ~.~ ......... ~!=! ......... Q~ ................................ Q~!-' ....... {;~RQ!'l.!h .tt.Q9.Q9M.QQ.a ......... ; ..... f.l.'}l'i' .. I'?r:r.qr .. tt.:? ............................................. . 
54 

........... .. Q~. U~.F. ...... J;lQ ......... ~a ..................... le.l~ .................. P.OP. ....... lE;: ................................. i .. E I'la 1:\ 1 Ii?. 1'.1 ct.. ~.I)j:.€:r.r:\J'p'j: .• ~.t;'il.t;\J."' ............................ . 
56 1151 22 RET 



..... ~~~ .. ~.-:7.'? .G9Nf'.4TJ;~ .. n;~mN~h. fmt:1W~R~ .. l(lO.I1$WN .. ~, .Q:;I .. ~.~~ ••..................•.................................................•...•..•.......•.......••.............•................. 

.............. ~ .......................•......................... 1., ...................... $P~~:r .. :-.. ?~~ .. ~.I1T. .!=.c!I).t;,~] ~r .. ~ r:<??<?~ .. ~??~ J ............................................................. . 
2 ; 
3 ; *SETCRT* initializes the CRT controler screen parameter bytes • ............. '4" ....... · ... · ................ ·.· .. · ........ _ ..... ;, ................. _ .......................................................................... -,_ .......... -.... _.0· -, •• -.•••..•....•..•.•....••. 

.............. ~ .................................................. ; .............................................................................................................................................. . 
6 ; ENTRY none 
7 ; ............. ·S················································· i······················ ·ExiT····· ·o~·o.;;,········ .............................................................................................. . 
9 ; ............ ·lei·················································;······················ USES······ A;' ·DFiTFi································································ ................................ . 

11 ·············12'······································· ........................................................................................................................................................ . 
13 1152 90 2001 SETCRT: MOV DPTR, #DSTAREG 

............ ·f.if '1'155····· ·EO .. ················································· .. ·· . Moi/:(' ..... i:\;·@DPTR····· .. ·················;'· i:::i'e,a:~' 'st::-ai:'us' ·,:·eg·i·ster .. ·············· .. ·····,·············· 
15 ............ 'it: ......................... , .............................................. 1'FC······· ·NE;i:.iCMDREG.:.i:iSTAREG················································································· 
17 ERROR ;'DCMDREO' and 'DSTAREO' are different · ........... "i i:i ........................................................................ ENDC' ........................................ , ................................................................... , .. . 

19 · ........... 20' ................................................ i' ...................... ';'iov' ..... "DPTR; . 'tti:icMDREG' ...................................................................................... . 
21 · ........... 22' . i '156 ..... '74' ........ 'o(i ............................................ r·ioi." ....... p;; . #CRESET ........................................................... '., ........................ , ..... . 

............ . ~~ .. ~.~?~ ...... f~ ................................... , ................ " .. !,!9~~ ...... ~.qf.1:~.' .. Flo ....................... ~ .. ~~.!i~.t; .. ~{'1.o;j •. !i~.'H· .. ?~~.F':l.a:f .................................... . 
24 
25 1159 90 2000 MOV DPTR, #DDATREO ........... '26' ·i·1St····· ·tii .. ······ .-41'=: ........................................... ·M·oil······ '1:>:;' #SCRNi····· .. ································ .. ····· .. ·············· .. ··························· .. · 
27 1I5E FO MOVX @DPTR, A ; Output screen parameter bytes · .. ······· .. ·28······· .. ····················,············ ................................................................................................ ' ........................................ , ............ . 

29 115F 74 98 MOV A, #SCRN2A -........... 30' Tib'1····· ·215·'······ ·::W········ 02································· ;,is········ 'FREQ;' ·sci'······················;· 'Ch'ec'k' ·for.· 50'i60' Hz········· ................................ . 
31 1164 74 DC MOV A, #SCRN2B · ........... 32' 'i'166 ..... 'Fei ................................ st'1 i .................. Moi,ix ..... '@i:iPTFf; . A .................. " ..................... , .................................................. , .. 

33 
............ :=i4"i 1'6'7'····· ·121········· 99··········································,· ·MOV······· 'A';' #SCRN3········································,····················· .. ······················,········ 

35 1169 FO MOVX @DPTR, A ············:36·'··································,··· .............................. , .................................................................... , ..................................................... . 
37 l16A 74 4E MOV A, #SCRN4A 

........... '38' 'i l'6C······ ·20·· .. ····· 39········· 02············ .. ·················· ·.)8····· .. · 'FREii;' ·8(2······················ ';' 'Che'ck" f·o;..· 'soiM ·Hi····· .. ···· ........... , .................. . 
39 116F 74 4F MOV A, #SCRN4B 

............ iiO"i 'in····· ·Ai·· .. ···· 38··"················ ·s·cii················· ·Moi/······ ·t~·· t'R~jBK"""""""""""" ';" Get' c'ur.·sor . '00" h'i i.'nk·· f'l' 90·9· .. ····························,·· 
41 1173 92 E5 MOV ACC.5, C 

............ 42' '1'1'1'5' ..... A2·· .. ····· ·3:2'························,·················· ·MW······ 'C';' tRue························ ';" Get' cur:so':' 'un'de'':i'in'e' 'fi'ag' .............................. , 
43 1177 92 E4 MOV ACC.4, C 

........... '1l'4"i ·i,';I····· ·FO······················································· ·/'iqi/X····· '@i:iPTF(;' A······························································· .. ··················,············ 
45 l17A 22 RET · ............ '~ ...................................................................................... " .......................................................................................................... . 

................................................................................................................................................................................................................ 



..... :)S-iRO'M;' 'M'icROBENCii"sosi" cRoss' AssEMBLER" (i,ii"l·':'2ii.:i·· '24':'FES':'S3' 'is:' 30: i:i~: 'PAGE' ·i65··················································· .... ·················· .. ········ .... · 

..... ~.~~ .. ?::?~ .. C;9!'!fl-!T!:;~ .. ~~R~.I,I~IRI,. .. O.~!'!~~~!O .. Y.I;~.~~.qt-l .. ~.'. 9.<1 .. ~~~ ............................................................................................................................ , 

1 , , SETCF - set cursor format ···· .... ·· .. ··2· .. ············ .. ··· .... · .. · .. · .. · .. · .. ······ .. ···j· ............................................................................................................................................. . 
3 ; *SETCF* initializes the CRT controler for the cursor format ............. ·4··············· .. · .... · .. · .. · .. ······ .. ··········· j ...................... ·:l.iidt·ca:te·d:········,,························· .. ·········· .. ··· .. ··············· .. ························· .. ····· '.' 
5 ; .............. i:.: ....... ....... ................................... ; . ........................................................................................................................ '., .................. . 

7 ; ENTRY none . .. · .. · .. ······8·· .. ··········· .. ·· .. ·· .. ·············· .. ···· .. · .. j ............................................................................................................................................. .. 

9 ; EXIT none ·············io·········· ....................................... j ............................................................................................................................................... . 
11 ; USES A, DPTR ··· .. ········i2·· .. ············ .............................................................................................................................................................................. .. 

............ )~ ..................................................................................................................................................... , ......................................... . 
14 117B 31 52 SETCF: ACALL SETCRT ; Initialize screen registers 
15 ............ 'i6" fi'lD"'" ·90· .. ·· .. ·· 2oCii······························ .. ····· .... 'MOV""'" 'DPTR;' ·titicMDREG······················· .. ······················································ .. ···· .. 
17 1180 74 20 MOV A, #CSTRT ·············is··i'is2 .. ····r:O .. ··· .. ·· .... ·· .. ······· .. ··········· .. ··············· .. ·MOVX······@DPTR:··A··················· .. ···;··stai-t··CRT··~·~~·t~·oi·e~····· .. · .. ······· ...................... .. 
19 . ........... "20' i·is:f····· 2·2 .. · .. ········· .... ······································ ·RET'················ .. ·········································· .... ····· .. ·········· .... ··· .. ··· .. ··· .. · .. · .. ·· .. ·· .. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • ~ ••••••••••••••••••••••••••••••••••••••••• I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 



..... :lti!".~ . Z :-2? .CQ~P'l,J:r.F.R . J:I;Rl':1lJ\lAl... F.lg~.W(lgf;: .. Vf:f.\:~ l 0.1\1 . . l •. O;:; . it.tit ..................................................................... , .............................................. , ........ . 

............. . l ................................................. U ..................... r;::.l!~R9R. ~. !-ll:'!:!~:t.~. s!J.r:-!>.qr .. !".C!?~ t".~ '?f! ........................................................................ . 
~ . 
~ , 

.............. ;3 .................................................. : ....................... :M".G\Jg?q~.~ .. ~f.'f!Ii.~ .. VI!,:. !=.vr:r:'~.~I:t .. !=.'-!f".!?PT: .. ~Ii.':lr~\1>.~ .. t:9 .. th~ .. t;:RTl=< .il-.I)!:I .................................. . 
4 d isab 1 es cursor if data is:> 600 balJd 01' di spl ay of C'Jrsor 

............... ~ .................... '" '" ....................... ! ....................... \? . Ii.\ ?~t;..1.f!.q, ..................................................................................................... . 
6 : 
1 ; ............. ·f)················································ .; ...................... ·i::·NTRY···· ·none······································································ .............................. . 
9 ; ............. 10················································· i······················ ·EidT"····· ·no·ne······································································ .............................. . 

11 ; \ 
·············i:2·················································i·····'················ USES······ i:i;' ·DPTFi································································· .............................. . 

13 .......... "'i4' ........... '" ....................................................................................................................................................................... , ........ . 

15 1184 90 2001 CURSOR: MOV DPTR, #DCMDREG ............ 'i6' fis?····· ·14········ ·so············································ HoV······· A;' ·ltt"CR·SR······························································ .-.............................. . 
17 1189 FO MOVX @DPTR, A ; Load cursor position .. ···········is·· ............................................................................................. , '" ........................................................................................... . 

19 118A 90 2000 MOV DPTR, #DDATREG ............ '20' 1"ieiri····· ·E5········· i"i············································ j.joii······· i:i;' ·XPOS·································································· .............................. . 
21 118F FO MOVX @DPTR, A : Load cursor X-position ·············22······································· ....................................................................................................................................................... . 

23 1190 E5 12 MOV A, YPOS 
............ ':i4"i i92······ 30········· 1"A········· (:>"3································ ·jNB'······ ENBLcuFi;' ·cRi·················· i" iF' cu;':sor: ·.:i·{spi a:.,:: ·di"s,a·ti fe'd' ·oR:························· 

25 1195 30 14 02 JNB DX, CR2 ; IF char rcvd since last time 
............ '26'"ii 98······ 74········· l"A···················· ·cRi:·················· HoV······· i:i;' ·#NljMt:.'(NtS··+··i············i···· 'pu'i' 'io" o·oo·,,:,e·xl."sFing· '''':eg{ 0·,.;··························· 

27 119A FO CR2= MOVX @DPTR, A ; ELSE put cursor V-position ·············2if······································ ....................................................................................................................................................... . 
29 119B C2 14 CLR DX ; and clear -DX-............ '30' Yi 90' ., ... ·22·························· ., ............................. RET ................................................................................................................. . 



· ... -. i29RoM; . 'M'IcRoBENcH . aosi . cRoss' ASSEMBLER' '(vi' i :':2 i'a' .. 24:"'FE'S':':S3' . i "5 i 3(}:'06 . PAGE' '167' ...................................................................................... . 
.. .. _ .:I!'~l!'. k:?? . 9.ql'lf.I,J.~~R .. "T:!f:.~~.~~f!I,. .. f.I.~!'!~A~~ . ~I;R~ ~.q!'l .. ~'" 9.~ .. ~~.~ ....................................................................................................• , ..................... . 

1 ;; INITKB - initialize keyboa~d ••• " ............ °2" ................................................ ;" ................. _ ................................... 0· •••••••••••••••••••••••••• _o~ .................................... - •••••••••••••••••••••• 

.............. . ~ ................................................. ~ ....................... ~.I.~.I.TKJ;l~. r.~l>.~:t.!? .1;".~ .. ~~X~.C!~.r:9 .. t.C!. !'!t:r~ t!l:Y!l:r:-.. !i'!l:t:t.~f1.!l'l> .. :t.l'1!" .. :t.~r.rl)~."!il: 1. ......................... . 
4 : has at the cu~~ent moment. 
5 ; ............... i:; ......................................... ........ ; ............................................................................................................................................. . 

.............. . ? ........................................... ..... r .......... ............ !f:JI!TRY ..... I)~I)~ ...................................................................................................... . 
8 ; 

............... :'! ................................................. ? ...................... !f:.l\~~ ...... I)~.I)~ .................................................................................................... . 
10 ; 

.............. l.t ................................................ ~ ....................... l,!;i!!f:;i! ...... ~.l.! ..................................................................................................... . 
12 

............. .1.~ .............................................................................................................................................................................................. .. 
14 119E INITKB: IFC NE,KBC_XL - KBC_EL - 1 

.............. 1.!:? ........................................................................ !f:R~R~ ..... ~ ~.T".~ to .. ~.C!!f.~ .. "!P.!. .('l.~t. .'!'.'~r:-k~ ..................................... .............................. . 
16 ENDC 

............. ~.?.~ ~.';;'!" ...... ?~ ......... ~t ............................................. ~RV ...... . lh .. !t.t<;!3.C;.,..I;I,. ........................................................................................... .. 
18 l1AO 20 35 01 ~B CAPLOCKF, IKB! : IF not caps locked THEN 

............. ~.';;' .. ~ uri! ...... ~t ......................................................... i!'!C; ....... Pl. ................................. ! ..... 9.l/J:.F!!l.1: .• O;~.F!~ .. \If1 J .Qo;:l\f1.o:t .................................. . 
20 llA4 31 C8 IKBlI ACALL IKB6 : (save bytes this way) 

............. ~.~ ............................................................................................................................................................................................... . 
22 IFC NE,KBC_ONLN - KBC_OFFLN - 1 

............. 7.~ ......................................................................... I;:R~!=!~ ..... \ ~.TIl.~l> .. I=.Q!I.EI.lIIj..1. 1. .!).Qt .. 1jI9.1:'1<.~ .................................................................... . 
24 ENDC 

............. g:;i .. ~~.~~ ...... "?~ ......... ~~ ............................................. ~QV ........ .I~] .. ~t<;!3.C;:,...Qf.F;I,.N ...................................................................................... . 
26 11A8 30 2E 01 ~NB ONLINE, IKB2 : IF on line THEN 

............. 7.? J~.~!3 ...... . Q~ ......................................................... ~N':;:: ........ ~ ................................... ; ..... 9."'~F;'!J.t .. 9f1 .. )j fI.~ .. C;9./(I(fIj~{I.q ......•...•....................• 
28 l1AC 31 C8 IKB2: ACALL IKB6 

..........•.. ;?? .............................................................................................................................................................................................. . 
30 IFC NE,KBC_EK - KBC_DK - 1 

............. ;3.L ........................................................................ I;:R~QR .... 1 :.Tht:;; .. I=.Q!I.~ .• "Ij). J. . {I.Qt .• l!I.Qrk~ ........•.•..•......•..••••.•.•.•.•••.......•...•.•...........••.•.. 
32 ENDC 

............. :::!~ .. L1.~g ...... 7~ ......... e~ ............................................. t1.QY, ... , .. '~'" .1tI!'J'l':;::~I;IK ........................................................................................... . 
34 11BO 20 1F 01 ~B KBDISF, IKB3 I IF keyboa~d disabled THEN 

............. ;3.!;i .. t J.e;:! ....... Q~ ......................................................... lNC ........ ~ .................................. .I ..... j!.I)i!.~.1.~ •. ~j!x!l.qil.r:!I ........................................... . 
36 I1B4 31 C8 IKB3: ACALL IKB6 

............. ~l ....................... ; .................. ..................................................................................................................................................... . 
38 IFC NE,KBC_DC - KBC_EC - 1 

............. ;3.? ......................................................................... I;:R~Q8. .... 1 :.ThtJS .. l=.9s:t.~ .. 1II~.' J. . {I.Qt .. 1jJ.Qr."~ ................................................................... . 
40 ENDC 

· ............ ~t .. t ~.l;Ip ...... .7:~ ......... ~:? ............................................ ~!=!V ....... .Ph . . '!t.t<;!:l.c;,...e;.;; ............................................................ '" ............................. . 
42 I1B8 20 33 01 ~B CLKF, IKB4 : IF key click disabled THEN 

............. !l.~ .. \ ~.l;I!:l ....... Q~ ......................................................... J!'!C; ........ ~ ................................... : ..... 9.'-I:t.F;'!J.1; . .119 .. !<.~Y . . 1=.1. ~.C;!c: ..................................... . 
44 11BC 31 C8 IKB4: ACALL IKB6 

............. !l.!!? .................................................... ........................................................................................................................................... . 
46 IFC NE,KBC_DR - KBC_ER - 1 

............. f!7 ........................................................................ . e:R~.QR .... L'.T.I1L!;.. !=;Q!l.f1 .. 1!I~.lJ .. fl.9t .. 1P.Qr.'s~ .................................................................... . 
48 ENDC 

...•..••.•••. .,~ • .1. l J'lE;: ...... Z4 ......... ~.Q ............................................ !'!O~ ...... , fl. .. ftKI;l~~!;~ ...............................................•............•.........•............•........ 
50 !lCO 20 34 01 ~B REPF, IKB5 : IF auto ~epeat disabled THEN 

............. !=i~. J.l.C;;!! ...... Q!l ......................................................... H'!9 ........ I:l ................................... : ..... .119 .. ill.4t.C!. f:f1F.f1i!. t ............................................ . 
52 l1C4 31 C8 IKB5: ACALL IKB6 

............. !?~ .................................................................................................................................................................................................. . 
54 l1C6 74 80 MOV A, #KBC_ID : Have it serld it's ID numbe~ 

· ............ :;i;:! . .1.t (:;e ...... 9.~ ..•...... 9.49.E! .................. ~ KI;I~ ~ ................ !-It'lP. ....... P.CKI;l ...............................................................••.....•.............................. 



.L..:!~n:UI"'I'j .... '.1I,...n:UDI::.Nt.-n ~V:;;:;t.1 ..... nu;::.~ H;::.;::at:.rU:;'IiLl::.rt \V.1 '-"&'.Lcr .:::"t-rco-o..:t .1;,:1ii..:cViiVO ,HUe. .lOCi 

•••• ', -jI-;lt-jl-•• Z;:2.9. . COMP.\"!T~~ .. TE::SMl Nel.. . F.l RMWARE . ~ERS.tON . .l... 03 .. it~it .............................................................................................•....................•.......•.. 

............. . J .................................................. 1. i. .................... rI;:RI'11.r·:I}.1.:: .. 1;~.r:I1'Atl.i\ 1. jn~.t:~?l.i.:j:ii\ 1; .i.<?P ..................................................................... . 
2 ; 

............... a ................................................ .l ....................... ~T!;~MtNU.~ .. ~!'.~ t.~~.1. ~.:;;~.~ .. t:t;.~. :t:1?f.,!o.i.l)ii\ t . .f~.r: .. ~P.~ ... mel. A~.fi~ .......................................... . 
4 I emulation mode. This places the terminal in whatever mode 

.............. ::i ..........•.....•................................. ~ ....................... 1;to~ .. t:"'!':IfI.i.l)!J, 1 .. /fIlJ.!i':t .. I>.~ .. ~ ro .. t.Q .. E:Ill.l! l~, t~. :t:t;.:=o.!¥~ .. !f!?!I.~f'.~ ................................................. . 
6 I 

.....•.......•. 7 ................................................. ,; .............................................................................................................................................. . 
8 ENTRY none 

............... 5' .................................................. ,; ............................................................................................................................................. . 
10 EXIT none 

............. t~ ................................................... 1 ...........................................•.....••.....•.•...............................•........••.....•.................................•• 
12 ; USES all 

.............. ~;3 ................................................................................................................................................................................................. . 
14 

............ J~. Ut::,ij ....... ?~ ......... 4.1 .......... 1';9 .......... T:~RJ:1.~~.I.T.: ........... Rl':lh ....... fl.n.F'HJ;II,.IJ~!'i! .. ~QfQI:f ........... L .€;=J.~!i.r: .. 'It.tr.~!:'.l!tE:L .......................................... . 
16 llCE D2 lB SETB ERM ; Set erasure mode 

............. ~?. HJ;lQ ...... J;l~ ...•..... 4~ ............•............................... R~T.J;I ...... (:liITN ............................. .I ... ~~.t .. !O!\l!~r.~~.~ .. ~f.E:? .':'!"!t. ./fI~~l'!; •.................. _ ............ . 
18 I1D2 80 04 SJMP HIR ; Clear protected and return 

............ J'r ............................................................................................................................................................................................... . 
20 

•.......•... ;;:1 ................................................................................................................................................................................................. . 
22 

............ .4::3 ......................... '.' ........................ I.!. •.•.•.•••.••..•.•.•• H~~tNtT .. :-.. 1:l.~?fI);1; ~flt .. jn Lt:j!J, 1.i.:j:!J,1; .i.<1P •. , .................................................................. . 
24 

............ .4~ ................................................ .l ....................... ~f:lA~JJ'!IJ.T~ .. j..1) j:1; j..i\H?fI~ .. 1:.11", .. tJi\.r:!l!~ft",J .. f.<1f •. :t.I)~ .. tl.'l!Z.E: J.t j.n~ .. ~.~9.Q ................................. . 
26 I emulation mode. This places the terminal in whatever mode 

............ :~7. ................................................. 1 .....................•. :t:1)~ .. :t.l?f.I!l}.I)!i.l. JI)!J.!! t .P.E: .. i.tl .. t.'!. Ji\./fIlJ.1? tf! .. t.l)f! .. Hi!-!Z.~ r.t ~n~ .. ~.~9.Q, ...................................... . 
28 ; 
29 I ............ ·30·················································;······················ ENTRy···· n~ne··············································· .. ···· .. ·············· ................................ . 
31 I ., ...... , ... '32' ......................................... '" ... "j ...................... EX :{i: ..... ~.~ ~.~ ....................... " .......................................................................... .. 

•••••••••••• • :;c;2! •••••••••••••••••••••••••••••••••••.••••••••••••• ~ ••.••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••.•••••.•••••••••••• 
34 I USES all 

............. q? ...................................................... .......................................................................................................................................... . 
36 
37 I1D4 D2 OB HAZINIT: SETB HALFIA I Starts in bacK9round ............ '3EI' i'i06····· ·02· .. ····· ·ii:i············································ sEi'e····· ·ERM································i· 'Re'se't' er.asur.e· m~de""""""""""""""""""""'" 

........... .. q? .. ~.~P.:!;! ...... 7.~ ......... :?F. ......... Q~ ........ "'H.I1~ .................. M9~ ....... f'.F:J.~\-.rh .. ~.Q ..................... i. .~~. F.r:~~~~.';t.~P .. f.~~.l. P.!! ....................................... . 
40 IlDB 22 RET 



.... , 'z29Roi'ii' 'Mi"CFioSENeH' 'sos'i' cRoss' ASSEMBLEFi' ('vi'j:"zie" 'z4:"FEB':"s3' 'is: 30:'06" PAG'E' ·16·9·······································,·············· ................................. . 
•• .. > .~~.~ •• ~ :-.~'? . r;:}!~P.Y~~R . :r:~RI1 ~.~AL,. f r~I:'I."!!\R~ .. y.e:;~.~ ~ q~ .. L·.9;?! . ~~~ ........................................................................................................................... . 

1 "STARTOMA - start psuedo DMA transfer ················2···· .. ································ ........... ; ................................................................................................... , ......................................... . 

3 ; *STARTDMA* can only be interrupted by the stop DMA routine. 
···············4··················· .. ···· .. ······················;······················ 'ft" 1'$' '{o'{ b:a:te'd' 'Ii';;' pushi ng' 'the' ·a(id;..·e~;,s· h.;' s'ta:":F 'DMA" ont'o' the··············· .. ············· 

5 ; stack and executins a -RET-. The hardware take. over and .............. ·6················································· .; ...................... 'executes' an" i o'st''':iic t'i 0'0 . ·tt.a F' i's' hard' 'w'fie',f 'to' t"t-ie" cia Fa' ·tills .. ······························· 
7 ; and initiates reads from the video memory to th. CRT controler • .. ·· .. ··········8·· .. ···· .. ······························· ........ j ............................................................................................................................................. . 

, ............... ~ ..................................... ............ ? ........................................................................................................................................... . 
10 ; ENTRY none 
11 ; ............. i·2··· .. ·· .......................... , ............. " i········ ..... , ........ 'EX iT···· . 'no'ne' ................................................................................................... . 
13 ; ............. i·4··· .. ·············· .. · .. ························· j ...................... ·USES····· ·no·ne·································································· .................................. .. 
15 .... ·· .. ·····1'6· .. ········································ ................................................................................................................................................... , 

17 llDC CO DO STARTOMA= PUSH PSW ; Save processor status ............. ie"i iDE .. ·· .. by· .. ····· EO············································ ·pusi·i····· Ace'············································ .. ·· .. ················ .. · .. ······························· 
............ J~ .. 1.~F.9 ...... !=:9 ......... r.C! ............................................. ~\J.*'?ti ...... !'! ....................................................................................................... .. 

20 
•.........•.. :?}. .. H!;:? ..... 7.0;:;, ....... . etfi ......... $2 ................................ M9~ ....... J.I;:., .. tU!;J;lI'1.AI ..................... ! .. $~ 1 ~<;t .. .i.l)t.~r.~!J.~j:.!i .. h'.~. P.1.'IA ............................... . 

22 11E5 02 S4 SETS OMATYPE ; Set type for OMA transfer 
............. ~.q ......................................... ...................................................................................................................................................... . 

24 l1E7 E5 09 MOV A, OMLNA 
............. 7.~ .. qJ;? ..... 7.9 ......... ~!? ............................................. ..,Il'!~ ........ :E!P.~ ............................... 1 .. ~f . .I?I:'I.~ .. f;?r: .. U.l'!~ .. ~9. J:1;iF;~ ................................. . 

26 llES 30 24 02 JNB VSPF, SOl ; IF no suppression THEN 
............. 1..7 ... U1;I;: ...... k:? ........ n ............................................ . Gk~ ........ 'X!?P. ............................... ! ........ il.l.I}l.~Y.!i. :1; \J.r:!l .. yJo;l~9 .. 9!'! .............................. .. 

28 
29 llFO CO OS SOl: PUSH DMAORL ; Push OMA start address ............. 30"i i·F2'····· eel········ oA············································ ·PUSH····· ·DMADRH·························· 'j'" '';;';to'' t'he" i,-tack·············· .. ······························· 

............. :;3.~ .. 1.~F.~ ...... Z:'? ........ ~G ........ . f.I: ................................. I'1RY ........ 11:i.Q, .. ~9fF.I:I ..................... ! .. ;r.I)~:1; ~.~U?!l'l .. i;i.JT!f!r:. X\i.1.V~L ............................... . 
32 ilF7 75 8A 06 MOV TLO, #006H ; For 80 characters 

............. ;3.:::c .. O'l:fl ..... . J.I~ ......... fiC ............................................. $!;TJ:! ...... TRQ ............................ _ ... ;. 5til-.r:-t .. H!f!Elr .. r.IJ[l.I)~.f'IIl ........................................ . 
34 liFe 32 RETI ; Start psuedo OMA 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 170 
..... "!!"~~ .• ?::::;::~. !=<9ME'l-!T!;~ .. T!;~!'1JN~!-.. f.Hl.I')I,ojAR~ .. ,-!I;:RS.l.ON . .t .• 9.3 .. i!"l!:i!" ............•.....................•...............................................•.•.•........•..............•....••......... 

.............. ~ ................................................. .'.l ..................... ?19f.P.I")~ .. :-.. ~.t:9f!. f!~!J.~s:I.9. J;1!'1l~.:t; !'.<lr.l!f.Etr· .... '" ............................................................. . 
2 ; 

•.••••..•.•••. :;> •..••••..•.••..••..••.••.•••••...•.....•..••.••••. ; .••..••..••••••••...••• ~.~T.OP.Q~.~"!!" .. ~.l! .. t:I)~. !=!tt!~r· .. r.'1-J.f . . 9f.. t.Ilf' .. P.I")~ .. tr:iiln~f~r:. r.9!J.t~.I}f!.· ...................... , ............. . 
4 ; It stops the time~, cleans the stack, sets -DMATYPE- to it's 

.............. ~ .................................................. ; ....................... f!'?r.f!lil.l. Xii. l. !l.ft? .~.rHI .. f'niil~] ~!? .~fJ.t",.r:-f.I.I!".t~.· .... H .. ~ t .. 'Il.s,!?. fA] Hn!!' .. f!lf!.I'I'!9fX ......................... . 
6 ; then it finishes UP that othe~wise it continyes and calculates 

.............. 7 ................................................. 5 ....................... :I:.I)j!' .. r'.ft::<.t. nnf' .. Q.l!IJl.~~r.l .. "'Mr.~~.l!? .. !i.ll9 .. ~.Il9!':~!':!?. f~J;" .. J;I!,!~ ............................................. . 
8 ; 
9 ; ............ ·iO'······· .. ························ .. ············· .; ....................... EN1:RY··· .. n'~ne"""""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' .•...•......••..•..•........... 

11 ; ............ ·i2'··· .. · .. ·········································;···· .. ········· .... ·· ·EXI·T····· 'n'~ne"""""""""""""""""""""""""'''''''''''''''''''' .............................. . 
............. ~:;:c .................................................. ; .............................................................................................................................................. . 

14 ; USES none 
............. ~!? .............................................................................................................................................................................................. . 

16 
17 IlFD C2 8C STOPDMA: CLR TRO ; Stop time~ ........... "is' TiFF· .. · .. 75······ .. ·Afi········ 95·· .. ······· .. ··················· ·,;.jO\/···· .. 'iE;' ·,Jt·!·E:·INI·T·········· .. ······· ';" Reset' i·':'t·e~·r.i;pt" ;;;";~Lb i 'e~"" .............................. . 

............. 1.~ ............................................................................................................................................................................................... . 
20 1202 20 B4 20 JB DMATYPE, DM1 ; IF filling memo~y THEN 

............ 7.~ . . ~?Q!,5 ...... .r!:? ........ ~~ ............................................. $~T!3 ....... Q~I.~TXP.E; ......................... i ..... ~.ft:t .. :-.J:!t:'IflTXt:'J:;:-... tr.!. f!9rJrl~L ............................. .. 
22 1207 DO 83 POP DPH ; get last add~ess f~om 

............ ;4~. );4Q? ..... .GQ ......... ~? ............................................. P.Of' ........ 1)p.1,. ................................ ; •.... ;1:1)", .. !!'.t~~!<. ................................................... . 
24 120B AD FO MOV TEMP, B ; get r'emainde~ 

............ ;4? .. F~9P' ...... J;!p. ........ . Q9 ......... . QL ................................ ';::.-,!~J; ...... T!;~P.l. .~Ql. F~.t,.!-................ ; ...... I.F: .. I')~t,",.~ ft.~ .. l f!.f:t .. :r.I-j~N ................................. , .. 
26 1210 32 RET! ; ~etu~n 

,27 1211 74 20 FILL: MOV A, #' .- ; ELSE set UP and ............ 28" i2i3····· ·53········ ·83········ CF··························,······ A·Ni..'······ 'rIP':'-;' #DMAANL·························································· .............................. . 
29 1216 43 83 10 ORL DPH, #CHRORL ; mask into cha~ memo~y ........... "3(>" 'i'2i9····· ·A3· .. ······· .. ·· .. ·· .... ····· .. · .. F'Ci i .. ·· .. ·· .. ········ i:'Jitc······ ·i:iPTR······· .. ·····················;······· REPEAT"b'ump' pos'i t';1,;':," .............................. . 
31 121A FO MOVX @OPTR, A ; fi 11 with spaces ............ 32" i2iii····· ·53········ ·83········· EF································ ·A·Ni..'······ 'DPH';' #ATRANL················· .; ........... maSk··:i. iit;;' at F':i'bl"te' ·,;,e"o;·························· 
33 121E FO MOVX @OPTR, A ; clea~ att~ibutes ........... "34" i:iiF'·· .. · ·43· .. ··· .. ·83···· .... ·iij···· .. · .. ·· .. ··· .. ······· .. ·· .. · ORt. .. ···· "op~i;' #CHRORL· .. ·············· .; ........... ma'sk" into' char.' ·nie·nio~·.,: .. ·····················"·"·· 
35 1222 DD F5 DJNZ TEMP, FLl ; UNTIL index1 = 0 ............ 36 .. i224 .. · .. ·32 .. ·· .................................................... RETY· .. · .. · .. ································ .; ..... Ret,:.;.:,:,···· .. · .. ·· .. · .. · ....................................... . 
37 ·· .... · .. ···38· .. ············ .. · .... ···· .. · .. · .. · .. ··· .. ·········· ........................................................................................................................................... . 
39 1225 75 DO 08 DMl: MOV PSW, #BANK1 ; ELSE select bank #1 ............ 40" i228···· .. Do· .. ···· .. EO··· .. · .. ··· .. · .. · .. ····· .. ·· .. ·· .. ··· .. · .. ·· . PDF' ...... ·Act .. ·· .. ···· .. ··· .... ··· .. · .. ·· ... ; ..... 'ci ean' off' stack· .. ···· .. ··· ............................. .. 
41 122A DO EO POP ACC .. ··· .. · .. ··42 .. ·· .. ·· .. ···· .. ·· .. ······ .. · .. ·· .. ··· .. ············ ........................................................................................................................................... , 
43 122C 09 INC DMLN ; bump cIJ~~ent DMA 1 ine ·· .. · .... · .. 44· .... · .. ····· .. ·········· .. ·· .. ········ .. ····· .. · .. ·· ............................................................................................................................... , ........... . 
45 1220 20 39 13 JB FREQ, OM1A ; IF 50 Hz THEN ............ 46' ·i230·· .... 139 ......... ·iti·· .. ···· 02 .. ·· .. · .. ···· .. ················· ·tJNE····· 'DMLN;' '#2'9:' . O'M 1'8 .............. ; ........ iF"i j:ne" 2'9' ·Ti·lEN .... ······ .............................. . 
47 1233 80 13 SJMP DM2 ; w~ap ar'ourtd 

............ 4s .. i23S .. · .. ·89 .... · .. · ·iii········ ·60'········ tiM'iS·:······· .. · .. ···· 'CJN·E···· "DMLN; #NUMLiNES;' ·oM'ic····· .; ........ ELSE' 'iF' Yine' . .t;; ·2s .. fi·iE·I\l··· .. · .. ····················· 
49 1238 40 10 DMIC: JC DM3 ; do usual stuff ........... '5'0' ·i23A······ 89········· i'A········· 00································ ·c:.iNE······ DMLN';#NUML'iNES+i:" iirii·o······································ .. ···· .............................. ' 
51 123D 40 lC DMID: JC DM4 ; ELSE IF line >= 26 THEN ............ '51' T1~!=" .... 'D~ ........ '9~ ............................................ SE:t'S' .... 'ilsp' .............................. '; .......... 'beg i''';' b i an iii rig' ..................................... .. 

53 ,1241 80 18 SJMP DM4 ············5'4········································ ....................................................................................................................................................... . 

55 1243 B9 19 00 DM1A: CJNE DMLN,#NUMLINES, DMIE ; Check fo~ w~ap a~ound ........... '56 .. i246······ 40··· .. ···· 0"2' .. ····· .... ·· .. ···· ·DMiE:·········· .. · .... Jt' ........ DM3····· .. · .. ·· .. ·· .. ··· .. · .. · .. · .. j· 'iF" '1' ine' 'j.' '25 . THEN" ........................................ .. 
............ . ~?. ~?~::! ..... .?"? ....... .<?~ ......... , ........... P.t:I;;:~ .................. ~.qy ....... .I?!'!~!'!! .. t.I~ ........................ ; ..... !'!~~~ . . ~.r:?~~~ .................................................. . 



..... 'z 2'9ROM';" M i'CROBENCH . 805 i . 'CROSS' ·liti,;'SEMBLER .. (' iii i :":2'i 8' .. 24:":FES:":S3 . i'5: '30':' (;6 . PAGE' . i'li' ...................................................................................... . 
..... ~~~. !-.-:?:'? .9!=!t:t~l,I:r.E;~ .. J~RI:1.l:~AI,. . .f.I.f;/M".IAf;/!;. ~E;:Rl?~.QN. ~'" 9.~ .. l!'!t.l!' ............................................................................................................................ . 

1 
............. '2" i'24A····· ·74········ ·47···················· ·DM3i·················· MOv······· A;' ·#LORDER····················· i' 'ELsE' set' base' 'of" t'ab'i e···································· 

3 124C 29 ADD A. DMLN ; add in offset .............. '4' 'i2'4ti··· .. FS· .... ·········· ., ........................................ HoV······ ·i:iMPTR;··Iit····· .. ·· .. ·············;···· "move;' iT'i n·te.·· p·oi'nte;.. .. ·· .. "··········· .. · .. ········ .. " .. 
5 124E E6 MOV A. @DMPTR ; get value fr-om table ... "" ........ <;; ....... " ........................................... " ............................ "." ....................... " .. "."" ... " .......................... " .. " ......................... " .................. .. 

7 124F 75 FO 50 MOV 8. #NUMCHARS ; set UP for- multiply .............. ·s· ·i252····· A4················"·········"·"·""·"············"········· MUL····"·· AS····· .... "." ... " ... """"" ... " ...... j .... 'do' "{t"·"··········· .. ··············"·"'"""·"·············"··"·" 
9 1253 F5 08 MOV DMADRL. A ; save low or-der- byte ............. iO' 1'255'" .. ·E5· .. ······ FO"····,,··········,,"··,,····· .. ·,,····· ..... MOV·· .. · .. 'A~" B··"··"" .. · .... ···· .. ·,,"··"· .; ..... get' hi sit=. "oi--'de"": .. by·te"·"" ...... ·· .. · .. "·· .... ·" .. ·,,·,,· 

11 1257 24 60 ADD A. #HIGH (DMAMEM) ; add offset 
,."" ........ -ri' ·i259· .. ·"· F$'·"· .. ·· ·Oil! .. ·········"·,,"··················"·"·"···· .. Moi!······ 'DMADRH; "if .. ·""····,,·· .. ···· ';"'"' "save" ',,'{9h' order:' bvt·e .. ····"··"·· .. " .. · .. ·,,·· .... "· .. · 

13 
" ........... " i4" ·i25S······ 00··"· .. ··· ·Fi:.i··················· ·DM4i·······""""······ . POP' ..... " ·ff·················,,··········"·"· ';" Re·st'o;..e· ieiii sters' and' i--·ebji--·o·················"··"·"···" 

15.125D DO EO POP ACC ............ 'lb" 'i25F····· "Oti········ ·Dci············· , ................... "" ... "." ... POP ...... 'p·SW·····""·"···"··"················,,········"·········"··················· .. ·"···"··················"·"·· 
17 1261 32 RETI .............................. ~ ............................................................................................................................................................................... . 



••••• '!f:lf:'!f . • l;-:?~ . (:;QMF;>!-!T{;F.( .T{;ijl''U ~I,.. .f.UlM~ABE. y'I;:RS.I.ON . .I.. Q3 .. l!"j(:l!" ............................................................................................................................ " 

...•.......... L ................................................. l.! ..................... ?.1f.U ... I..:: .. ~ t~~·:t: .. f:i.1.1.i.ol".. wt t.!) .. ~ P.~!=.~l!' ...................................................................... . 
2 1 

............... :;c ................................................. J ....................... ~.ST.F:J.L .. I,...iI; .• t;;;t.K?.s. .. t;I)~. nYJIlI;ofl'.r:-. . '"-If •• S:.!)jI..r:jI..<;j;.~r.!< .. <lD.<l . .1.9.~;;t..t;i.ql) .. in ..................................... . 
4 l' screen memory and fills them with 20H and places the 

.............. ~ ................................................. ! ....................... il.U.r:-.i.I;o!-tt? .l'3.:l y .... fI .. ~.Ilj;.Q . .<lj;.t;r.i.t>.l.lt~. JIl<tlJll'"-lr.Y, .... H' .. j:.~!~ .... l!' .. ~.rJj;.Q ........................................ . 
6 . 1 account the mode that ERM is in • 

............... 7 .................................................. 1 ............................................................................................................................................... . 
8 ! 

............... ? ................................................. ! ....................... !o.I'fl'.f~Y ..... iA? .7 .. 1).411\1:(<tlr: .. qf. sh~r.~!=.1;~.r:l!'.. J.i'(?~ .. t:t'J~~, .. ~;::;? ............................................... . 
10 1 (B) = attribute to write 

............. 0 .................................................. l ................................... iP~:r:~) .. ;=: .. o;l)il.r:-il.t;t.~r .. JIl'l'JIl'H·.\ .. ~!l.<!r-.i'(!>.~ .. t:9 .. l!'.t:?r:t .. fr:q!1! .................................... . 
12 ; 

............. ~? .................................................. ! ....................... f:)~rL ..... r.Q!"'~ ..................................................................................................... . 
14 1 

............. ~~ .................................................. ! ....................... \J.q!O.q ...... !?t.' .. ~! .. J;lP.TR! .. I;!=!~K??. J.E;f."I.r:'?. ~NP.l\:;::., .. :O.I'1~R. Q ................................................ . 
16 

............. 1.7 ................................................................................................................................................................................................. . 
18 1262 FB STFILU MOV INDX2, A 1 Save count 

............. 1.? .. ~g9:3: ...... ~f ......... F.9 ............................................ . t'lQY ........ ~Q~!<.:?, .. \3 ......................... 1 .. R'l-Xf.' .. 'l-t.tr.tl:o.Yt.<l'l" ............................................... . 
20 

............ ?~ .. ~:;::.~~ ...... ~f ......... QQ ......... ;3,1;1 ................................. .;l-!~!; ...... ~P.ijK~1 .. tt.Ch .. SF.? ............... ; .. J.r: .. ~t.tr.:l !:tJlt.<'H' .. THF;::N . .s.~fo:O;:.i.'I-.l .............................. . 
22 

............ ;::;~ .. ~;::;~:=: ..... . q~ ........ . ~? ........ M ................................ . .,.IN? ....... E;:Rr:t., .. Rr:A ....................... J .. .IX .. r.Qt .. <tlr:"'.~vr:<l' . .IT'f.!o;ifl' .. J:I:I~N .................................. . 
24 

............ f':!? .P~~ ..... .E;:~ •........ :;:f ............................................. !1.Qy ........ !?t., .. P.f.I.t;:hJ;l ....................... ! ...... ~f .. ("r:9.t:~.c;tf(o;I .. f.i.'l'.l.o;I~. :r.f:lfN ............................. . 
26 126D 70 36 ,JNZ SFB 1 spec ia 1 
27 ............ is" ii6f.'·· .. · ·53 .. ·· .. ·· ·83 .. · ...... EF·· .. · .. ·· SFA:···· .. ······· .. ··· i:iNi..:······ 'DPH';' #ATRANL· .. ·· .. · .. · .... ···j···· 'co'ri~':e~'t' 'to' 'DMA"~,~';'~;'~;'" .............................. . 
29 1272 43 83 20 ORL DPH, #DMAORL ........... "jci' i275····· ·EB········ .. ······· .... ····· .. · .. ··· .... · .. ·· .. ····· .. ···· Hoi}···· .. · Pi;' ·iNDxi······ .. ··· .. · .. ···· .. ··i···· '9E;t' ·co·...;;.;t .. ba:ck······· .. · .. · .. ············ .. ················· 
31 1276 23 RL A ; multiply by 2 ............ 32" i277····· ·75········ ·Fci········ 03································ ·i1oi.i····· "B';' #3·····························;···· 's~:t' '~p" f'~~' 'Ct'i'vi'Cte' b)': '3 ................................ . 

........... .. ~? .. P?fL ..... ?~ ........................................................ P.~Y ........ 1;'l.~ ................................ ..1 ...... ~J.~~.~ . .r:~.rI)'!I.~ro.q~r: . .i.t:' .. OH ................................. . 
34 127B C5 FO XCH A, B ! switch to wor·k with (B) 
35 127D B4 02 06 C,JNE A, #2, SF1 ! IF remainder = 2 THEN ............ 36 .. i280·· .. · ·05· .. · .. ·· FC;·········· .. · .. · .. ····· .. ············· .. ···· iNc··· .. ·· ·8 .. ············ .. · .. ········· .. ···· .! ........ bump' '~'l'ock' 'vai ~'i.""'''''''''''''''''''''''''''''''''''' 
37 1282 74 00 MOV A, #0 ! r·emai nder : = 0 ............ 38"i 284" .... so' ........ 07" ............................................ sJMP ..... 'SF2' .............................. '1' .••• ELsE:' .... " ..................................................... . 
39 ............ 40" i286···· .. 84·········00········ 04········· SF'1 i······· .. ····· .. ·· C·.jj\.IE· .. ·· 'A';' #1)';' SF2·····················i······· 'iF" ~·~rnai. ode':: ',;; 'o"i"HE:N ................ , ............. . 
41 1289 74 02 MOV A, #2 1 remainder := 2 

............ 42' ·i28B····· ·ii;.········· FO············································ . DEC' ...... ·ii··································i·········· decr.e,;,e~,t·· c'j ,;ck" c'~~'~F"""""""""""""'" 
43 128D C5 FO SF2: XCH A, B 1 swi tch back ............ 44' ·i28F····· ·F4······················································· ·cpt.:······ ·A···································i···· 'take"2', s' 'cc;';'pj e'';'e'';F 'of" (A)···························· 
45 1290 04 INC A .. · .. ····· .. ·46···· .. · .. ·· .. · .. ··· .. · .. · .. · .. ·· .. · .. ······ .. ·· .. ····· ............................................................................................................................................ . 

47 1291 C2 AF CLR EA' 1 disable interrupts ............ '4s" ii93····· ·00······················································· ·~j,jp···········································i·····9 i"..iE;· i:'ime' 'to" c·lear········ .. ······························ 
49 1294 75 A8 82 MOV IE, #IEDMA ; ini t for' DMA ........... '50' ·1297"····· (;2········ ·8·4'··········································· ·Ci...'R······· 'DMATYPE·························;····· $'e1:" h'pe' 'fo'':'' 'ci ea;":' mi.mo;...:,;····························· 
51 1299 CO 82 PUSH DPL ; push DMA start address ............ 52' T29B····· ·to· .. ····· ·83······ .... ·· .. · .. ·························· . PUSH' .... ·i)'pi·!·············· .. ···············i·· .. ·· (;rii:'o' 'th'e .. stack· .. · .... · .................................. . 
53 129D 75 8C FF MOV THO, #OFFH ! set timer 0 

........... ·~.;'4· ·12AO······ F5·· .. ····· SA······· .. ··············· .. ·········· .. ··· .. · ·MOV·· .. · .. 'rCo;' ·PI···· .. ··· .. ········· .. · .. ·;··· .. f:o;':' ;';"';iro'be'r "of"' c·ha.'ra·cter.:;·· .. ·················· .. ······· 
55 12A2 D2 8C SETB TRO 1 star·t timer running ........... '56 .. i2A4······ 22·· .... · .. · .. · .. · .. · .. ·· .. ·· .. ·········· .. · .. ····· .. · .. ·· ·RE·T·· .. ·· .. · .. ············· .. ··· .. ····· .. · .. ··;····· s·ta:,:.i: .. DMA······· ...... · .... · .... ··· .. · .. · .. ·· .. ······· .. ··· .. · 
57 .................................. _ .............................................................................................................................................................................. . 

. . . . . . . . . . . . . . . ~ ..... ' ........................................................................................................................................................ ' ... , .............. , ...... '.' , ...... . 
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.. . . . . ~~~ .. ?;:?~. !:;9!,!F;'!-!T~~ .. T~.~!'1.~ !'I.~~ .. n~.I'1~A~~. ~~R!?.I.9'" .. 1 .• ~~ .. l!"~l!" ...........................................................................................••.....•.......................... 

1 12A5 E5 3F SFB= MOV A, PFIELD ! ELSE set protected fields .............. 2' "i:2A7······ S4········ ·F:e:········ ·o·{································ ·c.:.iNE······ A;' '#254;' ·s;:=:3"················· i···· 'ELsE' 'iF' 'non~' pr-ote'ct'ed . THEN' ....................... . 
.............. ~ .. 1.?f!~ ...... !';1 ......................................................... c;:p~ ....... f! ............... , ................... ~ ........ !".~t.. f.qr .. {l.o,{l~ ............................................ . 

4 12AB FD ' SF3= MOV TEMP, A ! slilve vlillue in -TEMP-
............... ~ ......................................................................... , ..................................................................................................................... . 

6 12AC 53 83 EF SFLI ANL DPH, #ATRANL ! REPEAT mlilsk to Iilttribute 
7 12AF EO MOVX A, @DPTR ! set current Iilttribute .............. 8 .. i280····· ·54··· .. ··· ·(iF· .. ····· .. · .. ··········· .. · .. ········ .. ··· .. ·Aiili.:'······ A;' '#ooooH i·is· .. ···· .. ······· i .. · .. · "mask' data: .. ···· .. · .. ·· .. ·· .............................. . 
9 12B2 70 05 .JNZ SF4 ! IF no Iilttributes THEN .. .. ............. 'io' ·1284····· ·SD .. ·· .. · .. 8I:i·· .. ···· os···· .. ···· ...... ··· .. · .. ····· .. · 'c'Jiilif'" "TEMP;' '#SOH;' ·S;:=5············· .; ........... 'iF' '';;,':o'teCt:ed' ·tj.jEN· sk'{ p ...................... . 

11 12B7 80 OE S.JMP SF6 ! ELSE ............. i':2' ·iiss;····· '50 .... ····· .. ········ .. ·· .. ···· .. ·· SF4·;················· ·ANt:. .... ··· '1%:" TEMp········ .... ········ .. ··· .! .............. ma;;":' 'wi'th" p·,.:o·te·ct'ed······ .... ·················· 
13 12BA B5 05 02 C.JNE A, TEMPA. SF5 ! IF protected THEN ............. i'4' ·iiso····· SC,..········ OS·· .. · .. ················· .. ··············· .... SJMp .. ·· .. SFb··· .. ···· .. · .... ···· .. · .. · .. · .. Y········· .. · .. ·· ;,;kl.·,;. .. ···· .. · .... · .. · .. ····· .. ········ .. ··· .. ···· .. · 

............. ~'~"iiBF""'" i:tF··········· .. ··········· .... ···· ·51"5·;'············· .. ·· ·Moli .... ··· 'itt:' ·WORKi······ .. ······· .. ······ .! ••.••... i;;et" att'rl.·bu·te.·· Fo' w;..·{ te·········· .. ·· .. ········ .. · .. · 
17 12CO FO MOVX @DPTR. A ! write Iilttribute out . 

............. "18 .. ii61'····· ·4:'3········· S3········· ·1'0 .. ········· .. ········· .. ····· .... ORC······ 'DPH';' #cHRoRi.." .. ······· .. ······ .! ........ mask' 'to' charact'e;.:· memo·,.:.;;· .. · .... ···· .. ······· ... . 
19 12C4 74 20 MOV A. #' , ; set sPlilce to wri te ............ ·z·o· ·iZC6······ Fe)'······ ., ................................................ ·Movi(····· ·@DPTR;··p,························,········c·je.·a;.:· c·h.it:,.:ilcte;.:·· .. ··· .. ······························· 
21 12C7 A3 SF6= INC DPTR ! bump pointer ............. 22 .. iz·C8·· .. · OS·· .. ····· E2······ .. ·· .. ································ ·DJlitZ· .. ·· 'IND;(:i;" S·Fi.."· .... ···· .. ·· .. ·····;····· uNTii.."· iion·e· .. · .. ·· .... · .. ·· .. ············ .. · .. · .. ········· .. · 

............. ~=? .. ~~C;:A ...... :?? ........................................................ ~J:;T. ............................ , .................................................................................... . 
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..... 1t:It1t . . l::2~. kOMP.UTI':R.TERMINAL. F.IRMWARE .. VEBSI QI\I .. 1 •. 03.. MiI: ............................................................................................................................ . 

.............. L ................................................. I.t ..................... S.I;RH\)".:-: .. IH!r:i ... 1. .P..o.r:-~ . .i.I)j: .... r.r.!J.F:'j: .. r.QIl.t: iJlfC' .............................................................. . 
2 I 

.............. ::l .................................................. L .................... :1t!:lERlAI..:II:. P.r:-P.~~.!ol>."'l> .. al J •. l>.tll'.h .. 1.. P.ttr:t .. irtt~r:-r.Up.tl> .................................................... . 
4 

.............. 5 ..... ............................................. i ................................................................................................. ............................................ . 
6 ENTRY none 

.............. Z ................................................. 1 ..........................•.....•.........•..•... , .........•..•...............................•...•...............•......••.................•. 
8 ; EXIT none 

.............. 9 .................................................. t ............................................................................................................................................ .. 
10 I USES none 

............ )~ ............................................................................... , ................................................. '" ................................................................ .. 
12 

............. P .. ~.~r;:;.F! ...... r;:;.Q ......... P.9 ..................... SF;~.J:~!-:: .............. F:'\-!$H •..... ~P.~ ............................... ! .. ?~Y.tt . . r:f!.!! ~.!i t.~f.!i ............................................... . 
14 12CD CO EO PUSH ACC 

............. ~~ .. ~?l=:f ...... l=:Q ...•..... F.9 ..............•.............................. F:'\-!$H ..... . F! .......................................................................................................... . 
16 12D1 CO 82 PUSH OPL 

· ..........•. 1. 7 .. ~ ;2;J;Ji'! ...... ';;P ••..••.•• !3.~ ............................................. F:'\J.$!i ...... ProH ...................................................................................................... . 
18 1205 20 98 05 ~B RI, SERIN I Check receiver interrupt 

............ J?. ).?p.e ...... ?.Q ......... 5?'i' ......... ~$ ..................................... ¥! ......... T.I.~ .. $~Jw.l,lr ...................... 1 .. l=:I)~!;k. ~.r:M:>.I[I~.t; .. ~ft.t;f!.r:r:-.,-!J;'.t: ..................•.............• 
20 120B 80 3A S~MP SRT ; This should never happen 

............. :?~ ................................................................................................................................................................................................ . 
22 12DD 75 39 00 SERIN= MOV AUTOCNT, #0 

............ ;2;:;J .. ~;2;I;!R ..•... Q;4 ......... 7.4 .........................................•... $~.l:~ ...... ~SP.f ........•....•................ i .. r;:;.IJ'iI-.I1~~. :a,':I.t:'? .'?ff .............................................. . 
24 12E2 C2 98 CLR RI I Clear receiver int flag 
25 12E4 E5 99 MOV A, SBUF ; Get character 

........... '26" i2E6····· ·54········· 'iF·········· .. ································ ·ANL······· 'A;" #oi'i i'i i'i iii················ i" Mas'j(' 'of'f' ·pa,·p1·ty··········································· .. ·· 
............. '47 .. ~;2;~l'! ...... ?R ....•.... ~.~ ......... 9.4 ................................. -.,113 .•....... HI;l.1;! .. $.I.Q .....................•.. i .. ~f.. f!'?t:. H'iI-.;;~.I.t.i.I)~. m~.~ ... .................................. . 

28 12EB 60 2A ~Z SRT I IF nu 11 THEN exi t 
............ A? ............... ................................................................................................................................................•............................... 

30 12ED 20 23 03 SIO= ~B PRNTF, SII ; IF not printing THEN 
31 12FO 30 2E 24 ~NB ONLINE, SRT ; IF offline THEN exit ............ '32" i2F3····· ·84········· 1·3········· 08········ 's'i i·I·················· ·CJNE····· 'A;" iixo'FF';' sii················ i" iF' ·.:.ic'cii='F:..·· r-ecei;;e'd' THEN··································· 
33 12F6 20 23 06 JB PRNTF, SI1A ; IF not printing THEN ............ '34' i·2F·9····· ·2·0········· 42········· 05································ . ..Ji3 ........ 'AOM3;' ·81·2······················ .; ........ iF' 'ADM' '3A ·'rHE'N··s.k·{ p .................................. . 
35 12FC 20 43 02 JB HAZ, SI2 ; IF Hazeltine THEN skip ............ ·36"i:2FF .. ·· .. 02 .. · .... · ·i6 ........ · .. · .. · .... ·· si'l'Ai .. · ...... · .. ··· .. S;ETif·· .. ·XOFFRCVED···· .... ·· .. ···········;···· 'fi ag' 'f:'or: ·XOFF········· .. · .. · .. · .. ·············· .. ······· .. · 
37 1301 B4 11 02 SI2: C~NE A, #XON, SI3 I IF -XON- ~eceived THEN ............ '38' i·30·4'···· ·C2········· ·i6············································ ·CLF<······· ·XOFFRCVED······················ .; ..... ii ~9' 'for: ',io" ic'OFF················ .. · .... ······· .. ·········· 

............ >=!? J>=!9~ ...... ?9 ......... ~~ ......... ~I; ......... P.P.= ................... oJ¥! .•....... 1":f<.~T.F. 1 .. pRT. .................... J .. . I.F; .. ~r.~ r.~ ~n?' .. T.I-!;:!'! .. ~~.i. t. ...................................... . 
40 1309 12 01CA LCALL PCIF ; Put character in input FIFO 
41 130C 30 D5 08 JNB FO, SRT I IF -XOFF- needed THEN ............ 4:2" i30F····· ·-;i········· C4············································ ·ACALl.'··· ·DOXOFF················ .. ········· i····· s'er;d' 'an" :"'xo#:":' arid' exiT···· .. ························· 
43 1311 80 04 SJMP SRT ·············44······································· ......................................................................................................................................................... . 

45 1313 C2 99 SEROUT: CLR TI ; Clear transmit int flag ............ 46' ·i3i5····· ·D2········· i'3········································· .. · ·SETS····· OK"TRANS·························;·· 5'e1:" 0''';' 'to" rransmi. t···· .. ······· .. ························ .. · 
............. ~? ............................................................................................................................................................................................... , 

48 1317 DO' 83 SRT: POP DPH I Restore registers 
........... : .4? .r:~!? ...... '?~ ......... !'l.:? .••.•...............•••..................... . 1":9.1": ••••••• • f!fh .......................................................................................... , ........... .. 

50 131B DO FO POP B 
51 131D DO EO POP ACe ............ 52" i3iF····· '00' ....... ·D'O······· ..................................... POP' .... ··PSW·············· ......................................................................................... . 

............ . ~;'!. J>=!?~ ...... ?L ........ ;2.9.· ............................................ ~r;:;J~\-.I,. ..... ~~.1:~ .............................. j . . !l.~!l.1:! J.~ .. c;(l~~.1~ ................................................... . 
54 1323 D2 AF SETB EA 

· ............ ;~ . £'~~'i' ..... ~~ ......... AF' .................... SRT'i:" .... " ........ ·~C~· ...... 'EA ............. " ................................................................. '" ........... '" ....... . 
57 1328 32 RET! I And return · .......................................................................................................................................... ~ ....................................... " ....................... '-.' , .. 
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.•. .. !':-I!"!'" .. ~.-:?-.~. !~'?I'!I.".L!T~I3 . .J!;=:R~.I.~f!t,. .. F;.I.~MI:I~~~ .. Y.~f!.~rq~ .. ~ ... 9.~. ~~~ ................................... '" ...... , ............................. '" ..................... '" ......... , ............. . 
1 "IRQ - inte~~upt ~equest ......... ······2·············· ...................... ··············i····· ......................................................................................................................................... . 

3 ; *IRQ* is executed when the CRTC sta~ts to display the 25th .............. "4 ................................................. ; ....................... fir.';;:'" At"· Hii"s' po'{n't' the' DMA' Ho·.;; "riurnb'e;': 'm'us't' hav';; 'b;';eo" ;,-e1:'············ .. ················· 
5 ; to ze~o o~ some e~~o~ has occu~ed. This ~outine is a safety 

.............. 6·············· .. ······· .. ························ i······················ 'chec''::' ·fo·r.· 'ao:';' ·su·ct.· '£,'r:r'Ors' and' wi i'i' ·ta.'ke· ·a.'t· ;no·st'· o·ni.· 'frome' ·to······························· 
7 ; st~ai9hten out any such e~~o~s. It also takes ca~e of any .............. 'S ................................................. ; ....................... ci ock' t'lml rIg' 'an'd"1i i'i n'\( 1'rig·:················································································ 
9 ; ·············10················ ................................. j ............................................................................................................................................. . 

11 ; ENTRY none ·············ii··············· ................................. ';' ............................................................................................................................................. . 

13 ; EXIT none ........... ··i4········· ....................................... j ............................................................................................................. , ............................... .. 

15 ; USES r,one ·············i'6 .... ··········· ............................................................................................................................................................................... . 

17 ............ 'lS' '1'32·0;)····· ·to· .. ·· .. ·· i:io .. ··················· i'RQ':' ................. ·pUSH····· ·PSW······························· j" save' ·;.e·gi'si:'ei-:s··········· .. ··································· 
19 132B CO EO PUSH ACC ............ '20' ·1320······ co········ ·FO·· .. ··· .. ···· .. ····························· ·p·USH····· ·13··········································· .. ························ .. ··············· .. ·················· 
21 132F CO 82 PUSH OPL ............ '22' i.'33i····· ·c·O········ ·83············································ ·pUSH····· ·DPH······································································································· 
23 ............ '24" 1'3:3'3····· ·75········ 09······· .. Cio············ .. ··············· .. · ·MOV······· 'DMLNA;' ·#0······················ i' 'Saf'ei:'y' ·d .. ·ec·k··················································· 
25 ............ '26' 1'336····· ·~it'········ 84······· .. ·························· .. ······· . ACALC ... ·CURSOR·························· ';" i:ii Spray' c·ur:so·;.··········· .. ··············· .. ··············· .. · 
27 ............ '28' i'33·S······ 90········· 20oi········································· ·MOV······· 'DPTR;' ·#i::isTAREo······················································································· 
29 133B EO MOVX A. @DPTR ; Clea~ anY CRTC f1ass ............ '3i:.i··············· ............................................................................................................................................................................... . 

31 133C 05 38 INC BLNKCNT ; Bump to1 ink count ............ '32 . i'3iE: ...... ES' ........ '37' ............................................ MO''- ....... j:,;; . BLNKRATE .......................................................................................... . 

33 1340 60 10 ~IZ IRQ2 ; IF nc.t ze~o OR 
............ '34' 1'342····· ·i:i4 .. ······ ·FF'········ 0:2'······························· ·C·jNE····· 'A';' itOFFH;' 'iRQi'·············· ';" 'iF' 'not' 'fiji i" C'O lin i:' ·tHE·N································· .. · 

35 1345 80 OB S.JMP IRQ2 
............. 3'6' 'i:~i4i"'" 85········ '38' ........ ·08········· ·iRQi':············· .. ·· cjNE:······ p;;' 'SLNKCNT;" IRQ2············j·····iF'· Fime' 'to' 't,"f ink' ·THEN······························· .. · 

37 134A 75 38 00 MOV BLNKCNT, #0 ; ~eset cour,t ............ '38' ·1340····· ·i:ii .. ·······M····· .. ···································· ·c·pe······ ·BUNKF········· .. ··············· .; ........ ·toggfi.· 'b'fir;k' ·iLlS .. ···································· 
39 134F 12 lE18 CALL WlATCH ·············40··············· ............................................................................................................................................................................... . 

41 1352 05 3A IRQ2: INC TCNT ; Bump time. count ............ '42" i'354····· ·ES········· '3ill··········································· ·MO,,······· 'p,";' TeNT································································································· 
43 1356 20 39 05 ~IB FREQ, IRQ3 ; IF 50 Hz AND 1 second OR ............ '44' ·1359····· ·B4········· 32········· 34································ ·CJNE····· 'A~" #50;' ·iR·Q5····································································· .. ··················· 
45 135C 80 03 S.JMP IRQ4 ; IF 60 Hz AND 1 second THEN ............ '46" i3SE····· ·134········· 3C········· 2F········· I'RQ3i················ ·CJNE····· 'Po';' #60;' ·iR·QS·························································································· 
47 1361 75 3A 00 IRQ4= MOV TCNT, #0 ; initialize count ............ '48' i'36·4······ 05········· ·3EI············································ INc······· ·TSEC····························· .; ..... i.·uRip· ·se·.:o·~d·S················································ 
49 1366 E5 3B MOV A, TSEC ............ '50' i'36·S····· ·B4········· '3i::: ........ 2S································ ·CJNE····· 'Po';' #6ij;' ·iRQS·················· .; ..... iF' 'oo'e' ·ri.l.·riiJ·te· ·THEN······································· 
51 136B 30 3B OB ~INB SCRNSAVE, IRQ4A ; IF sc~een save~ THEN ............ '52' i'36·E····· ·0·5········· 39············································ ·iNc······· ·AliiciCi·iT························· j ........... b"~m'p' au'to' ·off········································· 

............. 99.. p.7.Q ...... ~.5 .......... :?!? ............................................ ~QY ........ ~.' .. Al,IrQ~J~lr ........................................................................................... . 
54 1372 B4 OF 04 C.JNE A, #15, IRQ4A ; IF save~ time UP THEN 

............ . !?!'=i . . 1.~7.9 ...... (:;2. ........ .4~ ............................................. ~.L,~ ........ Y~F;'f .............................. ; .............. f.! M .. ~:t .. ~.!i .. C!H ................................... . 
56 1377 02 92 SETB VSP ; and tu~n off display 

............. '!!;,7 ................................................................................................................................................................................................ . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 176 
· .... ~~~ .1-. 7?-.'i! .. GR"'f.l}T.E;~ .. T.E;~mN~h. F. JR~W~Rt;: .. VI':B?Hl.I':I .. t ,.0;3 .. iI".ltil" ...•............•..•...•....•.•.............•....................••.•.•..•.••.••.•••.••....••••....•...............•..•....... 

.............. L );3.?? .... ?~ ......... ~~ ......... ~9 ......... ~.~!7{4f\.: ................ ~!=!Y .... ' .... Tl'!E;:!=:~ .. ~~ ........................ ; ......... i.'='.i.t ~.~.1.:i,~.~ .. !if'.~p.r}!:I.!i •.•................................. 
2 137C 05 3C INC TMIN ; bump minutes 

· ............. ~. J ~?!=; ...... f;:~ ......... SI~ ............................................. ~.QY ....... . 1;1 ... • J:~.I.~ ................................................ '.' ............... " .. " .......................... . 
4 1380 B4 3C OD CJNE A, #60, IRQ5 ; IF one hour THEN 

.............. ~. ~.~~~ ...... 7.~ ........ . :gJ.G ........ . 9~ ................................ MO.V. ....... J:~.I.I~., .. #.Q ........................ i ........... :inH:iiil. }j.;:~ .. !I'I~ n.I.I:t.~Ii ................................. . 
6 1386 05 3D INC THOUR ; bump hours 

............. ? .~~.~~ ...... e;~ .......... ~I.l ............................................. J:lRV ...... . l~.' .. JJ:tRI.JR ............................................................................................... . 
8 138A B4 18 03 CJNE A, #24, IRQ5 ; IF 24 hours THEN 

............ 'i&' ~.~~q ...... ?~ ........ . ~P ........ . 9~ ................................ !,!9~ ....... !f:I!=!I,IR~ .. ~9 ....................... i. ............. :inU.t!!.H.:1;f1 .. tr.'HI.r;~ ................................. . 

........... .. g .. t;~~····· .gg ......... ~~ ..................... ~~~~.: ................. ~g~ ...... ·g~t············ .... ·· .. ··· .. ·······~· .~M1:.qr-.f; .. r;f'.~~.!!t.£:r-.!!. ~ry.<!. r:~.t:~.~fl. .......................... . 
13 1394 DO FO POP B ............ 'iil" i"396 ...... ·00 .. ······ ·EO·············· .. · .. ····· .. ·················· POp······· A·CC····· .. ··· .... · ....................................................................................... .. 
15 1398 DO DO POP PSW ........... "ib" i'39A····· ·32 .. ··· .. ················ .... ······· .. ··· .. ···· .. ········· RE'r'i······················· .. ······· .. · .. ·· .. ·· .. · .. ········ .. ········ .. · .. · .. ·· .... · .. ··· .. ···· .. ···· .. ········· .. ··· 

.................................................................................................................................................................................................................. 

· ...................... " ..... ~ ........................................................................................................................................................ ......................... : .. 

• ............................ , •••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••• , ••••• , ••• , ••••••••••••• ," •• , , •••••••••••• , ••••••••••••••••••••••• , •••••• , •••••••••••••••••••••• ".o ••••••••••••••••••• 



..... Z29ROM';' ·i1:icRi.::iBt'NcF( '80Si" 'CROSS' "ASSEMBLEk '(Vi Y":"2ii:i" '24''':''f:'EEi'':S3' 'i5':'30: 06' 'PAGE' 1'"77"··································· .. ········· .. ······· .. ······ .... ··· .. ··· .. ········· .. 
. .. . . . ~~.~ .. ~ :-.~? . ~.q~P.Y."t:~R . !~Rt:I.I. ~~t,. .. ~ .I.~!,!~~.~~ .. ~.~~.~ ~ .q~ .. ~ .•. 9.~ .. *:~~ ............................................................................................ '" ............................. . 

1 ., TRANSMIT - transmit to host ··············2······································· ............ ; ............................................................................................................................................. . 

3 ; *TRANSMIT* waits for an empty output holdins resister. sets 
.............. 4····································· .. ···········;'···················· .. pad tv~" ani.{· O·,j1:'piiti;·· Hie" charaCter: 'to' t'lle" ;',er'ia:i ··po·rF:····· .. · .. ·· .. ··························· 

5 ; ............... 6, ................................................. ; ............................................................................................................................................. . 

7 ; ENTRY (AI = character to output ............. ·ff·················································;"··············································· .............................................................................................. . 

9 ; EXIT ,(AI = character with correct parity ·············nr······································· ......... ; ... , .......................................................................................................................................... . 
11 ;. USES A ·············i'2······································· ........................................................................................................................................................ . 

13 
............ '1'4' ·i398····· ·20········· 1'6········ ·F·D········ ·t~ANSM1Ti·········· '~IB"""" 'XOFFRCVEO;' ·t~ANsMt'(······· j' ·(·ial'f· 'un'fi'i' 'rio' ··::)(Ol"~:":· ..................................... . 

15 
............ '16' ·13';lE····· ·(3································ ·t~ANS·:··············· ·CLR······· C··································;· 'S'fa:rt' ·w'it'ti· 'rio' ·par:ft:.;······ ................................ . 

17 139F 30 28 OA JNB PRTYENA, TRA ; IF parity enabled THEN 
............. 1'8' ·13·A2······ D3························································ ·SETB····· ·C··································;····· d'';'' 's£:f' ·pa.'ri'ty··············· .............................. . 

19 13A3 20 29 06 .JB PRTYSTK, TRA ; IF not stick parity THEN 
............ '20' 'i3A6······ A2·· .. ···· ·tio························ .. ·················· Ho\j'······ c;' ·F'·····························;··· .. ·· '';(0' even' ·pa,::{i-;:········· .. ······························· 

21 13A8 20 2A 01 ~IB PRTYEVN, TRA ; IF not even par i ty THEN 
............ '22' ·i3A8······ B3························································ ·cFi:······· C··································;··········· (:1'0' 'od'd' pa'ri tv······· .. ································ 

23 13AC 92 E7 TRA: MOV ACC. 7, C 1 Put in pari ty bi t ....... '" "'24' ............ -................................................................ > ............................ > ................................................................................... .. 

25 13AE 20 13 03 TRW: ~IB OKTRANS, TROK ; IF ok to transmit OR 
............ '26' ·i3Si······ 30········ ·99········ .f:''A' ............................... ·jN·B······· .tt';. 'TRW························· i" iF' 'fran'sOl'it' 'J)'uf:'fer:' empf:): "tHt::N························ 

27 13B4 20 02 03 TROK: JB PORTF, TROKl I IF auxi 1 iarY por·t OR 
............. 2"8' ·i3·S7'····· 30········· 3E:······· .. 03································ ·.jNB······· 'Hi\iDS'HK';' ·TROK2················;····· i'F' 'ha:~(iwa:re' 'h'an'ds'h;i'ke' ·tHEN··························· 

29 13BA 20 B5 Fl TROK1: ~IB CTS, TRW I IF not CTS THEN do again ·············30······································· ....................................................................................................................................................... . 
31 13BD C2 99 TROK2: CLR TI ; clear buffer empty flas 

............ '32' ·13BF······ C2········· iT··········································· 'Ci.j:f······ OK·TRANS·························;···· 'mai:e' 'no't' 'ok' 'to' tr.ans·m'd .............................. . 
33 13C1 F5 99 MOV SBUF. A ; output data ............ '34' ·13C3······ 22························································ REY················································································· · ................................ . 



L.£7I""\UrI'I r'.1,-"M:I...IDt::.I'IL-n t:iV;;:JI t,..M:U'::''::' H;:..;:.t:,'·'DL.t:.t'( \ V! ,-£.!'=' L~-rt:,J:::l-'='..::i ,1;::'; ":;:Ui VO r-HlJt:. II;::' 

..... ~.~~ .. ?-::j!.~ . ~9Mf!Ht;~ .. Tf8Mm~h . f.Hl.l':lWARE .. '<F;:RS.l: ON . .l.. Q:3 . . tM ............................................................................................................................ . 

............. . J .................................................. 1. i. .................... P.O)(.Ofr. .. -: .. ~9 .. ~~(1.~. XOF.f .. t.Q. hQl>.t ............................................................................ . 
2 I 

.............. ~ ........ : ........................................ .1 ....................... :H:J;lmp.F:f.~ .. l:'f·.t'lf!JI)!".t:; .. 9.l!t~9.i.~.~. P.~:t.~ .. '!-n~ .. <HI.t!".lJt.!l .. <\(' .. l<.QfF.. :1;0 .. to.O'$.t: ............................... . 
4 I setting the p~ope~ flags • 

.............. ~ ................................................. ~ ............................................................................................................................................. . 
6 I 

............... 7 ................................................... 1 ....................... t;~J:~x .... !'I.Q!'I.t'I ..................................................................................................... . 
8 I 

.............. '1' .................................................. 1 ....................... !;l)~.T ...... ro.Q!"'~ .................................................................................................... . 
10 I 

............ J~ ................................................. .I ....................... !-!~!;~ ...... ~ ......................................................................................................... . 
12 

............. ~? ................................................................................................................................................................................................. . 
14 13C4 20 lOlA OOXOFF: JB XOFFSENT, SXR I IF XOFF al~eady sent THEN exit 

............. }~ .. q~? ...... I?g ......... H~ ............................................ ?:£;::r.~ ...... l<.QfF.$J;~J ....................... .l ... F:)."l~ .. t.Il'iL.t .. 1l'iL.r!,;I.~I:Ii3.I$j!'! .. \lI~l> .. P.o.lJ~ .......................... . 

............ . 1.? .. q~~ ...... ~~ ......... ~~ ......... . q9 ................................ . \-IN~ ........ I:iNORI:iKl .. l)!"!TX9fF: ............. .I ... H: .. to.iH".ql!l!H·~. h'iLf!~ll'.I:Iil.I::f' .. J:I:I~~ ............................. . 
18 13CC 02 95 SETB RTS I set handshake 1 ines 

............. 1.? .. ~~t;:!'; ...... 1?7 ......... . 'S?~ ............................................. $J;Tf! .... .. O:t:~ ...................................................................................................... . 
20 1300 22 RET 

............ ?~ ................................................................................................................................................................................................ . 
22 1301 74 13 XMTXOFF: MOV A, #XOFF I ELSE output an XOFF 

............ ~;;l .. PO~ ...... 9.1 ......... 5?(:: ............................................. ~.-.JI;1P' ...... TRI:\NS ............................ .I ...... t:rM%.IJlH .. t.t:. i3.IJA. r.d.lJr.I) ................................. . 
24' 
25 ............................................................................................................................................................................................ . .. · .. · ...... 26 .. 

............ 1:7., ............................................................................................................................................................................................. . 
28 II DOXON - do send XON to host 
29 I ............. jci··· .. · .. ·· .. · .. · .. ·· .. ·· .. ·· .... · .... ·· .. · .. · .. ··;· .... · .. · .. ·· .. · ...... *DOXON*" F;~e'e~;pt'~' ·o~·t~oi. ;.;~. 'data' a~(i' ~'~t'Plits" ~.~. 'XON' 't~' 'h'~~'t"'"'''''''''''''''''''''''''''''' 

............. ~L ............................................... .l.. ..................... !=.I)f!.o:;Ki,(1~. :I:toll,t.,g. P.9l'?!? .1)9.1; .. qY.~r.r:j..qf! .. 'll.flY .. ':'.~f!.r:. X9ff ............................................... .. 
32 I 

............. ::;t? ............. : ................................... l .............................................................................................................................................. . 
34 I ENTRY none 
35 I 

....... ·· .. ·36 .. ··· .. ·· ...... •• .... · .. · ......................... ·1 ...... • .. •··•• .. •·•••• ·E·xii'····· '~'o~e'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

37 I ······ .. · .. ·3S· .. · .. · ...... ·· .. · .. · ........ · ...... ·· .. · .. · .. · .. i ........ · .. ·· .. · .. · .... lISES· .. · .. A ........ · .... · .. · .... · .... · .... · .... ·· .. · .. ·· .... · ........ · .. ·· ............................................ . 

............. ~? ............................................................................................................................................................................................... . 
40 

............ !H .. ~~I?~ ...... ::;t9. ..••....• ~9 ......... 5?? ........ RQ1<.Q!,!~ ............... .,JN~ ........ ~!=!~f$!';~!~ .. $1<.1'$ ................. 1 .. Jf .. (1~. X9f.f .. !?M:t .. m!;~ . . ~~~ t ................................ . 
42 1308 C2 10 CLR XOFFSENT I Clea~ flas on handshake 

............ :4:~ ................................................................................................................................................................................................. . 
44 13DA 30 3E 05 JNB HNOSHK, SXON1 ; IF ha~dwa~e handshake THEN 

............ :4::;; .. ~~I?~ ...... c;? .......... ~~ ............................................ Sh~ ........ ~:r:~ ................................ I ..... ~! ~.ii!-f.. !'l.ii!-fl.~~.I)j1..I$j! .. U !'I.~' ................................... . 
46 130F C2 94 CLR DTR 
47 13El 22 SXR: RET ··· .... · .. · .. 4si··· .. · .. · .. · .. · .. · .... · .... ··· .. ·· .... · .. · .... · .. ··· .. ··· .. · ................................................................................................................................... . 

49 13E2 20 11 Fe SXONl: JB UXOFFSENT, SXR I IF no use~ XOFF THEN ........... '50' ·i3ES· .. · .. 7i!· .. ·· .. ·· iT· .... · .. ··· .. · .... · ·XMTXON: .. · .. · .. · .... ·Mo\i .... · .. A; ... ·XON· .. ·· .. ·· .... ·· .... · .... ·;··· .. st;n'd' a~"Xi:iN'"'''''''''''''''' ............................. .. 
51 13E7 61 9E AJMP TRANS I t~ansmi tit and ~etu~n ......................................................................................................................................... - ..................................................................... . 



· .... Z29ROMl' . MiCRo'BE'NtH" 805 i" . cRoss' 'ASSEMBLE"R" . (iii i '':'ii i:1 .. 24:":FEB:":S3 . 1::5:"30;" i:i6' 'PAGE' . i "iii' ..................................................................................... . 
..... :~~.i!' .. 4:-.4? . .;:.q~P'l):r:I;R. )':fi:RI'1.I.NAI,. .. f7T~!"I.Io!~.~~ . .v.E;F;l~~~N. ).·.9~. !':~!': .................................... , ...................................................................................... . 

1 "LOOKUP - table lookup and Jump .............. ;2 .................................................. ; ............................................................................................................................................ . 

3 ; *LOOKUP* looks for the entry in the table passed to it. If 
.............. il·················································;······················ f'oi.i,,;ci· Fhe" r:eFr..ir·o· address' {i;' '':'E:mo've',j' ·ar.·d· 'o::o'ri f": 0'" . si ven' to' ·fi-;e'···························· .. 

5 ; rout i ne. I f not found then the main tabl e is sear·ched. If 
···············6················································· i···················· .. ·fo·ur.·d· 'the' j.:.;;,.t=,jj.:,:,' 'addr';'s's' '{s" j.:enlov·ed· 'a'rid" c;:intrO:i' 'gYve''';' 'fo" Fhe······················· .. ····· 

7 ; rout ine. I f not found then contro 1 is $Ii yen back to the .............. S· ................................................ ';' ...................... c'a, i'i i'ris' . r'o u·tJ. ne'; .............................................................................................. . 
9 ; · ............ rei' ................................................ i' ........................................................................................................................................... . 

11 ; ENTRY (B) = table length 
............ Ti·················································j·································· ·(tJpTFii· ·';'··be·sii',,;r.·i r.'9' 'of" ti6·1'i,······························ .. ··· .............................. . 

13 ; ............. 14···· ............... , ............................ 'i ...................... 'EX'it' ..... r:etu;.:,,;· '1 f' . i-;';F . f''; u'n i{ . i'ri . 'tab j es' .............................................................. . 
15 ; 

............ ·16·················································j······················ USES······ a:i Y······································································· .............................. . 

17 ·············18······································· ....................................................................................................................................................... . 
19 13E9 91 04 LOOKUP: ACALL XSTABX ; Search users table · ........... '20 ·1.'3EB· ..... 5'0" ....... 08'" ......................................... Jlitc ....... Lti:ijPi' ............................ i' 'iF' rIO 1:' . j:'ou'rid' THEN···· ...................................... . 
21 13ED 75 FO 13 MOV B, #LOTL 

............ '22' 'i3FO······ 90········· i'43·2········································· ·MeV······· jjpTR~" #LO't'··························································· ............................... . 
23 13F3 91 04 ACALL XSTABX ; search main table • ............ ';2'4' 'i3'F5······ 50········· oi············································ ·jr,ic······· Lkijp·!····························;····· iF' ·rio·t=· 'fo;jnd' THEN········ ............................... . 
25 13F7 22 RET ; return ·············26······································· ....................................................................................................................................................... . 

27 13F8 DO EO LKUP1: POP ACC ; ELSE found THEN ............ '2'S' ·i3·FA······ DO········· EO············································ ·pop······· Ace······························· i········ rem'ove' ret":';':";' ·.:i,j.j;,,·es·s .............................. . 
29 13FC E4 CLR A ............ '30' ·i3FD······ 73·························· ............................... ·jMP·······@A+DPTR·························i······· ·.jump· tc" ·r.;;..:.Fii-;e········· ............................ . 



Z29ROM; MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:06 PAGE 180 
..... ~~jI-.. ?-;7.~ .. GONl;'l.,lT.E;R .T.ER~lIlIAI,. .. F. mML;A~!': . ~ERS l.QN . 1 .• 0.3. :'til-.it ............................................................................................................................ . 

.............. .1 ...........................•...................... H ..................... l<!':iTX.:-:. :t.r:-1l.Q!>.I£I;i.t .. ~~.r:-;i.I)l" .. t.'! .. U.l"!~ . . ~::i. f9J.19.I!1.i.I)l" .. k~!-.I.. ............................................... . 
2 ; 

.............. ~ ................................................. i ....................... ~X$:O'<~. ;i.,. .. ;j. .. 4 1J./tIP .. t.'! .. t;t •. c!i{ .. r:9.4t.i.~'!e... ~l$~T~, ... H .. ~:.> .• 1J.!lf'.(L ."1;9 .. ~!W~ ........•........................ 
4 bytes so that routines may use a short Jump to here instead 

.............. ~ ................................................. i. ..................... . Qf •• il.. J.qn.!! . . J. IlJl)P .. t.q . . "I;I)~ .. C!th~r.. r.QIJ.t.i.I)? ................................................................... . 
6 

.............. 7. ................................................................................................................................................................................................ .. 
8 13FE 02 IB9D XSTX: L • .JMP XST ; ,..lump to routine 

.............. ? .............................................................................................................................................................................................. .. 
10 

............ J~ ............................................................................................................................................................................................... . 
12 

............. P .................................................. i.; ...................... l$~TAT?<..:-:.t.r:-iiM./tIH .. ~t.r:~nli' .. t.C! .. Unf?.:?;:! .................................................................. . 
14 ; 

............. ~? ................................................ i ....................... ~.l($:r:I:':o.<!I:. ;i..,. •. ;j.. A 1J.1£lf' .. ~.c!. ."I;t"I.c!i{ .. r:9.l!t.i.Q~. !l:l$~nAT!I:, ... H" .. ~ l" .. Il.~?c! .. "1;9 .................. '" ............. . 
16 ; save bytes so that routines may use a short Jump to here 

............. F ............... , .................................. ; ....................... ~.r!l;."1;~~(1 .. 9f.!ll, . .l.Q!'I.!l'. A 1l.1£If' .. t.'! .. "I;I).c!i{ .. '!t.t"!~.r:. r.9!-!t.i.Q~, ..................................................... . 
18 

............. l~ ............... ... , ........................................................................................................................................................................... . 
20 1401 02 IBA8 XSTATX: L..JMP XSTAT ; ~Iump to routine 

............. 7.~ ................................................................................. , ................................................. , ........................................................... . 
22 

............. :?;:\ ............................................................................................................................................................................................... . 
24 

............. :?? ................................................ i.! ......... , ............ l<!':iTflJ;l.J(.:-:. :'>.'~il.r:l=.I) .. tii.llJg ....................................................................................... . 
26 ; 

............. ~? ................................................ i ....................... ~.J($:r:I:'!:'ll$!I: . .i.~ .. ;j. .. -i 1J.1£lf' .. t.q . . "I;I).€l .. r:9.4t.i.t.~. ~$:r:~!:'l~ ...... U .. .i.~. J-!l".€lii .. t.'! ................................... . 
28 ; save bytes so that routines may use a short Jump to here 

............. :?? ................................................. i. ................. , .... in,.;t.4?1l.q .. Qf .. ii .. l.CI!"'.!! .. J.Il/l"!P .. t.-=! . .t:I)?,. p.tll.4?r .. r.qll."I; .in? ....................................................... . 
30 

............ ::;«J. .................................................... ............................................................................................................................................ . 
32 1404 02 013A XSTABX: L..JMP STAB ; ..Jump to routine 

............. T~ .................................................................................................................................................................................................. . 



..... 'i29ROH;' 'M:itROSENCii '805'i' cRoss' AssEMBLER' "(vi."F .. ·2i."e·· ':2"4':'FES':'S3' 'i5: 36:"06" . PAGE' ·leii························································ .............................. . 
*** Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 *** ................................................................................................................................................................................................................ 

1 "SFCKB - setup fetch character from keyboard ...•........... ;2 ................................................. j ............................................................................................................................................ . 

3 ; *SFCKB* wai ts for characters from the keyboar·d. It does .............. "4 ................................................. j ...................... 'not' ·r-eti.ir-r.· i.iriFl r·.3.'· i:'t-ia.ia.cter:· is' r:eF.jr.·ri~;d~··· 'Ari' ac'ii,55' 'codes .............................. . 
5 ; and the characters that follow are dropped • .............. ),,: ................................................. ; ............................................................................................................................................ . 
7 ; ............... S········ .. ·······································;··· .. ················· ·ENTRy···· ·no·ne··· .. · .. ····· .. ··········· .. ·········· .. ··················· .. ········· .............................. . 
9 ; 

............. rO· .. ·············································· i······················ ·ExiT······( A)"';" d .. a;..ac·tei· fr.om· ·ke·yb',;.il:r.d········· .. ············· .. · .... ·· .............................. . 
11 ! ............. 1'2· .. · .' .. , .. , ........ " .... , .. , ... , ... ,., ..... , .. ', i····"······,···,··· .. 'USES"'" 'A~' 's;' ·,opYR····· .. ····,··········,···,···,··,····· .. ,··,····· ................ , .. , ....... , ......... , ... . 
13 , ............. i'4· .. ·· .. ·,,······,· .. ,···,··,····,··,·,···,· .. ···,·,··,····,,···· .. ···, .. ··,····· .. ·········· .. ····· .. ··,···,··········,·· .. ,·· .. ·· .................................. , .. ,' .... , .... , .. " .. , .... , 
15 1407 12 02B6 SFCKB: CALL FCKB ; Wait for key ............. i'6' ·i4·0A····' 4()' ...... , FS'······ .. ··········,·····,···"··········,·· ·jt·,······ 'sFci<'s··· .. ·· .. ··· .. ·'··'·····'··'····"·····'· .. ···"·· .. ·· .... ····· .. ···'·········'····'·········'··'·· 
17 140C 84 9F 07 CdNE A, #KB_ACC, SFCKB2 ; IF access code THEN ..... ,., ..... re' H·OF······ ·i2········· 0286······,·········· ·SFCKS·i:·········,··· ·CALL····· ·FCKS·············· .. ··············;····· ct'r.o·p· next' ·chai-·,ic·i-;,;,:. .. ································· .. 
19 1412 40 FB dC SFCKB1 ............ '2'6' ·i-iii4······ eo········· F'i······· .. ··································· ·S:..iMp······ sF-eKB··········· .. ······ .. ······· i···· ·a:ri.j"keep· O~· '90 i ~'9"""'" .............................. . 

............ . ?1 .. ,1.~~.9 ...... ?~ ................................. ~!,:~!<.I;c?~ ............. Rf?:! ........................................... !. .~!-:~!';. r.~:t . .,.r·.r!. ................................................... . 

................................................................................................................................................................................................................. 



L~YKUM; Ml~KU~~N~H ~U~l ~KUbb Abb~M~~~K {Vll-~l~ ~~-~~~-~~ l~;~U;Uo ~AU~ l~~ 

•••..• iI'.itil' .. Z.-:2.9. . .cOMP.UTI':R .TEaMINI!IL .F.IRf'.1WARE .. VERS.ION .. 1.0:3 .. "jI;" ..................................................................................................... , ...................... . 
............. . .1 .................................................. U ..................... l'lt;:J.1.,IP'1 .. --: .. ~fl'.t!J."' .. /tIp.o:lfl' .. J.~(l~ .• ttL .............................................................................. . 

2 ; 
............... a ................................................. c ..................... ~SgT!--!P';1.if .. I:'!J.I):;< .• t.Il'!! .. t.tlrJT)~.Il'i'.1 ... !i:~.~"'p'. fIl9!=\~ •• F!'f.9l-'.I:'OI-./tI, ..................................... __ ............ . 

4 ! 
........ , .... . 5 ................................................. i. ............................................................................................. ......................................... , .... .. 

6 ! ENTRY nonf! 
............ ". Z ........ __ ...................................... J ............................................................................................................................................ .. 

8 ! EXIT none 
............... ~ .................................................. L ........................................................................................................................................... . 

10 ! USES all 
............. Lt ............................................................................................................................................................................................... . 

12 
............ J;=: .. 1.'t.l.? ... .. 7.Q ......... ?q ....... .. 9.1 .......... $!O.T!JJ:'~ ................ ..)~ ......... l'lI;J:I,.P5, •. RUl,I!':Q ............... !..r;:h~!=.~ . .f9.r:-.. l9S~.~!l .. :>.~t.l)!" .................................... . 

14 141A 22 RET 
............ J;:! .............................................................................................................................................................................................. . 

16 141B 12 IB2C SETUPO: CALL SCLRLR ; Setup clear line reverse 
............. t? .............. : ................................................................................................................................................................................ . 

18 141E 91 6E SETUP1: ACALL Ll ! Display first line 
............ J?. ~.47.Q ...... ?l. ......... QZ .................... ~TP.~A; ............... ACAI,.I-. ... )"f.CK~ ............................. t .. F:'!!.t~.Il .. c;tlf"rf"';:.t'l!1':. £r~lJl .. 1;:l'l:yJ:o.c\~f,(j ......................... . 

20 1422 75 FO 01 MOV B, #LITL 
............ 21 .. 1~Z::i ...... 9.9. ......... 1~.QB .......................................... t1QY ........ OP.TR, .. "1-.1:1: ............................................................................................ . 

22 1428 71 E9 ACALL LOOKUP ! Lookup command 
............ .:z3 .. -1.4~ ...... eQ ......... F.~ ............................................ l'l.JMP. ...... S.TP.H\ ............................ L .t<;fl'.~f'. .P.I) .. ~P.~(l.~ ................................................. . 

24 
............. :?~ ............................................................................................................................................................................................. .. 

26 Toggle on/off 1 ine 
27. ! ········ .. ···2s·i·42C······S2·········ZE·····················sTPi·s;···············CPL·······ONi:iNE···························i··To99ie·;;~iof."f··ii·~e···· .. ····· ................. -............ . 

............ . 7~. H~I; ...... ~~ ......... ?G: ............................................ . G€lJ.,I,. ...... . IJ)I.l.TKI;I ........................... , .. J:l~~.C\Q.~~~.,.r:. K~xI;<9.~r,(j ........................................ . 
30 1430 80 EC S..JMP SETUP1 

••....•.....• ~;1 ......................................•.........•..•............................•..•..••............•..•.................•..•..........................•.•....••................... _ ..•......... 
32 

............. ::;c;=: •........... __ .,." .••••••.•..................••••.•••.•.•.......•.•........••...•.•.•.•..•........... ""'" .................................................................................. . 
34 

............. ~;5; ................................................. !.? .................... h91.:-:. f!.Yf!.r:Y .• J.~!l.~. :t;'iI--':~LEl ...................................................................................... . 
36 ! 
37 ! *LOT* contai ns the Jump tab 1 e for every 1 i ne. ·············3i:i····································· ........................................................................................................................................................... . 
39 1432 LOT EQU $ ·············40······································· ....................................................................................................................................................... . 

41 1432 OD DB CR ......... '." '42' i'4:,ij""" i'4i·E····················································· DW········· SEiuP'i···························j· 'Main" ;iet'up" i"irle········· .. ··· ................................ . 
............. 4~ .............................................................................................................................................................................................. . 

44 1435 61 DB 'a' 
45 1436 141E DW SETUPI ! Main setup 1 ine ·············46······································· ........................................................................................................................................................ . 
47 1438 41 DB 'A' ............ '48' ·i439······ i·,hE····················································· ·ow········· se:TUPi····················· .. ····;· 'Main' se·t=u-P' Yine·············· .. ·························· .. ··· 
49 .... , ....... 50' 'i43B'" "'74 ............... """ .................................. 'DB" ...... ';1:;" '" .................................................. '" .................... , ...................... '. 

51 143C 14D7 DW SETUP2 ; Set tabs ·············52······································· ........................................................................................................................................................ . 
53 143E 54 DB 'T' ............ 54' ·i43F .. ··· ·i4D7······················· -............................ ·DW········ ·SETUp2···························;· 'Se't' ·ta·hs········ .................................................. . 
55 ...... ······56··i44i'······i,2········· ................ "" ......................... "DB" ...... ';i);" '" .................................................. , .............................................. . 

........... .. '!!??. ~:'~~.:? ..... ~.!:?~.~ ..................................................... RI:I ......... ~~!Yf':~ ........................... ? .f;'.r:,?t;,?c:,?.1 .. ~H .................................................... . 



... ''"i29ROM';'' MicROBENCH' 'so5i" cRoss"AssEMBLER" i vi ')'':'':iie'' '24':"FES':"S:3" 'i5':§'O: '06' 'PAGE' 'fa3· .. ··· .. ················· .... ··········· .. ·· .. ········ .... ·························· .. ·· 
•.•. '. ~~~ .l-:-:?-.'? .t;:~t:lf:l!T.~~ .. T.~~.I'H !'!~h . n Rt:'IHI:'R~ .. y!';~? m~. hQ? . !".~!" ............................................................................................................................ . 

1 ... , ......... "2 . 1'444' ..... 42' ...... '" .............................................. DEi' ....... ','s'," ....................................................................... , .................. " ......... . 
3 1445 1542 DW SETUP3 ; Pr-otocol #1 ·· .. ···· .. ·····4·· .... ··········· .... ··············· .. ··· .. ··· ................................................................................................................................................. . 
5 1447 63 DB 'c' .............. '6 "i448 .. ···· ·i680 .... · .. ·············································· ·OW········ ·SE'fljP4··························· j' ·pr:"to·co·" .. #2 .. · .. ··· .. ········ .... ············ ................... . 
7 ............... 8' ·i44A· .. ··· 43 .. · .. ··············· .. · .. ···· .. ·· .. · .. · .. ············· .. ·DB·· .. ···· ./i:;'; ......................................................................................... ............. . 

................ ? . .1.1-:tI:~ ...... .1.~!3.<? .................................................... .I?~ ......... ~~~YF.1-........................... ! .. ~.r:'?~'?c:,?1 .. ~? .................................................. . 
10 
11 144D 64 DB 'd' ............. i2 .. 144E······ i'7~;i5"'"'''''''''''''''''''''''''''''''''''''''''''''''' ·DC·j·· .. ···· sETups···· .. ····· .. · .. ······· .. ·· i' 'tfi s'c' tii··············· .. · .. · .................................... . 

............ J~ ............................................................................................................................................................................................... . 
14 1450 44 DB 'D' 
15 1451 1795 DW SETUP5 ; Mise #1 .. ·· ...... ···i6···· .. ····· .. · .. ················ .. · .. ··········· .............................................................................................................................................. . 

17 1453 65 DB ." e ' ............ 'is' 1·454·· .. ·· i·St.,·5················ .. ·· .. ······························· ow········· SETljP6··········· .... ············ i .. Keyi)oa:r.;j .. ····· .. · .. ······ .. · .. · ., ............................. .. 
19 ............ '20 . i'456'" ... .il~i" ...................................................... i:iEi ........ :;E~" ................................................................... '" ............................. .. 

............ . :?J.. ~.4!?? ..... H'!(;'~ ..................................................... Q~ ......... ?E;T.l,If.q ........................... ; ... J<;~.'(!>.q~.r:!l ......................................................... . 
22 

............. :?~~ . .l.4~? ...... P.t, ........................................................ J:)J;l ......... :.f: .................................... , .................................................................. . 
24 145A 18F4 DW SETUP7 ; Mise #2 

............. :?~ .............................................................................................................................................................................................. .. 
26 145C 46 DB 'F' 

............. :?7. .. 1.4~Q ...... ~.~f.4 ...................................................... Q~ ......... l'i~:r:l,JP'? .......................... 1. .1:1.i.~.o::;. ~? ......................................................... . 
28 
29 145F 67 DB '"9' ............. 30' ·i460······ ·i9i:iO· .... ·· .. ········· .. · .. ····· .. · ....................... ow·· .. · .. ·· SETUPS···· .. ·············· .. ····· i" F,ji. ~.~ .. ~t3''''''''''''''''''''''''''''''''''''''''''''''' .••....•••.. 

............. ~) ............................................................................................................................................................................................... . 
32 1462 47 DB 'G' 

............. :;::~ .. 1.'!If-!~ ...... J.?D.Q ...................................................... I;IW •• , ....... :E!I;OXI.)P.? .......................... 1 .. ~.~~.O::; .• ~? .......................................................... . 
34 

............. ?::! . .1.48:;; ...... §:I.e ........................................................ .Il~ ......... KJ;l~$!;T!-!I:' ...................•.... 1. .$~t.4J:' . . ~~Y ....................................................... . 
36 1466 1AF6 DW SETUPRET ; Return 

............. ~? ............................... '" ............................................................................................................................................................. . 
38 1468 C8 DB KB_SETUP + KB_SHFT ; Shi ft setup key 

............. :;::~ .. 1,48? ..... J..I;I9.4: ...................................................... [)Ir4 .•..•.... AI;OJ:l,JP.$AY!'; ...................... ; .. ?"Y%:. !3.tl.cl. r:t!.~',fr:tl ............................................. . 
40 

............ .'t), ............. O.QJ..q ............................. .I.P.T\-, ................. EIil.l,I ...... .. <..:-:1,.9.1.>.0 ....................... i. .T;a.t>.1.t! .. ott!=! . .1.~f!!i'~.b .............................................. . 
42 

••••••••••••• '3-;:'! ................................................................................................................................................................................................ . 
44 

........... .. .q.~ .... ..................................... _ ...................................................................... ~ .......... 0 ••••••• _00 •••••••• ,_ .00 •••• _ •••• ••• ., ••••••••••••••••••••••• '., •••••• 

46 "L1T-line#ltable 
47 ; ............. 48················································· i······················ ·*i..:i T'*' '~~'~t'aX~~" th~"j ;,;,;,;;. t~bi~" j:'~~" i 'i~'~' 'lii" i'~' 'se't~'';' ~~'d~':"""""""""""""""""" 

............. 4? .............................................................................................................................................................................................. . 
50 146B LlT EQU $ 

............. ?~ ............................................................................................................................................................................................... . 
52 146B 31 DB '1' ; Option #1 

............. ~~ .. ~.49.C; ...... ~f!:?j:; ..................................................... D.~ ......... S.1'f.H~ ............................. ' .. T 9.!i! 13. 1. ~ .. 9.r!l.qf.f; . .,1. i-J'l'? ......................................... . 
54 

............ ~? ............. QRQ) .............................. h tJ:I,. ................. . !O.QV ....... . 1.!I!-:-h tJ:) I.~ ....................... ~. :( ... J~)f: .. 1.~fI .... tto .................................................. . 
56 

............. !?? .............................................................................................................................................................................................. . 



· ... '. ~.~~ .. ?::?~ . J:;9Mf:"!-!T!;~ .. T!;~M n!~!-. . n RI1W.I1f<.I; .. IlI;:RSWN . .1 .• ~~ .. i!!l:i! ..................................................................................................... '" ..................... . 

............. J ................................................................................................................................................................................................ . 
2 
3 , , L1 - line #1 0._ ••.••••..••. 4" ................................................ O;" .•..•.•..••.•••••.••••.• ~ .........•..•..•....•••••••••.....••.••.•..•.••.•.......•.••.•.••••••••••••••••••••.••.••••.•..•.••.•. ~ •..•..•••.•..• 

.............. ::i ................................................. ~ ....................... ~I,..~ i! . .o;\.i.!l'F.l lirn •.. ?~~.IIF.. ~.I'!f.qr.II)~.~~.q(l .. f.'! r .. ! .i.':"~. ~L· ...................................................... . 
6 ; 

............... ? ................................................ J ............................................................................................................................................... . 
8 ; ENTRY none 

..•••••••••••• 'i~"""""""""""""""""""""""" .; ••••••••••••••••••••••• i:'ic'i'f····· r;o;.,·..;································································· ................................... . 
11 ; ............ ·12·················································;······················ USES······.iii r····································································· ................................ , 

............. ~? .......................... , ..................................................................................................................................................................... . 
14 
15 146E E4 LH CLR A ; Position ............. j); .............................................................................................................................................................................................. . 

17 146F 71 FE ACALL XSTX 
............ 'ii:i' i.'47'i····· ·2A·· ...... ·2A········ ·:iO································ OS········· ;"**' 'SEtUP' 'MENU' A' **'" '(v;';':"i: ·03)·····i:·/;·· rJ " J +s6iH···· .. ·········· .. ····· ............. . 

1474 53 45 54 . · ................ i 477' .... ·55······ .. '50 ........ ':ii:j ......................................... , .............................. , ............................................................................. . 

................ . ~~?~ ...... ttP .......... 4!? ........ ~I; ......................................................................................................................................................... . 
147D 55 20 41 
1480 20 2A 2A ................. i4S·3····· ·20········ ·20········ ·:ie························································································································ .. ·· ............................ . 
1486 56 65 72 · ................ i'4~i9 ...... 20" ....... :3'i ....... "2E ...................................................................................................................................................... . 

148C 30. 33 29 ................. i'4i:iF····· ·;20····· .. · ·20···· .... ·20·· .. ········ .. · .. ·· .. · .. · .. ·· .. ·· .. · .. ·········· .. ·· .. ············ .. ····· .. · .. ·· .. · .. · .. · .. ······ .. ··· ................................................. . 
1492 31 2E AO ·············il;i······································· ......................................................................................................................................................... . 

20 1495 90 14C7 MOV DPTR, #LN1B1 
............ ':if T498····· ·20········ ·2E········ ·03································ Js········· or.iL'iNE;· ·CiA····················;· 'Ge;f' ·p;..·op·er: 'ines'sa9~r;' for:··· .. ······························ 

22 149B 90 14CF MOV DPTR, #LN1B2 ; onloff line 
............ '23' i'49E:·· .. · '~;i"""" ·iii'· .. · .. ········· .... ·Li.'Ai······ .... · .. ·· .. · ACALL .. ·· ic'STATX····· .. ··· .... ········ .. ···f 'Next' p;i,i-'t· .. ······ .. · .. · .......... ··· .. ······ .... ···· .. ······· .. · 

24 · ........... 2S" f4AO ..... '7'i ........ 'FE ............................................ ACALL' .... j(St'X ..................................................................... " ............................... . 

26 14A2 20 20 20 DB MENUS -A- to -G- or -T- for TAB'. ('S'+80H) · ................ i '4A!5 ..... '2(j ....... "41:i ........ 45" ...................................................................................................................................................... . 

14A8 4E 55 53 ................. i'4pis····· ·:20··· .. ··· ·2i:i······ .. ·4i .. ·· .. ····· ...... · .. · .. ······· .. ··· .. ·········· .... ········ .. ··· .... ·· .. · .. ······· .. ··············· .. ···· .. · .... · .. · .... · .............................. . 
14AE 2D 20 74 . ................. i4Eii····· ·bF········ ·2(j········ ·2t;·························· ................................................................... , ............................................................ . 
14B4 47 2D 20 . ................ 'i4~'1"'" .6.1" ........ ·7~····· .. · .'i!./;) ....................................................................................................................................................... ,. 

14BA 2D 54 2D ................. i '4~}j"" .. 2(5· .. ·· .. · ·66 .. ····· .. 6F .. · .... · .. ··· .. ····· .. ···· .. ······ .. · .. ········ .. · .. · .. · .. ················ .. ·· .......................................................................... . 
14CO 72 20 54 

................. 1'4C3······ 4·f········ ·4:i········ ·O!3······················································································································· .. ··· ........................... . 
27 ........... '~8' '14Cb'" .. 2:2·· .. ·· .... · .. · .. ···· .... ··· .. ························ .. · ·RET·· .. ·· .. ·· .. ····· .. ················ .. ···· .. ··········· .. · .. ··· .. ······ .. · .... · .... ·· .............................. . 
29 ............ ·3tf .. · .. · .. ··· .. · .. ·· .. ·· .... ········ .. ·· .. · .. · .. ····j··· .. · .. ·············· L:iiii, 'ff1" iie\:up 'moct'e' ·me·si,las·es .. ················ .. ···· .. ·· .. ·· .. ···· .. · .. ·· .... ············ .. ····· .. · .. ········ 
31 ! 

............ !32 .. 14'C'1····· ·6F='·· .... · .. 6a::········· :iO········ Tlill'si'i········ .. ···· ·bil'······· ')on"i rne}~" ('J: ·;+"soHf······ .. ····· .. ····· .. ·· .. ·· ................................................. .. 
14CA 6C 69 6E ................ ·i4·CO .. · .. · 6S .. · .... ·· AO·· .. · .. · .. ·· .. ···· .. ···· .... ···· .. ········· .. ···· .. ·· ............................................................................................................... . 

33 14CF 6F 66 66 LN1B2: DB 'off lin', ('e'+80H) 

................................................................................................................................................................................................................... 



..... "i:29ROJili" . H It"RtiSI:'NCH" . 80~W CROS~ . AS~EMBLER . "(v i:i :':2 1"a ... 2"4'::1"1'::'8':'83' . i:5: 36":"06 . PAGE' . i 84:'" ..................................................................................... . 

. . . . . ~.~~ .. ~::?~. ~!?!'!':'!-!T~~ . .:r.~~~~.~~.t,. .. F; ~.~~.Io!f!.~~. y~~~ ~ !=!~. ) .". '?~ . ~~~ ......... " ..................................................................................... , ........................... . 
14D2 20 6C 69 ................ ·iLj:D!)····· ·6E········ ·Eo··························································································································· ....................................... . 



· ..... it~.it . . i; 7;:? .CQ~P'I)J.ER . J.ER~;r.I'lIAI,.. F. JgI;1.W~Re: .. YJ;8IHQIlI .. 1 ,.Q~ . jI:~jI: ............................................................................................................................ . 

.............. L ................................................. '.1. .................... ?.f;T.L!f:'I?.:-: .. ~~.t:~f!. !'l99.~ .. l.i))~ .. 1t.? ............................................................................. . 
2 ! 

.............. ~ .................................................. ! ....................... jI:$!;T!..!F?~~ .. ~~ .. t.Ili! .. ~~t.I.!"': ./fl~<;I~ .. Un~ . .ff.l.~ .. !?f'.t /.C;).fi'll.r: .. t;'J,.Qh ........................................... . 
4 ! -PTR2- is us~d as the cu~so~ position • 

.............. ~ ................................................. 1. ............................................................................................................................................ . 
6 ! 

.............. 7 .................................................. ! ....................... !o'~T.~Y ..... !".C!!"~ ................................................................................................... .. 
8 ! 

...•.•....••.• :5! .••.•..........•.•.......•..........••••...••.... i ....................... E;l')T ...... n9n~ ................................................................................................. , ... . 
10 ; 
11 ! USES all ·· .. ·········ii·· .. · .. ················ .. · .. ····· .. ······· .. ·· ................................................................................................................................................. . 
13 ............. i4 ·;.·407· .. · .. 7'9 .... · .. ·· 00············· .. ····· ·SE'TUp2·:'······· .... ·· NOV······· PTR2~" #0· .. ····················· j' '':''PTR2:':' j:s."c;j~;;oj.." po!.,{ Hon···························· .. ·· 

............. ;~. ~.,!-p.'? ..... ~.t ....... . '?l:! .................... . fr!.~~~: ............... A.;;::AI,.!-: .... !-:? ................................ 1 .. I?i.~~l !l:Y .. l.i.I)!! .. ~? ............................................. . 
16 140B 91 07 STP2B: CALL SFCKB ! F~tch cha~act~~ f~om k~yboa~d 

17 1400 75 FO 04 MOV B, #L2TL ............. is .. i4EO··· .. · 90········· i·scii········································· ·MO·v······· DP'1'R';' #L2T··· .. ··························· .. ··· .. ·········· .. ·· .. ·· .. ·· .............................. . 
19 14E3 71 E9 ACALL LOOKUP ! Look UP command ........... "20' i'4E':5'''' .. so .... · .. ···F4 .. · .... ·· .. · .. ········ .. ·· .. ···· ...... · .... · s.Jj.jp· .. ··· STP2B········ .... ·· .. ·· .. · .. ·····;· 'Ke:ep' ~'n "9~'i;,,'9'''''''''''''''''''''''''''''''''''''''''''''''''' 

............. ?1 ................................................................................................................................................................................................. . 
22 
23 ! Move left .. ····· .... ··24··········· .. ,························· .. ··· ..... j ............................................................................................................................................. . 
25 14E7 19 STP2C: OEC PTR2 ; Dec~ement 

........... "26' ·i4ES····· ·B9···· .. ·· ·FF······ .. ·o·i··· .. ···· .... · .. ················ C,JNE······ ptR2~" # i ij':'i'j:" STP2t'i······ i' 'IF' wi-a';; 'ar:ound" i"HEN··· .. ··· .. ······························ 
27 14EB 09 INC PTR2 ; bump back UP ............ '2S .. i4EC· .. ··· 80· .. · .. ·· ·ES···· .... ······· .. ··· ·8'1'P2(;·1:····· .. ··· .. · ·S,J·Mp· .. ··· STP2A···························· i···· 'kee'p' g~'i'n9""""'"'''''''''''''''''''''''''''''''''''''''' 
29 · .... ·· .. ·· .. 30 .. · .. · .. · .. ··· .. · .. ··············· .. ·············· ............................................................................................................................................ . 

31 ; Mov~ ~i9ht ·············::3"2 .... ············ .. ················ .... ····· ...... ; .............................................................................................. , ............................................. . 

33 14EE 09 STP2D: INC PTR2 ; Bump 
·············34 T4EF····· ·ti9····· .. · ·$0······ .. ·01'············ .. ·················· c,)Ne:····· 'ptFi2~" i'-so';' Stp:2Di'··········;· 'if:" wr-ap' ':ij-:oiiricf . tHEN' ....................................... . 

35 14F2· 19 DEC PTR2 ; bump back down 
............ 36' ·i4F3· .. ·· ·eo· .. ····· ·E4······· .. ············ STP:2Di i············· ·!,,>'JMp····· ·STP'2.A'····························;···· 'keep' 'g'O ins······· .. ····· .... · .. ···························· .. · 

37 ···· .. ···· .. ji:i .. ··· .. · .. ···· .. · .. ··················· .. ······· ............................................................................................................................................... . 
39 ! Set tab ···· .. · .. · .. ·40 .. ········· .. · .. · .. ··························· ... ; ............................................................................................................................................. . 

41 14F5 D2 D5 STP2E: SETB FO ............ '42' T4i='j···· .. 80········ ·02························· .. · .. ··········· .. · S.jMp······ STP2i='i····· .. ··· .. ···············j· 'seT ·tab··················· .. ·· .................................. . 
43 · .. ·· .. ·· .... 44· .... ········· .. ··················· .. ·········· ................................................................................................................................................ . 
45 I Clea~ tab ······ .. · .. ··46:···· .. · .. · .. ·· .. ·· .. ··· .. ······················ .. ; ........................................................................................................................................... .. 

47 14F9 C2 D5 STP2F: CLR FO 
............ '4~' i'4i='s···· .. E·$>······· .. ·············· .. ······· ·ST·P2·Fi':'············· HoV······· A;' ·PTR2·········· .. ····· .. ······j· 'Get' ·po·sl.·ti'on·· .. · .. · .. ···· .................................... . 

49 14FC 12 05A2 CALL SET TAB ; Set/clea~ tab ............ "$0' i'4FF· .. ·· ·1:i6·· .. ···· .08 ............................................ S,)Mp······ STP2A····························j "Ke'ep' 9·.;1',19· .. ······ .. ···· .. · .. ·· .. ················· ............. . 
51 ............. $2: ............................................................................................................................................................................................... . 

53 ······· .. ·····54···· .. ············ .. ··············· .. ····· ..................................................................................................................................................... . 

55 "L2T - 1 in~ #2 table .... ·· ........ 56····· .. ··········· .. ················ .. ······· .. · .. i· .. ·· .. ······· .. ······ .. · .. · .. ····· ...... ·· .. ······· .... · .. ···· .. · ............................................................................ . 

.. .......... . ~! ..... " ........................................... ! ....................... ~I,.?T!I: .l'=.<?r.~~.~r.~ .. t:tJ~. :i.\l!f!'=' .. t!!:I?.1.~ .. f9.r:-. J ~.I')~ .. ~.? .HI.. ~.El~.I..!!" .. ~.C!!l.f;~ ................................... . 

.................................................................................................................................................................................................................... 



..... 'i29Ri:ir'f;' . i'ii cROBENeH' '8051" . eRo's!:" . A'SSEMBLER' . (Vi Y':'2 i 8 .. '24':'F'E:S':'S'::3" 'is';' 30: o~; 'PAGE . '186 ....................................................................................... . 
..... . ~!f:~ .. ?:-:?? f.:q!'l.F:'\-,.\~.~. :r:~.~~.~~~J,.. . .I:'.I.~!'!I:I~~~. ~~R~rq!'l.. ~.'. 9.~. :II;,!,,~ ...............•.....................................................................................................•....... 

....... ....... } ............. f5Cli····························· ·LiT··········· ........ EQU'" .... iii······························ .. ················ .. · .. ······ .. ········ .. · .. ··· ........................... . 
3 .............. 4' 1'501······ 82·· .. ·· .. ··········· .. ····························· .. ···· ·DEi········ KB:..:L.EFT························· i "t·urs0;': . ·I·eft'·· ................................................. .. 
5 1502 14E7 DW STP2C ; Move left .. ··········· .. 6········································ ....................................................................................................................................................... . 
7 1504 83 DB KB_RIGHT ; Cur-sor- r-isht .............. E!' r51:;5······ 14EE······· .. ······· ...................................... OW····· .. ·· STP2D······ .. · .... ······ .. ·· .. ···;· 'Move' ,:iilj.;t' .. ···· .. ······ .. · .... · ............................. .. 

............. '1'6' ·1'507····· ·8CI· .. ································ .. ··············· .. · ·DB···· .. ·· ·KS.:.UF>··························· ';" Cu;':sor: ·up· .. ······ .. ······· .. ·· .. ······························· 
11 1508 14F5 DW STP2E ; Set tab ·············1'2······································· ........................................................................................................................................................ . 
13 150A 81 DB KB_DOWN ; Cur-SOl" dowr, ............. '1'4' 'i 50Ei' .... 'i 4F9' .................................................... ·OW· ....... 'Stp2F' ........................... r . c'j ~ar' . Fat.· ...................................................... . 
15 

............. 1'6 .. ··········· tiOti4····························· L2TL:·············· .. · ·EQlj'······ ·C$':':L2t·) i3··· .... ········· .. ···· j' ·t'at.·j £'" i'e;.,gt',.;········· .. · .. ·· .. ···· .. ······· .. ···· .. ········· .. · 
17 ·············1'8······································· ....................................................................................................................................................... . 
19 · .. · .. · .. ····20· .. ·············· .. ··············· .. ···· .. ···· ................................................................................................................................................. . 

21 "L2 - line #2 ·············2·2· .. ···································· .......... ; ............................................................................................................................................. . 
23 ; *L2* displays setup infor-mation for line #2 set/clear tabs. ·············24············,,·························· ......... j ............................................................................................................................................. . 
25 ; 

............ ·26·································· .. ············· i······················ ·ENTR'Y···· ·no·ne······························ .. ···· .. ··· .... ········ .. · .. · .. ··· .. ··· .. ·························· .... 
27 ; ............. 28················· .. ··········· .. ·· .. ············· j ...................... ·ExiT····· ·ncine····· .. ················· .. ············· .. · .. · .... ·· .. · .. · .. · ...... · .................................. . 

........ " ... :?~." .............................................. ! ............................................................................................................................................ . 
30 ; USES all 

............. ?1 ............................................................................................................................................................................................... . 
32 
33 150D 90 5780 L2: MOV DPTR, #L25MEM. ; Wor-k with 25th line ............ '34' ·15·i6····· ·70········· 0·0····· .. ····································· Hb .... i······· TEMP'," ti6························ i' 'c'ounter' ·var·{a.bi £. .. " ......................................... . 
35 1512 78 29 MOV PTRl, #TABTAB ; Point to tab table ............ '36" i·5i'4····· ·7A········ ·OA············································ j.jOV······· i'NilX r;' ·#i'ci·····················;· 'io' b·yt'ei;· .... ······· .. ·· .. ,,··,,· .. ·····,,· .. ·· .... · .. ·· .... · .... 
37 1516 E6 L2A: MOV A, @PTR1 ; REPEAT set byte ............ '38' 'i5i·7····· ·713········ ·08····· .. ····································· MOV··· .. ·· 'iJilDxi;' ·#8······················;···· '8' ·bi:i:ii·················· ..................................... . 
39 1519 FE MOV WORK1, A ; save value for- later- . ............ '40' ·15·1A······ ED·· .. ········· .. ················· ·L2Bi·················· MOV······· A;' ·TEMp········ .. ··········· .. ·· i·· .. ·REPEAT· .. ······ .. · ...... · .................................... .. 
41 151B 04 INC A ; set and adjust position ............ '42' ·ls·lt······ 75········· FO········ ·i:iil·········· .. ··············· .. ··· ·Mo\i'······ e;' ·i.lo····· .. ············· .. ····· i··· .. · .. ca i ·cu·I·a.te· ·cha.i·:,;,;;te·r"· .............................. . 
43 151F 84 DIV AB ............ '4'4' ·1520······ E5········· FO··································· .. ·· .. ··· ·Moli······· 'il;' ·i:i···························· .. ····· .. ······· .. ······················ .. ······························· 
45 1522 24 30 ADD A, #'0' ; convert to ASCII ............ '46' ·1524······ FF················· .. ································ .. ··· ·Moli······ 'WORK2;' .p, ........................ ; ....... '~:~d" sa':-e' ·i·t··· .. · .... · .. ·· ............................. .. 

' ............. :~. ·1525······ ED················· ...................................... ·Mciv······· A;' ·TEMp····························· .. ·········· .. · .. · .... · ........................................... . 

............ ,,~? p?~~ ...... !i!~ ......... ~L ........ 9.~ ................................. G~.I':I~ ..... . lk .1;':rF;l~I;\.' .. h:?l=: ................ ~ ....... . ~F. . . c;\Jr:~.C!r:-.. 7 .. ,?~~.iJ.i.o;>r ... .TH~N ........................ . 
50 1529 7F 09 MOV WORK2, #09H ; chanse to cur-SOl" char-

............. ?~ ............................................................................................................................................................................................... . 
52 152B EE L2C: MOV A, WORK 1 ; r'estor-e tab table value 

.............. 5~ . .1.:;;~r,; ...... ~~ ......................................................... F?I,...G ....... A ......................................................................................................... . 
54 152D FE MOV WORK1, A ; r-eplace new value 

............. ~~. P~~E;: ...... ~.Q ........ . 9.f:! ............................................ :-II)I.G ....... I..:?P. ............................... i. ....... IF.. ;t;~P. . .i.$ .. $!?t .. Il!?!?!? .. THE:;I\I ............................ . 
56 1530 7F 00 MOV WORK2, #OOH ; change to tab char 

............... 97. .. 1.9~:? ..... ~.Q ......................................................... 1'!9."! ....... fh .. T!';I':1P. ............................................................................................... . 



· .... i!"~i!" .. ? :-.:?? . 9.Q('f.F:'I,J.1I;::B .. T.e;~.rHN~/'" . F. JRt:1W~Rr;: .. V!;ijS.to."' .. t •. Q::3 •• it.itit ............................................................................................................................. . 

............. }. }:?~~ ...... !'!!? ........ . q~ ......... ~:? ................................ 9!o1~r.:; ...... ~.' .. F.TR:?f\, ... 1,.7.Q ................. ! ......... IF .. C;~.~~.<?r..:' .. !".C!~J t.~ 9.11 .:r:1:lr.:;~ ......................... . 
2 1536 7F 02 MOV WORK2, #02H ; change to both char 
3 1538 EF L2D= MOV A, WORK2 ; get final character .............. 4" i·53·9····· ·Fo························································ ·Movx······ ·@i:ip;-:R:··P.························;········ ;"i a:~~;' j"~t'~' ~~~;.;r:.;.:"""""""""""""""""'" 

.............. :? .~~~f\ ..... P!':? •••.......•.........•..•..•..•..•....................... . I.~r:; ....... l=!F:'m ............................. .i ........ 11!l.I{IF .. F.<?~.l)t.t'!!" ............................................. . 
6 153B OD INC TEMP ; bump count 
7 153C DB DC DJNZ INDX2, L2B ; UNTIL all bits ··············S· i·53E····· ·i:iS······················································· . INC" ...... ·PTF(1····························· .; ..... bump' 'tab' 'til:bi'e' ·po·i·o·te·r································· 
9 153F DA D5 DJNZ INDX1, L2A ! UNTIL all bytes ............ 'i6" i54i.······ ·22························································ RET··················································································································· 

...................................................................................................................................... ; ....................................................................... . 

................................................................................................................................................................................................................ 

................................ ................................................................................................................................................................................ . 



· ...• 'i29ROM i . 'M !·cRoBEi,jci·j . i:.ios·i . cRoss' AssEMBLER' "< \;. i' i :"':ii'8 ... 2'4:"FEB':'S3' . i:5 i 30': '06 . PAGE' . i 88' .......................................................................... , ........... . 
•. . .... . "!'~."!' .. ~ :-.:??. ~.q~t).l:~R. J:Ii'R".I.I~AI,. . .F:' .I.~!'IIJIf\g!; . ~r;~.~~.q~ .. J.·.9;:!. ~~~ ....................... , ............. , ..................................................................................... . 

............. ... ~ ............•.................................... ?' ...................... ~!=;T!-!J;'~.:-:. ~.~~.I!!" .. (II.<!!I.~ .. 1. ~n~ .. ~."! .............................................................................. . 
2 1 

.............. :~ ................................................. ? ...................... ~~~WF:~:":. r.I!fl.l! .. t"'.~ .. t~.r:(II.~~.a,L .\!'~t.l!'=' .. '!'~';i~. ~.~ .. <;!l.~f'.~~ .. !:,.a,!-'.cJ .. r:~.~~.' ................................. . 
4 ; parity, duplex, and handshake. 
5. 1 '· .. · .. · .. · .. ··~;······ .. ···· .. ·· .. ·· .. · .. · .. ·· .. ·· .. ·· .. ········i· ............................................................................................................................................ . 

............... . ? ................................. , ............. ? ....................... r;::!'!TRY ..... I)~.I)!" ..................................................................................................... . 
8 1 

' ................ ? ................................................. ? ....................... ~.)qJ: ...... I)~.I)~ .................................................................................................... . 
10 ; 

.... c ••••••.• ~.~ ................................................. ?., ................... . I.)!'ir;::!'i ..... . ~.l.1 ..................................................................................................... . 
12 

.............. 1.~ ............................................................................................................................................................................................... . 
14 1542 B1 98 SETUP3: ACALL L3 1 Display third line 
15 1544 91 07 STP3A: ACALL SFCKB 1 Fetch character from keyboard ............. i'i,' ·is46····· 'j~:"""" FO······ .. · 04·· .. · .. ···· .. ··················· ·MOV······· 'B~" #L:,i'ii..'·· .. ·· .. ···· .. ········· .. · .. · .. · .... · .. · .. ·· .. ·· .. · .... · ...... · .............................. . 

............. ~? .. ~?l!? ..... ~9 .......... 1.9!,!~ .......................................... ~9.V ........ I;I!".1fh .. 4!I,..."!T ............................................................ ................................ . 
18 154C 71 E9 ACALL LOOKUP 1 Look UP command 

............. ~.~ .. ~?~~ ...... ~9 ......... f4 ............................................. !?!-!~P. ..... RTP.;:3A ............................ 1. .l<.~fI.~ . . q~ . . ?q~.I'!? ................................................ . 
20 

............. :?.1 ................................................................................................................................................................................................ . 
22 1 Change baud rate 

............. ~.~ ................................................. ;, ............................................................................................................................................ . 
24 1550 E5 33 STP3B: MOV A, BAUDRATE 1 Search for current baud rate 

............. ~~ .. ~;;; ..... ~~ ......... 'i~'iE""" ~r; ................................ ·~g0······· '~~T~'7;3':[-;i\T""" ................................................................ , .................. . 
· .... , ....... ;2.(. J ~.:;;? ..... ~l ......... ~4 ............................................. ~~~hl,. ..... >S:;S.Tf\.~lC ................................................................................................. . 

28 155A 40 06 JC STP3B1 1 IF found THEN 
............. :4? .~~!!;i~ ...... r;~ ......... F.9 ............................................ . J:1RY ...... "~"" ~ .............................. I ..... l!!I!'~ .. ~.~!J.I)~ .. ~.;I. .............................................. . 

30 155E B4 OE 01 CJNE A, #L3ATL. STP3B1 1 IF time for wrap THEN 
., ........... ;3J .. 1 ~.Q~ ...... 1';4 ...................... , .................................. CI..I;: ...... . l~ . ..................... " ........... 1 .••..•.. ;z.~ r.Q ............................................... , ....... . 

32 1562 12 OE4B STP3B1: CALL SBR ! Set baud rate 
............. ;33 .. 1::i6::i ...... eo ......... .I;I~ ............................................. S:~I:1f. ...... $f;;T!.!~;:,! ................................................................................................. . 

34 
............. 3:S .................................................................................... ., ................................................................................................... , ..... . 

36 1 Change parity 
· ..•.••.•.••. :;IZ •..••..•........•.•..•.....•..•......•..•..•..•.. j .............................................................................................................................................. . 

38 1567 20 28 08 STP3C: JB PRTYENA, STP3C1 1 IF disabled THEN 
............. 3:~ .. 1::iQA ..... .I;I2. ........ 213 ............................................. SI';Hl ...... P.RTy'E;:N~ .......................... I. .... 1ltI);!'~.l.~ .. P.;!.r.-;i.ty ............................................. . 

40 156C C2 29 CLR PRTYSTK normal parity 
............. ~.1 .. 1~.Q!;:' ..... C2. ........ :<:t:l ............................................. CI..I;:. ....... P.RTY.I;YI'l .......................... ! ..... 9.~!i .. ~i!-r.U:."(. ................................................. . 

42 1570 80 DO SJMP SETUP3 
· ............ !I.q. J S.Z~ .•.... 20 •........ 29 ......... 9.1 ....•..... SJP~C.l;' ............. Y~ ......... P.RTY.$T.I<; I. .S:r:P.qC:4 .............. l .. ~.t: .. Q9.~!,\i!-J .. !".'4r.~ tx. A~.I;I .................. " ..... , . '" ........ . 

44 1575 20 2A 08 JB PRTYEVN, STP3C3 1 IF odd parity THEN 
· ............ !I.S .. 1 ~.ze ...... rr~ ......... :<:t:l ............................................. $~T~ ...... P.RTY.E;YN ......................... ] ..... 1I\i!-1<:.~ .. ~Y.~ £I .. !".i!-r.~ tx ......................................... . 

46 157A 80 C6 . SJMP SETUP3 
............. :'\7 .. 1::i7t:: ...... C2. ........ 213 .................•..• lHP.$~~~ .............. C)..R ....... r:'RTY.E;:Nt:l .......................... I ... 1'.1:' .• ~.U~1!: .. THI;:N. !i.i:; .. ,!-p.l fl .. !".ll-r.i-.t;y ............•.......... , ... . 

48 157E 80 C2 S.JMP SETUP3 
.•..•........ 49. .l.SSQ ...... D2 ........• 2.9. ..................... $:r.P.;:'!C;:'!: .............. £!;:,T.6 .....• P.1;::r.Yl'iTK ......................... ;.. JF.. !l:Y!l:I) .. THE;:N. :;.t;i . .;k. !".il-r.~ tx ............................. .. 

50 1582 80 BE SJMP SETUP3 
............. :5.L .............................................................................................................................................................................................. . 

52 
............. ~;ii ................................................. I ..................•...• Tp.!!!II.lfl .. d.\U".l.flX ..................•............•................... ' ................................................ . 

54 
............. :!i::i .l:!ia.4 ...... fl2 ......... 2F. ..................... $J.P.3:0 •................ Cp).. •...... F.UI..I..D.r:'I..~ •....................... t .. T.Q!lIl'! 1!l:. fv.1.11.1);!.1 f .. AvP.1f<X ................................. . 

56 1586 80 BA SJMP SETUP3 
............. :5.7 ............................................................................................................................................................................................... . 
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.............. ~ ................................................................................................................................................................................................ . 
2 I Toggle handshake 

.............. ;3 .................................................. l.. .................................................... , ....................................................................................... .. 
4 1588 B2 3E STP3E: CPL HNDSHK I Toggle soft/hard handshake 

· .............. ~ .. ~ ~.El~ ...... ~9 ......... ~9 ........................... ' .................. $,J.~P' ...... $t:::tI,JP';3 .................................................................................................. .. 
6 

.............. ? .............................................................................................................................................................................................. .. 
8 

.............. ?.; .................................................. , .......................................................................................................................................... . 
10 II L3T - line #3 table 
11 I 

............ ·i2··· .. ······································ .. ····;······················ ·*i..'3T'*· 'co'nt-ai ni;' 'the' 'jum;';' t'ab'j £'" {or: Ti ne' #3" in' set':';';' mode~'"'''''''''''''''''''''''''''''''''' 
13 ............. i4· .. · .. · ....... ·t'58C····· .. ······················ '(.'3T·············· .... · ·EQU······· '$ ......................................................................................................... . 

15 ............ '16' ·15SC······ 3i······································ .. ··········· .... · ·oEi······ .. ·J r J ············ .. ·················;· 'cipt'io'n' #i········· .. · .. · .... ······ .. ·········· .. ············ .... · 
17 158D 1550 DW STP3B I Change baud rate ............. i'!:.r ............................................................................................................................................................................................. . 
19 158F 32 DB '2' I Option #2 ............ ':20' ·fS90······ i·s6·j·········· .. ·················· .. ······ .. · .. ····· .. ··· DW····· .. ·· STP3C········· .... ··············· i' ·C'tlange· pari t)·:· .. ····· ...... ·· .. ········· .. ···················· 
21 ............ ':22 .. 1592 .. ···· 33················ ......................................... ·ofi········ ·)3·'································;·· Qpt'i o'n' #3 .. ·· .. · .. ···· .. ··· .. · .... ······························· 
23 1593 1584 DW STP3D I Toggle duplex ········ .. · .. 24··········· .. ,·· .. ··············· .. ········· .................................................................................................................................................... . 
25 1595 34 DB '4' I Option #4 · ............ 26' 'i596' ..... 1'588' .................................................... 'DW ........ STP3E' ........................... ;' TO!;'9 i e "h.a:ri ({shake' .......................................... . 

............. ?? ................................................................................................................................................................................................ . 
28 0004 L3TL EQlI ($-L3T>/3 I Table length 
29 ·· .. ···· .. · .. 30· .. ····· .. · .. · .... ······ .. ······· .. ·············· ............................................................................................................................................. . 

31 .. ······ .. ····32············· .. · .. ··············· .. ········ .................................................................................................................................................... . 
33 "L3 - line #3 ········ .. ····34···· .. ········ .... · .. · .. ···················· ..... ; ............................................................................................................................................. . 

35 I *L3* displays setup information for line #3. ·········· .. '36 .. ··············· .. · .. ····························1· .. ·················· .. ·························· .............................................................................................. . 

37 I ............. 38····· .. ···•····· .. ·······························;······················ ~JilTRV .. ·· i-ioi-;e··················································· .. ··· .. ···· .. ·· .................................. . 
39 I ............ ·40· .. ··············· .. ·····························;· .. ····· .. ············ Ex·iT······ ;.;o;.;e············ .. ··········· .. ······················ .. · .. · .. · .. ···· .. · ... , ............................... . 
41 I ............ ·4'2············· .. ········· .. · .. ····················;········ .. ············ 'USES······ ai'j'········ .. · .... ···· .. ··························· .. ······ .. ···· .. · .. · .. · .............................. . 
43 · .. ··········44··· .. · .. ········· .. ························ ................................................... , ................................................................................................ . 
45 1598 E4 L3: CLR A ; Position ·· .. ·········46···················· .. ···· .. ·············· .................................................................................................................................................... . 
47 1599 71 FE ACALL XSTX ............... 4l:f 'is';is' ..... 21'1' ......... i!-'D· ........ 45' ............................... 'OB' ........ ',' *MENU' '8* .... 1': "BAUD'·; ; .. r; .. ; +8oi·j) ............................................................ . 

159E 4E 55 20 ............... · .. ·iSAi····· ·42· .. ····· ·21'1······ .. ·20········ .................................................................................................................................................... . 

15A4 20 20 31 · .. · .. · .. ······ .. ·15A7·· .. ··2E· .. · .. ···20········· 2!-'::i:'······· ................................................................................................................................... ' ........... . 
15AA 41 55 44 .................. ·iSAtf· .. ·· AO· .. · .. · .. ········· .. ················· .. ······· .. · .. ······ .. · .. ························· .. · .. · .... ·· .. · ........ ·· ., .................................................. , ........... . 

49 ........... "50' i.'5AE:·· .. · ·E"s· .. · .. · .. 33 .... ···· .. ··· .... · .. · .. · .. ·· .. · .. · .. ·· ...... · i-ioii· .. ···· A;' ·BAUDRATi: .. · .... · .. · .. · .. · .. · ...... · .. ······ .. · .. ·· .... · .. ···· .. · .. · ............................... . 

" •. ,' ........ :;;.1. ).~!l.<? ..... ?!!! ......... F.~ ......... '?~ ................................. ,,!9~ ....... ~~ .. ~"'~!'-\"!'''' ............................................................................................ . 

· ........................ ~ ............................................ " ................................................. , .............. ", , ................. , , ... , , .. , ........... , ...... " ... , .... , .................... . 
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...... ~~.~ .. ~ -;-~'? . 9R~P'I.,I:r:f;:R . T~~tn N~!-.. f.~ ~.r:t~.~~.~ .. ~I;R$.I.9N .. 1. ~ Q~ .. i!";!I:i!" ••••••••••••.••....•••.•••.••••..••.•...••.••.•••••••.•.• , ..•..•....•.•••.•.. , ........................................... , ••• 

1 15B3 90 161E MOV DPTR, #L3AT 
.............. ';2' ·iS86······ 9i .. · .. ·· .. ·64 ...... ······································ ACALL···· i(STAEix···························;· ·Se·aj.:ch·· {or.·· c·or.·re"Ci:· ·messa;;;,;;················ .. ··········· 
............... ~ .. 1.!?!'!? ..... ~9. ........ . c:g' ............................................. ~.~9 ........ I:-.~~ ................................ ; .. }f .. Q.<:"! t .. f.<:"!\J.'"!~ •. THIi'!'! .......................................... . 

4 15BA 75 33 00 MOV BAUDRATE, #0 ; clea~ baud ~ate 
5 15BD 90 167F MOV DPTR, #LN3B14 ; e~~o~ message .............. 6' ·isco····· ·74········· ·i3···················· "L3Ai················· ·MOV······· 'A';" iii 9·························· ';' 'Post t"ton························································· 

.............. 7. .. 1.!?!=;:? ..... ~t, ....... . q~ .............. , ...... ........................ ft.t:;ft.L,I:-..... l'S:TATX ........................... ; ... E!'[I..4~ .. r!!: t~ . fI"!~!":!?!i:!!'~ ............................... , ............ . 
8 . 

.............. :;? .1.:;!!=;-1 ...... 7.1. ........ .F:!" ............................................. At:;AL,!-..... l'!'!T.~ .................................................................................................... '" 
10 15Cb 20 20 32 DB '2. PARITY', (' '+80HI 

.................. 1. :;;!=;':!' ...... ;2.1; .•...•..• :?9 .......... ~9 ................................................................................................................................................... _ ... . 
15CC 41' 52 49 

... , _ ............. ~?t:;f ...... ;!~ ......... ~'i' ......... A9 ...................................................................................................................................................... .. 
11 
12 15D2 90 1684 MOV DPTR, #LN3C1 ; No pa~ity , ............ i:3 . i:505' ..... 30' ....... '28 ........ 'OF' ................................ JrilB ....... P'Ri"'"VENA'; . L3B ....................................................................................... .. 

............. ~~ . .1.!?!=!? ..... ~9. ........ )p.f,l? ......................................... !,!9~ ....... !=!F:'r.~?. ~.L,~.~9.~ .................. ~ .. 9:t.~ !=,I$ •• t;'jl..r:~.t)' .................................................. . 
15 15DB 20 29 09 JB PRTYSTK, L3B 

............. J.k .~?I;I!o ....... ":?Q ••.•.••. . lp.l;lt; ......................................... M9~ ....... pF:'m.' .. '.L,~.~(::.~ .................. L .~X~fI.. F.~r.~ :t., ................................................... . 
17 15E1 20 2A 03 JB PRTYEVN, L3B 

.............. 1.1;1 .. ~::iJ;:fI: ...... ':!'R ........ . l.!'19~ ......................................... . 1'J9.\t ....... J:!I:'J.R, .. ~I,.N~!=;4 .................. i .. 9.c!o;I .. ""~r:-.i. tx .................................................... . 
19 15E7 91 01 L3B: ACALL XSTATX ; Pa~ity messase 

..•.......... 2.Q ............................................................................................................................................................................................... . 
21 15E9 71 FE ACALL XSTX 

............. ~;: . .1.~g~ ...... 2C! ......... :?~ ......... ~:P ................................. PI;! ......... ~ .... ~, .. O!-!f'kJ;:X ~ ., ... <. ~ .. ~ :I:?~t:t.l ....................................................................... . 
15EE 2E 20 44 

................. .1.:;;F.t ...... 5.5. ........ ,.~9 .......... 4(:: ....................................................................................................................................................... . 
15F4 45 58 AO 

....•........ :;?~ ................................................................................................................................................................................................ . 
2415F7 90 1698 MOV DPTR, #LN3E1 ; Full duplex 

............ 2.~ .. 1.5F.~ ...... :;::0. ......... :?F .......... Q~ ................................. ,.ll;! ......... f.lI~.L.,OP'I,...l\1. .I,..~~ .................................................................................. " ... . 
26 15FD 90 169C MOV DPTR, #LN3E2 ; Half dupl ex 

............. 2.7. .1600 ...... 9.t ......... Q1. .................... !-'~P .................. ~.C;~.L.,~ ..... l<l'!TAT.l(, .......................... ; .. Jl\l~! ~':( .. f!'l~~~.'l-l".~ ............................................... . 
28 

............. 2.9. . .1602 ...... 7.1. ......... F.I'. ............................................ ACAI.,.\... .... lC.ST.l( .................................................................................................... . 
30 1604 20 20 34 DB '4. HANDSHAKE/, (' /+80HI 

.............. , .... 16.07. ..... .4(; ......... :?Q ......... 4g ...................................................................................................................................................... . 
160A 41 4E 44 

................. .1600 ...... ::\3. ......... 4e ......... fll ....................................................................................................................................................... . 
1610 4B 45 AO 

............. ;!ll ............................................................................................................................................................................................... . 
32 1613 90 16AO MOV DPTR, #LN3G1 ; Ha~dwa~e handshake 

............ . ~.q . . t~.H, ...... .40 .......... ~!=: ......... Q~ ................................. ,.ll;! ......... I:iNP.::?I:i.t<;!. .I,..~O ............................. : ..................................... , ....................... . 
34 1619 90 16A8 MOV DPTR, #LN3G2 ; Softwa~e handshake 

............. ~.~. H.1C ...... I'll ........ m ..................... q.I;I; .................. A..,IMP. ...... ~.::?T.~T.'X, ........................... ~ . . t:til.IH:I.!itl.~!<.E: .. II)~.!!~~~~. iHl~. r:~:t.lJr.r) .......................... . 
36 

.... , ........ ~7. ............................................................................................................................................................................................... . 
38 ' 

............. ;!l? ............................................................................................................................................................................................. . 
40 ;; L3AT - 1 ine #3 table 
41 ; ............. 4·2·············· .. ································· .; ....................... *"t'::',iAT*' ·~o;";ta:i;';s· 'the' ·a.d.j~·ei;"se:s· ·j.C:~· 'the' '~~;':':'es~~;";di'~5;' b·a.li.j· .. ································· 

............. fI~ ................................. -................ -' ...................... .r:~:t:~.!<. M~. :t.I)~ .. 9.r:-~.~r .. ~.!i .. 4~.E:!:I .. t.Q. M:t:~r:IJI.i.I)~. :t.I)~ .. !W?<.t .. l:!il.'~!:I .. L~t.E: .............................. . 
44 when chansed • 

............. 4::i .............................................................................................................................................................................................. . 
46 161E L3AT EQU $ 

............. 47. ............................................................................................................................................................................................... . 
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..... :lI".~:lI" .. 7..-:7..9. .. COMPUTER .T!;ijMlN~I-.. F.lRMW~Re;: .. IlI,ORS.J:ON . .:I.. Q3 . . tM ............................................................................................................................ . 

· ............ J . J 9.~1;:: ...... ft:' ......................................................... O!3 .......... :??~ ............................... !. T;~?q9 . . ~·f.w.q .................................................... . 
2 161F 1648 DW LN3B 

.............. ~ ............................................................................................................................................................................................... . 
4 1621 . FE DB 254 ; 9600 baud 

.............. ~ .. ~.t;.?4 ..... . Hlt):! ... '" ............ '" .................. '" ........... PI; ......... I,..N:;!.IH ............... '" '" '" ........................................................................... . 
6 
7 1624 FC DB 252 ; 4800 baud · ............ '8' '16'25' ..... 'i 652' .................................................... 'DW ........ 'LN3B3 ...................................................................... , ............................ . 
9 ............ "ii:.i. f6:i:i"···· ·FF························································ DB········ ·25~.1····························· ";" 'si/i;" '7200' ·t;aud················· .............................. . 

11 1628 167F DW LN3B14 ·············i2"······································· ......................................................................................................................................................... . 
13 162A F8 DB 248 ; 2400 baud ............ 'i4' ·i62B····· ·i657'···················································· ·OW········ ·(.N:3i::i:1f································································ .................................. . 
15 .......... '.' "it:; ·i62D····· ·FF······················································· ·oB········ ·255······························· ';" sk'£p' '3600' t;;iii.j················· ............................... . 
17 162E 167F DW LN3B14 ............. ·iii·························································································································· .................................................................... . 

19 1630 F5 DB 245 ; 1800 baud ............ 20 .. 163i.······ 'i6SC····················································· ·DW········ ·LN3B7····································································· .............................. . 
21 ............ 22 .. i633····· ·FF······················································· ·oB········ ·255······························· ';" sk'£p' '2000' i::ali.j················ ............................... . 
23 1634 167F DW LN3B14 ·············24······································· ........................................................................................................................................................ . 
25 1636 FO DB 240 ; 1200 baud ............ 26' ·i637····· ·i66i'···················································· ·ow········ Ui:3B8············································· .. ······················ ............................... . 
27 ............ 28" i639····· ·eo······················································· ·013········ ·224······························· ';" '600' i;,:;tid·························· .............................. . 
29 163A 1666 DW LN3B9 ············30········································ ........................................................................................................................................................ . 

31 163C CO DB 192 ; 300 baud ............ 32"i63D ... "'1668 ................................................. ····ow·· ...... 'LN3Sio' ............................... '" .............................................................. . 

33 
........... '~4' ·1631='····· ·~ti······················································· ·DB········ ·128·······························;·· i'50' to·au·d·························· .............................. . 

35 1640 1670 DW LN3Bll 
············~O········································ ........................................................................................................................................................ . 

37 1642 52 , DB 82 ; 110 baud · ........... ;3'8' '16'43' ..... '167S' .................................................... 'tM ........ LN'3i:ii 2' ................................................................................................. . 

39 ............ 4'0' ·16·45······ or························································DB·········1·················· .. ·············· ';' '75' ·bil:ud·· .. ······················ ................................ . 
41 1646 167A DW LN3B13 ............ 4'2···························································································································· ................................................................... . 
43 OOOE L3ATL EQU ($-L3AT)/3 ; Table len~th 

············~4········································ ........................................................................................................................................................ . 

45 ············46········································ ....................................................................................................................................................... . 
47 ............ 4'8····················· .. ·························· j., .................... 'Une' #3' 's;';tu'p' 'roo'de' ·mes·sase·s················································ .............................. . 
49 ; ············50········································ ....................................................................................................................................................... . 

51 1648 31 39 32 LN3B= DB '1920', ('0'+80H) · ............... '1 o41:i ..... '30' ....... '130' .......................................................... '.' ...................................................................................................... . 

52 164D 39 36 30 LN3Bl=· DB '9600', (' '+80H) ................ ·16$0····· ·30········· AO···························································································································· ....................................... . 
53 1652 34 38 30 LN3B3= DB' 4800', (.- '+80H) ................ ·16·55······ ·30········· i:io·························································································································· .. · ...................................... . 

............ :;.~ .. ~?~? ..... ~~ ......... ~~ ......... ~P ........ . I;-.,,!?~~.= ................ I?~ .......... ~?,!9.~~.' ... (.~ .. ~:+:~~I:i'> .................................................................................. . 



." .. 'i29ROM';" j.jiCROBENCH· 'so'51" i::il.oss·· ASSEM'BLER" (vi ')'':''iis'' '24':"FES':"S3' 'i~;":' 30= oj,: 'PAGE' f9·1+·········· .. ········,·· .. ,········ .... ··· .. ·········· .... ,·,····· .. · .. ·· .. · .. ·········· 
••... :*:i!":*: . "J.. 7'i!.? .l;P.r,P'l,IT.I;!'l .. T.I;!'l.l"l ~N(lI.l., . F. ~ R~HI!IRI;: .. YF;I;<?: ~ ~N. ) : .Q~ .. "!I'.~"!I' ..................................................................................................... , ...................... , 

........... " , .... . 1.~~1:\ .... ,.?,q ... ...... fl.C! ....... , .. ,' .' ............. , ...... ' ............. , ...... ' ............................ , .................................. ' ....................... ,' ................. .. 

................................................................................................................................................................................. · ............................. . 



·Z29ROM; MICROBEN(:H 8051 CROSS ASSEMBLER (Vl)-218 24-FEB-83 15:30=06 PAGE 192 

•.•.. 'l!'~.-I! ... :? :-.47 .. ml:1.F:'I).T~.Fl . .T1;:.Fl1:1.I.~AI,.. .. f.r.~M~A~~ . ~E;:R~ ~.Ql'I .. 1 . ..9:1 .. ~~:lI; .................•.•..•.•.•....•.••...........................•..................•...•.•..... , .............................. . 

1165C 31 38 30 LN3B7: DB "1800', (' '+80H) · ........... , .... i 65F ..... "30' ........ AO" .................................................................................................................................... , ............................. . 

... . . . .. . . . . . . 4 .. ~ M.1 ...... . :n ....... .. q~ . ........ ;W . ........ kfll;::r;t!?, ~ ............... P.~ .......... : .1.?R9 :'. t .. C' .. :.-l:%l.qtU .................................................. ,. .............................. . 
1664 30 AO . 

· ............. :;:U.l:::9.t:: ...... ~!>. ......... ~R ........ . qQ . ........ ]"'J:I;;:~?:; ............... P.r;t ......... : M.Q .. ~ 1. . L' .. :. t~9H 1 ................................................... " ............................. . 
1669 20 AO 

............... ~.JR<?!'! ...... ::;:;:: ......... ,qQ ......... ;:)9 ......... kJ:l~J;!.1.Q~ .............. P.I;! ......... ~;;:9R. :'.t .. (: .. :.-l:%l.qtJ) .................................................................................. . 
166E 20 AO 

5 1670 31 35 30' LN3Bl1: DB '150 " (' '+80H) .................. i 6-73 ..... '20' ........ AO' .................................................................................................................................................................. . 
. 6 1675 31 31 30 LN3B12: DB "110 ", (., '+80H) .... ···· .... ··· .. i67s······20 .. · .. ····AO·· .. · .. ············ .. ··· ............................................................................................................................................ . 

7 167A 37 35 20 LN3B13: DB '75 " (' '+80H) · ................ i67i:i· .. ·· ·20 .... · .. · ·AO· .. ····· ............................................................................................................................................................ . 
8167F 65 72 72 LN3B14: DB 'erro', ("r'+80H) · ................ i 682 .... "61=' ........ ;:;2" ................................................................................................................................................................. . 

. <;I 1684 73 70 61 LN3Cl: DB 'spac", ('e"+80H) ....... '" ..... "16S7"" "'63' ........ £5···· ................................................................................................................................................................ . 
101689 6D 61 72 LN3C2: DB "mark', (' '+80H) ................ ·16·SC······ ·6i:i········ AO···························································································································· ....................................... . 

, ........... P. .. 1. 9~L .... !>'? •....... 7.9 ......... 9.!;j ......... I,..!'!~P.: ................ I}~ .......... ~ ~x~n ~ .' ... <. ~ .. ~ :+:!ilRJ:l.> ................................................... : ............................... . 
1691 6E AO 

............ .1.:.? .~9:;?;3. ...... 9f ......... M ......... M ......... !-N;3.G~.: ............... . I;i):! ......... ~ pA9 .. :., ... (:' .. :.-l:?.Qf:I.>. ................................................................................... . 
1696 20 AO 

131698 66 75 6(: LN3El: DB "ful', ('I"+80H) ·················i69B······EC························· ....................................................................................................................................................... . 
14169C 68 61 6C LN3E2: DB 'hal', ("f'+80H) .... · .. · .. · .. ·· .. 1b9F .. · .. ·E6· .. ·· .. ·· .. · .. ······ .. · .. ·············· ........................................................................................................................................ . 
15 16AO 68 61 72 LN3Gt: DB 'hardwar', ('e'+80H) ................ ·it:;A3····· ·64· .. ····· ·77'······ .. 6i'······· .. ········· .. · .. ······ .. ··············· .. ································ .. ·················· .. · .. · .. · .. ······· .... ··· .. ····· .. ···· ............. . 

16A6 72 E5 ........... "16' ·1bAS·· .. · ·73 ...... · .. '6F .. ····· .. 6~:'"'''' 'LN3Gii····· .. ·· .... · ·DB···· .. · "·:s';f·ti.ia~:;;" ('; e··;i-:SO·t-i;······· .. ············· .. ··· .. · .. ······ .. · .. · .. ,.·· .. ··· .. ········· .. ······ .... 
16AB 74 77 61 ········ .. · ...... 1(;AE:· .. ···72· .... ·· .. E5········ .. ·· .. ·········· ...................................................... , .................................................................................... . 



· .... 'i2'9R'oi,j;' . M i CROBENCH' '805 i' . cRoss' AssEr-iBL"ER' . ( V i 'j':"2 i 8 .. "24':"FEB':"s3' . i 5 i 30: '06' . PAGE' 'i 93 ....................................................... , ., ............................. . 
•• ••• :lI;~:lI; •• ~:)~? .t;:Rt:lF.l,I:r.~R . :r:~RI'1 ~J~~.l,.. f. H~t:1r!~R~ .. Yf.';~~ H~~. ) :.9~ . ~i!"~ ............................................................................................................................ . 

1 ; ; SETUP4 - setup mode line #4 ···············2······································ ........... j ............................................................................................................................................. . 
3 ; *SETUP4* runs the terminal setup mode to change port, mode •.............. '4 ................................................. j ...................... '110'; il' s'cree'ri' modi;;' and' ;norii Foi-" irio(le:···· .. · .. ···· ........ · .... · .. · ..................................... . 
5 ; .............. . 1:, ................................................. ; ............................................................................. ............................................................... .. 

7 ; ENTRY none ., ... '" '" .. ~ . '8' ~ ............................................... ~.; .............. ~ ...................................................................... , ...................... ...... .......... '" ............... . 

9 ; EXIT none · .. ···········i'O···· .. ·· .. ········ .. ······················ ....... j ........................................................................................................................................... .. 
11 ; USES all .. ············1.·2········· .. ·· .. ························· ...................................................................................................................................................... . 
13 

..... · ... ·n 'i'4"ib'sci'" .. :tii ...... ·· ·FS······· .. ··········· '~iE;-UP4:"""""'" ·ACALL.'··· ·L4····· ........................... i .. tiis.·pi·ay· f·Ol,,.:t'h· ·ii·ne· .. · ................................... .. 
15 1682 91 07 STP4A= CALL SFCKB ; Fetch character from keyboard ............. i'6' ·i6·B4······ 75·· .. · .. · 'FO""'" .. i:i4··········· .. ··················· 'MOV""'" s;· ·#L4TC .. ·· .. · .. · .. · .. · ............................................................................. . 
17 16B7 90 16EC MOV DPTR, #L4T ............. is .. i6BA····· ·7i'· .. ···· ·E9······· .. ··············· .. ·················· ·CA·Li.:····· LooKup··· .. ··· .... ··· .. · .. · .. · .. · j' 'Coo'k' up .. c·ommand····· .... ·· .. · .. ····· .. ······ .. ·············· .. 
19 16BC 80 F4 SJMP STP4A ; Keep on going ............ '20 .............................................................................................................................................................................................. .. 

............ . :?1 ................................................................................................................................................................ " .............................. . 
22 ; Toggle main port 

· ........... . :?q .. ...................... '.' ....................... i .................................................................................... " ....................... ", ............................. . 
24 16BE 12 lEOF STP4B= CALL CMPORT ; Toggle port 

............. :?!:! .. ~9t:;~ ...... f'!Q ......... !;Q ............................................ i?I-!I'1f' ...... . ::?~.1~P.~ ............................. __ .................................... """"' ____ ..... __ ..... __ .. .. 
26 

· ---- ........ :?~ ...................................................................................... -- ...................................................................................................... . 
28 ; Toggle ANSI/ZDS/ADM 3/Hazeltine mode 
29 ; .. , .......... 30' 'i6'C~i"'" ES"""'" 2S"""""""""'" sip'Jie';""""""" 'MOo,j""'" 'Pt:" MODE························· ';" G~t' :·C'~~·;~:~i:·· in·o;£e············ .. ······························· 

............. 3.1 .. 19J:::!;i ...... F.O .................................................... __ ... 1':10.1/ ... ____ X~Mf'., .. A ......................... 1 .. ?~Y.~ .. ~t .................................................... __ .", 
32 16C6 53 05 FO ANL TEMPA, #111100008 ; Mask off mode portion 

.......... , .. 3.:3 .. 1~.C'i' ...... 23 ......................................................... ~h., ....... ~ .......... __ ................. __ .... l .. Ro;.~.<!-~.~ .. t9 .. fl.~0.t;. -'f!9.q~ ....... " ............................. __ ' 
34 16CA 54 OE ANL A, #00001110B ; Mask off extra stuff 

............. 3.~ .. 19J:::C ...... 7.Q ......... P.t ............................................. ,,)1.'1.4 ........ ~TP.-!lt:;~ .................. __ . __ . __ .1 .. ~.F: .. ;;~.r;9 __ TH~N ......... __ ....................................... . 
36. 16CE 04 INC A ; bump to one 

............ . n .. 1.9!=<17 ••.••. !l.Q ................................. $:r:t'~';;::V ............. . q~J.., ....... Ill .. T!;I':'IP. .... __ ................... 1. .~.qf!l.~~M .. I?q.th. p.<!-.l.fl" .......................................... . 
38 16DO F5 28 MOV MODE, A ; Save new cur~ent mode 

............. ;3.9. __ 1p.Q<! ...... ;:U ......... !:;6 ................................. __ .......... ~r:;~\...l,. ..... n::.~l'1.HnT ........................ 1 .. ~.I)j..t;i..~J.~~.<'l .. ~9.~ .. ~~X .. t:~r:IfI.i.I)<!-.1 ................ __ .... __ . __ .. 
40 16D4 30 43 02 JNB HAZ, STP4C2 ; IF Hazeltine THEN 

.......•.... A1 . . lp.Q7 ...... 3.1 ......... 0.4 ........................................ __ ... ~(::.~!-.l,. ..... 1-j~MNJ."T: ....................... __ 1 ..... ;i..rl;i..t;;i.,~J.~~.~ .. ~'?~ .H<!-.;;~.l.t.i.I)~ ... ____ ........ __ . __ ......... . 
42 16D9 80 D5 STP4C2= SJMP SETUP4 

............. ~.~ ................... , ........................... -- ................... --""" -- .... -- .. -- ...... -- ........... -- .................... -- ............................ --. -- ......................... -- .. 
44 

............. ~.~ ................................................. 1. .................. __ .. T9.!il'~.l.fl' .. !'J.QJ.q •. !i\=.r:~;f;~ .. 1fI~o;I~ ............ __ ........... __ ................ __ ........ __ .......................... __ .. 
46 

............. ~7. .. 1 (:..oa ...... ~O ......... ~9 ......... P.!? ........ RTf'.4P.= .................... N~ ..... __ .1:I~I':1RQF.r:l .. ?1P.4P.~ .............. __ ................................................................ __ '" 
48 16DE 12 OB43 CALL XHSM ; IF hold screen THEN exit 

............. 4~ . ~.QE1 ...... iil.Q ......... C.o ...................................... "" .. ~""MI? .. , .. ~1;::r:1.,lf'.4 ...................................... , ..................... __ ................................... . 
50 16E3 12 OB3C STP4Dl= CALL EHSM ; ELSE ente~ hold screen 

....... ,. __ .. ~L )P.I;:P ....... :i;l9 ......... !:-:? ........ __ ........... __ ..................... ~~t:1p. ...... $!;T!-!~~ .............................. __ ... __ ........... __ ...................... __ .................. __ ... . 
52 

..........•.. !;5~ __ .......................... __ .......... __ ""'" ... , .. , .......................... __ ............... ____ ................ __ ....................... ' ........................... __ .. __ .... __ ......... . 
54 ; . Toggle monitor mode 

............. ~~ ................................................. ; ............................................................................................................................................. . 
56 16E8 B2 3A STP4E= CPL MONITOR ; Toggle monitor mode 

· ............ ~".? .t p.I;:A ..... FlO. __ ...... t:;-!I ..... __ ................................ __ .... $J-iI':'lP. .••... $!;T~F:'!l ........ __ .......................................................... , __ ........ __ ........ __ ....... . 



~~..!. :;·n.I_W'~ nJ.'_·"'I..'Ot:.'''L·r"I vV::-~lJ. ,-.1"\"1..1'-:-;:'-" f-f==-:::.r:.n.t:lLt:.M: \ v 1. } ~-L 1. i::i ..:::'t-t't:.t:"-;::;.;; l;:tii .;iI.,J; UC. t'"HL't:. 1. ''7''+ 

•.•.• "!f":!l:"!f" •. ?::-::?~. !:::(;tMi='!-!Tt:;~ .. Tt=:mUNAtl-.. f.~~MW.I1RE. ~!;:R!~.I.ON . .1 .• 0.8 . . lti*.lt ............................................................................................................................. . 

.............. L ............................................................................................................................................................................................... . 
2 

.............. :;:: ................................................................................................................................................................................................ . 
4 

.............. ~ ................................................. 1.1. .................... k4:T..:-: .l-.~fI.<: .. t!~ .. t:.<\(l.1.~ .......................................................................................... . 
6 1 

.............. 7 .................................................. 1 ....................... j!:1.~.Ti* .. o;:.qrl.t~.i.I)Jl\. :t;1)l'! .. ,i.V!Ill;' .. ta.t;.J.<;, .. i79.r: .. Un~ .. tt.4. ;i.r:. .. !Oi".tJ..ll;' • .Itlp.d~ .•... , .. , ............................ . 
8 

· ............. ? ............. ~ R~!=: ............................. !,4! ................... !,J!~I ........ ~ ......................................................................................................... . 
10 

............. ~ L . Le:fi:.G .. .... ::;:.1 ......................................................... !=~I;l ......... ~.1. ~ ................................................................................. '" .................. . 
12 16ED 16BE DW STP4B 1 T0991e por·ts 

............. ~? ............................................................................................................................................................................................... . 
14 16EF 32 DB "2" 

............. 1.~. )!,::~q ..... . ~!,::q ..................................................... P."'! ......... !?J:i='~<;: ............................. ; .. :~'?!'!~.1.~ .. 1fI~~o;If' .•................................................... 
16 
17 16F2 33 DB .,:,3-' ............ 'is' ·i6F3····· ·160B···················································· ·DW········ ·STP40···························· ';" T~;i~ i'e' 'ho"j d" s'c~''';;';~''''''''''' .............................. . 

............. 1.? .......................................................................................... , ................................................................................................... . 
20 16F5 34 DB ""4" 

............ ;2.~ .. ~ f,:>F.f,:> •..•.. .1.t?!,;? ..................................................... I?W ........ RTP.4J; . ........................... 1. . T.q~.5! J.~ . .fI)9!l Lt9r: . iT!q!:l.~ ........................................ . 
22 

· ........... ;:;:;::;: .............. Q9.Q:'I .............................. k4 :T.I.,. .................. ~W ........ (~-:-h4:r:l C:; . ...................... ! .. !'l-t'.ll'! .. .l.~ fI.!l t.t) .................................................. . 
24 . 

............ ~~ ........................................ ........................................................................................................................................................ . 
26 

............ g? .................................................................................................................................................................................. , ............ . 
28 ; ; L4 - 1 i ne #4 
29 ; ............ '3ty················································ .; ....................... if:L4'*' 'di'sp"fa;;s' 'set;jp' 'ii-;fc;':'rr;;:i Fi cl'r~' 'fo'r:' '1' i r;e' '#4~""""""""""'" .............................. . 
:31 ; ············32········································ ......... ; ............................................................................................................................................. . 

33 ; ENTRY none ············34 .. ······································· ......... ; ............................................................................................................................................. . 

· ........... ::!~ ................................................. ~ ....................... fi:.l\ ~ J: ...... 1)~.I)f' ..........................................•........................................................... 
36 ; 

............ ~( ................................................. ~ ....................... Y~~~ ..... . ~J.l ......................................................................... .............................. . 
38 

............ ::!? ............................................................................................................................................................................................... . 
40 16F8 E4 L4: CLR A 
41 16F9 11 FE ACALL XSTX ............ 42' ·i6FEi····· 2A·· .. ····· '4ti········ 45···················· .. ·········· ·DB .. ······ '.; *'ME'NU' c·if.·····i:· 'poRT;"," .(;. ··;+80,.:,·)······························· .............................. . 

16FE 4E 55 20 ................ ·iio(····· ·43·· .. ····· iA········· 20 .. ······························································ .. ··············· .. ··············· .. ·········· .. ·· .. · .................................. . 
1704 20 20 :31 ................ ·i7'07'····· '2E········· 20········ ·50··············· ......................................................................................................................................... . 

170A 4F 52 54 ................ ·i'7ojj····· ·Ao··························································································································· ...................... , ............................ . 

........... . :~. 'f70E:"':" 90········· 1'76·9········································· Hoii'······ i:iPl'R~" #·LN4i:ii·················· i' 'No~'~;a'l"""'''''''''''''''''''''''' ............................. . 
45 1711 30 02 03 .JNB PORTF, L4A 

........... 'l):6' ·1711+····· ·9ti········ ·O'bF'········································· ·Moil······ 'DPTFi;' ·#LN4B2················· ';" Au:'d ·fiar.~;········"·"·"···"·""··········"·················· 
47 1717 91 01 L4A: ACALL XSTATX l Por-t message ············4l:j········································ ....................................................................................................................................................... . 

49 1719 71 FE ACALL XSTX 
........... '$(i' 1'1nr···· ·;2·0········ ·20········ ·20································ DS·········:-·· .. · 2':' 'Me:inE';;" (';.' ··;.+.soi-i) .. · .. ························· .. ···· .... · .... ·········· .. ····· .. ·········· 

171E 32 2E 20 ................................................................................................................................................................................................................ 



.,,"' 'i29R0i1i' ',ii'CR'OBENCH' 'so5'i' cRoss' ASSEMBLER' '(\ii.'):"·:2i·s·' '2'4:"FEB':"83" is: 30:'06' PAGE:"i 94+············································,········ .... ······························ 

..• , •. ~~.~ .. ~ :-.:?? . ~.qt:1f.Y):~R . ):~R':I.I.I~A~ . .F: .I.~t'!I!f\.~~ .. y.r;('l.~ ~ .q~ .. ~ .". 9~ .. *:~~ ........................................................................................................................... . 
1721 4D 4F 44 ................. ·i7·24······ 45········· ?'io········································································································· .. ·················· ...................................... . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • . • • ; ••••••..•••• ~ ........................................................................................................................ • I' ••••••• ........................ 

. ," ... ~ ..................................................................................................................................................................................................... '.' .. . 



L:';:YKUM; Mlt.:KUI::<t:.Nt.:H :::IV01 L:KU:;;:;; A:;;:;;t:.MI::<Lt:.K \ VI }-:';:1:::1 "':;"-1""1:.1::<-1:1,;:1 1::" ,;:IV' ~'o t'Hl>1:. 1 Y::' 

..... l!'M . . Z:-:Z9.. c.Ot1p.!.rr~Fl. :tfflt1tJ.IIAI,. .. n8MI!JABE. y'ERSJ.ON. J..,o.~ .. ltit.lt ............................................................................................................................ . 

1 ............. ':;2' "1'726···· ·:90 ........ ·i'i75·········· .. · .. ·· ........................ ·r.io,i······ 'OPTR;' ·#LN4Di'················· ';" ANSi' ·m·ode···· .. ······· .... ·· .. · .... ····· -.... --..... -.. -.. -..... . 
~ 1729 20 40 OF JB ANSI, L4B 

............. -4" i 72e····· ·90·· .. ·····i 77i:i·· .. ····· .. · .. · .. · .. ··· .. · .. ·· .. · ........ MO\i .. ···· 'OPTR;' ·#LN4D2··················;'· ·itis·mo·de· .... ···· .. · .. · .. · .. ····· .. ·········· _ ................. -.. 

.............. ~. g~ ...... ~g ......... 1985· .. ·· .Q? ................................ ~~ii"'"'' a~f'kI,Z~~i403'''''''''''''''''' i . 'ADM' '3' ·m(ide········ .. ··· .... ··· .... ······ -......... '" ......... '" 

............ '" 7 .. ~.J:~~ ... ... ?Q ......... 4~ ....... .. q:;J .. ................................ ~J;I ........ . E\.q~~? . 1,-;'1:1? ............................... _ ............................................................. . 
8 1738 90 178D MOV DPTR, #LN4D4 ; Hazel tine mode 

............... ? .P~J':l ...... ?.1 ......... .Q~ ..................... l .. /H'!~ .................. E\.G~.l,t,. ..... ~:=!TAT.~ .......................... 5 .. ~~.~Y?F!l?!I:'F!~ .. ~!':I~~ .. '!'~.!!-fl-.~~.~ ............................. . 
10 

............ J~ .. tJ::;>'J:! ...... ?1 ......... FlO ............................................. ~.G~.l,l,-..... ~:=!T.~ ..................................................................................................... . 
12 173F 20 20 20 DB .' 3. HOLD SCRN', (' .- +80H I 

1742 33 2E 20 ................. i·745·· .. · ·48···· .... ·4F .. · .. ··· ·4e· .. ········ .. ···· .. · .. · .. ··· .. · .. ·· .. · .. · .. · .. ···· .. ····· .. ··· .. ··············· .. ··········· .. ·· .. ······· .... · ...... · .. ·· .. · .. · .. ············ -.......... . 
1748 44 20 53 ................. i 74B .. · .. ·43·· .. ···· ·52 .. ······ ·4E· .. ·· .. · .. ······ .. ·· .. ·· .. ········· .. ········ .. ·········································································· .....................•......... 
174E AO ··········· .. 13· .. ··············· .. ·····_················ ...................................................................................................................................................... . 

14 174F A2 36 _ MOV C, HSMODEF ............ '15" i 75i· .... · Ti·· .... ·· ·ii-isF-· .... ·· .. · .. ········· .. · .. · .. · .. · .. ·· .... ·CCALi.'''· ·xLoilioFF .. ······················· ';" HoYd' 'onion' mes·sa:se··· .. ··· ................................ . 
............ ]..9 .................................................................................................... -............................................................................................ . 

17 1754 71 FE ACALL XSTX 
••••••••••••• 1,:;1 •• ll!;i~ ...... :?R ......... :?~ ........ .2.9 ................................. P.~ ......... ~ .... '~"" !"!Q!'HJ:QR·:! ... (.~. ::7'.f:!'?I--!? .................................................................... . 

1759 34 2E 20 
................. ~l!;).G ...... ~Jl ......... 4F .......... 410 ....................................................................................................................................................... . 

175F 49 54 4F 
1762 52 AO ··· .. · ...... ·i9 .. ···· .. · .. · .. · .... · .. · .. ····· .. · .. · .. · .. ·· .. · .. ··· .. · .. · .. · .............................................................................. , .................................................... . 

20 1764 A2 3A MOV C, MONITOR .......... ''':ii'' i·766·· .... 02 .... ··· .. iBSF· ........ · .. ·· .... ···· .. · .. ·· .. · .. ·· .. ··· UMp······ x·t:.olilijFF'·························j· ·Mo·ni.'to·r=-· 'mo'd~;' ,,'n/of'f' and' re·i:i..ir=-n···· .. ················ .. · 
22 .... · ........ 23· .... · .......... · .. · .. · .. · .. · .... · .... · .. · ...... · .... · .. · .. · .. · .. · .. · .......................................................................................................................... . 
24 · .... ·· .... ··:25· .. · ...... · .. · ........ ·· ...... · .. ··· ...... · .. · .. ··· .. ····· .. · .. · ............. , ............................ , .................................................................................... . 
26 " Line #4 setup mode messasoes .... · .. · .. · .. 2:.; .... · ...... · .... ·· ........ ·· .. · ........ · .... · .. ··; .. ·· .... · ...... · .. ·· ...... , ................................................................................................................... . 
28 ............ 29" i 7b9 .... .. bE ...... · .. 6i=· .... · .. · 72·· .. ·· .. · LN4B'f:'" ........... ·tiEi········· ;"no;':ma;'~" ·(-'·e:.:80Hy··········· ..................................................................... . 

................. ~??f:; ..... . ?J:l ........ :9.1 ........ .. 1;\== ............................................................................... 1. ........................................ •••••••••••••••••••••••••••. 

30 176F 61 75 78 LN4B2= DB "auxil', (' '+80HI 
- 1772 69 6C AO ............ '3i" 1775····· ·b·i········ ·bE········· ·73········· LN40'i i·············· . DEi' ........ ;.an·si l •••• ,.; •• ( ,"; +80H'>'······ _ .... , ................................................................. . 

1778 69 20 20 . · .... ·· ........ ·i77i,r .. · .. :io ........ 'Ai)'" ............................ _ ............................................................ , ....... , .................................................. , ........... . 
32 1770 7A 65 6E LN4D2= OB 'zenith " (' '+80H) ................. i 780 .... .. b9 ...... · .. 74 ........ 6S ........ ·· .... ···· ...................................................................................................................................... . 

1783 20 AO ........... "33 ·i·785 .. ·· .. 6·i .. · .. ·· .. 64· ........ bi:i········ 'LN4D::k·············· DB········· ,'aei';" '3~i' ,.; .. (, .. : .... ~8ijHi······ .. ····· .. ········ .. ············ .. · .. ·· .... ·········· .. ··········· .. ····· 
1788 20 33 61 _ ................. iisB· .. · .. :iii .... · .. · AO· .. ···· .... ············ .. · .. ·· .. · .. ····· .. ·········································· .. ······· .. ··············· .. ············· ...... ·· .............................. . 

34 1780 68 61 7A LN404= DB 'haz 150", ('0'+80H) ................. 1'796' ..... z'6 ......... 3'i ........ '35 ....................................................................................................................................................... . 

1793 30 BO .......................................................... - ..................................................................................................... -................................................ . 



..... i"29ROMi' . Mi C·RciBe:Nci·j" 805 i" 'CROSS' 'ASSEMBLtFf . i. iii i :":2'i s' .. 24:":FEs:":s::-i . i."5i '3ci:" 66 . PAGE' . i "9i:: ...................................................................................... . 

..... ~.~~ .. ~:-:?~ .. C:'?!!r:'~T~~ .. T~~~~~~~ .. f.~~.":'~.~f.<.~. ~~~?~'?!'! .. 1.: ~~ .. ~!l:i!" ............................................................................................................................. . 

; ; SETUP5 - setup mode 1 ine #5 ··············2······································· ........... ; ............................................................................................................................................. . 

3 ; *SETUP5* runs the terminal setup mode to change set clock • 
.............. if·················································f······················ t"Qiis rEi' 's1:at"us' Tfnfi;' 'set-lip' ·wF;i.p·· a'ro'un'd;' ·a.nd· 'sc':'een' saver::····· .............................. . 

5 ; ...... ,. ······6········ ...................................... "'i'" ......................................................................................................................................... . 

7 ; ENTRY none ··············8······································· ........... ; ............................................................................................................................................. . 

9 ; EXIT none ............ ·it;·················································f········································································ .................................................................... . 
11 ; USES all ........ ·····i2· ......... '" .................................................................................................................................................................................. . 

13 
............ "14. Tis-·5······ 12········ ·ia08················· Se:·l'l.IPS·:·············· CALC···· ·i..."5·································i· 'Drs",'] a.v· 'fi"ffti'"f i r;e··········· .............................. . 

15 1798 91 07 STP5A: CALL SFCKB ; Fetch character from keyboard ............ 'il;' i.79A····· ·75········ ·Fei········ 0.11"······························· . Moil ...... 'f!;' it1..5TL································································ .............................. . 
17 179D 90 17FC MOV DPTR. #L5T ........... "is"i 7AO······n········ ·E9··········································· ·bii...L····· LooKup·························· ';" Look' 'up' c·ommanej········· .................................... . 
19 17A2 80 F4 SJMP STP5A ; Keep on going ············20········································ ....................................................................................................................................................... . 

............ ;;::~ .................................................... '" .......................................................................................................................................... . 
22 ; Set clock 
23 ; 

............ 24" i 7A4····· ·i2········ ·is·2C'················· ~;TP5B:""""""" ·C·ALL····· ·SCLRLR·························· ';" Se't,jp' ci ea.;.:' i'i n'';'' 're'y;;;rse" .............................. . 
25 17A7 E4 . CLR A ············26········································ ........................................................................................................................................................ . 

27 17A8 71 FE ACALL XSTX ............ 2S' TiM····· ·45········ ·bE········ ·jii"································ tiB········· ·'Er.·te·r:· hour's' ',';"( :,·:.>'·+i:i6Hi························ ............................................. . 
17AD 65 72 20 ................. i.·iBO····· '~;8"""" ·bi='········ ·75·················································································································· .................................... . 
1783 72 73 20 ................. i:;B6····· ·BE··························································································································· ................................................... . 

29 ............ "3i:i T7t:ij····· ·7"4········ ·6E'············································ MoiJ······· i:i;' ·tii·Ij.·································································· ............................... . 
31. 1.7B9 12 18't5 CALL GETNUM ; Get number ............ 32"' i 'lEG····· ·BF'········ ·60········ 02································· i.:;·.ji\iE····· 'Wi:iR~:i;' #6~" STP5Bi·········· ';" "if'" 'zer:o' THEN' ·s.k·i;;··········· ............................... . 
3:;:: 17BF 80 04 SJMP SETUP5 ............ ::'i4' ·i'iC:·l······ ·84········· ·iE,········ 00········· s-rp~;Bi:············· ·tJNE····· 'A';' #24;' ·8'1:P5B2"······················································· .............................. . 
35 17C4 50 CF STP582: JNC SETUP5 ; IF number <= 24 THEN ............ "36" i 'lc:i ....... F~: ., ...... 'ji:i ............................................ i10iJ ....... ;-·lioi..iR·; . A' ............................................................................................. . 

37 1.7C8 12 lB2C CALL SCLRLR ; Setup clear 1 ine reverse ............ 38" i ';ieii ..... 'E4 ........................................................ C'LFi ....... A' ........................................................................................................ . 

:39 ............ 40" ii(:(;····· ·it"········ "Fr:: ............................................. PiCA"tL'" ·xsix·································································· .................................. . 

............ :1L J?I~!=: ...... ~~ ......... 9~ ........ ?~ ................................ . P.E! ......... ·:!=';,:,.t.~!' .. !T!~f'.'~~.~1i .. ~.' ... ~ ~.:<:I:?qJ:i'> ................................................................... . 
1701 65 72 20 
1704 60 69 bE ................. i·ji:ij····· ·75········ ·74········ /,5························································································································ .............................. . 
17DA 73 20 8E ············.;12······································· ........................................................................................................................................................ . 

43 1700 74 10 MOV A, #16 ............ '44" i·jtiF······ i"i········· 1845········································· CALC····· tiEi-"l\iUM···························i···· 'ge'i' 'nu'mb'e~""""""""'" ................................ . 
45 17E2 84 3C 00 CJNE A, #60, STP5B3 ............ 46"i iE!=;······ ~5(:)"""" AE:····················· ~iTi=;5ii3:"""""'" ·.IN(:······· ·sr::··rijpi:;··························;····· i:'F' 'nu'mb'';'~'' <:''';' 59' ·THEN····· .............................. . 
47 17E7 F5 3C MOV TMIN, A ············.118······································· ......................................................................................................................................................... . 

............ . ~?' .. ~?~? ..... ~;lI; ........................................................ p,.~ ........ ~ .......................................................................................................... . 



•..• '. ~.l!"~ .. 7-.-:?~ .. G9.l'1r~rJ;f.'I .. rJ;f.'IM1Nt:lk. F.lR~W~RI;: .. \'IO.I)13.H)N ... 1. •• Q:;: .. "It.if:"It ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

.............. ~ .. ~.~~.~ ...... f.~ ......... :;l!'l ............................................ !,!9~ ....... :r.~!,;G1 . . ~ ......................... .1 .... s.1.<i¥!i.r:- .. !if.<;9nll.!i ....•.....•.•..•................•.............. 
2 17EC F5 3A MOV TCNT, A land cOIJnt 

.............. l'!. ~.?~g ..... . ?Q ......... ~~ ............................................. !'!-.'!'!r:" ...... l'i1;:r.I,If'.:? ...................................................................................•.............. · 4 

.............. R ....................................... ........................................................................................................................................................ . 
6 l Toggle 25th status line 

............... ? ................................................. ~ ............................................................................................................................................. . 
8 17FO B2 37 STP5C: CPL L250N l Toggle status line 

_ ............... ?. ~.'?f.:? ..... ?.Q .....•... ~.1. ............................................ !'!y!'!r:" ...... RI;:rNf::;; ............................................................................... '" ................ . 
10 

"'" ........ ~~ ............................................................................................................................................................................................... . 
12 ! Toggle wr-ap 

............. E~ ................................................. ! .............................................................................................................................................. . 
14 17F4 B2 2B STP5D: CPL AUTOWRAP ! Toggle auto wr-ap 

............. ~:s .. ~.'?f.~ ...... ?.Q ......... ?R ............................................ ~Y!'!r:" ...... RI;:r.~f'.~ ................................................................................................. . 
16 

............. ~? ............................................................................................................................................................................................... . 
18 ! Toggle scr-een saver- mode 

............. ~? ................................................. ! ...........................................................................................................................................•.. 
20 17F8 B2 3B STP5E: CPL SCRNSAVE ! Toggle scr-een saver-

· ........... g L . L~'=A ..... . E}9 . •••.•..• ?? ............................................ $:-!~f. ...... $!;T!-!t:'~ .................................................................................................. . 
22 

· ............ :?? .............................................. '" .............................................................................................................................................. . 
24 

............. ?!? .............................................................................................................................................................................................. . 
26 !; L5T - line #5 table 
27. l ............ ·28·················································;······················ *L5T*' c'oi-"ta'i ~·s· 'th'i,' J' um;; 'tab'l'e' 'f;;~"j i'~;' #5"j~" s'i,t"u;'; 'in'ode:" ................................. . 
29 ............................................................................................................................................................................ . · ........... '30" .......... T7FC . . L5T EQU $ 

............. ;}. i·jfc····· ·fii························································ DB········· ,'i , ...................................................................................................... . 
33 17FD 17A4 DW STP5B ! Set clock ·············34······································· ........................................................................................................................................................ . 
35 17FF 32 DB '2' 

............ '36" isoo······i 'iF-o····················································· DW········ ·STP5C"····························;· 'TO'99'j E:' i;t~:tu's"1 in.;;···· .. ·· .. ································ 

............ ~~. ·il:io:i····· ·33······················································· ·os········· :-3;.······································································· ................................ . 
39 1803 17F4 DW STP5D ! Toggle wr-ap ar-ound ········ .. ···4ci······································· ........................................................................................................................................................ . 

41 1805 34 DB '4' 
............ '42' ·il:i66······i iF-s···················································· ·014········ ·s·rp'SE·····························;· ·Togg·i.!; . s'cree'''; . ·sav.;,r········· .. ······························ 
............. '!? ............................................................................................................................................................................................... . 

44 0004 L5TL EQU ($-L5T)/3 ! Table length 
45 ·· .. ········46 .. ········································ ...................................................................................................................................................... . 
47 ·············48······································· ........................................................................................................................................................ . 
49 "L5 -. line #5 ············56····························· ····················i································· ............................................................................................................ . 
51 ! *L5* displays setup infor-mation for- line #5 • ............ "S~ ................................................. j ............................................................................................................................................. . 

53 ; ............ ·54 .. · .. ····················· .. · .. · .. ··············· i······················ ·ENtRY···· ·ntin;,!······· ............................................................................................... . 
55 ! ........... ·56················································· i······················ ·e:idi····· ·no·n;.:······························································· ........ ······························ 
57 ! ................................................................................................................................................................................................................ 



..... ·i.i9ROM"i" 'Mi"CR'Oi:iENCH' 'B05'i' CROSS' ASSEMBLER' ("v iT':'ii."s· . ·:2"4':'FEi:F .. s:3" 'i5: 30:"66" PAnt"i 9·S······················································· ................................. . 

· ..... :K".~~ .. ?::?~ . !=:1?!'!r:'!-!T!';J;l .. T!';J;lm !'!I:'!-: .f. ~ ~.":1!'J.I:'~.~ .. ':'~.~?~ 1?!'!..1. ~ 9? . ~~~ ............................................................................................ '" ............................. . 
1 ! USES all ··············2······································· ......................................................................................................................................................... . 
3 ···············4· ·ii::ios······ Elf······························· .L"$: ................... ·tLR······· .p, ........................................................ ................................................. .. 

5 · .............. b' '\. 809' .... '7'i ........ '9D ............................................ AtALL .... ;(8T· ..................................................................................................... . 

7 180B 2A 40 45 DB "*MENU 0* 1. SET CLOCK 2. STATUS LINE', (' '+80Hl · ................ 'f 80~' ..... 'lE:' ........ 0$' ........ :2'6 ............................................................................................... '. . . .. . . . . . . . . . . . . . . . . . . .. . .............................. . 

1811 44 2A 20 .................. nH'4····· ·2ti········ ·1ti········ ·::cr············,················ .. ······························································· ......................................................... . 

1817 2E 20 53 
................. ·1!:iHi····· ·45········ 54········· :20······························································································ .. ························ .. ···· ......................... . 

181D 43 4C 4F 
................. ·1!:i20····· ·4:3'········ ·413········· :20······················································································ .. ··· .. ····· .. ·············· .. ············ ...................... .. 

1823 20 20 32 · ................ '1 !:i2~ ..... '2E ........ '2b' ........ 58' ...................................................................................................................................................... . 

1829 54 41 54 · ................. i \:'i2t ..... '$5 ........ '5:3' ........ '2b' .......................................................................................................................................•.............. 

182F 4C 49 4E · ................. i 832 ..... '45' ........ AO' ...................................................... ' ............................................................................................................ .. 

8 
.............. '9' ·1!:i8'l····· ·A:::!········ ·3'············································ ·1'1'0\1'······ ·t·;· L25tIN······························································ .. ······························· 

10 1836 12 lBBF LCALL XLONOFF ; Status line on/off ··············i 1" .............................................................................................................................................................................................. . 

12 1839 71 90 ACALL XST 
............. '18" i i33Ei ..... ·20········ ·'io········· 20············ .. ·················· ·tis········ ';0"" ·3·;· WRAP";"( ," '·+8'ciHi· .. ································· .. ·· .. ······························ 

183E 33 2E 20 · ................. i 84'i ..... '57 ........ '5i ........ '41" ...................................................................................................................................................... . 

1844 50 AO ········ .. ····i4 .. · .. ···· .. ······························· .................................................................................................................................................... . 
15 1846 A2 2B MOV C, AUTOWRAP 

............. 'it; ·i84i3····· ·ii········ ·ij;iSF··· .. ···································· ·i..cALC··· ·Xi.:ONOFF········ .. ················;· Wi-a';; '<ir:ound' on/of·j:···· .. ···· .............................. . 
17 

.............. 'fe' ·ia4Ei····· ·-;f .. ······ 9ti····· .. ···································· 'AtALC'" ·x!St·············· .. ··············· .. ··············· .. ··············· .. ···· .. ········ .. ················ .. ·· 
19 184D 20 20 20 DB 4. SCREEN SAVER', (' '+80Hl ................. ·iS50······ 34········· iE········ ·io··········· .. ············································· .. ································ .. ··············· .. ··· .... · .. ········· ..................... . 

1853 53 43 52 ................. ·iS56····· 45········· 45······ .. · 4E··········· .. ··························· .. ··········································································· .. · .............................. . 
1859 20 53 41 ................. 'i85C····· ·56'···· ~ ... '45········· 52"············ ~ ................................... ~""""""".""""""""""""""""' .............. , ....... ~ ............................ , .. 

......... ...... ... ~~!?f. ...... ~9 ............................................................................................................................................................. '" .............. . 
20 
21 1860 A2 3B MOV C, SCRNSAVE 

............. 22" i862····· ·02········ ·HisF'···················· .. ··················· ·Cji-ip····· ·Xi.:ONOFF .. ························;· 'Sc'r:een' 'sav;';':: 'onioff" and" ri,tur:n··· .. ··················· 



L"::7nun, ,..-1.11...nUDt::.I'I'-"M ~V;::tJ. --.-roW;:';:' H;::';:'E:.rll:~LE:.F'{ \ Vl }-.o::::.l;:"i .£"£t-r-r:.a-o:r..:> .1:;:r; ..:'V- VO ""-HI.."t::. J. YY 

" ••.• if1l".l! •• 4 :-2'1 •. C.QI!1P.I.JJ:I;:R . J:I;:Rl:Il.I!lAI.. .• F. J.ijM~AAE . Y.ERS l.Q~ .1...0;3 . ~M ............................................................................................................................ . 

............. .t ................................................. i.I ...................... S!;T!.!P.¢. .. :-.. l>.~t.I.JP .. 1]J.Qd~ .. 1. ~J1e . . ,t;, ............................................... .............. ' ................. . 
2 I 

•.......•...... ~ .........•....................................... ;. .....••............... t~l;:J:lJp'QjI:. r·.l.Jo.!i .. ttl.t;: .. ter:I]J.i.o~ 1. .$f:tUP. .. 1fIp.df< .. t.Q .. <;1\<1 [l.!lf< .• !<.t;:y.p.a.d . .lib.H.t> ............... '" ........... . 
4 ; keypad alte~nate, auto ~epeat, and key click • 

.............. 0 .................................................. 1 .............................................................................................................................................. . 
6 I 

............... 7. ................................................. 7 ........................ I;:NTRY ..... T'JP.T'Jf' ....................................................................................................... . 
8 I 

.............. ."! ................................................. 1. ...................... Ii'X~:r: ...... r!p.l)f' ..................................................................................................... . 
10 ; 

............ ~.L ................................................ ? ...................... I.,I~F;:~ ...... '!-J.1. ...................................................................................................... . 
12 

............ ~.~ ................................................................................................................................................................................................. . 
14 1865 11 97 SETUP6= ACALL L6 ; Display sixth line 

............ ~.!:? .. V~!!!? ..... .1.? ........ .1."R? ................ . ?Xf'/'!€!.= ............... . t;:RI,.~ ...... fif.r:;r.fI ............................ J .. f.~t: . .:;!1 .. l=.I)~.r:~.':;!:.'H· .. fr:9!1'! .. "~xl;>p!3,r.q ......................... . 
16 186A 75 FO 04 MOV B, #L6TL 

· ........... ~? .. H~.~I;I ...... ~9 .......... 1.~~fil .......................................... ~!=!Y ....... p.f'.~~., .. ~I,..RT .............................................................. , .............................. . 
18 1870 12 13E9 CALL LOOKUP I Look UP command 

............ ~~ .. ~~!:~ ...... !'!9 ......... f.:.? ............................................. $,J.t:.tf' ...... l=!TF.9A ............................ ; .. Kt;:e.~ .. QO .• ".~tn" ................................................. . 
20 

............ 4.1 .............................................................................................................................................•.................................................... 
22 ; Toggle keypad shifted 

............ ~~ ................................................. L ............................................................................................................................................. . 
24' 1875 B2 30 STP6B= CPL KPADSHTF ; Toggle I:eypad shifted 

· ........... ~.~ .. HI?? ..... ~9 ......... ~t;: ............................................. $!-l~f' ....... $~.T1,JP.9 .................................................................................................. . 
26 

............ 7? .............................................................................................................................................................................................. . 
28 ; Toggle keypad alte~nate 
29 ; 

............ 30 .. i879 .. ··· 82· ...... ·· 31' .. · .. · .... ·· .. · .. · .. STPi,c:· .. · .. ·· .... · .. cpC .. · .. · ·KPADAi.:iF······· .. ·· .. ·· .... · .. · ';" i~;';~l'e' 'k£:yp;i;r ~:i t'~~'~~'t~"'''''''''''''''''''''''''''''''''' 
· ........... ?J .. ~ ??~ ...... ~9 ......... !;l;l ............................................. $!-lt:lf' ...... R~.~1,JP.9 .................................................................... " ............................ . 

32 
............ ~~ ................................................................................................................................................................................................ . 

34 ; Toggle auto repeat 
............ ?~ .................................................. i .......................... , ................................................................................................................... . 

36 1870 B2 34 STP6D= CPL REPF ; Toggle auto ~epeat 
............ ~~ .. ~.~~~ ...... &3 ......... ~-} ?E; ......................................... ~~~~ ...... g~~~~~ ........................... l..~!!~.q~{~Jil:Yf.~ .. '>l'!.y",.qi1.r:!l ........................................ . 

............ ?~ ................................................................................................................................................................................................ . 
40 
41 ; Toggle key click ············42·················································i······································ .. ····· .................................................................................................. . 
43 1884 B2 33 STP6E= CPL CLKF ; Toggle key cl ick ........... '44' ·iS86······ ·li· .. ······ i'i ~iE""""""'''''''''''''''''''''''''''''' ·CALi..'····· ·IN·IrKs··························· i' 'Fie~''';n'fi9u'P' ·keybOard···· .. ···································· 

............ ~~ .. 1.~!,!~ ...... ~<? ......... P.~ .............................................. ~"".I"!~ ...... ~I¥!YP.<? ........................................................................ '" ................. '.' .... .. 
46 

............ :.~ ............................................................................................................................................................................................ , ... . 

............ 4? ................................................................................................................................................................................................ . 
50 ; I L6T - 1 ine #6 table 
51 1 

••••••••••• '~:2"""""""""""""""""""""""'" j ...................... '*l6i'*' 'co'rit"a1'ris" Ft.;~: 'j'um''';' tai)i e' for' i':ine' '#6' i'n' 'se'tu'p' mo·de·:···· ................................ . 
53 ...................................................................................................................................................................................... .. · .......... '54" . ..... . . ·1.88B L6 T EQU $ 

...... ·····~~··i88B····· ·3·(········· ............................ . J>. •••• •••••• ······DB···· .. , ··~·i:.· ....................................................... , .............................................. . 
57 188e 1875 OW STP6B ; Toggle keypad shifted ................................................................................................................................................................................................................ 



..... Z29ROMi" HitRtiBENCI .. i" 'stisi" 'CROSS' 'ASSEMBLER" <Vi y":';;iis" '24:":FEB:":S3' "i5':'30: 0;" 'PAGE ·2·0(1························································ .............................. . 
. . . . . :!~.~ .. ~ :-.~? . ~.q~P'I,J.~I:'R .. ~I:'Rt:1.I. ~~t,. .. 17 P~!,,!~f\.~!O .. Y.~~.~ ~ .C!~ .. ~ .'. 9~ . ~~~ ............................. , ............................................................................................. . 

1 ............. '2" iSEiE····· ·32························································ tiB········· '2'········································································ ............................. . 
3 188F 1879 DW STP6C l T0991e keypad a1 ternate ··············4······································· ....................................................................................................................................................... . 
5 1891 33 DB '3' 

···············6· ·Hi92······ ·i.s7ti···················································· ·DW········ ·S;-P6·D···························· i' To 99 i"e' au'to' ·r.epeat·········· .............................. . 
7 

............. '8" i"Ei9"4····· ·3"4······················································· ·tiB········· '·4'········································································ .............................. . 
9 1895 1884 DW STPbE 1 Toggle key c1 ick ·············l:0······································· ....................................................................................................................................................... . 

11 0004 LbTL EQU ($-L6T> 13 l Table len9th ............ ·12······················································ ....................................................................... "' ................................................................ . 
13 ·············1"4······································· ........................................................................................................................................................ . 

15 
••••.••••••• '1~""""""""""""""""""""""""';";""""""""""" Lb' ':'.: 'i"fne' #b······································································ .............................. . 

17 1 
............. nr················································j······················ '*L"6*" (11 s'pi"a':';S:' setup' i"nf·c,j-.·ri,a:t i"or," {o;"" i 'ine' #b························ .............................. . 

19 1 ............ ·:it)·················································i········································································ .................................................................... . 
21 ; ENTRY none ·············22······································· .......... ; ............................................................................................................................................ . 
23 ; EX IT none ·············24······································· .......... j ..................................•.......................................................................................................... 
25 , USES all ·············26······································· ....................................................................................................................................................... . 
27 ............ '2"S' ·iM7"····· E4································ ·L6:··················· ·Ci..."R······· A·································· i' . p'os'{ he,·n························· .............................. . 
29 ............ '30' "113913······ ii········· 9I)"············· ............................... ·AC"ALL···· XST································································· .. ···· .............................. . 
31 189A 2A 4D 45 DB "*MENU E* 1, KEYPAD SHFT', (' '+80H) ................. "1890······ 4E········ ·55········ ·20························································································································ .............................. . 

18AO 45 2A 20 ................. "f8A3····· ·:20········ ·2·0········ ·31························································································································ .............................. . 
18A6 2E 20 4B ................. i"eM····· ·45········ ·59········ ·50························································································································ .............................. . 
18AC 41 44 20 ................. 1"SAF····· ·::;"3········ ·48········ ·46························································································································ .............................. . 
18B2 54 AO ·············32······································· ....................................................................................................................................................... . 

33 18B4 A2 30 MOV C, KPADSHTF ............ '34' "188b······ ii········· i:iF············································ ·ACALL···· XLOrilOFF························· i' 'Ke';'pad' s·t.·{ft"ec,· c;ni"of"f······ .............................. . 
35 ............ '36' ·iSBS······ ii········· 9D············································ ·AC"ALL···· .,/ST······································································· .............................. . 
37 18BA 20 20 20 DB 2. KEYPAD ALT", (' "+80H) ................. "isst,······ 32········· iE········ ·:2"6························································································································ .............................. . 

18CO 4B 45 59 ................. ·iSC3······ 56········· iii········ ·44························································································································ .............................. . 
18Cb 20 41 4C ................. ·isc.;-..······ 54········· Pi6···························································································································· ...................................... . 

38 ............ '3'9' ·isci.i····· Ai········ 3i············································ ·MOV·······"(:;· ·KPA"r:iALti='··························································· .............................. . 
40 18CD 71 BF ACALL XLONOFF ; Keypad al ter'nate on/off ·············4·i······································ ........................................................................................................................................................ . 

42 18CF 71 90 ACALL XST ............ '43' ·l·si:ii······ 20········· 20········ ·20································ DS··········/···· 3:' ·REPE·Ai"··;;·· (';' ":+80H i······································· .............................. . 
................. . 18!=!4 ...... ;::.~ ......... ?E; ......... ?~ ........................................................................................................................ · ............................. . 



· .... ~~!f" .. ?-:~.'? .. G9.I"lI."!-!T.r;8. .~f;:R~.~~AI,. .. f.IBM~A~!;. ~~R~ 1.QN. . J.·.9.Q •. ~~.~ ...........•.•...............................•....... " ...........................•..............•......•.•.........•.......• 

...•••........... . 1.:;lJ:!7 ...••• ~~ •..•••••• ;4;~ ......... l=!<? ........................................................................................................................................................ . 
18DA 45 41 54 

................. f.!;IP.I;l ...... f!I.<? •.•....•.••.••.•.•.•..........••..••.•..••.•••••..••.•.......•.•••..••.••..•........•........................•.•..•.•....•.•.••...........•....•...••••...••.......•.••.•..•.•.• 



· .... ·Z29~oM i . ·~t:r"CMB"EOI\iCj.r ·si:isi" . CROSS· . ASSEMBLEF( . (ij i y':·Jii 8·· ·:24·":FEEi":S3· ·i5·:·30 i o~: ·PAGE . i6i" ......................................... -............................................ . 

..... :~~:~ .. ~-:-~? .'7~~!':'~!I?~ .. T~~!,!~!,!I;\!-:. f.~~~!'1.~~.~ .. ~~.~?I.I?!'! .. l.~ ~~ . . i!"~i!" ..................................................... _ .................................................................... .. . 

1 ··············2· 1"8tie:······ 1\2········· :34············································ "Moli······· ·c;· . REP;:; .................................. _ ............................................................. . 
3 18EO 71 BF ACALL XLONOFF ; Auto repeat on/off .............. ·'f ............................................................................................................................................................................................. . 

5 18E2 71 9D ACALL XST 
.............. ·6· ·iSE4······ 20········ ·20········ ·20································ ·tiB·········;-···· .• 11":. cLyck·'·;· (). ·;.:,..·soHi"·····-································································· 

18E7 34 2E 20 ................. ·1i:li::i":j····· ·4~········· ifC········· 11=", •••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• ••••••••••••••••••••••••••• 

18ED 43 4B AO ........•...... -7" ............................................................................................................................................................................................. . 

8 18FO A2 33 MOV C, CLKF 
.............. ·9· ·18F:<!······"6i"······· ·BF············································ i":j.JMp······ k"l_ONOFF'········ ........... ·_·····i· ·Key· ·en C·K· ·0 n·1 Q·n ·.i·nd· ·r-ei:jjr-n···························· 

..................................................................................................................................................................... ' ........................................... . 
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•..•• lI".i!"jI-•• ~.-;:;!~. r:;OMr:'!..lT~8 .. T~8l'UN~h. f.lRl'1I(1A~E. ~I;:RSlON . .1.. Q3 . . ~jI:~ •••••••••••••••••••••••••..••••..•.•.•••.••.•..•.••...•..••.••.••••.•••.••.••.•••••••••••••••••••••••••••••••••.•.••..••.•••.• 

............. . 1 .................................................. i.: ...................... l?(::.1:I,.Ip.?.:-.. !?!':1:~,=, .. \!I~Q!!!: . .1.~ n~ .. ~? ............................................................................. " 
2 : 

" ...... ...... q ... .............................................. i. ...................... ~iS.e;:r.I.,lf'.:?jI-.• r.4l"1.!'l .• U".f: .. i;~r:rrl.i.~Iii\ 1. .~~.t!J.F;' .. r(I!='.~1?. t." .. c;t1.~l"I.E!? .;;1..41:.0. •• C;~r:r:- .i.~li!1? ............................ . 
4 : ~etu~n, auto line feed, cu~so~, and f~equency . 

.............. ~ ................................................. ,l ............................................................................................................................................... . 
6 : 

............. ? ................................................ i ...................... gN1"~X .... l"!9.f!l? .•.............•....••.•...............••.••.•••.••.•.•.••.•••.•••••.•..•.•.•.•••.......••........... 
8 : 

.............. ? ................................................. : ....................... !".l5 ;£.1" ...... fl.<? r'.E: ................................................................................................. '" .. . 
10 ; 
11 ; USES all , ·············12·································· .. ···· ........................................................................................................................................................ . 

13 ............ ·ilj.· ·iSF4····· .:3i" •....... "3F····················· SETUP'li············· 'ACALL"'" 'Ci··············· .. ··············· ';" tii sp'l'ay' s';;';e;';th" i'i r;e" ..................................... . 
15 18F6 12 1407 STP7A= CALL SFCKB : Fetch characte~ f~om keyboa~d ............ "ii,' ·iSF9····· ·75········ Fii········ 0-4:··························· .. ·· ·MO.;,-······ 'ii; .. #L7i"L·························· '" .................................................................. . 
17 18FC 90 1933 MOV DPTR, #L7T ............ ·iE:""iSFF····· ·12········ ·13·E9·········································· b~~Li':"'" ·LOOKUp·························· ';" Lc;ok" u'p' command············· ................................ . 
19 1902 80 F2 SJMP .STP7A ; Keep on soins ············20····· .. ·································· ....................................................................................................................................................... . 

21 ............ 22····································· .... ········;······················ ·t·0~9i e' auto' 'car-r::ie:s,e:' r:e:t'u;.:ri···················· .. ····· .. · .. ···· .. ··· .. ···· .. ······························· 
23 ; 

............ 24" i 964·· .. · ·B2········ ·it····················· Stp7Bi··········· .. ·· cpC·· .. · ·AutOCR········· .. · .. ····· .. · .. ···;· To;;';g'l'';''auto' CR······ .. ······· .. ···························· .. ·· 
25 1906 80 EC SJMP SETUP7 ············2'=.······································· ............................................................................................................................................. , ........... . 

27 ......... ·· .. 2EI .. · .. ·············· .. ····· .. ····· .. ··· .. ········ .; ...................... 'T'os,'s,i;;;' au'to"j 'i'ne' feee!'······· ...... ··· .. · .. · ................................................................. . 
29 : ............ 30"i 968'·· .. · ·132· .. ····· 2t' .. ·················· si"P'lt':'··· .. ········· ·tpC······ ·i\Ui"OLF· .. ···· .... ··········· .. ·· ';" T09sYe' 'auto 'i..'F· .. · .. · ...... ···· ............................. .. 
31 190A 80 E8 SJMP SETUP7 ·············32 .. ······· .. ·· .. ·· .. ························ .................................................................................................................................................. , .. 

33 ........... ·34·················································;······················ 'T099i e" c·ur:sc;,.:···························· .. ·················· .. · .. ·· .. · .. · ...... ··.,············· ................. . 
35 : 

.......... "36' ·190C······ !;?O········ ·3e········ ·otl········ ·STP70·:··············· .Ji::t' ........ CRNBK;' ·STP7D2················;·· IF"b i'i nid ng' ·AND·· .. ··· .. ······ .. ······ .. ··················· .. ·· 
37 190F 20 32 04 JB CRUL, STP7D1 ; IF block THEN ........... '38' 'i9'i:i·· .. · D2········· 32························ .. ··············· .. · ·SETS····· ·eRue··················· .. ········;····· s:e1:" 1:'0' 'bi'in'I(' Y i ne···· .... ·· .............................. . 
39 1914 80 11 SJMP STP7D4 .. ··········~i6········································ ....................................................................................................................................................... , .. 

41 1916 C2 32 STP7Dl: CLR CRUL ; IF b1 inl: 1 ine THEN ............ 42' ·i9'iEi····· D2·· .. ····· 38······· .. ··············· .. ··············· .. · ·SETS····· ·CR·NEil<············· .. ····· .. · .. ···;····· s'Ili1:" 1:'0"1i i'oc·k·· .... · .. · ......................... , ........... . 
43 191A 80 OB SJMP STP7D4 ·· .. ········4'4·· .. ····· , ............................................................................. , ........................................................................................................ . 

45 191C 20 32 04 STP7D2: JB CRUL, STP7D3 ; IF block THEN 
............. ;q:~; '1 ';if t=' •.••. ti:2······· .. ::3i··························· .. ··············· ·SEts····· ·tRUe··· .. ························;····· s'e1:" 1:'0' 'ui-,de''': i'i ne··········· .............................. . 

47 1921 80 04 SJMP STP7D4 ,·············;q:e····· .. ··········· .. ······· .. ············ ...................................................................................................................................................... . 
49 1923 C2 32 STP7D3= CLR CRUL : IF unde~line THEN 

............. !lO' W25· .. ·· ·C2·· .. ····· ::3S·········································· .. ·ci.A· .. ··· ·CRNEiI<'········ .. ············ .. ··· .; ..... s'llit" t'o"1i nn'k"1i i'oc·I( .. ····· .. ················· ............. . 
51 

............ 52"i ~27"'" Ti·········f r7B·················· STP7D4i··········· .. ·C·ALL····· ·SEteF···················· ...... · ";" Set' curso':: ·for-rna. 1:' ........... ., .............................. . 
53 192A 80 C8 SJMP SETUP7 ·············54····· .. ································· ........................................................................................................................................................ . 
55 ........... ·5·6····· .. ···· .. · .. ·· .. · .. · .. ······················· i··· .. ·· .. · .. ···· .. · .. · 'TC;95;j;"" i':i;""~ "f;..·~,;,·ue·ri'::;"··"·"·"···········"·""·····""·"···"··"·"· ................................. . 

............. ::;.7: ................................................. ? ............................................................................................................................................. . 

. . . ... . . . . . . . . . . . . . . . . " ............................................................................................................ ~ ............................................................................. . 



· .... 2'29~OM j' . I'1"t CROBE:NCH . a051' 'CROS"S' 'AS"S£::MEtLIOR .. (Vii :'::;?"lS' .. !;!4:':FE:S:':S!3 . 1'5 i"::io":"t16 . pA'GE' '203' ....................................................... '" ..................... , ....... . 

· .... !I:~!I: .. 1.. ~?:~ .. S:~':ff.l.rl:~~ . !.~~.t'! ~.f>!ft.'-:. r. ~~':"W~~~ .. Y~~~~ ~~ .. ;: p~ . ~.~~ ..... , ....................................................................... " .............................................. . 
1 192C B2 39 STP7E: CPL FREQ ; Toggle f~equencY 

............. '2"1 !i12!:····· ·f2········· ·fl7S········································· ·t~Li':····· ·SE:teF···························· Y' \:let' cursor' ·fo·rmat"······· .. ············ .. ···················· 
3 1931 80 C1 SJMP SETUP7 ··············4······································· .............................................. ., ............................................................................................................ . 
5 ··············0······································· ........................................................................................................................................................ . 
7 

............. ·ff·························· .. ······· .. ··········· rt···················· ·t:..7T" '.:: 'll'ne' ~7' ·taol'e···························································· .............................. . 
9 ; 

............. 1O ................................................. j ...................... *t:..7t*· contains' ·the··J ump' t"ab'le" f'or: Tine' #7" in' set",jP"' mode:··· .... ··········· .. ········ .. · .. ·· .. 
11 

........... .. 1Z············ ·1"933 .. ··········· .. · .. ··········· L7T················ .. ·!::QU·······$······················ .. ···················· .. ······················· .. · .... ··········· .. ············· .. ·· 
13 

............ 'fll' ·1"93·3· .. ··· '31 ......................................................... tiS' ........ ~'f~""""""""""""""""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

15 1934 1904 DW STP7B ; Toggle auto ca~~iage ~etu~n ··········· .. 10······ .. ···························· .. ···· ........................................................................................................................................................ . 

17 1936 32 DB ~2' 
............ ·1ft· l'S>3"7······ 1"90"8····················································· Olif········ S"tf:$7t:····························j· 't099'1 fi' a,j~'o"i rrie" f·ee·d······ .............................. . 

19 ............ "2ti' i ~3>;i"'" '3:3' ........................................................ tiS········· >~> ....................................... '" ............................................................. . 

21 193A 190C DW STP7D ; T09g1 e cu~so~ ···· .. ·······2Z· .. · .. · .. ················ .. ···· .. ··· .. ········ ................................................................................................................................................. . 

23 193C 34 DB '4' · ........... '2;f "1"9:30' .... T9:tC' .................................................... tiW" ....... ~tf:$7E: ............................ i' ·to9gi e . Y:i. ne' 'f r:e~' . !56/6tF Hz' .............................. . 
25 

............ ·2b············· ·Oi:!OIJ··············· .. ············ OlC .. ·············· ·!:QU······· "($.:..01)"/3·················· .. ·· T ·tab i"e"j E'riS.tt.················ .. · .. ··········· .. ··············· .. 
27 ··········· .. 28················· .. ······················ ...................................................................................................................................................... . 
29 ········ .. ···3(:i········· .. ····························· ...................................................................................................................................................... . 

31 "L7 - line #7 ·············32········ .. ························· .. ···· ......... ;" ............................................................................................................................................ . 

33 ; *L7* displays setup info~mation fo~ line #7 
············~4···· .. ····························· .. ····· ........ ;" ............................................................................................................................................. . 

35 1 ............ :36 .. ··············· .. ······························;······················ ·ENtRy···· 'none" ..................................................................................................... . 
37 ; ............ 38 .. ··· .. ·········· .. ··· .. ························· .; ...................... ·~xrt····· ·none····························· .. ······················ .. ··············· .............................. . 
39 ; ............ 40 .. ··· .. ·········· .... ··················· .. ······· .; ...................... ·UsE's····· ·a'li· .. ··········· .. ··················· .. · .. ······· .. ·· .. ················· .. , .............................. . 
41 ·············42 .. ······································ ....................................................................................................................................................... . 
43 193F E4 L7: CLR A ; Position ········· .... 44 .. ··············· .. ························ ..................................................................................................................................................... . 

45 1940 71 9D ACALL X8T 
............ '46" P;l42····· ·2A········ ·40········ ·45"································ tis .. ······· ;'-*M'ENU' Fit···· T:' AUTO' 'CR;~" "(.:' ":~:8i:iHi"""""'''''''''''''''' .............................. . ................... t·::~····· .:~ ......... ~~ ......... ~g. ...................................................................................................................................................... . 

194B 20 20 31 .................. i"94E· .. ·· ·2E .. ······ ·20········ ·41"·········· .. ··············· .. ··········· .. ································ ... , .......................................................................... . 

1951 55 54 4F ............................................................. . ................. "f954····· ·2"0 .. ······ ·43········ ·52··············································································· .. ········· 

............. '47" ~.~~? ..... ~~ ............................................................................................................................................................................... . 

............ :~. ·t~;~····· .~? ........ ~~ ........................................... '~~~LL'" ';Lb~~~~~~""""""""""'''i' 'A~'t~' 'cR "~~"i~'ff"""'"'''''''''''''''''''''''''''''''''''''''' 

............. ~? .............................................................................................................................................................................................. . 



L,L7f\Un, nJ.-'-"r.uoJ::.I" ..... n OV..JJ. ..... nuo.;) HO.oC.I·'DL,.J::.1"\ \V~/-"'J.O .£ .... -rc.D-O..:a J. ...... ..:;V.VO rt"tuJ::. LV~ 

· ... ~i!"~ .. ?::7? .G9.I'lI."!-!TI';t:(. T.E;:R~JJ\lAI.. . .F.lBl'I""AA~. y.e;~~ JRt-I .. 1... O::!. MjI; ............. '" .......... , .................................................................................................. . 

............. L )~!?~ ..... .?~ .......... ?R ............................................ R~Rl,.,", ... _/C.::?!. .........................................•............•.................•...•.....•.................... 
2195E 20 20 20 . DB '2. AUTO LF', (' '+80H) 

.................. ~ ~!l"'" . ~-I-"""" .~~ ........... ~~ .............................................................................................. _ ......................................................... . 
................ ~.?R--;: ...... '!If. ......... 7.9 ......... '!I.G ........................................................................................................................................................ . 

196A 46 AO 
3 ............. '4' '1 iit-c' ..... A2'" .... ":ii:i" .......................................... MOV .' ...... c" . ·Ai.Hb'LF· ............................................................................................. . 
5 196E 71 BF ACALL XLONOFF ; Auto LF on/off ······ .. · .. ··6 .. · .. · .. ······· .. · .. · .. · .... · ...... ···· ........ ··· .. ······ ...................................................................................................................................... . 
7 1970 71 9D ACALL XST ............. 8' '197:2' .. ··· 20 .... · .. ·· '2i:i········ 20····················· .. ······ .. · ·DB······ .. ·;. .. ·· .;3 .•.. CURSOR","'( ," ;.·+8o.:fi· .. ·············· .. ·· .. ····· .. ·················· .... ··················· 

1975 33 2E 20 ................ '197S······ 43 .. · .... ·· 55· ...... ·· 52··· .. · .. ··· .. ········· .. · .. · .. ··· .. ···· .. · .. · .. ·············· .. ········· ...... -.......................................................................... . 
1978 53 4F 52 .. · .. ····· .. ·· .. ·gilE·····AO .. · .... · .. ···· .. ·· .. ··· .. ·· .... · .. · .. ···· ........................................................................................................................................ . 

9 
........... 'Hi' r9iF· .. ·· '20 ........ 38··· .. ···· os··· .. ······ .. ········· .. · .. · .. ·· ·.)s······· "CRNBK~' ·i...'lc·i· .. ······ .. ························· .. ·· .. ····· .. · .. ·· .. ·········· .. · .. ········ .. ·· .. ·· .. ··· 

. 11 1982 90 1987 MOV DPTR, #LN7D1 ; 81 ink block 
............ i2' ·i985······ 30 .. ······· '32··· .. ···· OE································· :JNEi······ ·c.·Rul;· ·L7C2····························································································· 

13 1988 90 19CO MOV DPTR, #LN7D2 ; Blink underline 
........... 'i4' 1'988····· ·so .... · .. ·· 09· .. · ...... ············· .. ··················· ·SJMp····· ·Liei··········· .. ······· .. · .. ···· .... ············· .. ·············· .. ············· .. · .. ········· .... ······· 

15 198D 90 19C9 L7C1: MOV DPTR, #LN7D3 ; Block steady · ........... i 6" r9SiO' ..... 30'" ...... 32' ........ 63 ................................ ·.)NB" ..... ·tRUi...'~· "c 7Ci' ............................................................................................ . 

17 1993 90 19D2 MOV DPTR, #LN7D4 ; Underline steady 
.......... 'i8' '1996····· ·iC .. · .. ·· AS··· .. · .. ····· .. · .. ·· 'i...'7C2i'···· .. ········· 'ACAlC'" ·xstAt··················· .. · .. ···· ';" euisor' ·mess·asie .. ········ .. ·· .. ··········· .. ·· .. ·············· . 

19 ........... '26' 1'998····· ·7·i"·· .. · .. 9D .. ············· .. · .. ······················· "ACALC'" ·xsf········· .. ···· .. ······· .. ····· .. ··············· ...... ········ .. · .. ·· .. ··················· .... ···· .. ·· .. 
21 199A 20 20 20 DB 4. FREQ', (' '+80H) ···· .. · .. ·· .. ···i990· .. ···34 .... ····2E· .. · .. ···26·~········'· .. ······ .. ·· .. ··· .. ·········· ............................................................................................................... . 

19AO 46 52 45 . ................ r9A·3····· '5'1 ........ AO·· .. ··············· .................................................................................................................................................. . 

22 
........... '2::J' r91-\'S····· .'\lij ......... ·19tlti········································ ·MtJ.;.,.······ ·))f:St~;· 'iL'l"7~r""""""""";" !SO' 'Hz······························································ 

24 19A8 30 39 03 JNB FREQ, L7D · ........... ~'S . '1 '\lA£f ..... ~O" ...... "1 '\lLit' ......................................... MoV' ...... D'f.'t~; .. it:IiI'1F'2 ................. ';" '60" H'i ............................................................. . 
26 19AE 71 A8 L7D= ACALL XSTAT ·········· .. 27 .. ·········· .. ·· ............................................................................................................................................................................... . 

28 1980 71 9D ACALL XST ........... ':29" i91:1:2· .. · .. 3tj' .. ·· .... 20· .. · .. · .. 48 .. ···· .... ·· .. ········· .. · .. ···· ·DB········ ';0 ·i·j'~·· .(; z·;:,..·8iit-li .. ··········· .. ················ .. ······ .. ··· _ ....................................... . 
1985 FA ············jO· .. ··· .. ······· ................................................................................................................................................................................. . 

31 19B6 22 RET 
············~2··············· .... · ...... · .. ···· .... ··· .. · .. ····· ............................................................................................................................................... . 

33 .. ···· .. ···:34················· ................................................................................................................................................................... -............ . 

35 · .......... '30' ................... ' ...................... : ..... ;'j .................... L'f ne' #7' 'sf;f lip' mo'de' . me s'sages ............................................................................... . 
37 ; ········· .. ·31i······ .. ······ .......... · .. · .... ··· .... ·· ...... ·· .. · .... · ......................................................................................................................................... .. 
39 1987 62 6C 6E LN7D1: D8 'b1nk b1c', ('k'+80H) ................ i9BA····· ·6a· ...... · ·2'0···· .... ·6'2· .. · ...... · .... ······· .. ······ .. ······· .. ······ .. ·········· .. ····················· .. ························· ............................................. . 

198D 6e 63 E8 ........... '4b" l.'9t·O····· ·62"·· .. · .. 6e .. ··· .. ·· bE···· .. · .. LN7D2·:······ .. ·· .. ·· ·DB .. ······ ')b'j o'k"i i''';;'';'"( ;. 6;.' +80H') ............................................................................ . 
19C3 68 20 6C ...... _ ......... i.'9cl· ..... 6·.,;· .. · .... · bE: ...... · .. E5·· .... ·· .. · ...... · .. ····· .... · .. · .. · .. · ............................................................................................................... " .. . 

........... !!~ .. ~?~? ..... 4'~ ........ ?;r; ......... ?r: ......... t,.."!?I!?= ................ I?~ ......... ~!='.~ ~.<;~ ..... ~.> ••• <.~ .. ~.-I:?~J:l'> ........................................................................ ' ....... . 

· .................. ," ........... , .......................................... --. ... " ........ ~ .... -........................................................................................... ' .......................... . 



.... , "i29ROM';" i1iCROSENC"f1' 'SCi5i' 'c'RGss' 'AssEMBLER" <vi ')'':''iia'' '24'':''j::EB'':i:13' 'i5':'30i 06' 'PAGE' i04+····························· .. ······················ .... ······························ 

.... , !l:l!'!I: . 7-.-:?.'i! .. ~9.1,:If'.I,IT.E;~ .. T.E;~.r'HNt;\h . F. m~WJ:lRfi: .. V!089.~ PN. J ,.Q:;: .. ¥.*:¥ ............................................................................................................................ . 

.. .. . . .. . . . .. .. . . ~.'i!r;;.r::; .....• 9.::: ......... 9.~ ......... ?~ ....................................................................................................................................................... . 
19CF 20 20 AO 



•.... it:'!: it .. :?:~:?~ . !=:Q!'1.F?!-'.T~.I1 .. T~.I1!'1PJf!l,.. .. f:I.~Mt;A~!; . ~~R:'? .I.QN . ~ .•. 9.~. :l!~.~ ............... ' ............................................................................................................. . 

119D2 75 6E 64 LN7D4: DB 'under-lin", ('e'+80H) ................. i 905' .... '65' ........ 'ii ........ 6e' ...................................................................................................................................................... . 
19D8 69 '6E E5 ··············2"·i 90S····· .135 ................................ LN7Fi·j·············· ·i:iEi········· ("/s·/.j.soii)······························································· .............................. . 

............. . ~ .. ~?r;Jr:; ...... ~(.:: ................................ h~?'7g: ............... P.~ ......... L'.V "!"!'!9H1 ............................................................................................. . 

................................................................................................................................................................................................................ 



.... , z29RoM';" MicRoBE'Nc''':'' 'so5i' . cRoss' 'AssEMBLER" <iii )'':'iiii'' ·24·':'FES"..:S3· 'i5':'30i 06' 'PAGE' 206······················································ ................................. . 

.. . .. M~ .. Z. ·:<ZS? .. COME".l!Tf:R . Tf:~m Nt:\1.. . F.l RI'1W~RE .. V~~~q ON .. ~ , .Q~ .. ~~~ ..................................•......................................•...........................•...............•.•..•.. 

...•........• .. J.. •....•........................................... '.? .................... R~:J:!,Jr.E;I .. -: .. !!!!.t!l.~ .. '!'?~~ .. l.~ !l.E! •. ~I? ............................................................................... . 
2 ; 

............•. ;3 ................................................. ~ ....................... ~?P;T!.l'='~i." .. r:-!J.I)~ .. :t.f:l!! .. :t.~!'.'!'~.')'!l.l ... ~~.~\-'.":. !'!'?~~ .. f~r:-.. !!.i.I!'!':~~ .. ~.~:.~~.'"!'!'-.~ .................................. . 
4 ; diagnostics • 

.............. .5........................................... ' 6 ...... ; ............................................................................................................................................. . 

.. . . . . . . . . . . . • . 7. ................................................ .1 ....................... 1;:~.-r:~X .... f! '? f! ~ ...........................•..•...............•......•..•.••..•..•..••................................ 
8 

< ••••••••••••••• 9. ................................................. i ....................... 1;:1'.1. T ...... f!'?f!~ .................................................................................................... . 
10 ; 

· ............ ~ ~ ................................................ .1 ....................... l!?I;:$ ...... iI: D ...................................................................................................... . 

............. ~~ .......................... , .................................................................................................................................................................... . 
14 19DD 51 8C SETUPS: ACALL LS ; Display eighth line 

............. !~. {~~~ ...... }; ......... ~·69Z ..... ·04········ .$:r:F:':3.~~ ............... ~~bl,.······ ~~!<~~8TC"""""""""""'?' .f~~~f:l .. ~h~:.~~.t~.r: .. f:.~!D .. ~.~~'.~~?:r:~ ......................... . 

............ . tz . .1.9~:;; ...... 9.Q ......... ~A7.4 ......................................... MQ~ ....... RF:':r:~.' .. ~I,.?T ............................................................. , .............................. . 
1S 19E5 12 13E9 CALL LOOKUP ; Look UP command 

............. 19. .l?~a ...... S.Q ......... F.2 ............................................ !'i.,JMF:' ...... ?TP.~A ............................ ! .. t::!!."!r.. ?I) .. ~?~ft.~ ................................................ . 
20 

............ .21 ........................................... . 22 ······i······················Fi·l·i··;~·;~·~~········· .............................................................................................. . 

............. 23 .................................................•.............................................................................................................................................. 
24 19ED 71 2C STPSB: ACALL SCLRLR ; Setup clear line reverse 

............. 2.5 . .19EF. ...... E4 ......................................................... CI-R ....... A ............. ..................... 1. .f'.q~A t.i. 9.1'1 ....................•••.•.........•..................... 
26 

............. 27. . .19F.0 ...•.. 11, ........ 9.0 ............................................. ~c~~.l. ..... )($.1 ..................................................................................................... . 
28 19F2 50 72 65 DB 'Press RETURN to exi', ('t'+80H) 

· ................. 19.F.5 ....... 7.::'> ••••.••.• 7.::'> ••••.•••• 20 ......................................................................................................................... , ............................. . 
19F5 52 45 54 

.................. 19F.B ...... 55 ......... 52 ......... ~E ...................................................................................................................................................... . 
19FE 20 74 6F 

· ................. 1 AO 1 ...... 20 ......... .65 ......... 18 ......................................... , ............................................................................................................. . 
lA04 69 F4 

............. 29 ............................................................................................................................................................................................... . 
30 lA06 74 45 MOV A, #'E' ; Display 'E' first time 

............. 3.1 . .1I!tOS ...... 9.0 ......... 500.0 .................. sJ.p.ae.1., ............. MO.\{ ....... nl;'.1R, .. ~CH~R~!;~ ............... ! .. f'.qi-nt.. t~ .. c:I)~,=,~~:t.l!f .. !'!"!!'!'?f.'! ............................... . 
32 lAOB 71 21 ACALL SFILL ; Fi 11 screen wi th char 

............. 33 .............................................................................................................................................................................................. . 
34 lAOD 12 1407 CALL SFCKB I Fetch character' from keyboard 

............. 35 .. lA10 ...... :/:5 ......... F.O ......... Q4 ................................ .I'1QII ........ a, ..• .1..:;:1."(1. .. 2 ............................................................................................. . 
36 lAl3 90 lA80 MOV DPTR, #LST2 

•............ 3.7 .. 1Al6. ..... .12 ......... 013~ ........................ , ................. CA ... t.. ...... $m!3 .............................. i .. R~?~~.f:l .. ~ ~.~ .. ~?.t1!.~ ............................................ . 
3S lA19 40 ED JC STPSBl ; IF not found THEN display it 

............. 3.9 .. lA1B. ..... E4 ......................................................... CI..R ....... ~ ...•.. '" .. , ..............•..................................................... '" ...................... . 
40 lA1C 73 JMP @A+DPTR ; ~Iump to routine 

............. /U ........................................................................................................................................................................................... , ... . 
. 42 lA1D 74 20 STPSB3: MOV A, #' , ; Change funny space to real 

............. 43 . .1f';\.1F. ...... 80 ......... E7 .............................. '" '" ......... S.JMP. .....• STP.SJ:!l ........................... i. .f.i.1.1 ... ~~r.~~I) ................................................... . 
44 

............. 1\5 ....................................... ........................................................................................................................................................ . 
46 ; Change attribute 

............. 4:7. ................................................. 1. ............................................................................................................................................ . 
4S lA21 E5 21 STPSC: MOV A, ATTRIBUTES Get current attributes 

............. 49. . .11!t23 ...... Q4 ......................................................... IN.C ....... A ....................•............... e.I.lIP.F! .. t9 .. I)~.:»:t:. i3, t:t.~ .i.l?!·l.tl! ................................... . 
50 lA24 54 OF ANL A, #00001111B Mask Just attributes 

............. 51 .. 1A26 ...... 53 ........ .21 ......... F.O ................................. fWl... ....... t:\J.TRJJ:!I,.IJ.I;:~h . .It.u U9.Q9.Q!3... . .Gf'.1;. ~t.1;r.~9.4t~!! .. ~!!5!·?'! ...................................... . 



..... !':~!':. k:<=:'? .GP.I':1f'.I.JT.I;~ .. T.E;f.lmN~1.. . F. lRr.tWI:"lRE .. VE::8~.H)N .. t , .QJ .. j!-.~j!-••••••••.•.••.••.•.•.••.•..••.•.••••.••.•..•.•.•...•••..••••••••••• , ••••••.••.•••••••.•••.••.•••.••••• , •••••.•.•••••.•••••.•. 

............. . ) .. J.l~?? ...... ~.:;; ......... ~A ............................................ QJ:lh ....... lnm.I.I;I!.Hf;;~:, .. ~ ................ i. .~.qYfi:. MW. ~t:t.r: ~.I1!J.i;f:.L~ ro ..••••.........................•..... 
2 lA2B 90 4000 MOV DPTR, #ATRIBMEM J Point to attribute memory 

.............. ~ .. 1.07.1;: ...... 7.t ......... 7.l. ............................................ Ar,;Al,..h .... ~r:.I.l,.h ............................ i. .f.i.1.1 .. fT!<?fT!9f.Y .. 4l.i.tr .. ii-.t:t.r: .i.t~\J.i;~ ............ , .. " ............ . 
4 1 A30 80 AB S~IMP SETUP8 
5 ............... .; ............................................................................................................................................................................................... . 

..•..•......••. 7. .................................................. , ...................... :t9.~~.l.<? .~.t!iilr.iil.C.t~r:,,~·f:.1; ......................................................................................... . 
8 1 

............... ~ .. 1.0;:::;; ..... .!R ....... . :;::.T:! .................... . $:r:F;'~l?: ............... ~f'h ....... At:;:HF;!k ........................... i . .T.c~l§'~ 1 fi:. !=./:Ii!,~·i!,<;:t.'H· .. ~.~:t ...................................... . 
10 lA34 A2 3D MOV C, ACHR2 

............. P. . .1.f:\~9 ...... ~:? ........ 9.G ............................................ !'!9!-! ....... AI,.!t:;:Hf:\R0, .. r: ................... i. .f.l.~:=;~ .. ~f1.t9 .. i!, t:t.r:~.I1Hi;f: ...................................... . 
12 1 A38 80 A3 ScJMP SETUP8 

............. ~;:: ............................................................................................................................................................................................... . 
14 
15 1 Continuous test ······ .. ·····16····················· .. ········· .. ········ ....... ; ............................................................................................................................................ . 

............. F. y~;.y:~ ...... ?~ ......... ~Q ......... QQ •........ $r.F;'~r:;: ............... M9~ ....... !;F:<RQW;i:, .. '!*.Q ..................... 1 .. F:<!;f;'!;I'):r:. ~.tfl..r::t .. !1'.H.I'l. F!P .. tl.r:r.qr:l-' ............................ . 
18 lA3D Dl D9 ACALL ROMCHK J check ROM 

............. ~ '?' .. YP.r:: ...... P.~ ......... 17.1 ............................................. ACAI,.I-..... RI1l"!GtlJL .......................... , ..... <;r . .;-s:;JL Rfl.I':1 ................................................... . 
20 1A41 12 OBAC STP8EO: CALL CLRS J clear screen 

............ ALlAH ...... 7.,1.. ......... 4(:: ............................................. Ft.Cfl.L..1.-. ... . S.GI,..RI,..R .......................... . l ...... !'itl.1;w~ .. c, J.~~.r: .. UM. X~Yle.r:-~? ............................. . 
22 1A46 E4 CLR A , position . 

............. :?~ ............................................................................................................................................................................................... . 
24 1A47 71 9D ACALL XST 

............. :?~ .. 1.I~~.S? ..... ~.~ ......... ~F. ........ . I,>!; ................................ P'l;l ......... :".1';9.1) :t.~ ro.'-IP.'-Il-' .. :t.~ l-'.~ 1 .. L'. t:'. t!'!9t!l .................................................................. . 
lA4C 74 69 6E 
1A4F 75 6F 75 ................. i·A52······ 7'3········· 20········ ·i4························································································································ .............................. . 
lA55 65 73 F4 · .... ·· .. · .. ·2;.; .... ········ .. · .... · .. ···· .. ············· .. ···· .. · .. · .......................................................................................................................................... . 

............ . :??. ;I.f':\?~ ...... ;1.4 ......... 9;;:l;l~ ......................................... kl:\/.,I,. ...... fCKI;I .............................. i. .G!i(t .. ;;tf1.Y. st'.;;tr:. f.r:fJ.!Q .. 1;j?x!l.q~r:s:I ............................ . 
28 lA5B 50 80 .JNC SETUP8 , IF any char THEN exi t 

............. :?~ .. 1.f:\~1? .... ..1.? ......... 9.~9.f! ......................................... . G~.I.,I,. ...... R!!'!G .............................. 1. .~A~'.!! .. ~~.1.1 ....................................................... . 
30 

............. ::;;1 .. ~.f':\9.Q ...... ~.'! ........................................................ kI,.R ....... f\ ......................................................................................................... . 
32 lA61 90 5000 STP8El: MOV DPTR, #CHARMEM ,REPEAT point to char- memor-y 
33 lA64 71 21 ACALL SFILL 'fi 11 wi th char' ............ '311' i'A6t;····· ·ii········ ·02E:8········································· CALL····· ·LKEi·······························i········i (:';i(" -il.'t· ·ke:";b·o.i·~d·······"······························· 
35 lA69 50 D6 ~INC STP8EO l IF any char- THEN e:d t ........... "36' i'A6S· .. ··· i:i.tj.··· .. ···· .. ··································· .. ········ ·iNc·· .. ··· A .. ····· .. ···· .. ················· .. i······· 'b;jmp' t'o' ·r.€;xt'· c'h;"~'''''' .............................. . 
37 lA6C 70 F3 .JNZ STP8El , UNTIL al] combinations ............ '38' . i 'A6'E: ...... E'5 ........ '40 ............................................ MOV ....... A; . 'E:RRb'Ri,; ............................................................................................... . 
39 1A70 60 C8 .JZ STP8E , UNTIL err'ors ............ '40' i.'A'i2····· ·E·i········ ·2C············································ A.j~lP····· . ERROR ............................ i' ·j; .. ;mp· 1:'0' ·er.·ro·r· 'ro'uFi n-e .... ··································· 
41 ·· .. · .. · .. · .. 42'············ .. ···· .. ··· .. · .. ·· .. ··· .. ··· .. ········ ............................................................................................................................................. . 

43 .... · .. ·· .... 44· .. ·· .. ·· .. · .. ·· .... ···· .. ········· .. ··············· ........................................................................................................................................... . 
45 "L8T - I ir,e #8 table ············46····························· ····················i································· ............................................................................................................ . 
47 ,*L8T* contains the Jump table for- line #8 in setup mode. ·············48·················· .. ···················· ...................................................................................................................................................... .. 
49 lA74 L8T EQU $ ············50 .... ································ .. ····· ..................................................................................................................................................... .. 

51 lA74 31 DB '1' ............ 52' ·iA7S······ ·iA'32,'···························· ........................ ·ow········ ·81'P8D···························· '," T~;;;9'1'e" ~;';.i;':.ic·t;";~· ·se·t······· ............................... . 
53 



....• 'i29ROM';" j.jiCROBENCH· 'sosi" cRoss' A'siiEMBLER" <vi ')'':'iis'' '24':'FEB':'S3' 'ii:5:3'O: o~; 'PAGE' 20S······················································ ................................. . 
•.... ~~~. k:-~? .f:;:~r:tf:l,l:rg~ .. :r.~~!·H."!~.~. f.1R~H~RI;: .. V~~~H!~. J ... Q~ . ~.~~ .........................................................................•...............................•..... '" ... " ... , .. 

1 1A77 32 DB /2/ ............. "2' ·iA'is······ i"9EO········· ............................................. ·ow········ STP8B···························· i" ';='i i"i' ·sc·ieen···················· ................................ . 
3 ............... 4' ·iA7A······ 3:3'··········· ........................................... ··DB········ ·;3·;-······· .............................................................................................. . 
5 1A7B 1A21 DW STP8C ! Change attributes .............. "i, ........................................... ..................................................................................................................................................... . 
7 1A7D 34 DB /4/ ............... '8' 'iA7f,: .. · .. ·iA3A················· .. ········· .. · .. ············ .. ··· .... ·DW .... ·· .. ·St'P8E· .... · .... ··· .. ·· .. · .. · .... · ;"C'oo't i'nu'ou's .. te·st' .. ·· .. ··· ........ ···· .. · .. · .. ··· ............. . 
9 0004 L8TL EQU ($-L8T)/3 ! Table length ··· .. ····· .. · .. io·· .. ······ .. ·· .. ··· .... ······················ ................................................................................................................................................. . 

............ J.~ .............................................................................................................................................................................................. . 
12 

........... ,,~.~ ............................................................................................................................................................................................... .. 
14 ;; L8T2 - 1 ine #8 table 2 
15 ! ............. it;··········· .. ···· .... ························· .. · i····················· "*i..'Si:2*·· c'~n'ta:ins "the' j'ump"tab rEi "fo'i"1 i'ne"#8"i n" i='ii'l" screen'" .............................. . 

............. rt: ................................................. i ...................... .'~!".i;~.~~.· ............................................................................................................. . 
18 

............ J? ............. ~.~~q ............................. . 1,.!'!T1': ................. ~G!!-! ....... ~ ........................................................................................................ . 
20 

............. :?l .. 1I~a.Q ...... ~.c ........................................................ j:!~ ......... Ke~.$p.~9.E; ... ' ........................................................................................... .. 
22 lA81 lAlD DW STP8B3 ; Access code (ignore) 

............. :;?~ ............................................................................................................................................................................................... . 
24 

.. , .......... :<?!=? .l,(~;:!:;l ...... QO ......................................................... 1;113 ........ .. GR ........................... , .................. , ....... , .............................................. .. 
26 lA84 19DD OW SETUP8 ; Carriage return 

., ..•••••• , •• :<?7: .•.••.••.•••.•• " •.•.••.•••.•••.••••••.••.••.•••••.••..••..••••••.••...•••.•••••.••.•••.•••.••••• , ••••••••••••.•••.••.••.••••••••.• '" ••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• 
28 1 A86 88 DB KB_SETUP 

............. ;::,S? .~A~7. ..... . ~i;\F.~ ............ .......................................... J;lW ......... $(::.lVP.RE;T ......................... ! .. !;~~.~ .. !i~.~~.~. !1)9.':j~ ............................................. .. 
30 

............. :'>,l. . ,l.~a? ..... !:;e ........................................................ .oP ......... K~~$j;TUJ:' .. t .. ~~TRl:lf.T ............................................................................... . 
32 1A8A 1B02 DW SETUPSAVE ; Exit setup mode and save 

............. 3.::iI ............................................................................. , ...................................................................... : ......................................... .. 
34 0004 L8TL2 EQU ($-L8T2)/3 ; Table length 

............. :.>~ ................................................................................................................................................................................................ . 
36 

........... · .. ~Z ............................................................................................................................................................................................... . 
38 

............. 3.9. ... " ............................................ I.; ..................... .I .. a . :-: . J.~ !'l.~ .. tI~ .................................................................................................... . 
40 ; 

............. 4,l. ................................................. L ...................... ltt..~~ .. li.j,~.F!l.~y.!.!. H:t.IJP' . .i.l)f.9r.fTliil.t.i.9!'l .. f.9r-.. Ur.f! .. tI~.· ...................................................... . 
42 ; 

............. 4~ .................................................... ; ............................................................................................................................................. . 
44 ; ENTRY none 

••.••••.••.•• 4!=? ................................................ L ............................................................................................................................................ . 
46 EXIT none 

............. ~7. ................................................. 1 ............................................................................................................................................. . 
48 ! USES all 

............. 4'7. ................................................................................. '" .......................................................................................................... . 
50 

............. ::it .H\:;:c9 ....... E;~ ................................. !-.E;I~ .................... ~!-:~ ........ ~ ................................... ; .. f.9!":~:t.~9.1) ........................................................ . 
52 

............. ~~ . ,1.~!O!O ...... 7.~ ... ' ...... ?J! ............................................. ~~AI,.]'" .... X$J: ...................................................... ' ................................................ . 
54 lA8F 2A 4D 45 DB /*MENU G*l. CHAR SET/, (/ '+80Hl 

................. ~~?~ ...... ~J:': .. ....... Q::i ......... :?P. ............................................... " ...................................................................................................... . 
lA95 47 2A 20 

................. Afl.S?!3 ...... ~9 ......... :4Q ...... , .. 2Q ...................................................................................................................................................... .. 



..... ~:If~ .. 7.:-:'l..9. . !;OMF:'!.ITr;:~ .. n=::F~Ml N~l.. . f.X RN\oIARE; .. ,,!ERS.l:ON . .1.. Q3 .. tM ............................................................................................. '" ............................. . 

................ .l.(:\_9.~ ...... ;::!L ...•..•. :gI;: ..•..••. :.i!.Q ....•.......................................•............................••............ ..................•.......... _ ................................... . 
1A9E 43 48 41 

................. HliH ...... ~:? ........ :gQ ......... ;:!:;r .•..•..•..•....•..•.•......•••.••....•.••.•..•..•.••.....•.•....•••.......••.....•..•..•..•..•...•..••.••.••....•..•..•..•••..............................• 
1AA4 45 54 AO 

..... ~ .................................... -. ,", ................................................................................................................................................................... . 

................................................................................................................................................................................................................. 

................................................................................................................................................................................................................... 



..... 'i:2'9ROt,ii' i-iicRoBENcH' 's051" cRoss' . AssEMBLER' . iiii')'':'2is'' '24"':'i:::ES':'i:i3' 'is':'30: 06' 'PAGE' 209······················································· ................................ . 
. ... . . ~:II:~ . . Z:-::??. ~QM~W.T!"J1 .. -r:!".~I~U~.~I,.. .. f.I.I:~MI:JAJ7:~. YE;:!'l.$J.QN . ~ .•. 9.Q. ;lI;jt.*: ................ , ., ........................................................•..•. '" .....•.•..•....•.......................... 

1 .............. 2' i·AA7······ 90········· iAE4········································· MoiJ······ 'jjpT"R;" iit.:JiI8S"l··················;· ·P;..·ima;.:·,::························· ............................... . 
. . .. . . . . . . . . . . :=: . .1NV~ ...... ~.q . ........ ~.Q ......... 9~ ................................ :-!~~ ....... Rq1~~ ' ... L,.!3.~ ........................................................................................... . 

4 1AAD 90 1AED MOV DPTR, #LN8B2 ; Auxi 1 iarY 
5 1ABO 71 A8 L8A: ACALL XSTAT ; Character set ···············6······································ ......................................................................................................................................................... . 

7 lAB2 71 9D ACALL XST .............. 8' "lAB4······ ici········ ·20········ ·20································ DS········· , ...... '2:' 'fiLL' SCREEN······ 3~' 'Ai'tRiBUt"E~V"""""""""" .............................. . 
lAB7 20 32 2E .................. iABA····· ·2i:;········ 46········· 49························································································································ .............................. . 
lABD 4C 4C 20 ................. ·iAci)······ 53········· 43········ ·52············· .......................................................................................................................................... . 
lAC3 45 45 4E ................. ·iAC6······ 20········· 20········· ici······························ .. ················································· .. ········· .. ···· .... ······· .. · .. ·· .................................. . 
lAC9 20 33 2E ................. ·iACC······ 20·· .. ····· iii'······ .. 54································································ .. ········ .. ·················· .. ··········· .. · .. · ...... · ............................. .. 
lACF 54 52 49 .. ················iA·Di······.q'i .... ····5S·········s4····· ................................................................................................................................................. . 

lAD5 45 53 .............. '9' ·iAi:ii····· 20·· .. ····· 20······· .. :20············ .. ·················· ·Dti·········/····· ·4· .. · TES;'::;"(~" '·-i-i:ioi·li· .... ················· .. · .. · .. ····· .... · ............................. .. 
lADA 20 34 2E ................. ·iADti····· 20·· .. ····· 54········· j:is································· .. ···································· .. ······· .. ·· .. ················ .. · .. ······· .. ··· .............................. .. 
lAEO 53 54 AO ··············10······································ ........................................................................................................................................................ . 

11 lAE3 22 RET ··· .. ········1·2··································· .. ··· ..................................................................................................................................................... .. 

.........•... .1.:;: ............................................................................................................................................................................................. .. 
14 

............. f.~ ........................................ ...................................................................................................................................................... . 
16 , , Line #8 setup mode messages 
17 ; ·············1·8···························,·········· ........................................................................................................................................................ . 

19 1AE4 6E 6F 72 LN8Bl: DB 'norma1', (' '+80H) ................. ·iAEi····· 60········· ii········ ·be······································································································ ................................................ . 
1AEA 20 20 AO ............ '20' ·1·AED······ 6i· .. ······ 6e········ '7'4········ ·LN8B2i··············· DB········· :':,i i·te·~;.;a t';; .. ('; e·;-t.80H)······ .. · .. ·················· ............................................... . 
lAFO 65 72 6E ................. ·iAF3······ 6i· .. ······ 7'4········ ·£':·5················································································ .. ························ .. ······ .... ·· .............................. . 
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• .•.•• i!"lf".i!" • ); :-2'i' . . f;R~P.V:r.I;:R . :r.I;:RI';I .r.~AI,.. F. JRl'I.WE\RE .. V~~~ J Rill .. l •. Q~ . M1I: .....................................................•...................................... '" ...•.........•................ 

.............. t ................................................. I.i ..................... ~.E;:T.l!~RI;::.1:.::. r:~.t: ... r:I) .. fr:t;t!'l. ~.<?j:.yf' •. (l'1.<19.<? ..•...•......•.....••.••••••••••.•.•••••.•.•.•.....•...•.••....•...... 
2 I 

.............. ~ ..........................................•....... 1 ....................... ~$!;Wf;'~.E;:T.~ .. ~~.~ t.!! .. !!~.t:':IP.. !'l9!-1~ .. 1!I.i.tr.911.t .. 1;'~.r:-(fI.~!l.f!!l.t;JX .,!!~.'(~.rt1[il ....................................... . 
4 I any values that have changed • 

.............. ~ ................................................. 1. .............................................................................................................................................. . 
6 I 

.............. ? ................................................. I ....................... !".I'!TRY ... .. I).QI)~ ................................................ ••••••••••••••••••••••••••.••••••••••••.•••••••••••.• 
8 I 

· ............. ~ ................................................. i .............. " ....... E;~J T . ..... .rt9.rt~ ................................................................................................. , ... . 
10 I 
11 I USES none ·········· .. ·i2· .. · .. · .. · .. · .. · .. ·· .. · .. · .. · .. · .... ····· .. · .. · .. · .. ·· .. · ...................................................................................................................................... . 

............ J~ .................................................................................................................................................................................................. . 
14 lAF6 30 37 06 SETUPRET: JNB L250N, SRET I IF 25th line is on AND 
15 lAF9 20 15 03 JB L25EN, SRET I IF not enabled for user THEN ............ 'i6' i·AFc······ 02········· iE69········································· jMp······· tiiSPSTAT························ i···· 'd'£s;;i~Y' 'st:at's' 'a;ld' ·re·iiiri-;······························ 
17 lAFF E4 SRET: CLR A ........ " ... is' ·11300···· .. so' .. ····· ·2e············· .. · .. · .. ·· .. ··············· .... ·SJMp······ stLRL·· .. · .. · .. ·· .. ·············· i' 'ELSE' <:1 ea.r:· Y 1ne .. .i.nc,",:.e·tii,:.,; .... · .. ·· ...... · .. · .. · .. · .... · 

· ............. ~ ................................................................................................................................................................................................ . 

• ............ ~ '·0 ....................................................................................... ~ •• ~ •••••••••••• ~ ................................................................................. -•••••••••• 

• ••• ~ •• ~ •••••••••••• 0"' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• " •••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• '" •••••••••• 



... " 'ii9ROt'ii' 'l"iicRciBENcH' '8ij~:i' cRoss' A·SS·Ei,iBi.. .. ER·· (iii'i':"zi8" '24':"FES':"S3' 'is: 30= '0(,; 'p'AGE' zi·i················································ .. ···· .... ·························· .. ·· 

...... ~~.~. k:"~? .~P~f:I,I:r.~R. :r.~!'l.t1;r.~fl.l..,. n.F!I:1.~~gt;: .. Y!:;f3~~R~ .. L·.9:::. !I:~~ ............................................................................................................................... . 

.............. . } .................................................. ~.' ...................... ~~.~'=-'??F!Y.~ .. -: .. ~~x~ .. ~~.t!J.,=, .. ~!,.I)!'}!3.~!,.~~.~ ?~ ................................................................. . 
2 ; 
3 ; *SETUPSAVE* returns all values back to the EAROM. ·· .. ············4············ .. ···································i···· .. ··············· ..... ····················· ............................................................................................... . 
5 ; .............. '1:; ................................................ ;' .................... "ENTRY' ... 'n c;n;;; .................................................................................................... . 
7 ; .... ·· .... ·· .. ··8· .. · .. ·· .. · .. · .. ································· i····················· .. EliT .. ··· ·ne;n£.··· .. ·· .. ····· .. ········ .............................................................................. . 
9 ; .............. ·io·· .. ·· .. ····· .. ···· .. ····························i··· .. ················· 'Ui,iES· .. ··· a iY··· .. ········ .. ····· .. ···· .. ····················· .. ·· .... · .. ·· .. ········· .. ········· .. ················ 

11 · .. ·· .. ···· .. ii· .. ···· .. ··· .. ·· .. · .... ············· .. ··········· ............................................................................................................................................. . 
13 lB02 Fl 22 SETUPSAVE: ACALL NVRCHK ; Checksum the NVRAM ............. i'4' ·isi:i4· .. · .. F~i""'''' 34························· .... · .. ····· .. ·· .. · ·MOV······· 'NiiRSUM'," A····· ...... ········ .. · j' 'U'pd'a Fe' ·ch:,,;c·ks-,,;n-.· 'va i -..;.;; .................................... . 
15 ............. i6' ·isob· .. ··· 7S··· .. ···· 25········ .. ·································· ·Mciv······· PTRi';' #25~f"""'''''''''''''';' 'EAROr-\' stc;r:e .... · .. · .. · .. ···· .. ·· .............................. . 
17 lB08 90 7000. MOV DPTR, #EAROM ............. i8' ·iB09·· .. · ·71>. .... ····· i·o························· .. ················· ·Moii······· 'iNDX'i;' ·ili·b····· .. ··············;·· i6' ·t;·;.tes···· .. ·· .. · .. ···· .. ·· .. · ., .............................. . 
19 ............ '20' ·iBOD·· .. ·· Eb .. · .. ·· .. ·· ...................... SAV2·:·············· .. i-ibii··· .... A; .. @PTRi .. · .. · .... ··· .. · .. ·· .... i' ·REPEAT"···· .. ·· .. ·· .. ········· .................................. . 

............ . :?~ .. H~9.e; ...... C.'! ........................................................ Rl:JAF:' ...... fl ......................................................................................................... .. 
22 lBOF FO MOVX @DPTR, A ; store upper nibble 

............. ?;;:. ;.I~.1.Q ...... A::;c ......................................................... ~I>I.G ....... RI;':TJ;l ..................................................................................................... . 
24 lBll C4 SWAP A 
25 1812 FO MOVX @DPTR, A . ; store lower· nibble ............. 26 . 'i B'i 3' ..... A3' ........................................................ i i·ic ....... DPTR" .................................................................................................. . 
27 1814 08 INC PTRI ; bump pointers ............ '28' ·i8·15·· .. ·· riA .... ····· F-'b··· .. · .. ····· .. ······· .. · .. · .. ····· .. · .. · .. · ·DJ'Ni' .. ·· "iNDl('i;' ·SAV2··· .. ··· .. ·· .. ····· i "U'NT'iC' d·or-.:,,; .. · .. · .. · .. · .. ··· .. ··· .............................. . 
29 ............. 30 .. i Eii 7' ..... C2" ....... ci6' .......................................... "CLR' ..... "EA'Rcil"i:2;AVE ............................................................................................ .. 

............ . ~.1 .. .1.~.1.? ..... m ......... ~.F.; .......•...•.••.•...........•............... .IWl~I,...I., .... yll,..fHP:i ........................... 1. .?f.l,Y~. );~R9M .................................................... . 
32 IBIB [12 00 SETB EAROMSAVE 

............. :;3.::;C . • HUI) ..... .JH ......... ;.:;3 ............................................. ~!=:~!-.l,. ..... ~l,..lm:;I;l ............................ ; .. ~'( .. t9.!!'i".H.r!'i" .. f.1.?-.!!! ............................................ . 
34 

............. ~~ .. l.~.1.f ...... ~H ......... f.~ ........................................... . l'~.I')f' ...... . :::;I;::nJp'~J;T ........................ ! .. ~.fd:.4rn. fr.c!'I' .. ~~t!-!F;' .. 'I'9.9ji.: ................................... . 
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0> •• :ltll:lI-.• Z :-29. . C.Ol'1P.U.TER . :r.ERr.11IllAL .. F.l.BMWABE . Y.ER$l.ON . l.~ 0.3 .. i!"iI".i!" ••••••••.••.••••••.•••••••••••••••••.•.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.• '" ••..••••..••.••••••••. 

.............. J ................................................. 1.' ...................... $F.H,I.,. .. 7 .. ~l=.~~.~f! .. f.O.1 .................................................................................... . 
2 I 

•••••••••••••. =3 •.•.••••••••••••••••.•••••••••••••••••••••••••••• ! ....................... ~Rf.I.l,.h~ .. f.i.! J.~ .. t".~ .. <;!>!!I!".1. f'.tf' .. !'.<;r.fi!~n. !'!Lt:f:. .. th~ .. <;I~t~. ~.~:v:~r .. ~.t ................................... . 
4 I into the memory location 9iven it. It does not touch the 

..••..•.•.•••. !S ....••.....•.....•...••..•.•.........•.........•.• 1 ....................... g:;;:t.I) . .1. ~.rlt .. tr.ql!l.flY~r .•.............................................................................................. 
6 I 

............... 7 .................................................. 1 ............................................................................................................................................... . 
8 I ENTRY (A) = character to write 

" ............. 9 .................................................. 1 ...........................•....... !J:!~J:~.> .. :': .!,\~!,\qrx . .1. !>.<;'lL.t ~.q(\ .. tq .. ~t!'l:r.t:. ~t .................................................... . 
10 I 

............ ), L ................................................. 1 ....................... 1;.>1 ~.1 ..... . (\.q(\~ .......•...........•...••...•..•..•...•....•..•..•••••••••••••••••.••• .......•....••.••.•••.••••••••• 
12 I 

.•..••..•. '.' .:1.:;1 ••••••..•.••..•....•...••.. , .•..•.......•...•..... 1 .....•.........•....... 1).l:!I;.l:! .....• J;lP.TR!. JI'!Q}CJI.? ........................................................................................ . 
14 

••..••.•.... .1.:;i ...••••.•..........•.•.•.•.••.•.......•........•..•..••.•.•.•...........•...•.•.•...•.••••••••.•..••.••..••.•.••..•...•.•••••••••.••••.•..••.••••••••••••••.•••••.•..•..•......•..•.••...•••.... 
16 1821 7A 18 SFILL: MOV INDX1, #MAXLINE I Go thr'ou9h all 1 ines 

............ .1.? .ur?~ ..... X!3 ......... . :?9 ..................... RF:).I,.P, ............... I:I~Y ........ H'-!Q!\? .... ~~~I'1~":I~.~? ............ 1 .. R~f:~AT .............................•............................... 
18 1B.25 FO SFIL2: MOVX @DPTR, A I REPEAT write character 

............ '5! .. t!3.:?¢. ....•. A~ .......................................................... JI'I.:; ........ Qf'.TR .............................. 1 •••••.•. !:'.\I!'\F;' .• F;'9.~ !l.1;41.r: ••••.••••••••••••.•••.•.••••••.••.•.•••.••••• 
201B27 DB FC D~NZ INDX2, SFIL2 ; UNTIL line is done 

............ ~1 .. 1829 ...... Of! ......... F.e ............................................. Q"'!~? ...... V~I.Ql<J 1. .$F.Jh~ .................. ?. \JNT.U-.. ~.<;r~f!.Il. A~. A.ql)~ ....................................... . 
22 1 B2B 22 RET 

... -" ..... " ................ " .... -" ~ ............................................................................................................................................................................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ......................................... , .......................... ~ .............................. . 



..... Z"2>;iRO"~r' f1"ttMo"s~CH' ~O~ i' 'C~O~S' ·A!;gS!::r'lat:.!::R· . {Vi r...:z·i s' .. '24:':F~e:':83 . "1s;'3i:lWi; 'PAGE . z'i 3' ....................................................... '" ............................. . 

. . . . . . ~~.~ .. ~ :-.~? . t;~~~y!~~ . !~~~ .I.~~~ .. r: ~.~~."!~.~~. Y.~~.~ ~ ~~ .. ~ ... ?~ . ~~~ ............................................................................................ '" ............................. . 
1 •• SCLRLR - setup clea~ line ~eve~se video .............. ~ ................................................. ';"' ..................... S-Ci.:RL:· .:.;. !,et"up' . c·!".i:ar··j rne ................................................................................. ,. 
3 ; 

•............. lJ: ................................................. j ...................... *set:.~t:.~w 'c rea:": s' '2~th' ·ITri.i:· ·WHti· r:ever:se" ,ilcfec;' s·pii"ce·s:·········· ................................ . 
5 ; 

.............. ~ ................................................. T····················· '*SCLRL*' 'cl"ea:":s' '25th' 'fine' ·a.nd· ·"ra.c·es·· file' . a:HHbu'te's . pa:ssed" ................................ . 
7 ; to in on that line • . .......••... '~3""""" ....•..............••.....•..... , .....•. ';"' .....•..........................•..•.......•...••••.•.••........................•.•..•...•.....•.••.•..•.....•..........•..•....•..........• 

9 ; 
............ ·nl················································ T····················· l::NiRV···· 'un' =' lower:' ¥our' '6rts:' iise'd' '(-c,":' ilt"ti--·lb·utes·············· ............................ , .. .. 

11 ! ............ ·1:;!·················································;······················ E:':l(tt······ 'fA}';;' un c'llansiecf .................................................................................... . 
13 ; 

............ '1~""'" ........................................... ; ...................... USE:':S······ at r················ ....................................................................................... . 
15 ·············10··············· .. ······················· ........................................................................................................................................................ . 

17 182C 74 01 SCLRLR: MOV A. #000000018 ! Set fo~ ~eve~se video ········· .. ··Hl···················· .. ··················· ..................................................................................................................................................... . 

19 182E CO EO SCLRL: PUSH ACC ! Save att~ibutes 
............ '2ij' "193'0····· ·7·5········ ·FO········ ·Hi································ MOV······· a;' ·#MAl(Lt'NE'···················;· ·crear.··i i'ne" b'ef'or-'e"d rsp·lay .. ··············· , ............. . 

21 1833 12 0896 CALL CLRLINE 
............ ·21 .. 1'83'6······ 110· .. ····· ·EO·········· .. ································ ~o~""'" ~ce""""""""""""""" T ·Restor:.i:· ·a.tt:i-·ib·ut·es···· .. ··· .. ···················· .. ·········· 

23 
............ '2'4 "lB~8"'" ·~O·"······ !:)7EiO··············· .. ························ '~(jV"'"'' Jjp'TR';' tl'L25MEM········ .. ········· .. ············ .. ··········· .. ······· .. ······················· .... · .. · 

25 1838 53 83 EF ANL DPH. #ATRANL ! Point to att~ibute rnerno~y ............ '2~ "1'83'£' ..... 7A' ........ ~(r ........................................... MoV ....... i'liitix r ; . '#NOMCHA~s' ................................................................................ .. 

27 1840 FO SLP: MOVX @DPTR. A ; REPEAT w~ite att~ibute ........... "28 "1' Mi""" A3'" ..................................................... ·iliie······· JjPTR' ............................. i····· i:.um·p· RAM' po·fnter:···· .. ·· .... ················· ............ . 
29 1842 DA FC DwNZ INDX1. SLP ! UNTIL done 

............ '30' "1944····· ·22· .. ································ .. ··············· .. ·· RET·················· .. ··············································· .. ···· .. ·· .... ·· ..... , ........................ . 



i.4'="liUI''; l~lL-li'-'i::<t:.N'JH '=SV~l L-t<U::>::> H::>::>t:.Mt:lLt:.t< IVll-41'=S 4 .. -,..t:.t:I-""~ l~:~V;Vo t'AUt:. 41 .. 

.... . "!I"~"!I" .. ?:;-:?~. ~QMP!-!Tf':.ILr.ERI".IlNAl... F.IRt1W~Rr;: .. Yf;;BS1 QI\I .. 1 •. 03. *.-It* ............................................................................................................................. . 

.............. \ .................... , ............................. ;.i ..................... !3.E;TNI,JM. :-:.l'!(!.t:. fll,llllblltr. .. $t.r.j..I)\lI ...................................................................................... . 
2 ; 

.............. :::! ................................................ ; ....................... "!I"Ql;:m!.!~~ .li'.~t.~ .. ~ .. 1)!J.~\l.E:r .. fl":9!1l. Q •.•. ?::!::;; .. fr.Q!T!. t.!)\!! . . 1<:.E:y.Il9..H',q •... :r:t.* ................................. . 
4 ; keys "RETURN" finishes the number and "BACKSPACE" or 

.............. 9 .................................................. i ...................... .'~J;I/;I,.!;TI;~· .. o;:.I.~i3.r.1-' .. :t.!)\!! .. j:.qlJl.I:'Jd.E: . nI.lfI"1QJ':(, •. ~flt!!!.r:-\!!.Q •... . n.E: .. 1';9:4("".1;("1 ................•.................... 
6 ; character received automaticallY makes the routine return. 
7 ; ,·············8········· .. ·· .................................... ; ................................................................................................................................................ . 

9 ; ENTRY (A) = position on 25th line to start ·············io················ ................................. j ............................................................................................................................................... . 

11 ; EXIT (A) = number received (0 •• 255) ············"i:i··············· ................................. i································ .. '('WORK2"i';';' n':'ir;b~~' '~f" c'ha'ra"Ctei:i' '';i'Ck:ed' .,:.j,; ................................. , ............. . 
13 ; ............ 'Of ................................................ i .. ··· ................. ·USES···· "',a i"i' ....... '" ................. , ............ '" ............................................................ . 

,············t~············· .................................................................................................................................................................................. . 

17 IB45 FE GETNUM: MOV WORK1. A ; Original position ·············1"8················ .................................................... , .......................................................................................................................... . 

19 IB46 7F 00 GNUMO: MOV WORK2. #0 ; Position count 
............ ';20' i"e·IIS····· ·7C .. ···· .. · 00··············· .. ······················· .. ·· ·Mav······· 'Wb'Ri<:";' ·ticl·······················;·· R'~~'~ i'~9" i:"~i:a i······························· .. ················· 

21 ............ ~2"""""""'" ................................ i······················ 'Ge't' ·ch·ar·ac·te·r:···································································································· 
23 ; 

............ 24' ·iB4A····· '12' ....... T.4o"j················· 'GNLIMi j ............... ·CALC····· SFCKB······,·····················i· 'C;ei:" 'next" c·haract·er:··· .. ················,···················· 
25 ............ 26················ ................................. i······················ 'Ch'ec'k' 'fo'r:' er.d·"Of"·i ·i·ne·································,········· .. ······,················ .. ··················· 
~7 • 

............ ;8' ·iB4i:i····· ·84·······, . (iIi ........ ·02········ .1 .................. , ... C~INE······ A;' '#CR~" GNliM2················ i' . Ii=' . ca~·~i.·a9·e· ·,:·e·t~·r;,.· . THEN .................................. . 
29 lB50 EC GNUMR: MOY A. WORK ; get number and return ............ 30' '1 Ei5i" ..... 22························································ RET··················································································································· 
31 ............ 32················ ................................. i······················ "(:h'ec'k' 'fc;r:' backspac~!' c;':" 'de'j e·te·······························································,············· 
33 ; 

............ 34' ·iEiS2····· ·84· .. ··· .. · os'····· .. ·0·2········ ·GNLIM2· .. ···········,·· ·CJNE····· A;' '#BS';' GIiIUM2A···············;· 'iF' "backSpace' oR····················,··············,··········· 
35 1 B55 80 03 S.JMP GNUM2B ............ '36' i"a5"1· .. ·· ·B4········· yr:" ........ OF········ ·GNUM2A:"············ ·cJIiIE····· 'A;' ',jiRiJ"eoUY;' GNUM4··········";·· i"F0' 'de'ie'te' . tHEN" .......... , ........ , .. , ....................... . 
37 ............ ::38················ ................................. i" ..................... 'ci"ea:':" 'cu'r:rer,"t' ·r;umbei:·································· .. ················,···································· 
39 ; 

............ 40' "iB5A······ "EF································ ·GNUM2B:············· ·Mciv······· A;' ·WORK:2"······························································································· 
41 IB5B 60 ED .JZ GNUM1 ; IF no cbars THEN sk i p it 

........... '4';2' ·lB"5ii····· ·ie:······ .. ····················· .. · ·C;NUM2Li············· DEc······· WORKi"·····,······················ i···· 'REPEAT' ciec're'me'nF' p'~s'ii:"i o·r;·························· .. · 
43 IB5E DF FD D.JNZ WORK2. GNUM2L ; UNTIL count = 0 ............ ~4:""""" ...................................................................................................................... , ..... , ....... , ................................................ . 

45 IB60 EE MOV A. hORK1 ; get position ........... 'll"b' ·19·61······ 71 ......... SiD ........... " ................... , ........... ACALL .... X'ST" ...... , ....... , ........ " ... , i ' ... 'wi'PEI' o',ji:" ' o'j d' . n·,jn-."ber··· ., ................................ . 
47 1B63 20 20 20 DB". (' "+80H) .. , .......... ····f9·6b··· .. , AO···· ................... , ................................................................ , ..... , .................................. ' ............................................. . 

48 
............ ~9' ·it3"67······ gO·· .. · .. · ·DO······· .. ································ .. · S.JMp······ GNLiM0···························· i···· ·~t·a;;t· 'o;';er' ·,3."96:£;.,········································· .. · 

50 . ........... ·5i················ ................................. ; ...................... Check"' ;"',j ir;b e''; . an'ci' posi"ti on············ .. ·································································· .. · 
52 ; 

........... '53' ·iB6Si····· SF·· .. ···· ·08········ ·02········ ·GNui14:··············· cjNE····· . WORK;;?; . '#3';' ·GNijM4A·········· 'j'"iF' i;ii i" c:'h~;rs' ·THEN·······················, .. ················,· 
54 IB6C 80 E2 S.JMP GNUMR ; exit ............ 55' ·iB6E····· ·134 .. ······ ·3A· .. ···· .. 00· .. · .. ·· ·GNlIM4A:····· .... ·· .. C.JNE· .. · .. A; .. It:.·9:..·.+i·,'· ·Gr,iur.14B············ .. ·································,················,·················· 

............ ?I? .~!3?~ ....... ~? ........ l?? .................... G!'!'-:l!'1.4!'!.: ... '" ......... '-!~~ ....... 9.~!-!t:1.1 .............................. i .. ';::.I1f!'.C.v, . . \!r.~!".~ . .I?9.l![1.q~ ......................................... ,. 



..... 'i:i9FioM"; . i1iCROSEtilCH" s6!5i" 'CROS'S' 'AssE"MsLER' '{iii i :'::iis' .. 24:':FES:':S3' i'~k3(i£ 06' 'PAGE' . ~ii~{"'" ...................................... '" ........................................ . 
..... ~"'!~. !-.:?:~ .. ~~':'~.t,'!.~~ .. :J:J¥:R':1.I.~AI,. .. f.I.~!'!~A~~. ~E;:R~~.q~. ~ .•. 9.~. :~~.l!" ............................................................................................................................ . 

1 lB73 B4 30 00 CJNE A, #'0', GNUM4C 
............. '2' i"B76····· '40' ....... ·02···················· ·GNUM4cJ·············· ·Jc········· GIiIUMi"····························i· 'Check"i ower: ·beiun·cis,-········································· 

3 .............. ·4···········," ", ................ , ................. ; ...................... c;iYciii afEi' i-,ex'f' ·niimber.· 'a'nct" 'cffspi ay··························································,··,······,· 
5 ; 

........... , .. 6' "isis····· ·94········· 36············································ ·sUss····· 'A~" #;0;························· ';" Subtrac'f' 'ASCi"i' ·of"fset"····································· 
7 lB7A CO EO PUSH ACC ; Save it ............... '~r'1 BtC······ CC······································· ................. ·XCH······· A;' ·WORK···················································· ........................................... . 
9 lB7D 75 FO OA MOV B, #10 ........... "ii::i' "iSSO······ A4 .. ····· ................................................ ·MUC······ ·AS································ ';" nun;' :'';'' ·ni.im· 'li: ·ii:i·············································· 

11 lB81 2C ADD A, WORK ............ 'i2' "iS82······ F't: ....................................................... ·M"OV"······ 'WORK;' ·if .. ····· .. ············· .... ;. 'nu;';' 'J';'" 'n'uRI '+' ·wor-k························ .. ······ .. ········· 
13 1B83 DO EO POP ACC ; Restore number 

............. i"4' ·ii3Ei$······ ';10·· ........ i893·········· .. ····························· ·;.ioV"···· .. 'OJ:$tR;' ·ttGtilUMS· .. ··············· .. ······,················ .. ········ .. ·· .. · .. ·· -- ...... ' .............. . 
15 lB88 25 82 ADD A.DPL 

............. 1'6' ·iI3SA····· 'f!~"""" ·S2·············,····························· ·M"OV"······ 'OJ:SC;' A·················· ........... ;. Bump' ·;i·d.1fie·ss· ·lcautl"orij···································· 
17 lB8C EE MOV A, WORKl ; Get position 

............. 'is' i.·88D···· .. 7'1'· .... ··· AS .. · .. ·········· .. ······· .. ··········· .. ····· 'AcALC" .. XStAt··········· .................... ; ·l:Hsp'fav···· .. · .. · .. ·· .. ···· .. ······· .... · .. ·· .. ·· .... ·· .. ···· .. ·· 
19 lB8F OE INC WORK 1 ; Bump position 

' ........... '2'0' ·iS90····· ·oF'············· .. ········ .. ······························· i'rilC······ ·W·ORK::;r····························;· 'Bu'mp' c·oiini:'····················································· 
21 1891 80 87 SJMP GNUM1 ; UNTIL do'ne ··········· .. 22······· .. ······· .. ··· .. · .. ······ .. · .. ·· .. ······ .................................................................................................................................................. .. 
23· ; Must not cross any palile boundaries ····· .. ······24··············· .. · .. · .. · .. · .. · .. ··· .. ·· .. · .. ·····j ............................................................................................................................................... . 
25 1893 80 Bl B2 GNUMSI DB ('0'+80H). ('1'+80H), ('2'+80H). ('3'+80H)' ('4'+80H) ................ ·iS96· .. ··· S3"· .... · .. 84·· .... · .. ·· .. · .. ······· .. · .. ··· ....................................................................................................................................... . 
261B98 B5 B6 B7 DB ('5'+80H), ('6'+80H), (',?'+80H), ('8'+8OHh ('9'+SOH) ................. ·1898······ BS········· B9························································································ ............................................................................. . 
27 ...... ,,' ... '2S .. ···· .. ······· ...... '.' .. ,., ............ , .. , .......... , ................ i·Ft·· .. ··· 'NE; i-iil:i':f($')':'i-ifGH'(GNUM"S i' .................................................................. , ........ . 

............ . ;B .. ···.· ............ " ................................................... ~~~g~ ..... ! .'.'?!'!'-:'!'!~.' .. ~r:-?~~.~~ .. ~ .. ~.~~.~. ·~'?"!~.~~.r:: ........................................................... . 



.... -i29ROM;"M:ttR6BE~icH'8'65'i -'cRoss . ASSEMBLER --('v1-':"':21-8- -2-4':"-FE-S:"'S3 -is: 30-:-06 -PAGE:- -21"6- - ---_ .. -. _ ..... -........................................ 0 ••• ••••• _ •• 

· .... ~~~ .. f::;!.~ . . G9.I'1f'.l!T.E;;!:l •. n:;!:ll'! H!t:'1-. . F. m~WI;\RE;: .. Y!o.~§>.~ 9.1'! . . ~ , .Q~ .. "!'".~"!'" ••...••.•••...........•..........•........................••...........•...........••••••.••• '" ........•...•.•.••••.•.•...... 

1 "XST - transmit strins to 25th status line ··············2······································· .......... ; .............................................................................................................................................. . 
3 ; *XST* places a strins·of displayable characters that .............. 4·· .. ·············································;······················· f:'; i 'I'ow' t'he" CALC 'or;t~" File' '25th' 'status' T£ne' ,,'f" 'ti-;e' 'sc';~'e~':"" ................................ . 
5 ; .............. 6 ................................................ '1'" ..................... ! •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• , ••• 

7 ; ENTRY (A) = posi tion on 25th line 
............. '~r'''''''''''''''''''''''''''''''''''''''''''''''' i·················· .. ·············· ·St'~i·nii· t'o "be" sent . musT . imme'di'<i Fe i'y' 'fo'i i'ow" t'he" ca i'J'" ............................. .. 

9 ; to this routine. Final character must have bit ............ ·il) .. ··············· .. ······· .. ······················;·················· .. ·············· s·.?,,·.?n·· s·eF:···················· .. ·············· .. ············· .. · .. ···· .. ·········· .. ········ .. ····· .. ·· 
11 ; 

............ ·i2· .. · .. · .. ················ .. ······· .. · .. ·· .. ······ .; ...................... ·EXI·f······ (Ai' ';'" 'next' pos'1 t'1 o'n' 'on' . 25t'ti "1 i'rie····· .. ·············· .... · .... ················· .. ············ 
13 ; · .......... "i 4' ....... " ........................................ ';' ...................... lisES ...... pi; . DPTFf; . PTR r ....................................................................................... . 
15 . ·············ib···· .. ···························· .. ····· ....................................................................................................................................................... . 
17 1890 00 83 XSTI POP OPH ; Get return address ........... "Hi ·i"S9F····· ·00· .. · .. ·· ·82····· .. ·· .. ································ . pOP ....... jjpi.." ..................................................................................................... . 

19 ............ 20"1 BAl' ..... ·71· .... ··· ··AS················ .. ············ .. ········· .. · . ACALL' .. ··XSTAT·················· .. ·········;· i::ii,.·tput· ·str·i"ns·· .. ···· .. ·· .. · .... ·············· .. ··········· .. ·· 
21 

............ 22 .. iEiA3····· ·to .... ···· ·82············ .. ················ .. ··········· ·PUSH····· ·ope·········· .. · .. ················;'· 'Pi'ac'e' ''':e'tl'-'':n' ·address .... · .... ······························· 
23 18A5 CO 83 PUSH OPH 1 back onto the stack · ........... '24 . rSA'?' ... "22" ...................................................... RET' .................................................................................................................. . 

........ -...................................... -........................... -................................................................................................................................... . 

..................................................................................................................................... -..... - ......... -........................................... -................... -



· .... Z'29Rb"M; .. M i CROBENCH' '805"1' CROSS' AssEMBLER' . ('v i' i .:::;2 i 8 ... 24':'FES':'S3' . i 5 i 30 i '06 . p'Ac;"E . ':;2 i --; ....................................................................................... . 
..... ~~~. ~:-:?~ .. c;fJ.I'!r;'!·-!T.E;~. :r:~R~.I-':-'~,=-.. f.I.F:l!,!':JAF:l!=:. ~~~9~.9!,(. ~ .•. 9.~ .. l!'~.l!' ............................................................................................................................ . 

1 "XSTAT.- transmit string to 25th status line ............. ·2·········································· ... ······;·· ............................................................................................................................................. .. 

3 ; *XSTAT* places a string of displayable characters onto ··············4· .. ··········· ...... ·· .. ·· .. · .. ··· ...... ·········; .. · .. ····· .. · .. · .. ···· 'the' '25th' ;;:tati.is··j rne" (if' 'the' sciee·o·:· .. · .. ··· .. ··· .. ··············· .. ············ .. ······· .. ·· .. ····· '.' 
5 ! ··············6· .. ··········· .. · .. · .... ·· .. ···· .. · .. ········ .. ··f·· .. ·· .. ···························· .. ················· .................................................................................... .. 
7 ; ENTRY (A) = position on 25th line .............. 8·············· .. ···· .. · .. ······· .. · .. ····· .. ·····;· .... ·· .. ····· .. ···· .. ······ .. · .. ·· <DF-TRY';;' Q'dd'~e'ss" (;f' str: ins';' iin;i i" c·,;a:~a:cFei-· ·,r.·us·t .. have·· .. ·· ........ ···· .. · .. · .. · .. · 
9 ! bit seven set. ········· .. ··ii:i· .. ······ ....................................... ; ............................................................................................................................................... . 

11 ! EXIT (A) = next position on 25th line ............ ·ii··············· ................................. ; ................................... C DF-TRY';'" p'os'i Fic.li· ·fo't'i'ow·1i.!i· str ii-;g················· .. ·· .. · .... ······ .. ··· .. · .. · .. ···· .. · .. · 
13 ! ............. i'i··············· .. · .... ·········· .. ····· .. ···· .. ··;····· .... ········ .. · .. ·USES·· .. · 'A:" jjpTR: .. p·TR·i .. ······· .. · .. · .. ······ .. · .... · .. ·· .. ············ .. · .. ····· .. ···· ........ · .. · .. · .. · .. · .. 
15 ·············i6················ .............................................................................................................................................................................. .. 
17 lBA8 75 AO 57 XSTAT: MOV P2, #HIGH (L25MEM) ! Set address of memory ............ 'is' i.·BAS······ 24········· 80············································· A·ori······ 'A';' #L..ow·· CL25MEM·)·············\· Ad',i" '£i.' 'offset" t'o"i Q'w' ·by·te································ 
19 lBAD F8 MOV PTR1, A ; Point to memory ····· .. ·····'20··········· .. ·· .............................................................................................................................................................................. .. 

............ . ;2J .. Hl.~!O ...... J;~ ................................. ~?rl,..: ................. l=:l,.R ...... . t\ ........................................................................................................ .. 
22 lBAF 93 MOVC A, @A+DPTR ! Get data byte 

............. :?;:! . .l);t~Q ...... A~ ........................................................ JN~ ........ J;lP.TR .............................. ! .. ~':I!1l~ .. ~QI:1 .. I;'~~r.t~.r:-............................................ . 
24 lBB1 20 E7 04 ..JB ACC.7, XSTR .! IF bit set THEN exit out 

............. :?~. ~.J;I~.'t ...... f.2 ......................................................... I:'IRYX ...... ~P.TR~ .... f\. ........................ ! .. Q':IJ.:I;'!-!t .. 9!1.til ................................................... .. 
26 lBB5 08 INC PTRl ! Bump RAM pointeI' 

............. :??. Hl?~ ..... . ?P ........ .. F.4=-............................................. $:-!~F. ..... ,J:(;::Th ....................... " ..... ! .. ~'? Jp.r:-!!:Y!!:r:- .... " .............................................. " 
28 

............. :??. ~.J;I?,~ ...... ?'t ......... 7F .................... . ~.!i?T.f$: ................. I;\!'!l,. ....... p~?. ~?f.I-! .......................... ! .. !'!~~.~ .. qf.LI)~.!l'!'r .. pH ......................................... ". 
30 lBBA F2 MOVX @PTR1, A ! Output last data 

............ ~). .. )'.I;l~I;l ...... !O.$ .•.•.•...••....•....•.................................... I:'IRY ........ 1;\ .... F.TR~ .......................... ; .. ~~:t .. P'9.i.I):t.~r .................................................... . 
32 lBBe 24 81 ADD A, i-LOW (L25MEMl + 1 ! Subtl'act offset 

............. :;:;:: .. l,J;lElE ...... :;!~ .......................................................... ~!;T ............................................ ! .. R~:t.l!r.'} .............................. " ........................... . 



LL'::,nu,"',; 1'1!C"t't;UI:ft:.NI ... M CiV;:t! L-I"(LI::'::;;. H:::.:;:.t:.I'1t:1Lt:.t'( \ V! J -LJ.;:; L4f-r-t:.t:I-;:;:..:; 1;:' • ..::iU= VI.:) ..... HI.3t:. .0:::1;:; 

..... ~.~~ .. ?-::7.';; .. G9.1'!~!-!T!;I;l .. T!;I;l!'UNI)!-.. f.~~.I':IW.A~.E;. !(t;::R$.I.9N . .1., Q::? .i!"~.i!" ............................................................................................................................ . 

1 "XLONOFF - tr-ansmi t str-ins "ON" or· "OFF" to 25th status line ··············2······································· .......... ; ............................................................................................................................................ . 

3 ; *XLONOFF* displays "ON" or- "OFF" as indicated by the car-r'Y ............. ·4············································:··························· ·f·l·a~·:················································································· .............................. . 
5 ; .............. t;···························································································································· .................................................................. . 
7 ; ENTRY (AI = position on 25th line ............. 8················································· i·································· '(c')';';' o· '£ndi c'a t'es" i,OF:F i'···· i"' ind'£cate:s' ·'iON·',"·············· .............................. . 
9 ; ............ ·itf················································ .; ...................... 'EX iY····· (Ai' .~. 'next' p05'1 do'';' 'on" 2"5t"t;'"i i"ne····························· .............................. . 

11 1 ............ "12·················································;······················ ·lJSES····· 'A:;' jjpTR~' ·P·fFd························································· .............................. . 
1:3 ·············i4······································· ......................................................................................................................................................... . 

15 lBBF 90 lBC9 XLONOFF= MOV DPTR, #LNOFF ; Get the "OFF" messase ............ '1l:: ·il3{;z····· ·so········ ·03····:········································ jNc······· ·XLONi···························· ';" "IF' ·car-;.:,,;,· 'sElt' ·fi·{EN············· .............................. . 
17 lBC4 90 lBCC MOV DPTR, #LNON ; set the "ON" messase 

............ Hi' iEiC7····· ·6"1········ ·AS····················· "XLolil"i=··············· A·ji·,-p····· ·XSTAt"··························· '," tiE':p"fav' ir;essaee" and" j-:.;fo.ij-:n······················· ...... . 
19 ············20········································ ............................................................................................................................................... , ........ . 

21 ············22········································ ....................................................................................................................................................... . 
23 lBC9 bF bb Eb LNOFF= DB 'of", ('f'+80H) ............ '24' ·iEitc····· ·6i='········ ·bE·········M········ LliloliI·:················ ·tiB········· ;"on';;" t'," ·;.j..soi-ii····················································· ............................... . 

................................................................................................. ,' ............................................................................................................. . 



...... Z29ROM';' . HicROBE'NCI-i' 'S(i5i' 'CROSS' 'ASSEMBLEk' <Vi y":'~d8" ·24·":i=.'EE1":iSl::f 'i5':'30i 06' 'PAGE ·ii9························· .. ························· .. ·· .. ·· .. ··· .. ····················· 
...... ~~.'!' .. ~ :-.~? . ~!:?~~Y.~~R .. ~~R':I.I.'~I~t,. .. ~ .I.~!,,!\;I~~~ .. ~.~~.~ ~ !~':'I .. ~ .'. 9.~ . ~~~ ............................................................................................................................ . 

1 II XMTS - transmit strine " ........... , 'i' ....................................... , ...... ";" .................................................................................................................................... , ..... . 

3 ; *XMTS* transmits a s~rine of characters out of the terminal .............. ii······ .......................................... ';" .......... '" ....... 'reg,ir:i:I'J'es's' 'of' . whtr,th'er: Ttl!! . term i n,iY' 'ls' 'on . Yi ;"'.a' '0;':" ;"'01:': ............... '" ..................... .. 
5 ; .. ·············6· .. ····································· ......... j ............................................................................................................................................. . 

7 ; ENTRY Strine to be sent must immediately follow the call 
.............. g ............................................... "; ., ................................ 'f6' 'tt,'! s" i--'ouH 'riE':" 'F''fr'ral' 'char-'ac'tE,r' 'mu's 1:' . f,ave"1) i't' .................................. .. 

9 ; seven set, ·············1'0······································· .......... ; ............................................................................................................................................. . 

11 ; EXIT none ............. i '1' ....... , ...................... " ......... , .... "; ........................................................................................................... ...... ......... , .................. . 

13 ; USES A, DPTR ·············i'4······································· .............................................................................................................. : ......................................... . 

15 
............ 'ib' ·lSef'····· ·00········ ·g3···················· ·Ji:Mtl3=············· .. · ·PO'P······· DPi-j·······························;-· njpTR')';';' 'fi'r:s't' ct'araet·,i-r:································· 

17 IBDI DO 82 POP DPL ·············nr······································· ...................................................................................................................................................... . 
19 IBD3 E4 XMTS1: CLR A 

............ '20' 'isM····· ·93··································· .. ··················· MOVc······ A;' ·@A+OPTR···· .. ···············;··REPEAT··fetCi-i· c·ha-r-;,.:.:1:'.ai-:··· .. ···························· .. · 
21 lBD5 20 E7 06 JB ACC.7, XMTS2 ; IF bit 7 set THEN exit 

............ '2"2' ·fEttls······ '1'2········· r3~B········································· ·CALC····· 't~~IiI~Jillt"""""""""""" i' .... h:,i'nsmi't' charac't'er····· .. ································ 
23 lBDB A3 INC DPTR ; bump pointer 

............ '~2'4 .. iEl"OC····· ·So········· F5············································ ·SJMp····· ·xi-iTS·i···························· j' 'uNTiL' f·oi-:.av·ei-:··············· .. ································ 
25 

............ '26' ·fEttlE······ '12········· r3~B················· ·XHtS2·:··············· ·CALC····· ·TRANSM'it························;· 't',,:a.'rismn· ·l".i·sT ·ci-i,ir:acter··· .. ·········· .. ··············· .. 
27 lBEl 74 01 MOV A, #1 

............. 2"e' ·itiE3······ 73························································ ·jHp······· ·@ili..:D·PT·R·························;··j:ieFu;..·r'· 'to" c'ode' iif"t=f'(' ih: i'n$i···························· 



..... ¥.~¥ . . ?-:?J.. !=:9MF:'!-!T!':1). .T!;~t'ttN~!... .. f.U'1.I"Jt-Jflf.'lJ;. ~F;:R$.I.9N . .1 .• ~\~. :lff.if ............................................................................................................................. . 

.. ... .. . .. ... .1. ....•... , ...........•....................... " ... ~ .; ...................•. )~~.T:t;: .. -: .. "!:!":'l-n$!l!~~ .. !=.I)~.r:-.~.o:; ~.<'H" .................................................................................. . 
2 ; 

............. :~ ............. , ................................... 1. ...................... ~1(1':I:r.G~ .. t:.r:~.rPi;!'!Lt;~ .. ~n~ .. ~p.'l-r.~~.tl?r:- .. ~~ .. t.I!f' .. ~.4r.r:'!"!t .. ~!J.r:-~.9r .. r.Ql>.H.~ 9f! .......................... '" . 
4 including the app~op~iate escape sequences fo~ ente~ing and 

.............. ? ..................... '" ......................... ; ....................... l?,,~.t; ~.I1l" .. t."~ .. ~r:;;\r.I)j..o;:~ .. 1l.r:o!1 .. iil-.t;t:.r: ~.Il \J.t;~ .. 1)l.Q~~~ .. f.Qr:- .. tp.~ .. fTl9Af! .. ~.I)l? .......... , ........... '" ......... . 
6 ; te~minal is in. If the cha~acte~ is p~otectE"!d then no 
7 ; action is taken. ·············8········································ ......... ; ............................................................................................................................................. . 
9 ; ............ ·10················································· .; ....................... ENTRY: .... (Ai' ';" 'curr:e;';i' ·i,.:an·sin·i t' ·m·ode···································· .............................. . 

11 ; XPOS and YPOS point to sc~een coo~dinate ············1·2······································· .......... ; .............................................................................................................................................. . 

13 ............................................... ~,""""""""""" .~n! ...... ~~~ .. =: .. <;~.r:!'.~~'.~ .. ~!'~~.~'!"'.i.~ .. '!'~?~ ... (.'!!".~?~~.~? ................................................... . ············"14·· 
15 ; USES all ············1"6········································ ........................................................................................................................................................ . 

............ . g. ·1Eii::li····· ·CO········ ·2i"···················· XMTC=················ . pUsH ..... ·ATTRiBUTEs···················· ';" save"a t'tp'H;ut'e' ·by·te;·· .. ·· .. · .............................. . 
19 lBE6 CO EO PUSH ACC ; Save cu~~ent att~ibutes ············Z·o······································· ........................................................................................................................................................ . 

21 lBE8 30 25 OA JNB GATM, XLO ; IF not GATM THEN 
............ 22' ·iEiE!:i····· ·i2········· Oi88···················· .. ··················· ·CALL····· ·CPF······························· i····· c'';;';ck'' f·oi--·· p·io·te·cted .. ···· ............................... . 

23 lBEE 50 05 JNC XLO ; IF p~otected THEN ............ 24' ·iEiFi:i····· ·no········ ·EO············································ ·p·op· .. ····· ·Atc······························· .; ........ r:est;)re" va i·ue·s·········· .................. , ............ . 
25 lBF2 DO 21 POP ATTRIBUTES ............ 26 .. 1EiF4'····· ·22·················· .. ···································· ·RET·········································· i········ iI:n;i' i--·.;Fui--·,,····· .. ··· .. ····· .............................. . 

............ ~? ....................................... ....................................................................................................................................................... . 
28 lBF5 E5 11 XLO: MOV A, XPOS 
29 lBF7 85 12 FO MOV B, YPOS 

............ 3O"iEiFA' ..... ·i2········· 0503········································· ·CALL····· ·cLi!······························· i" Ca i'clij a:te" i'in'';' ad·dj..ess·· .. · .............................. . 
31 

............ 32"f1:iFD' ..... til)'········ Fly··········································· ·pop······· ·8 .. ··············· .. ···············;·· Get'· c'ui--'ie·"t" 'a:tid butes····· .............................. . 
33 

........... '::;i4' ·fI3FF"····· '53········· t:!3········ ·rr································ ·ANC······ "ripH;' ·ttAtRANC·················;· ·i-ias·l<.· h; ';i'tTribute' 'rneri,o,':':" .............................. . 
35 lC02 EO MOVX A, @DPTR 

........... '36' wn····· ·F'S········ ·2"f············································ MOV······· AfTRi'8litE's;" A .. ···············j· 'Get' 'ctirr:er;t' ·aft;.:·ib·utes .. ···· .............................. . 
37 1C05 43 83 10 ORL DPH, #CHRORL ; Mask to cha~acte~ memo~Y ........... '3\3' ·fCtiS····· ·1::1)"······················································· ·l"Ioijj(····· A;' ·@DPTR································································· .............................. . 
39 lC09 A2 E7 MOV C, ACC.7 ; Get alt cha~ flag 

............ 1.1'6' ·iClit{····· ';12········· oC······· .. ··············· .. ·················· ·MqV······· Al.. 'tcHARA';' C··················· j' 'j:;ia:ce" ;.'". p~oper"j ociit 1'0;';" .............................. . 
41 lCOD 54 7F ANL A, #7FH ; Mask alte~nate cha~ set 

............ .11'2' 'ft'6F······ t:2········· on············································ ·tlR······· ·GFlPH'····························· i" c'j e'a;': 's,'iapt,'ic' Tfa9····························· , ............ . 
43 

........... '4'4' 'fC'f r····· B4········· 20········· tio································ ·CJrilE'····· 'A;" $I';";;' ·xl6A················· .. ······························· .. ····· .............................. . 
45 1C14 40 07 XLOA: JC XLI ; IF g~aphic cha~ THEN .jump 

........... '4'6' ·fC·il:;····· B4········· 7F········· OF································ ·CJrilE'····· 'A;' ·tt·Rl.lBoUt·;· XL3·············;·· i'F' ·dl.·sp·!";iy;i·tii e' THEN"j urn;;" .............................. . 
47 

............ 4·8················································· f····················· 'Ctiar'ac'tf,:":' 'is' ·s,·r;i·pt,·ic······························· .. ··· .. ····················· .............................. . 
49 ; ........... '50' ·1.C"19······ 74········· '51:: ............................................ ·Moli······· 'A;' ·tt·.;;·:;·························;· . Map' '7'Fh' To' 5Eh················· ................... , ........... . 
51 lClS 80 09 SJMP XL2 ············52········································ ....................................................................................................................................................... . 

53 lClD B4 IF 04 XLI: CJNE A, #lFH, XL1A ; Special case map ........... '5'4' ·iC·20······ 74··· .. ···· SF············································ ·MOV······· 'A;' '#'; :.J .................................................................. .............................. . 
55 lC22 80 02 SJMP XL2 

........... '06' ·1C24······ 44········· 6'0···················· ·XLiA:················ ·ORL······· P;;' ·.oi·ioo0008····· .. ·········;· 'Mak'i,' ~~a;'hi~' ;;;j:nt'ab'i~'''''' .............................. . 
57 ................................................................................................................................................................................................................ 



..... t21;1RtiM';" Htt;RtiB~Jilt;H' 'Sti5r 'c"Rb'ss' 'A"SSEMBLEFf' (Vi Y':2is" ':24':j::'EB''':s:f 'i~;":'30: 06' 'PAGE' 2:2i"······················································· ................................ . 
. . . . . . ~!':~ .. ~ :-.~? . ~.q~f.':-'.1:~~ . :r:~~~.~ ~AI,. .. ~.I.~!"1~~~~ . y:~~~ ~.qt-r .. ~ .•. 9.~ .. *:~.*: ............................................................................................ '" ............................. . 

1 1C26 02 00 XL2: SETB GRPH ; Set graphic flag ··············2······································· ........................................................................................................................................................ . 
3 ; Save character to out·put .............. ~ ................................................. ; .................................. , ........................................................................................................... . 

5 1C28 CO EO XL3: PUSH ACC · .... ··········6··· .. · .. ···· .. · .. ··· .. · .. ··········· .. ······· .. · ............................................................................................................................................... . 

7 ; See if character is graphic character .............. E;j ................................................. ; ............................................................................................................................................ .. 

9 1C2A 20 OD 30 JB GRPH, XL4 ; IF not graphic AND ......... ·· .. 1'0·········· ................................................ '" ............................................................................................................................. " ... . 

11 1C20 30 F5 5D JNB B.5, XL7 ; IF previous was graphic THEN 
............ T~' 'J.'C~O······ t:2········ ·1='5············································ ·CD~······· '8: 5··············· .. ·············· j' .... c.·lear: ·,·rap,,·!.:· Tf,ig·· .. ··· .. ······ .. · .... ················· 

13 
............ 'i~' 'fC~2""" ~O"····" ·IiO········ ·2'2············· .. ················· ·JNB······· 'ANsr;' ·XL3C····· .. ······· .. ····· j ..... n'" 'ANSi' 'm'ode' THEN··· .... ··············· .. ················· 

15 1C35 20 F4 13 JB B.4, XL3B ; IF previous not alt THEN 
............ '10 '1'C~S"'" ·:;10·· .. ···· ·O'C········ ·O"{l································ 'J~'''''''' 'ALTCi-lARA';' XL3A··············· j .......... 'fl'" 'th'! s' ·;..ot' ',iH:' ·tH£N························· .. · .. 

17 1C3B 71 CF ACALL XMTS ; transmi t "EX IT GRAPHIC MODE" ............. rsr ·iC·jtf····· ·is········· 51:1········ ·::ii······························ .. ·DB········ 'ES'C;" ;"[ i'i ;";"{ 'iTi'+sotiy····· .. ·································· .. · ............................. .. 
1C40 31 ED .... ·· .. · .. ··i 9' '1C4:2······ so·· .. ····· if9" .......................................... S.JMp·· ... '. XLi····· .................................................................................................. . 

20 
............ '2'1" ·W44····· ·71·· .. ···· ·t:F···················· ·),(L.:3~i················ ·At'ALL···· ~Mi'S""""""""""""""";"""'" "ELSE "th'fs' 'is' 6:i t .. THEN···························· 

22 lC46 1B 28 B1 DB ESC, '(', ('1'+80H); transmit "ENTER ALT MODE" 
............ '23' ·iC·49·· .. · . 'SO' ........ 2E······· .... ············· .. ·················· ·SJMp· .... ·xl4s·Et'·········· .. ··············; .. ············ f'ia9' ':1i-," ·a·IF·.:,-ouI· .. ············ .. ················· 

24 
............ ·25 .. iCl!J:S····· ·:;10········ ·O'c······· .. "'6········ ·)'(L3Bi················ ·.:.Ij;i········ ALTCi-lARA';' XL3A··············· j ....... 'ELsE"W 'this' ;';01:" 6:i 1:'''THEN························ 

26 lC4E 71 CF ACALL XMTS ; transmit "ENTER NORMAL" ........... "2:1' ·icsc)····· ·iEf········ 2S········ ·C::2'···························· .. · ·DB········ 'ESC;" ;"( ;";"( 'Ei'+80tiY·········································· .. ··· .. ······························ 
28 1C53 C2 F4 CLR B.4 ; flag in normal now ............ '21;1 .. ie5S······ 80 .. ······· 36' ........................................... 'SJMP'" .. 'xLi'" ................................................................................................. .. 

30 
............ '3'i .. it57····· ·1i········ . C!='· ................... ·)'(L3Ci········ .. ··· .. · ·Ac·ALL···· ·XMTS······ .. ······················;···· 'ELsE' ti-a;"smn:':[;';' iDs' modt!···························· 

32 1C59 1B C7 DB ESC, ('G'+80H) 
............. '33' '1C5B····· ·so········ ·;3·0······ .. ···································· "S.JMp· .. ··· XLi················································ .. ········· .. ······· .. · .. ······························ 

34 
............ '35' i'c::.io···· .. 20· .. ····· ·F5········ ·:2D········ ·XL'4i·················· JB········ 'tU;;;' ·xL·t'·······················j· 'iF" pie'vi'oiis' 'no't' si-ap'hi'c' 'tHEN··························· 

36 1C60 D2 F5 SETB B.5 ; flag changes ·············31········· .. ····························· ...................................................................................................................................................... . 
38 1C62 30 40 24 JNB ANSI, XL4C ; IF ANSI mode THEN 

............ '39' '(Cb5······ 20· .. ··,·· ·F·4········ ·is··········· .. ··············· .. ·· ·jii········ i3: 4;' ·xl4B······················ i······· 'iF" pr.e·';;i·ous· 'no'iin';i i' THEN··········· .. ··············· 
40 lC68 20 OC 09 JB ALTCHARA, XL4A ; IF not alt char THEN 

............... 1.'i· ·iebB····· ·ii········· C!='········,··········· ·xL4AM·············· ·P,CAL.L···· ·XMTS······· .. ····················· i············· ·transml. t" ;,'ENTER' ·GRAPHic'············ .. ········ 
42 1C6D IB 5B 31 DB ESC, '[10', ('m'+80H) ................. 'icio······ 30········ ·EO······ .. ··············· .. ··············· .. ································ .. ································ .. ················ .. · .................................. . 
43 1C72 80 19 SJMP XL7 · .. ··········44···· .. ··································· ..................................................................................................................................................... . 

45 lC74 71 CF XL4A: ACALL XMTS ; ELSE 
............. '46 .. iei6······ 1'8········· :2s········ ·BO· .. ····························· ·oEi········ ESC;" ;"c"';' ·c"ij;+sor-i)········ i············· 'tra:nsmi t' ·· .. ENTER· 'ALi" GRA·pHii.:;'·i··············· 

47 1C79 D2 F4 XL4SET: SETB B.4 ; flag in alt now ............. '4S' ·ie'tii .. ··· 80········· '10············································ ·SJ;.;p······ ·xLi························· ............................................................................... . 
49 

............ '5'0' ·ic·it .. ····· 20 .. ······· OC····· .. · ·i='4········ ·i(L4S:················ ·jB········ ·P,i.'fC·HA·RA·;· ·XL4A········ .. ·····;········ ei:'sE:' ·t;"·i 5" i's' ',io'r:ma i' ·fHE·"'······ .. ··················· 
51 1C80 71 CF ACALL XMTS ; transmit "ENTER NORMAL" ............. '52' ·iC82······ i·s .. ······· 2S········ .C''i ................................ ·DEi········ ESC;' ';"c';'" ('/S·/+80i-i)········ .. ······························ ...... · ................................. . 
53 lC85 C2 F4 CLR B.4 ; flag in nor-mal noUJ ... ~ ...... , '~54' '1(:87'····· 80········ 'e:'2············································ S.JMp······ XL4AA····························;·········· 'and' 'p'l'a::e" i ~tc:' ~;;a:~h i·c········ ................. . 

.............. ~~ ................................................................................................................................................................ · ............................. . 



..... *!I:~ .. ~ :-.~? . t;:.ql:"1P.',J.~~R . .T!;~!'!! N~h. f.t R~W.~~.E;: .. y~g?JQN .. 1.., ~!:) .. ~;l!:~ .........•••••......••.................................................•..............•.............•..•..................... , 

1 lC89 71 CF XL4C: ACALL XMTS ; ELSE tr-ansmit in ZDS mode ............. :2. ·icSE,····· 1"8········· Ct,············································ ·DB········ 'ESC~" (·;j:,·;:..·SOH)······················································································· 
3 .............. 4··············· .................................... i······················ 'see"j, f" c·ha."ra·ct-e;:· i's' '£n' '~eve~i;e' 'vi"de'~""""""""""""""""""""""""""""""""" 
5 ; ............. "6" ·ib3D·····"C:i"······· ·05···················· ·XL7:·················· i:::L.R······· F'o .. ····························· .. i· ·ci·ea·r.· ";c:f-ii:ING'E;" j:·!a9········································· 
7 

............. 'i:i' i"ceiF····· ·20········· os········· ae:································ ''':''B' '" ..... 'Ri,iVA';' ·xLs······················ ';" iF' ·cu·r.r:er;f· 'n;"t' ·r·ev· video' AND··························· 
9 1C92 30 FO 1B ,JNB B.O, XL9 ; IF pr-evious was r-ev vide') THEN ............ 1"0' ·ii::.:·95······ d········ ·Fa············································ cLf;!······ 'i:i: ci·······························j·····c i·ea."r.· 'rE;";' ·,,;i"de·o············································ 

11 ............ "12' ·iC97····· ·20· .. ····· ·40········ ·iii································ :..iB········· ANsL" il.eA····················· i' 'iF' iDS' mode' ·THEN············································· 
13 lC9A 71 CF ACALL XMTS ; output "EXIT REV VIDEO" ............ '14' ·iC9C····· '1B'" ...... F·i············································ DB········· ESC;' T/q·/ ... 80i-i)·························· ............................................................. . 
15 lC9E 80 10 S,JMP XL9 ............ "it:··························································································································· .................................................................... . 
17 ICAO 20 FO OD XL8: ,JB B.O, XL9 ; IF pr-evious not r-ev video THEN 

........... 'l.'8' ·it"A~i····· D2 .. ······ ·FO····················· , ...................... SETS······ B" O·······························j···· 'set' 're',,' ·"rde·.:)··············································· 
19 

............ "2ti ·ieA5····· ·20········ ·lfci········ ·06 .. ······························ ·JEt"········ ANSi";' XLsA····················· i" if iDS' irii:"de' ·tHEN············································· 
21 ICA8 71 CF ACALL XMTS ; output "ENTER REV VIDEO" 

........... ·:22 .. icA/:\····· Hi .. ······ ·FO············································ DB········· ESe;"( :.-·p:.-·+80i-i)······················································································· 
23 lCAC 80 02 S,JMP XL9 ......... ···:24······· .......................................................................................................................................................................................... . 

25 lCAE D2 D5 XLSA: SETB FO ; ELSE flag changes ......... ··:26···· ............................................................................................................................................................................................. . 

27 ; See if char-acter- is under-line ...... ······:28 .. ·· .............................................. ; .............................................................................................................................................. . 

29 lCBO 20 09 07 XL9: ,JB UNDLNA, XLI0 ; IF not under-line AND ............ ::3"6 ............................................................................................................................................................................................... . 

31 lCB3 30 Fl OB ,JNB B. 1, XLll ; IF pr-evi ous was under-l i ne THEN 
........... '~3"2' ·ieB6······ e2········ ·F·!············································ eL.!=l······ '13; r·······························j···· 'crear' 'uiidfir ri ne"f iag····································· 

33 lCBS SO 05 . S,JMP XLIOA ; flag changes ........... ·3"4··············· ................................................................................................................................................................................. . 

35 lCBA 20 Fl 04 XLIO: .JB B. 1, XLII ; IF pr'evi ous not under- 1 i r.e 
............ ':36" test!····· ·0:2········· Fi··············· ............................. 's~rl3' ..... -a;·f···· ........................... r···· 1='1 as' ·cnangE'S········ ....................................... . 

37 ICBF D2 D5 XL10A: SETB FO ............ 3"::r··············· ............................................................................................................................................................................... . 

39 ; See if char-acter- is blinking ············4·0······································· ........... ; ............................................................................................................................................. . 

41 lCCI 20 OA 07 XLII: .JB BLINKA, XL12 ; IF not blinking AND ........... ·4:2················ ........................................................................................................................................................................ , ...... . 

43 lCC4 30 F2 DB dNB B.2, XL13 ; IF pr-evious was blinking THEN 
............ ~4' ·1CC7····· ez········ ·F:2············································ cUi······ ·i:i:z································;···· '"rea'r' '6i"in"ki'ng' Tfag························· ............. . 

45 lCC9 SO 05 S,JMP XL12A I flag changes ........... ·4iS················ ................................................................................................................................................................................ . 

47 lCCB 20 F2 04 XL12: .JB B.2, XL13 ; IF pr-evious not blinking THEN 
........... ·.lIB· IeeE'" ... 0"2" ...... ·F!i············································ SETS····· ·fi:z································;···· 'Has" c·lla·os·.;;s·············································· 0<. 

49 lCDO D2 D5 XL12A: SETB FO ············50········································ ................................................................................................................................ " ........................ . 

51 ; See if char-acter- is hal f intensity ........... ·5"2·················································;·············································,··························· ...................................................................... . 
53 lCD2 20 OB 07 XL13: ,JB HALFIA, XL14 ; IF not half AND ············54········································ .......................................................................................................................................................... . 
55 lCD5 30 F3 OB ,JNB B.3, XL15 ; IF p~evious was half THEN 

............ 56' ·fcns····· d········ ·F3············································ CLR······· Fi::3·······························;·····c i·ear.· 'hai f:' f"i a9······· .. ······,···························· 

............ ~! .. l.~~~ ...... ~<? ........ <?~ ............................................ ~'='!'!~ ...... X.l:-!.~~ ............................. ~ ..... f.l.~~ .. !=.t:o:a.ry~.~~ ............................................. , ... . 



..... Z'29RoM i' . Hi C'RtisENCi-i . 805 i .. cRoss' 'AssEMBLER' . ( ij i. )':"2 Hi .. 24:':FEs:':s3 . 'is': '30 i 06' 'PAGE' . ';223 ....................................................................................... . 

. . . . '. ~.i!'~ .. ?-::?~ . ~~!,,!I;'!-!T!,;~ .. T!,;'3!'! ~ Nt;'!-: . n ~J:l~~~.~ .. '!~.~?~ I,)!'! .. 1. : ~~ .. ~~~ ............................................................................................................................ . 

1 
.. ········· .. ·2· ictic···· ·:20········ ·1"3········ ·04········· ·XCi4·:················· JB········ 'S:3;' ·XCi5·······················j· 'iF" pr-e·vi'oi.is· 'no't' 'ha'j f' ·tHEN································ 

3 lCDF D2 F3 SETB B.3 ; flag changes ............... -4' i'cE·i····· ·£i2········ ·D5···················· ·XCi4A:··············· SETB' ..... ·F'o····································································· .. · ................................ . 
5 .............. 6················································· j ...................... see"j, f" ch;ir:;ider:' is" ii t'er'nil:te" s,·,,:a·Pt.·{ c································ .. ············ .. ················· 
7 ; ............... 8' i'CE·3······ 20········ ·oc········· i 9········ ·Xi.:ii5·:'·············· .. :..is········· ALTCHARA:' ·i(Li'6···············j· 'iF" n(,1;" ili F . ANti .............................................. .. 
9 ' ........... "lei' iCE·6· .. · .. 30·· .... ·· ·1"4 .. ······ '3i' ................................ :..iNS .. · .. · ·s: 4;' ·xCii .. ···· .. ··············j· 'iF" pr-e:vi'oi.iS· 'wa's' a i'f' 'THEN·· .. · .. ··· .. · .... · ........ ·· .. · .. 

11 lCE9 C2 F4 CLR B.4 ; clear alt flag .. ······· .. ··12· .. ·· .. · .. ·· .... ··· .. · .. · .. ·· .. ···· .. ·············· .......................................................................................................................................... .. 
13 lCEe 30 40 2A ~NB ANSI, XL16B ; IF ANSI mode THEN ........... "14" feEE·· .. ' ·7'i .... · .... tF'······· .... ··· .. · .. · .. · .. ·· .. ········ .. ·· .. · ACALL .. ·· i{MTS·· .. · .. ·· .. ········ .. · ...... ··j .. ···· "tr:;insrnH:" "e:x·it .. E\ii::·Rv'Ti-iiNG" .. ·· .. ,· .... · .. · .. ·· .. · .. 
15 lCFO lB 28 C2 DB ESC •.. ' (', ('B'+80HI ··· .... ·· .... 16 .. ······ .. ·· .. · .. · .. ·· .. ····· .. ····· .. ····· .. ···· .. ·· .......................................................................................................................................... , 

17 lCF3 30 F5 24 ~INB B.5, XL17 ; IF graphics mode THEN ............ 'is" iCF6····· ·j'i········ ·cF'············································ ACALL'" ·X·Mi'S······························;·········· 'tr',a,n'sir,i F ';'ENTER' GRAPHYC' ·MODE';················· 
19 1CF8 lB 5B 31 . DB ESC, "[10', ('m'+80HI ................. iCFB····· ·30········ ·ED······················································ ............................................................................................................ . 

•........... ~9. J!=:f;P. ...... l;l9 .......... ~~ ........ ' .................................... !?-!I:1p. ..•.. )q..,r~ ..................................................................................................... . 
21 

••••••••••••• =??-•• ~.r:;fF. ...... ?9 ........ F~ ........ . ~~ ......... )\1,.).9.: ................. 1-11;1 ••••••••• 13.·. ~.' ... l!I,.J? ...................... ~ .. ~f .. !".r:f'X~.'!\I.!!. n!='.~. ~ l.t:. J:I;IF;~ ................................. . 
23 lD02 D2 F4 SETB B.4 ; flag changes 

............. :?~ ................................................................................................................................................................................................ . 
25 lD04 30 40 11 ~NB ANSI, XL16B ; IF ANSI mode THEN 
26 lD07 20. F5 07 ~B B.5, XL16A ; IF no 9r'aphics THEN 

............ '27 ·i·DcjA····· ·ii········ ·CF············································ ACALL···· ;{i'1TS···················· .. · .. ····· i·········· 'ti-:ai-;srni F' i'e:i-iTE'R' 'ACT ·"ioiiE i•·· .. ·················· 
28 1 DOC 1 B 28 B 1 DB ESC, '(', (' 1 ' +80H ) ............ '29' i.·itOF-······ 80········· 09············································ s.Ji-ip······ xCii································································ .. ··· ................................ . 
30 ............ ':ili" i·rii·i······ 7·i········ ·CF······ .. ············ ·XL·i6·Ai··············· ACALL···· ic'MT·S······························ i······· 'ELSE' t·r.~·,,;s·mj:t· ";E'NT'ER' 'ALi" GRAPHic .. ,············· 

............. ~;4 . .1.I;J.1.~ ...... J.~ ......... 7.f'! ......... ~9 ................................ .r)~ ..•...•.. !;$~!.:: .C.: .' ... (.~~~7.1:;ICI.H) ............................................................................... . 
33 lD16 80 02 S~MP XU7 

............. q~ ....................................... ......................................................................................................................................................... . 
35 lD18 D2 D5 XL16B: SETB FO 

............. <i9 ................................................................................................................................................................................................. . 
37 ; Transmit any changes 

............. q~ ...................... ........................... ; ............................................................................................................................................. . 
39 lD1A 30 D5 46 XL17: ~NB FO, XL20 ; IF no changes THEN skip 

............. 49 ..................................................................................................................................... ., ......................................................... . 
41 1D1D 20 40 iF ~B ANSI, XL18 ; Check for mode 

............. 47 ................................................................................................................................................................................................ . 
43 ; ZDS mode changes 

............. 4~ ................................................. .I .............................................................................................................................................. . 
45 1D20 71 CF ACALL XMTS ; set attributes 

............ -'JR. J.O:<::? .... ·.l~ ......... f.~ ............................................ p.~ ......... !;$~! .. ! :.!?:.t~9Hl .................................................................................. , ... . 
47 lD24 CO FO PUSH B ; save attributes 

.........•.. fI:? .1P.:?p. ...... I;:~ ......... F.9 . ............................................ t1QY ...... ' .. .;\.' .. !=! .............................. ; •••••••• r:4i'Rr:-~4i'r:. !:>.Lt.!? ........................................... . 
49 1D28 13 RRC A ; get r-everse video 

............. ~9 .. l.Q~~ ...... ~.<! .......................................................... ~~.~ ....... A .................................. !. ....... ll'!'tt .. \In<;l!'tr:-.I.~n4i' ........................................... . 
51 lD2A 92 F3 MOV B.3, C ; put in position 

............ ;:j? .Hl?~ ...... l~ ........................................................ ~.~.;:: ........ ~ ................................... ; ......... l!!~.1; .. I:!).i.t;t.~ .................................................. . 
531D2D 92 Fl MOV B.l, C ; put in position 

............ ;:i4 .. lP.:?f ....... ~;3 ......................................................... I3Rt;: ........ .;\ ................................... ; ........ ll!4i'J;. h'l-.l.f .. :i nt!?IJ1-'.:i~.Y ................................... . 
55 1D30 92 F2 MOV B.2, C ; put in position 

............. ~R . .1.I;J~:? ..... !O.~ ......... f.Q ............................................. 1')9.~ ....... fh .. f? .................................................................................................... . 



...... ~~~ .. ?:::?~. !=;QMF;'t-!T(::.~ .. T!OgMtN.~I,.. .. f.H~MItJA8J:;. Y.I;:R$.I.ON . .1., p'::;C •. i!"f.i!" ...•..............................•............•...•.........................................•.•.... "' ...•................•.. 

............. J .. Hl:;t~ ...... !?~ ........ )f ............................................. ~.I'!I,.. ....... . f?I .•.. j!9!=!9.1.L1.L1.J;l ................. ! ......... 1T)!l.~~ . . J;'r:9.~~.r: .. QLt.~ ....................................... . 
2 1036 24 30 ADD A, #"O~ ! add offset for sequence 

•••••••••••••. :,3. )):!~~ .•.... ~~ ......... ~~':?~ ......................................... ~/~\".l,. ...... TRf?lN?!'!P: ........................ ! ........ !~!J.t;J;'.4t:. .'il.t;tr:LQ",.t.~ .. 0;1~ til: ............................... . 
4 ID3B DO FO POP B ! restore attributes 

.............. ~. ~.rri:l.r! ..... . ?r.1 ........ . :?fI: .....•......••.............................. ~·.,IM'=' ...... 1<'l,.~.Q ..................................................................................................... . 
I:, 

.............•. 7 .................................................. ! ....................... At;?~ .. 1T)9.~!" .. ~.tl'iln~~~ ............................................................................................... . 
8 ! 

, •........•.... '1' .. m~f. ..... :?1. ......... c;:f ..................... .l(l,..1.?= ................. A!;:~.l,.I:-..... ~.f')T.~ .............................. ; ...... S l.f!!!l.r:. ~~X . . ~':'~Y .. ~.t.t.r:;p'I.,Ij:.El~ .•.•......................... 
10 1041 18 58 80 DB ESC, .' [ ~, (~W +80H ) 

.... _ ........ ~L .............................................................................................................................................................................................. . 
12 1044 30 F3 04 JN8 B.3, XL188 I IF half intensity THEN 

............. ~~ .. n=!1!: ...... ?1 .......... c;:F ............................................. f\c;:f\l,.\.. ..... ~.f')T.~ ..................................................................................................... . 
14 1049 38 82 08 'I ~, ('2'+80H) 
15 ............ 'ii::' ii:i4B····· ·30········ ·F-i········· Oil········ iiCisB:··············· :..iNS······ 'ji: i';' ·xCisc·····················;···· 'iF" ;"'':'de;'''j i 'ne' ·THEN········· .............................. . 

.. . .. . .. ... . .1.?. H~~!,; ...... ?~ .......... C;:f •.••.•..........•....•..••••••..•..•......•.. ~!::;~.L,l,. ..... 1'!"!T!'\ ............... , ................................................................................... '" 
18 1050 38 84 DB ' ; , , (~ 4' +80H ) 
'19 ............ '20' ·ii:i52····· ·3(i········ F2········· 04········· XLi·sci·············· ·,JNEi······ 'S':2';' ic'Li·sD···················· .; ..... 'iF' 't:l' i r;ki.·~;;· THEN··········· .............................. . 

.......... "f!.~ .. ~P.!:!? ..... Xl-. ........ ~f ............................................. f;\~f;\hl,. ..... ~l'1.T9 ...................................................................................................... . 
221057 38 85 08 "1', ("5'+80H) 
23 ............ 24" i059····· '30········ ·Fci········ 04········· XLi·sDi··············· ,J·NEi······ 's':o';' XL:1SE···················· .! ..... 'iF' ';"-';;"-';;"'5;'; ·vi.·de~· ·THEN·· .. ······························· 

............ ~:? J):!:?~ ..... . ?J. ......... . c;:f ...... " .................................... . f?I.Gf?I.l,.I,. •.•• . 1'!"!T~ .........................•........................................................................... 
26 105E 38 87 DB 'I ~, ('7'+80H) 
27 ............ 2S" ii:ibo····· .. 7i' ........ ·CF····················· iiCisEi··············· ACiiLC'" ·XMTS······························;···· '0 lit p'u t' . i as:i' "c;ha;"~~te;':'" .............................. . 
29 1062 ED DB ('m"+80H) ············'36········································ ........................................................................................................................................................ . 
31 1063 DO EO XL20: POP ACC . ............ 32" ii:ibs····· ·i2········ ·i3·9i:i············,,··························· CAL:L···· ··TRANSMiT······ .. ················;· o;"'tP'ut' . cha:ra"c;t;';;: ............................................ . 
33 ............ '34" 1'068····· ·53········ ·FO········ ·3F'································ ANi:'·· .. · ·S;· ·ti6oi'i fi fiB···'·············;· 'Mask" Pre''';;:';; "'S ............ " ................................... . 
35 106B E5 21 MOV A, ATTRIBUTES ............ 3b"ii:ibi:i····· ·54········ ·3F············································· A·l\iC······ 'p.';' tioi::ii 'ii i'i 1'13·················;· Ma.'sk'· c·u;..re·nr·············,,·· .. ································ 
37 ID6F 45 FO ORL A, B ; Combine to make new previous 

............ 38' ·Wi;:····· ·D6········· 2i············································ ·po!',······ ·ATTRiSUTES······················;· Res tor-e:' tr-ue",a t·t;..·{ b',jFe s' .................................. . 
. .. ... ...... . ~?.; R?~ ...... ~g ........................................................ ~.~T ...... ............................................................................. , .............................. . 

............... , .................................................................................................................................................. · .............................................. . 



..... "iz9ROM·;· . M i CROSE:rilCi-n:i05 i . ·ck·os·s· ·ASSEMBLE;:f ·('/i ;:·:2"18· .. 24:':FE·S':"S2I . i 5 i 30 i· 06 . PAGE· ·225· ......................................... -............................................ . 

..... ~.~~ .. ?:-:?~. ~'?!'1r:'~T~~ .. ~If:RJ:I.I-'~IAI,. .. F:.I.~!'!~A~!o .. y.~~.~~.q~. ) ... 9.~. ~~~ ............................................................................................................................ . 
1 •• XMTL - transmit 1 ine 

.............. ·Z·············· ····································i······················ XM'T'C:(·:":· E;of":Y·· fo· ·tr.·an·sRli f ·fine·········································································· 
3 ; 

.............. "4 ............... ··································i······················ *xHfi:ii-· ·tr.an·sm·iTi· ·the· ent"i re· ·c,,·ofen·ts·· o·f· ·th·e· ·nne· ·as· ciel'ii-;ed································ 
5 ; by transmit character *XMTC*. ··············6······································· .......... ; ............................................................................................................................................. . 

7 ; *XMTL1* needs a current transmit mode. ··············8··············· ··································i··················· ......................................................................................................................... . 
9 ; 

............ ·Hi··············· ................................. i······················ ·ENtRY·····{ Ai··";· ·cu·rr.en·t=· tr-ansmff:· ·",,,·de·· {*X·Mt·t:1"ii-)····················································· 
11 ; YPOS points to screen line ............ ·i!2· ................................................. ; .............................................................................................................................................. . 

13 EXIT (A) = current transmit mode (updated) ·············i4 ................................................. ; .............................................................................................................................................. . 

15 ; USES all ·············1"6··············· .......................................................................... < ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

17 ............ ·is· 1"D7·4····· ·E:'4································· x·MtLi················ ·tLR······· if··································;"· !;;tiir-f· wi fh· ·no·· ;ltl:"rTl:iu"fe·s································· 
19 1075 CO 11 XMTL1= PUSH XPOS : Save current position ............ ·2·0· "itli'i····· 75·········i i" ......... 6O" ................................ Moil··· .... XPOS; . ·#0· .................... ···i· sfa;..·t· a: f ·beg·inn i n9· ·of· . i"i r;e··· .......................... . 
21 107A 71 E4 XML2= ACALL XMTC ; REPEAT transmit character 

............ ·22· 1"D7"C····· ·05········"if············································ iNt······· ·iCfiM····························· .; ..... bump· ·posrti"O;-,··············································· 
23 107E AC 11 MOV WORK, XPOS ............ ·24· TriM· .... ·BC ········50········· F7· ............................... ·tJNE ..... ·WORK" . ·#liiuMCHARS; . ·XML2 .... ;- . UriiTt L: . ;ion·e ..................................................... . 
25 1083 DO 11 POP xPos ; Restore position 

............ ·26· rDS5····· ·F·C······················································· ·MD.;.i······ ·WORK;· k························ .; .. Save·· (Ai························································· 

............ P .. P;'?~ ...... ~;2 ......... ~':I!=;~ .....................................•.... t;:~t,.!-O ...... ~P~.~fJ ........................... 7 .. ~.~~.~~.~ .. ~~.~!'.~~.~ ............................................... . 
28 1089 EC MOV A. WORK : Restore (A) 

............. ~?. ~p.,?~ ..... . :?~ ........................................................ . ~!,;T ........................................... . ; .. ~~.t.,:,r-.~ ........................................................... . 

................................ ................................................................................................................................................................................ . 



----t29ROMIMICROBENCHSOSrCROSSASSEMBLER (Vl)-218 24-FEB-83 15:30:06 PAGE 226 
..... '!t.iI:'!t .• ~::?~ . ~Q!'!t:'!.lT~~ •. TI;~r'U t-I.~t-.. f.H~MItJ.~~J;. ~t;:R$.I.9N . .1., m .. if~if ......................................... _ ................................................... '" ............................. . 

1 II SXMTC - speci~l transmit character ·············2········································ ......... ; ................................................................................................................ -, ........................... . 

............. ~ ........................................... _ ..... i ....................... ~Rl!("I.1'(::.iI:. :~!'.<\\I.~I1'.i. t~ .. t:t;.~: !=.t;.A'='!I-.<;J:.<¥r .. I'-.t .. t!l.Cl. ;C;\l.r:!'~".t: .. c;yr:~~J:' ......................................... . 
4 I . position as defined by transmit character *XMTC*. 
5 I ............. '6,' .................................................. ';" ....................... ~"""""""""""""""""""""""""""""""""""""""""'" .0 ...................... s ••••••••• 

7 I ENTRY none ········ .. · .. 8· .. ···· .. · .. ···· .. ··· .. · .. · ...................... ; ................................................ " ........................................................................................... . 

9 I EXIT none · .. · .. ···· .. ·io·· .. ·· .. ·· .. ········ .. · .. ········ .... ······· .. · .. ·; .............................................................................................................................................. . 

11 ; USES all ............ l::;:: .............................................. ................................................................................................................................................... . 

13 
............ l'4' 'itiati····· ·3b········· "'0 .. ···· .. · OJ':········ ·l;jl1Mtt.::'·· -........... ·,JNS··· .. ·· 'ANS'Z;' ·SX·ci'··· .. ··············· ';" 'iF' 'ANsi" mocie' ·THEN····· ...................................... . 

15 108E 12 0901 CALL GNP ; get parameter .. -...... -.. r6' ·iti~r····· ·6b········· 'i~"""""""""""""""""""""" .,J'i ........ ·XMi'P····························· .; ..... i'F' 'ze'r;; 'THErr 'xmt' ·pas,,;····· -.......... , .......... , ....... , 
17 1093 14 OEC A 

.... , ....... 'fl:f ·1ti~~····· ·6tJ· .. ····· 'f~i'"'''''''''''''''''''''''''''''''''''''''' ·,J·t·· .. ·,·· 'S}(Mi'C······· .. ······,······,·,·, '; .. , .. 'iF' 'one' 'THEN' xmt'· i'i i-ie .. · ........................ , .... , .. -
19 1096 14 DEC A 

.......... "2'0' 'ii:i97' ...... 60·"···· .. 04· .. ···· .. , .. · .. · .. ···,·· .... ,·"···, .. ·,, .. · '.j'i ...... , ···siccf"'·'· .. ·· .... ·,,···,····,··,;,·,·· i'F' 'two "THEN' ·x·nit'· ch;i·i;ictE;i-:·····,,· .. ··················· 
21 1099 14 DEC A 

' .. , ....... '~2' ·1ti91-l······ 00·· .. ·'· .. '2A·· .. ·'· .. ,··,··,········ .. · .. "···, .. ,·" .. , ';"I't" .. , .. · ·~Mt~$""""···"""'·"·""·· '; .. , .. 'iF' 'thre'e' 'THEN" xmt' '2'5t'ti .. i'i'ne .. ·,·· .. ,··,·,··,··,··,··, 
23 1D9C 22 RET ; ELSE return 

.••. , ... , ... ~4'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' "." ......... , ................. ,., ............ , ..••• ,." .......... , .. , ............ ,." .. , ...... "., .• "., ..... , 

25 109D CO 3F SXC1: PUSH PFIELO ; Save protected fields 
' .. ,', .. , ... ~6' '1D'~~"'" 7'5······" !3F' ... " .... ijO ........•..•.. , .. , ...... , - •... ,. 'MtlV··'··,· ·J!'~tt::L..t:i;' '#b··'··',····,····,,·,· ';" M.ike· 'no'nE;' pro'te·ct'ecl········ .. ·,·,,·,"",··,·,",··,····,·· 

27 10A2 E4 CLR A ; No attributes set 
............ 28' 'ioA3·"" 'ji' ... , .... ·E4···· .. · .... ···,·,·· .. · .. ,",·,· .. · .. · .. ,,· .. 'AcAlC'" ·XMTt .. ·"···,······,···, .. · .. ···,·;'· i'r-ansrn'iT ·char:ac·te-r .. · .. ···· .... ··· .. ,··,· .. ······,··,·" .. ··· 

29 10A5 DO 3F POP PFIELO ; Restore protected fie-' ds -.... , ..... ':3'O .. it:iA7 .... · ~2""""'''''''''''''''''''''''''''''''''''''''''''''''' ·REt""···,·, .... ••·• .. ·,·, .. • .. ·•• .. ··"·,··,· .. ·· .. ·,··· .. , .. , .. ·········,· .... ·,· .. • ,., ..• ,.,., ..... ,", ....... , .. , 

................................................................................................................................................................................................................. 

...................................................................................................................................................................................................................... 



..... ·i:29ROi'ii . ·Mi"CROBENCH· ·805·i . cRoss· ASSEi'iBl.."ER·· (iii ·)":'21 8· . ·24':'FEB':'S3· "i 5:· 3·0: ·Ot: ·PAGE· 227 ...................................................................................... . 
. . . . . . ~.*:~ .. ?:-:?~ . !=:9MF:'!~T!o.f;: .. T!o.~('1.~ ~.~~ .. f.~ 1'1.I'1I:iAI'1!=; .1,IE;:R:?I.9N .. 1 .•. 9.~ .. *:~.*: ........................................................................................................................... . 

1 "SXMTL - special tr·ansmit line .............. =-:; ............•.............................•...... ,; ...............................................................................•...................•........•............................... 
L , 

3 l *SXMTL* transmits the entire contents of the line as defined 
··············4·················································i······················ ·ti·;·:· Fra:nsmi t· chara.:t·e,.:· *xMTbi·:··· ·The· end· "Of" ·the··j i·ne·· i·s··s ign·"i] e·d··························· 

5 l by a carriage return. ···············6······································ ............ ; ............................................................................................................................................ . 

7 l ··············13·················································i······················ ENTRy···· iloi-ie·································································· .................................. . 
9 l ............. ·il)"················································;······················ .t::"X iT····· ·r.o·r.e······································································ .............................. . 

11 ; ............. r2················································· i······················ ·USES······,i )·i······································································· .............................. . 
13 ··········1"4·········································· .................................................................................................................................................... . 

151DA8 B1 74 SXMTL: ACALL XMTL ; Transmit line ............. r6· ·WAPi····· ·t:!lY········ ·i4············································ ·SJMp····· ·XivjP3······························ j. ·~ien·d· ·CR·;· ·beyr,·· and· r"t.jrn .............................. . 



.. '" i29ROM i . 'M"iCROSENCH' 'SCi5i" CROSS' 'AssEMBLER' . i vi "':2 iii" '24':FEB':S'3' 'i 5': 30: 06' 'PAGE' 22ii' ............................................................................... " . '" . 

. . . . . ~~~ .. ?:::~~ . J::;OM/?!-ITI':~. :r:I;:Rl'1l~At. . .F. JRl'I.l'!/E\Re: .. YJ;~~ J Q~ . . l~. O~ • jl;ltjl; .•.•..•••.••••.••.•....•.•.••.•.••.•...•..•••••.•••••...••••••••••.•.•...•...••••••••.••••••.••••••••••••••••••••.•..•... ' ••.• 

............. . 1 .................................................. i.; ..................... )!MTf'..:-.. t.r:€l.ll~.II)~:t:. f!?5!~ ........... ..................................................................•............ 
2 ; 

.............. ;;C ................••.........•.......•............•. i ....................... ~lc.l1rp.~ .. t:.r:'!l-.I)~!T!~.t:~ .. th~ .. ~f!t.i.r:-!o! .. !=.IW.t;i!.'1t:.!! .. Qf .. t.tlf .. I!~!i'~. '<'~x<;.I.I,I!H f'I.~ .....•.•......................•. 
4 ; 25th line) as defined by transmit character *XMTC*. The end . 

............. . :,5 .......... .- ....................................... i ....................... Qf .. t.Ilf' .. I!~!i'~ .. i.~ .. l?i.!;In~.I.fl"!1 .. t>X •. Of •• C;'!l-r:r.i.?~f .. r:-~t!-!rf! •..................................................... 
6 ; . 

.............. 7 ............ ·· .................................... ; .............................................................................................................................................. . 
8 ; ENTRY none 

.............. 9 ...•............................................. i. ............................................................................................................................................ . 
10 ; EXIT none 

•...•....... .1.L ................................................ i. ............................................................................................................................................ . 
12 ; USES all 

............. ~~ ............................................................................................................................................................................................... . 
............ . 1.9. JR~!=: ...... I;:~ ................................. 1'!'!Tp.! ................. C;:k~ ........ ~ .................................. r. !>.t;~.r:~ .. '!I.~ ~.t). !!~ .. ~.t:tn~!!:t:~!> .. !>.~~ ........................... . 

16 IDAD CO 12 PUSH YPOS ; Save current position 
............. ~ 7 .. l):!~F. ...... 7;;; ......... X? ........ ~Q ................................. ~RY ....... .Y[':Q!> .•... ~9 ............................................................................................... . 

18 1DB2 B1 75 XMP1: ACALL XMTLl ; REPEAT transmit line 
............. ;~. ~~~.: ...... g~ .......... g ............................................ ·~~e······· .~~~~;. ·YPOS···················· .; ..... RI,I!'ll!'. n.li~.t; ~.qr .............................................. . 

............ . ~.1 ... 1.I;I~e ...... ~C ......... .l.? ........ F.7 ................................. ~ . ..JI:'IJ; ..•.•. I(.IR~Kl .. ~M~?<.I,.~.~!;~. )~M~~ ....... ; .. ~1:'I:r:H, .. c!9n~ ..................................................... . 
22 

..••........ 2;;C .. H1t3.El ...... 1;19 ••....... .1.~ ..................... l<.t7f.~~ ................ PR/? ......• yf'.Ql> ....................•..•....... ; .. R~:;.t9.r:-i!' .. p'q~.~ j:.~ 9.'1 .............••..•.•..•............••........ 
24 lOBO 12 04EA CALL BLINAD .; Update address 

............ 2:,5 ................................................................................................................................................................................................. . 
26 IDCO 71 CF XMP3= ACALL XMTS ; Send CR to terminate pase 
27 t DC2 8D . DB ( CR+80H ) ············28·· ............................................................................................................................................................................................ . 
29 IDC3 02 066B JMP RING ; Sisnal done to user ................................................................................................................................................................................................................ 



...... i29ROM i . '",i"CROSENCH 'I;ios'i . "CR'OSS . ASSEMBLER' "(Ii 1" j ::21"8' .. 2"4':'FES':'S:3' . i 5: 36":"66 . PAGe:' '229' ...................................................... '" ........•.•................... 

. . . . . . JI:~JI: . ?-:?'? .. ~9.1')~.l!T.~~ .. T~~!'! ~ N~!-: . f. ~ R~W~R~ .. ~~.~?W!'! .. ~ ~ R? . ~~~ ............................................................................................ '" ............................. . 
1 "XMT25 - t~ansmit 25th line .............. ·2······ ···········································f·················································································· ......................................................... . 
3 ! *XMT25* t~ansmits the 25th line in the same manne~ as *XMTL* .............. ·4················································· i" ..................... 'b'ut" 'oi-ii y' l"f' 'th'e' ':isH," Hne' 'f!;' 'en;ibi ed· .. ·· ·th·e· 'erid' 'of" Fhe' Tine ................................ . 
5 ! is sisnaled by a ca~~iase ~etu~n. ···············6······································ ............ j ...................... , ..................................................................................................................... . 
7 ! 

.............. ·S···················· .............................. j ...................... ·E::Ntt:(y··· "ri'.rie·············· .. ··············· .. ······ .. · .. ···· .. ····· .. · .. ······· .. · ............................. .. 
9 ! 

............. ·lei····························· .. ···· .. ············j······················ r::~rt······ riorie······· .. ···· .. ·· .. ·· .. ················· .. · .. ··· .... · .. · .. ······ .. ·· .. ········ .. · .. ··· .. · .. ·· .. · , .... 
11 ! 

............. ·1'2· .... ············ .. ·······························;"····················· ·USE·S····· ·;i·fi········, .. ···· .. ························· .. ········ .. ········· .. · .. ·· .. ····························· .. 
13 .. ··· .. ·······1'4· .. ················ .. · .. ············ .. ······ .............................................................................. , ..................................................................... .. 

151DCb 30 15 F7 XMT25: JNB L25EN, XMP3 ! IF 25th line enabled THEN 
............. Ib' ·lDC9··· .. ·CU· .. ····· ·fZ······ .. ············ .. ····················· . PUsH ..... ·yj:SO:::;············· .. ·············· .! ..... 'save' 'ciji-rent" ·pos"ftro;., .. ···················· .. ···· .. · .... 

17 lDCB 75 12 18 MOV VPOS, #MAXLINE ! do 25th line ............. Hi '1l:lC~"'" ·81'········ .,'f ............................................ ACA"L.C··· ·xHtl.:············· .. · 0 0 0 0 0 0 0 0 0 0 0 0 0 OJ 0 ••• ·ti-:a.n·s;rid:"25t"ti· ·H.ni, ................................... 0 0 

19 1DDO 80 E9 SJMP XMP2 ! ~esto~e, update, ~eturn ................................................................................................................................................................................................................... 

,", ...................... .................................................................. ~ ................................................................................ ; ... '.' ............... , ............. . 



· .... i29ROM i .. r'ii t'F~(iBENtH' '805 i' . cRoss' ASSEMSi...'ER· . iii i 'j ':'2 i 8' .. 24':'FEB':'S3' . i 5 i 30 i '06' . p'AGE . '230 ....................................................................................... . 
· .... ~~~ .. ~ :-:?~ . ~Q!,!f;'!-!T!;~ .. T.E;I;ll'HN(\h . F.I R~HI;\R~ .. V!;~?H:!I~U •. Q;3. .1t.itlt ............................................................................................................................. . 

1 ., PRINT - print page ·· .. · .... ··· .. 2·· .. · .. ········ ...... · .. · .. ··· .. · .. ·· .. · .. · .. · .. ·; .. ····· ...................................................................................... , ............................................... . 
3 ; ·*PRINT* acts exactlY like *XMTP* (transmit page) except that .............. 4 .......... · ....................................... i ...................... 'the"diltil' g'oe's "Oy't "to" i:'he" o'p;;~s'£t;;' p';;':t"a~'d"ev'er',,:,"j i'ne"e'nd's' wi tt. ............ · ............ · 

.............. ~ ................•....•..•..............•........•. ~ .....................• ~ .. C;?r:r:-.i.?Ji!!~ .. r:-~.tJ.l.r:fI.. !l.l)9 .. J.~ !l.ft .. ~~fo:9.· ........................................................................ . 
6 ; 
7 ; .............. 8···· .. ······· ..................................... ; ...................... ·E·NTRY····· none··········· .. ··············· .. ·········· .. ·· .. ··········· .... · .. ··············· .. ·· .. · .. · .. ···· .. ·· .. 
9 ; ............ ·lo··············· .. ·· .. · .... · .. · ...... · .... ·········j .. ·· .. ···· .. · .. ·· .. ··· EX'iT'····· none························· .. ·· .. ···· .. · .. ······ .... ·········· .. · .. ··············· .... ···· .. ············ 

11 ; ............ ·i2'·············· ................................... i .. ················ .. ·· ·usEs······..;, i·i .. ·········· .. ··············· .......................................................................... . 
13 ·············i4'············· .. · ........ · .... · .. ·· .. ··· .. ······· ................................................................................................................................................. . 
15 1002 02 23 PRINT: SETB PRNTF ; Flag printing ............ ·i6······ .. ······· .... · .. · .. ··· .. · .. ····· .. · .. ······· .. ···················· .. ··········· .. ·········· .. ··· .. ··············· .. ···· .. ······· .... · .. · ................................................. . 
17 1004 12 13C4 LCALL OOXOFF ; Output an XOFF ............ ·is················ ............................................................................................................................................................................... . 
19 1D07 01 OF ACALL CMPORT ; Toggle port ............. ;2Q ............................................................................................................................................................................................... . 

21 1D09 CO 3F PUSH PFIELD ; Save protected fields 
...... , ..... 22' 'iDOS"'" ·75"·· .. ·· ·3F····· .. ·· ii6··· .. ····· .. ···················· ·MOV······· ·PF.'IELO·;· #0····················· i' 'M'ak'e"a i'1' ·u,;·protect·ed······················ .. ··········· .. ·· 

23 ............ 24 .. iDOE····· ·E4''' .. · .. ··· .. ··········· .. ··········· .. ··············· .. · CLR'······ A············ .. · .. ······ .. ········· i' ·sta·,.:t' 'w'i'ti-i' i-;o' ·;it't;:ii.',jFe s' . seT······ .. ···· .. ········· .. ·· 
25 1DDF CO 12 PUSH YPOS ; Save current position ........... 26" iDE'!' ..... '75" ....... 1'2" ....... ci6 ................................ 'MOV' ...... Vj:ios;'; . #0' ............................................................................................... . 
27 ........... , 2EdDi::4····· ·s1····· .. · ·7'5· .. ··· .. ······· .. ··· 'PRNTl j ............... ·Ac'AU.:···· xMrCi······ .. ···················· j' 'REPEAT' trans'miT'j i'ne······················ .. ··,· .. ···· .... ·· 
29 1DE6 CO EO PUSH ACC ; save attributes ........... ·~O· ·itii::8'····· ·1i· .. ···· .. t·"' .. ·· .. ················· .. ·············· .. ··· 'At·ALL···· ·liMrS······························ i····· Fr:.it:rismn· CR' 'ana' ·L.F· .. · .. ······ .. ···· .. ········· .. ·· .... ·· 
31 10EA OD SA DB CR. (LF+80H) 

............ ~~ .. HjEC ..... ·Di)' .. ··· .. ·E'O······ .. ···································· ·pop······· 'Ate······························· i' .... ;-.ei.'to·re· ·iHr::i. but·es .... ··············· .. ·········· .. · .. ·· .. 
33 

............ 'jif '1}j~E"'" ·05···· .. · .. '1'2· .. ········································· ·lNC······· YF''OS·········· .. · .. ···············; .. ··· b'urn'p' 'po's iH·on·············· .. ····················· .. ········ 
35 10FO AC 12 MOV WORK. YPOS 

............ '36' l'D1='2····· ·I3'C· .. ······ 'f9 .. · .. ··· 'I:~"""""""""""""""" ·CJI\II:····· 'i40RK;' ·ttMAl<'Lrl\l~;· 'P~Nn"" ';" UN'J'iL:' (forie··'·············· .. ······ .. ······· .. ·················· 
37 

............ 'j€1'1t1~5"'" ·00········· 1'2············································ ·Pop······· 'YPOS······························ j' 'Redo'':'e'' p'os'l Fi o·r;············································· 
39 1DF7 12 04EA LCALL BLINAD ; Update address ············'40· .. · .. ··········· .... · .. ········· .. ··········· .................................................................................................................................................. . 

41 10FA DO 3F POP PFIELO ; Restore protected fields 
'···········~2················ .. · .. ···· .. · .. ····· .. ········ ................................................................. , .................................. , ............................................. . 

43 1DFC D1 OF ACALL CMPORT ; Toggle port again · ........... 1l4' ..................................................................................................................... , ................................................. , ....................... . 

45 1DFE 20 22 03 JB HSSTOPF, PRNT2 ; IF not hold screen THEN 
............ lf6' ·fEOr····· ·f2·· .. ····· i;J05···· .. ··································· LC'ALL···· noXON············ .. ············· T'" 'outpu't' an' ·.:l(ON.:················· .. ············,···,····· .. · 

47 
........... 'Ij:S' ·11:0lf··· .. C~·· ..... "~'3"""""""""" ·PRNT2:··············· ·ci.J:f······ PRNtF'···························· n=-'1'i9' 'done' 'pr:i ntJ:rii;i·············· .. ······ .. ·····,··· .. ···· .... 

49 
, ........... '50' ·11:00····· ·11·· .. ·· .. ·02t::e:l'· .... ··············· .. ·········,··· .. ··· LtALL···· LKB······························ T'Look' at' ·keyboa,:.i:i············ .. ··········· .. ··············· .. .. 

51 1E09 50 03 JNC PRNT3 l IF no keyboard data THEN ············52··'············ .. · .... · .. · .... ······ ...... ·· .. ···· .................................................................................................................................. , ........... . 
53 lEOB 02 066B LJMP RING ; signal done to use~ ............ 54' ·ie:OE····· ·22 .... ··· .. ··· .. ····· .. ··········· ·PRNT:'k·············· RE·T························ .. · .. ·············· i"i::LSE' return················ .. ············· .. ·················· ,. 



· .... i:29ROi-i i' . MY CROEiENCi-i . 865 i . 'eROs's' 'AS'SE"MBLER .. ( vi i :':2'1'8' .. 24:':F£::"s:"'83' . i"s de):' 06' PAGE:' '23i ........................................................................................ . 
..... ~*~ .. Z.",:?:? .~~~f'.I.,I!,E;~ .. !,E;~.I"J~.II!~!-'. nRI:IH~RI; . .v~~~~~~ .. ~ ,.q~ .. ~.i!'~ ............................................................................................................................. . 

1 "CMPORT - complement port ..•..•...•..•• :;2 •••.•..•...•.••.••...•..••.•...•..••...•.•....... ; .............................................................................................................................................. . 

3 ; *CMPORT* toggles direction of t~e I/O port • ............. ·4·················································;·········································································· ................................................................... . 
5 ; 

.............. (; ................................................. j ...................... ENTRy···· non.;;································································· .. · .. ······························· 
7 ; 

............. ·s·················································;·············· .. ····· .. ExiT····· ·nt;ne··············· .. ······· .. ················· .. ····· .. ··· .. · .. · .. ···· .. ··· ............................. .. 
9 ; ............ ·10·················································;······················ USES······ A;' ·DPTR········· .. ·············· .. ·· .. ·· .. ························ .................................... . 

11 ·············i:i······································· ........................................................................................................................................................ . 

13 lEOF 30 13 FD CMPORT: JNB OKTRANS, CMPORT ; Wait until transmitter empty 
............ 'i4" i'1Oi':i····· ·B'i·· .. ···· ·02·········································· .. CPL······ ·i=.OR·TF···························· ';' "To'9s'1;;;' ,;or't' 'fi ag· .. ·· .. ··· ................................. .. 

15 lE14 B2 3C CPL PRTF2 ; Toggle EAROM flag 
............ -U::. i'!:T6····· ·C'i········ ·16··········································· ·eLR······ ·i<'OFFRCVED·······················j· ci'ear 'any' 'iece'i'ved"':'XOFF:': ............................. .. 

17 ............ ·18'·················································;······················ s,ji'jp····· ·WLATt'H···························; "w;"·i Fe' an'J' ·,:.;;;tu·,:.n··· .. · .. · .... · ............................. .. 
19 ............ '20' .............................................................................................................................................................................................. . 

21 ·············22· .. ································ .. ···· ....................................................................................................................................................... . 

23 "WLATCH - wr·ite latc~ ·············24······································· .......... j ............................................................................................................................................ . 
25 ; -WLATCH- writes the current value of the byte *XLATCH* out ............ '26" ........ '" ................................... "; ...................... t'';' 'fh'e' 'me'mo'':'';': 'map'ped . 'fa i:'ch' ~ .............................................................................. . 
27 ; ·············28······································· .......... ; ................................................................................................................................................ . 

29 ; ENTRY none ·············30······································· ........... ;' ............................................................................................................................................ . 

31 ; EXIT none ............ '32' ........................... , ..................... ; ............................................................................................................................................ . 

33 ; USES A, DPTR ············34········································ ....................................................................................................................................................... . 
3!5 · ........... 36' . i U 8 ..... 'E5 ........ '20' .................... WLAft:ti : .............. MOV' ...... 'A ~ .. i<'LATt:I·:( ..................... ';' . Ge t' . b'yt'e .......... '.' ............................................ . 
3'7 lElA 90 3000 MOV DPTR. #MLATCH ;G-et address ............ 38' ·iEiD····· ·Fa··································· .. ·················· ·Mot/x····· ·@DPTR·,'·A························j .. outpijt .. data· t'';''j ate·,;· .... · ................................ . 

· ............ ~? . ~.I:; ~):; ...... ?g ........................................................ ~.E;T. ................................................................................................................. . 

...................................................... ........................................... , .......... ................................................................................................... . 



£~YKUM; Ml~KU~~N~H ~O~l ~KU~~ A~~~M~L~K (Vl)-~l~ ~4-~~~-~~ 1~:~O:06 ~AU~ ~~~ 

· ..... ~1t.~ .. Z :-2'il .. CQ~P''''J:e:R . J:e:R~.I.I\IAI,. .. F: ;r.ijt1.~AA~ . Y.f;;~S lQ~ . . l ~.Q~ . M~ ............................................................................................ '" ............................. . 

............. J .................................................. '.!. .................... P.Gt-JS.:-:. p.~.!i~.1.lilX. ~1 ~,;* ........................................................................................ . 
2 ; 
3 ; DCLKO - always display clock ··············4······································· .......... ; ................................... , .......................................................... , .................. , ....... , ............... , ..... . 

...... , .. , ..... !:? ........• , ...................................... i. ...................... ~P.GkI$iI:. !l,~ ~.~).~Y.!l .. 1;tl.~ .. C;I,Ir.r:~,=,J.:. ~.'i'Ht.Ql!' .. 9.f. :t;!'t.~ . . <;),q!=.,> •• q['l .. t.,",~ .. ?~t.I) ................. , ............ . 
6 ; line once eve~y second only. 
7 ; 

··············S········,·········· .. ········,···················;······················ *OCLKO*" iiii ui;i';;s' ·disp"fa.vii 'the' ·c;'ir.;,:erli:· 'se'i:Fins' 'of" H;e··.:y ock"on .............................. . 
9 ! the 25th line. · .' ...... ·· .. fo····························· ...... , ............. ; ................................................................................. , ...... , .................................... ' ......... , ..... . 

11 ; ............ ·i2·····························,···················j····,··········································· .................................................................. ,., .. , ..................... . 
13 ; ENTRY none ·············i4······································· ........... j ......... , .. , .. , ............ , ................................................................................................... ' ............ . 

15 ; EX IT none ..... , ... ' ... i6··········· .. ··· .. ······················,···· .. ··;······································ .. ········· .. · .. ····················· .. ··· ................................... ,., ....................... . 
17 ; USES A, B, DPTR ............. is· .. ···· .. ···,· .. ·········· .. ···,·,················· .. ··············· .. ,····· .. · .. ···· .. ··········· .. ······· .. ·········· .. ····,· .. ··· .. ··· ..................................................... , 
19 

............ '20' rEi''''····· ·E;:·s········ ·3E···· .... ············ ·Dcc.I"':'· .. ········· .. ·· MOV .. ····· A;' ·Di:'SP·SE'c··· .. ····,············,···· .. ·· .. ·· .. ······ .... ······· ........ ···,··· .. ··············,······· 
21 1E21 B5 3B 01 CJNE A, TSEC, DCLKO ; IF no change in seconds THEN ............ '22' rE24····· ·22···· .. ···· .. ··,··· .. ···· .. · .. ····· .. ·····,············,· RET··· .. '···································· .j .... ·exit····· .... , .. ······· .. · .. ·· ._ ....... _ ....................... . 
23 ............ '24' ·iE2S .. ··· ·85· .. ····· ·3S········ '~iE' -...... ·DCLKO·I········· _ .... -·Moli···· -' -'DISPSEC;' ·TSEC' .. ······· _ ..... j' 'i'rii'i:' ·*tiisPSECit····· .. · .... · .... ···· _ ......................... . 
25 1E28 E5 3D MOV A, THOUR ......... _. "26 .. iE2A· .. ··· '12· .. ····· '6M2-' _ ..... _ ................. _ ...... ' ....... ·CALC····· cM············· .. ················ j' 'c'onve''':F 'houis' 'to' ASCii:' ...... -" _ ... _ .................... . 
27 1E2D CO 82 PUSH DPL ; Save ones digit ............ '2s"iE2F""" ES····· .. · ·83······ .. ······························ .. ···· ·Moli .. ····· A;' ·DPH············ _ ............. -j' 't'-eF . Fen's .. di9i't· .. ··· .. · .. ·· .... ··········· .. ···· -_ ........... . 
29 1E31 B4 30 02 CJNE A, #/0', DCLK1 ; IF tens digit = /o~ THEN -- .......... '30' rEM· .. ·· ·7'4········ ·2·0······ .. ··············· .. ······· ..... _ ...... HoV······· A;' ·tV·:;········ .. ········· _ ..... i' .... s·,jpp;..ess· i'ead1'ns," iH9'it" ............... _ .............. . 
31 lE36 90 57C8 DCLKI I MOV DPTR. #L25MEM+72 ...... _ ..... '32 ·1'E39···· .. 1='0· .. ······ .. · .. ···· .. ····· _ .. , _ ....................... , .. MOV5(' _ .. , ~Dj:itR;' ·A······ _ ................ T 'P'face' -or; ·s.-ci-:ee·ri .. ············· ............... _ ... , .......... . 
33 1 E3A DO EO POP ACC ............ '34' ·1'I::3'C· .. ·· ·Pij· .... · .. ··· -...................... _ ........ ,. _ .......... 'ilile······ 'Jj~IR""""""""""""" _. _ ................................................................ , ....... . 

35 lE3D FO MOVX @DPTR. A ; Place on sc~een '" _ .. _ ... ,. :::lb' '11::31::'" --74'· .. ····· ·jPi············· _ ...... '. -.................... 'MoV' _ .... 'A';' ~;"I-;'-'" ......... _ .......................... _ ......................... 00_ .................. _ .......... . 

37 lE40 A3 INC DPTR ............ ';ji:i' iE4'i' -.-. ·FO· .. ··· .. _ ..... '. -. -... _ .................... , ............ MOVX·· .. -·@DPTR·;'A· .. · .. · .. ··· .. ····-·- .. ·j··prac·,;··~ :.,.. '0;-'-' s·cr-ee·ri···· .... · ..... ,. -, ..................... . 
39 lE42 E5 3C MOV A. TMIN ............ '40' i'E44······ i2' _ .. ' ... ·ClA92· .. ····,········ _ .................... , ... cAlC···· ·csie············ .. ·· -.. _ ......... j. 'Conver:t' ·mi'rii.'i:e·ii· 'to' 'Mcn .............................. ' .. 
41 lE47 CO 82 PUSH DPL ; Save ones digit ... , ...... , .. '42' n::4'9'" ... i::'S ........ ·83··'··········· .. ······· .... · .. _. _. _ ...... , .. MOV······ -A;' ·DPt-=!·· .. · .. ··················· _ .................................................. _ ................... . 
43 1E4B 90 57CB MOV DPTR, #L25MEM+75 

........ _ ... ·41.i· l'e:4E·· .. · ·F'O ...... ············· _ ........ -, -......................... MOV5(····· ~tJj:it~; -·A······· _ ..... , ......... T 'P'face' ·tens· 'diS'-:! F' "';' ·sc·re·tin························ _ ... .. 
45 lE4F DO EO POP ACC 

... -..... -. "46' n::!5'f···· .. A·j· .. ·· .. ······· _ ............ ' ............................ ·tlile- _. _ ... ti~'r'R"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' .............................. .. 
47 lE52 FO MOVX @DPTR. A ; Place ones digit on sc~een ........... _ .. "4S' n::!5'j····· '74' _ ...... ·3A······· .. ,· .. ··,· -, _ ........................ MOV-······ A;' ·#:-·i:-·········, _ ......................... _ .................................... _ ........... _ .......... . 
49 1E55 A3 INC DPTR 

............ "50" n::!56'" · .. 1='0'·················· .. ····· --. _., .......................... MOVX······@DPTFi; .. p,············_····· .. ····j ""'face" ;:-;. 'on" s·c;..·ee·,;·· .. ·· ...... ·········· .. ··· ...... _ .. _.,., 
51 lE57 E5 3B MOV A, TSEC 

............ '51' 'fE!59·····' 1'2··· .. · .. · 0A9'2· .. ··· .. ··· _., ........................... ·tAiL····· cEcA········ .. ·············· .. ····· j' 't'onve'~t' ·se.:onds"to· Ascii .... ··········· .. ········· _ ...... . 
53 lE5C CO 82 PUSH DPL ; Save ones digit , ............ '54-' i'I::!5'e: ...... i::'S ......... 83-························· .. ······· .. ····· .. MOV'" -... A; .. OPt-=!··············· .. · .. · .. _ .. -................................ , .............. _ ..................... -'. 
55 lE60 90 57CE MOV DPTR, #L25MEM+78 · _ ........ "'S6" iE63····· ·FO······················· ............ _ .......... _ ......... i-ioiix -. -"'@DPTR';' A························ i' 'Pi'ace --t~-':'s" d';' ;;;, t' . ~',:.' '~c'~e~;'; -_. --_ .... ' --... ' , ........... . 

.. ... , ........ ~?' .. ~~~.~ ...... I?~ ......... ~~ .................................. _ .......... P.9P. ....... ~~!== ..................... _ ...................................... _ ......................................... . 

· ..................... ," ...................................................... " ......................... -............ ~ .... - ....... - ~ .... " ................................................................................ . 



..... i"29ROMi' 'MICRO'BE'!lit"l-l" 90S( 'CROSS' 'ASSEMBLE'R" '(iii )"':'2ii:i" 24:':FES:':S3' '15':"30= 06' 'PAGE' 233 .. ········ .. ·· .. ········ .. ················ .... · .. · ........ ·· .. · ...... ······ .. · .. · .... · .. 
. . . . .. i!"~.i!" . k:".~? . ~.Q~F.J.,I:r:f?:!'! . :r:f?:R':I.I.I~AI,. . .F: ~.~~~~.~~. Y.E;~.~ ~ .q~. J .". 9~ . !':~!': ............................................................................................ '" ............................. . 

1 IE66 A3 INC DPTR 
............. ';2" iEb7·· .. · ·FO·· .. ··············· .. ······ .. ···· .. ········ .. ······· .. · ·Moiix····· ·@DF.TFf;·A .. ···· .... ······ .. · .. ···i .. pi"ac·e··ones·· i"is'iF 'or;' screen············ .. ················ 
.............. ~ .. ~.E;~.l:! ...... :?~ ........................................................ R~:r: .................................................................. , ............................................... .. 

.................................................................................................................................................................................... · ............................. . 



..... i"2'?"RoMi" M"icRoBENcH . 805 i . 'cRoss' 'AssEMBLER' '('iii i ~2'i8'" 24~FEB:':83' . i'5: '3(;: 06' PAGE" 234" ...................................................... '" .......................... , .. . 
. . . . . M:lf: . A -:-;<:<;? .<;Q~P'lJT.E;:R . T.E;:~mNE\J.. . F. J R~WI;\R~ .. Y!;r:llU QI'Lt •• Q~ . ~.i!"~ ............................................................................................. '" ............................. . 

........ ...... L ................................................ J.~ •.••••••.•••••.••••• • I.:I.~$P.$:J:~:J:.:-:. ~.;~.~.1.'!-X. ~.t\l.t!J.~ .. 1. ~.I"!~ ....................... " ...•.....•.••.•...•••.............................. 
2 ; 

•.....•....... ::? ......•...•.•.•.•.••••..•••..........•.•.•.•.•.•. ! ....................... "!I".rH.S:f'.~mn!l: .. c!~?:F;'.1.~:r:~ .. ~y.~r.Y~MJ)~ .. t:.IJ\l.t; .. C;'1-.I"! • .t:!~ . .'ii.i.!?p.La.Y1':<;i .. 9fl.t9 ................................... . 
4 ; the 25th line if the option is enabled. This includes 

.••.•••••••••• ~ ••••••••.• " .••••••••••••••••••••..••••.•••••••••• ~ •.••••••••••••••••..••. C; !.ql=.I~! .. 1=j'J,F;'~ ... 1.9~~~.<;iJ .. P.r) (.9 f.f: . .1. ~n!' .. ~.I"!~.i. I=!": t.t!r?:! .. '1-f!';I •• ;f!~~.r:-:t ....................................... . 
6 ; character mode. 
7 ; ... ···········8··········· ...................................... ; ..... , ................................. ,., ..................................................................................................... . 

9 ; ENTRY none ............ 'io .. ' ................ ·.·.·.·.····················· ';" 't················································ ....................................................................................... -.. . 
11 ; EXIT none ·············12"·················································i··········································· .... , ............................................................................................. . 
13 ; USES all ............ ·ili······· ." ................................................................................................... " ..................................................................................... . 

15 
............ 'lb' TEb·9····· ·30········ ·37········ ·03········ ·Disp·ST"AT·i·········· JNB······ "i..:250N;· ·DS·PR····················j· 'iF" i'i rl£.· '25' ,;j.t:" ·oir··········································· 

17 lE6C 30 15 01 JNB L25EN, DSPO ; IF line 25 enabled THEN ........... "iEi' i."E6F····· .:2':2" ............................... "[ISPRi················ RET············ ................................ j .... ·r.etur.n················ ....................................... . 
19 ............ '2(;' i E70····· '74'" ..... ·08······ .............. tispo':'" .............. Moil"" ..... PI; . · .. ooooiooos········ ..................................................... " .......................... . 
21 lE72 71 2E ACALL SCLRL ; Clear with half intensity ·············2:2'······································· ........................................................................................................................................................ . 
23 lE74 D1 25 ACALL DCLKO ; Display clock ·············:24············ .. ··· .. ······················ ....................................................................................................................................................... . 
25 lE76 E4 CLR A 

........... "26" rE"j····· ·90········ ·iE94··· .. ····························"··· .. ·· Moii······· DP'r'R;" tt'MSGC"L··················j "capi;' Yoc·ke·d···················· ............................... . 
27 1E7A 30 35 02 JNB CAPLOCKF, DSPl ............ '28' ·lEiif···· ·ii········ ·AS······················ ...................... ACALL···· XSTAT····························································· ...................................... . 
29 ............ '30' iE7'F····· ·74········ ·io···················· ·DS·Pi":················· Moii······· i:i;' ·1+i"6··································································· .............................. . 
31 lE81 90 lEA5 MOV DPTR, #MSGOL ; Offl ine ............ '3:2' n::8"4····· .;ii:i ........ ·:2E········ ·02································· Js········ . oli/LiNE; .. DSP::;! ........................................................................................ . 
33 lES7 71 AS ACALL XSTAT ..... , ....... ;:31f················ ............................................................................................................................................................................... . 

35 lE89 74 1D DSP2: MOV A, #29 
............ ~~; '1~ag"'" Wi··· .. ··· ·fEB3········································· ·MijV······· ·o~t~;· ·#i'fsG'tc················· ';" "io'sert:" ·cii<ii-·<ic·te·..:·············································· 

37 lE8E 30 21 02 JNB ICMODEF, DSP3 
............ 38' 'iI::9"1""" .1'i" ........ ·AI:3············································· ACALC'" ·i<l:ltAt·····························;· iju·t:p·ut:"··················"········· .............................. . 

39 ............ "4ci ·iI::93····· ·:22·····'················· .. ······· jjsI>3·:················ . REt· ........... 0< ..................................................................... • •••• , ••••••••••••••••••••••••••• 



..... 'Z29ROMi . "MrCR'ol3"EI\fcH" 865 CCROSS' 'ASSE'r'tBLER' . (iii )" ... ::2"i 8' .. iFFEB:"':S3 . 1"5: 'jij:" b"6' 'PA'dE:" . 2"35' ...................................................................................... . 

. . . . . :":~:": .. ~ -:?? P~':1~~I:r:~~ . .1:~~~.~ ~.~l;-.. F;'.I.':<!'!~A'3!,: . ~~~l?I.9!,! . f. ~ ~:~ .. ~~.~ ............................................................................................................................ . 
1 ; Caps locked message ··············2······································· .......... j ............................................................................................................................................. . 
3 lE94 00 20 20 MSGCL: DB OOH, / CAPS LOCKED '-, (00H+80H) ................. ·iE97····· ·43······· ··.ifi··· ...... ·50·················································· ..................................................................................................... . 

lE9A 53 20 4C ................. ·iE9tJ'····· 4F'·· .. ·· .. ·43· .. ······ 413······· .. ······· .. ···· .. · .. ··············· .. ······· .. ·············································· .. ························· .. · .. · ................... . 
lEAO 45 44 20 ................. ·!EA3····· ·zo········ ·8·0················································ ................ , .................................................................................................. . 

4 ····,·········5·············· .. · .... ······· .. ············· .................................................................................................................................................... . 
6 ; Off line message ···············1······································ ............ ; ............................................................................................................................................. . 
8 1 EA5 00 20 20 MSGOL: DB OOH, .' OFF LINE / , (oOH+80H) ................. 'f i':Ai:.i ..... '4F" .... , ... '46' ........ '46' .......•............................................................................................................................................... 

lEAB 20 4C 49 .................. i EAE ..... '41: ........ '45' ........ 'io' . , .................................................................................................................................................... . 

lESl 20 80 ··············9··············· ............................................................................................................................................................................... . 
10 

............. '1i·············· .. ·· .. ······························;······················ 'i':"s'ei-T 'ch',ar-',ac't£:i' ·ri'e·s;;:a:i. • .,;································································ .. ··············· .. 
12 ; 

............ '1'3' ·lEB3······ (io .. ······· ·zo······ .. ·:ii:.i········ MSGici············ .. · DB········ ·/:.ioi-i;··J·· 'l:NSE:R'T' M(I!:iE'" :,,;. ·Wof.i+80f.i)······················· .. ································· 
lES6 49 4E 53 ................. 'iEB9" .. , . 45 .. ······· '52'" ...... 54" .......................................................... '" ............ , .............................................. " .......................... ,. 

lEBC 20 4D 4F ................ '1 E'ErF" ..... 44'" ..... '45 ........ ·ii:.i ...................................................................................................................................................... . 

. . . . . . . . . . . . . . . . . .1. ~!=::? ..... ?9 .......... ~9 ................................................................................................................................................................... . 



•.•.. ~.*;~ .. ?::-::?~ .l=:Q!'!r:'!-!T!':I1 .. T.E;~mN~l... F.lR~W~Rt;: .. Vf;;8lU PN .. 1 •. Q;3 .. 1t.it1t ..........•....... , ... '" '" .........................•........ , ......................................................... " ... . 

.............. ~ ................................................. !.~ ..................... 1:<.~';::.I1I:< .. 7 .. ~~Y.~'?!1:,:,J:!. !=.ry~.o;:~ •..•.................................................•............•.....•.............. 
2 ; 
3 ; ·*KBCHK* wai ts for the keyboar'd to send -KB_POWER- withi n ............. ·4 .. ············ ................................... ; ...................... '75' ms':"'i f"' i·f··i.;;· ;';ot" f'ou'nd" the;';' ~n' 'ei-:rc;r' ·c;;,;cii. t·i.~·n· e~'is'ts':"""""""""""""""'" 

.............. 9 .................................................. L ..................... :r:tJ.i.~ .. r.c!I,I.UM. JfJ!J.!?t .. P.QJx .. Q~ .. 9SHl.fl. M.1;~.r:. ffil:. h'l-r:Ql'!'!-r.~ .. r:~.!?~.1; .. !?9 .. t.I1?1; ............................ . 
6 ; it is known that the keYboard is going to send the data. 
7 ; ··············8··············· ................................. ; .............................................................................................................................................. . 

9 ; ENTRY none ·· .... ·· .... ·io· ...... ·········· .... ·· .. ···· .. ··· .. · .... · .. · .. ···;···· ......................................................................................................................................... . 
11 ; EXIT none ·············i2"·············· .... · .. ·········· .. · .. ···· .. ··· .... ; ............................................................................................................................................. . 

13 ; USES all · .. ··········i4················ .. ·· .. ·· .. ···· .... ······ .. · .... · .................................................................................................................................................. . 

15 . ............. it;· ·iEC4······ iA··· .. ···· oD·· .. ··········" .. ·· ·KSCHt<:·:··············· ·1'10\/······ 'ililoj(i;' · .. ·i3·· .. ·················································· .. ··············· .. ·· .. ················ 
17 1EC6 7B 00 KBCO: MOV INDX2, #0 ; REPEAT init count 

............ ·ifdECS····· "i:2···· .. · .. 0·2B6· .. ········ .. ···· ·KBC"ii················ ·CALi..'····· i=ckii·····························;···· 'REPEAT' get' a':'y' dabi······································ 
19 lECB 40 04 ...IC KBC2 ; IF data AND ............ '20 . fEeD' ..... Ei4' ........ SF' ........ F8 ................................ 'CJNE ..... '1\ ~ .. tildi':'p'OWER'; . kscT ........ ';' .......... i:"F'" 'p owe''': . 'u p' . tHEN' .................................. . 
21 1EDO 22 RET ; return 

............ 22' ·iEI)'i····· ·DB'"· .. · .. ·F'S····· .. ············· ·Ksc'2:················ ·DJNi"····· 'ilil"tixz;' ·KSt"i···················;···· 'Ul>iT'iL:' ifone····························· .. ······ .. ············ 
23 1ED3 DA F1 D...INZ INDX1, K8CO ; UNTIL all done ············24················ .. ········· .. · .. ··········· ......................................................... , ............................................................................................ . 
25 lED5 43 40 08 ORL ERRORS, #000010008 ; ELSE error' #3 ············26··iEDS······2'2 .. ······· .. ······ .. · ....................... ·· .. ···········RET·· ................................................................................................................ . 

................................................................................................................................................................... · .................................................. . 



· .... 'i29RO;,j i . M i Ci:iOBENCH . 805 i . 'CROSS' ·ASSE·Mi::iL.E·R· . i. iii i :':2'i s· .. 24:':FES:':83 . i'5: '30 i i:i6' 'PA'GE" 237" .................................................................................. , ... . 
*** Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 *** 

• •••••••••••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••• 0" .... 

1 "ROMCHK - ROM checksum ............. - ':;2 .............. -., ............•............•....... , ...............•.............................................................................................................. , .. ~ .... , ....... . 

3 I -ROMCHK- does a checksum on the ROM and compa~es it with ............. ".r············· .................................... j ...................... the' k'nowi-i' v,a rue;' 1'';' ROM:·········· .. · ...... ······· .. ···· .... ····· .. · .. · .. · .. ·· .. ········· .. ····· .... · .. ·· .. '.' 
5 I ···············6·············· .. ··· .. ···· .. ········· .. ···· ........ ;' ............................................................................................................................................ . 
7 I ENTRY none """"""" ·a·············· .. ··· .. · .. ···· .. ······ .... · .. ·······j· .. ·· .. ·· ................................................................................................................................... .. 

............. i.6· .. ··.·.· ...... ·· ................................ i ...................... ~~.z:! ..... . ~I?!'.'! .................................................................................................... .. 

............. f'~""""""'" .................................. ~ ...................... !-!?~? ..... !i:~) ...................................................................................................... . 
13 ............. '£4" iED9····· ·7C·· .. ···· ·00 .. · .. ····· .. ········ ·ROMeHk': .. ···· .. ··· .. · MOi.i .. ····· WORK~" #0·········· .. ·· .. ···· .. ··;· 'jili t' c·he·ck·siirn··· .. ·· .. ·············· .. ······ .. ··· .. ···· .. ·· .. · 
15 lEDB 90 0000 MOV DPTR, #0 I lnit pointe~ 

............. i'6' ·iEiiE······ 7A .... · .. · ·20··· .. ·· .. ··············· .. ······ .. ······· .. · MOi)· .. ··· "iJilDX'1;' ·#20H'··········· .. ·· .. · 'i' ·F·ir.'St" ·index················ .. · .. ··········· .. ····· .. ···· .. ··· .. 
17 lEEO 7B 00 MOV INDX2, #OOH I lnit count ···············18· .. ·············· .. ········· .. ·· .. ······· ..................................................................................................................................................... .. 
19 1EE2 E4 RMC1: CLR A I REPEAT .............. 20' ·iEE3····· ·93 .. ····· .. ········ .... ············· .... ············ .. · .... Move· .. · .. A; .. @A.t.DPTR··· .. ·········· .. · .. ·i· .. ··!,·et .. ROM .. bvte···· .. ····· .. · .. · .. ········· .. ···· .. ········· .. 

............. . ~~ .. U;:!:.4 ..... . f.':C ......................................................... ~!=!Q ....... lh . . !'I.q~.J<; ......................... ! ..... ~.~~ .. ~.q . . ~r.'\'YA !".~~ .. ~!1'!<?~':':t ............................... . 
22 lEE5 FC MOV WORK, A I ~epl ace 

............. ~~ .. ~~~; ...... ~~ ........ ·F9···················· .. ······················ '~~'~i""" ~~ri~2;' ·RMC'i· .... ······· ....... ·:"uN~·ir·F! d:~!~·t:~r:·············· .. · .. · .. · .. ···················· .. 

............. :<:!'.? .l!;~? ..... :Qf:) ....... .. f.J: ............................................ . Q.,J!'!? ...... .I.I)I!=!P.! .. ~!,,!~.1 .................... ? .Y!'!T.I.I,. .. ~.1.1 .. ~~.I)~ ............................................... . 
26 

............. ;;::7. .. \~.e;I3 ...... l'1Q 03 ,JZ RMC2 I'IF e~~o~ THEN 28 lEED 43· .. ····· ·4·0 .. · .. ··· ·0·1· .. ····························· ·ORL······ 'ERRORS~" #00000061'8··· .. ····j···· ·e~ro;.: ·#0················ .. ········ .. ··············· , ........ . 

............. :<:9 .. l~I;P' ...... ::?7. ................................. ~!'I.G;2.: ................. R~J: ................................................................................................................. . 

• ••••••••••••••••••••••• .' ••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



£...:~ 7f'\'_'I", n ~ ' ..... rv.JDc.''t'-'n OV;J J. l __ nlJ;::'~. H;:;,vc:.nOLr::.n \ V l J -.L:. J. 0 .L:.£t-r t:.CI-;::S.,:i J.::J •. ..:'it. •. -. VC ...... HI .. :tt:. L~i::j 

· .... ~.*:~ .. 7-::+.'>:. GOMr::'!-!Tf-;F:< .. T~~t'1.H\I.~!-.. fJI:;:I'JWA.(,(!;. YI;:RS.I.ON. J. .• ~l::;: . . ~11".~ ......... ................... , ................................................................•....•.......•.•..... '" .•...•... 

.. ... ... ..... . L ......... ; ....................... , ............... '.1 .................... Y.~l:1qW .. -:. R~!'! .. c;/:l~.o;* ........................................ '" ................................................ . 
2 
~ ; -RAMCHK- checks the RAM for any failures. It writes two .............. 4········································································· d'i j:f~'r:~'r;t' 'va i "";';'"s"' ·i·nt·.;,- '~h'a~:a~'t~'r' ar.·.j· at't~'i'b",jt;;' RAM' :ind" ~:e,~'d~' .............................. . 

.. ... ..... ... . ~ ................................................. ; ....................... V'~.n:' .. I;oli.<;!(-.... fV1Y .. ?r:r.C!r.~. ;'\~.~ . f.l li.!;Ijl.~ 9.-................................................................... . 
6 , 

.............. 7 ................................................. .l. ............................................................................................................................................ . 
8 ; ENTRY none 
9 -· ........... 'i ()' ................................................. ; ....................... E:X I""i' ..... n''; ne ............. , ..................................................... ' ................................ . 

............. ~ ! ................................................... ; ............................................................................................................................................. . 
12 ; USES a' 1 

............. ~? ............................................................................................................................................................................................... . 
14 
15 lEFl 90 5000 RAMCHK: MOV DPTR, #CHARMEM ; Point to character' RAM ............ 'It:' iEF4····· ·7(:········ ·55····························,·············· ·,:.io(,I······ 'WORK;' '#oioioioi B··········· ';" f'i;':~'t' ;;;itt;,;,.:.;·;·················· .............................. . 

.. ... ...... .. 1.? .............................................................................................................................................................................................. . 
18 lEF6 7A 08 RAMO: MOV INDX1, #08H ; First index 

............. 1.? .~!':;r:? .... : ?!'l .......... QQ ............................................. ~RY ........ ~!,!Q)(.?~ .. ~.q9.1-! ................... . ; .. ~~!=.9fi.'~ .. ~ fi.':j?>! .................................................. . 
20 

· ........... ;2.~ .. ~f,:F~ ...... g: ......... , ... , ................... f<l~I:1.~: ................. 1:1!N ...... F!~ .. \'J.Qf<."> ........... '" ........... ?. RE;!,.E;fl.1 .................................................... ,., ..... . 
22 1EFB FO MOVX @DPTR, A ; write pattern 

............ ~? .n:;!;!=: ...... ~;:: ......... . f!} ......... 1:;1" .......•...••.•..•....•.•.•...... ~Nl,. ........ J;.lP.I:I.' .. ~I;\:r:~fl.~!-............. '" ... ; ..... !T!o;'X~ .. t9 .. li.t !:.~' ~.I?!-I.t;? .f<.BI:1 ................... " ........ , .... . 
24 1EFF FO MOVX @DPTR, A ; writ", pattern 
25 lFOO EO . MOVX A, @DPTR ; r'ead patter'n ........... .. ............ ii::' if'o·i····· ·54········ ·OF:············································ i::illiL"······ 'A';' #OFH························· .; ..... mas I:' ............................................. . 
27 IF03 FD MOV TEMP, A ; save ............ 28" iF'04····· ·EC······················································· ·r-idi/······ 'A';' W6R~:""""""""""""";"" se't' o":"is'{nai' ·pait".<?~·";····· .............................. . 
29 IF05 54 OF ANL A, #OFH ; mask ita 1 so ............ '36" ii=·()"i····· ·85········ ·05········ ·iit-································· Cjf,jE····· 'P:;' 'TEMPA;' ·RAMERR············;···· 'ii=:' 'f;":'::o;': 'THEN' ;,;):(·ii· .. ····· .............................. . 
31 IFOA 43 83 10 ORL DPH, #CHR;JRL ; ITiOV", to character RAM again ............ 32" iF()i:i····· ·EO······················································· . Moi.ili ..... 'Pt';' @DPTR························j·····;.:ead··patt·e;.:,.;················· .............................. . 
33 IFOE B5 04 OD C..JNE A, WOR~:'A, RAMERR ; IF ",r·r·or· THEN e:><it ............ ":34' ·if'i"i····· A3·····'·················································· i"litc······ ·b"PTR····························· .; ..... 'bump' ·p·oiiiter:··············· ............................... . 
~~5 IF12 DB E6 D..JNZ INDX2, RAMI ; UNTIL de.ne ............ :j6' ·1F'14····· "[.lA········ ·E4············································ ·bJ"'i····· 'INDid~" RAM·i··················· ';" uNTIL.:' ai i"' ,i.;;.;.<?··········· .. ··· ............................... . 

............ ~~ ............................................................................................................................................................................................... . 
38 IF16 BC 55 04 C,JNE WORK, #01010101B, RAM2 ; IF patter'n is original THEN 
39 IF19 7C AA MOV WORK, #10101010B ; change to second pattern ............ "46' ·iF'lEi····· ·so········ ·DS;············································ S·jMp····· ·RAMO····························· .; ..... ar,'d' do" it' a9ai;.;············ .............................. , 

............ ~~ ................................................................................................................................................................................................ . 
42 IFID 22 RAM2= RET ; IF no ",rror THEN r'eturn 
43 

............ 44' 'ii=iE"······ '43········· '40'········ 02········ 'RAMER"R:············· ·ORL. .. ······ 'ERRORS;' '#ci6ci6bOiC)B········· ';" ELSE' 'jl"a,g" e'':';':,,;,:' #'i' arr'd' retu,::r;·························· 
45 IF21 22 RET ................................................................................................................................................................................................................. 



..... 'i29Ror'1;" j.jiCROBENCH· 8osi' 'cRoss' 'Ai:;"SEMBLER' '{(/i i :':2'is'" 24:':FES:':S3' i':5i"3(ii 06' PAGE' '2i9"" ................................................................................... .. 

. . . . . . ~~.~ .. ~ :-~? . ~~I:'Ip.Y.-r:r;R . TF:~M H-!I;I!-: . F. m~!-!~~~ .. Y~.~? H).II! .. ~ , .q~ .. ~.*:~ ............................................................................................................................ . 
1 "NVRCHK - non-volati Ie RAM checksum . .............. . 2 ...... ·.· ............................. -... ~ ...... ';0 ........................... _. -... -............. -.. -.... -.............. -............................................................. -.. -, .;, .. 
3 ; *NVRCHK* does a checksum on the NVRAM and returns the value. ···············4··················· .... ·· .. ········· .. ············i .. ······ .. · .. ·· .. ······ .. · .. ········· .. ············ .......................................................................................... . 
5 ; .. ·············6·············· .. ··· .. · .. ·· .... ······ .. ··········· .; ...................... ·i;:·Ji!T·RY····· n·one·········· .. ··················· .. ··············· .. · .. ······ .. ···· .... · .. · .. ······· .. ······ .. ······ .. · 
7 ; .............. S· .. ··········· .................................... ; ...................... Exit····· . '(Ai' .~ .. c'he'ck'sum' va'fue ''Of' ·NVRAM .. · .. ······ .. · .... · .. ·· .. ··· .... · .. · .. ····· .... ·· .... · .. · .. · ... .. 
9 ; ............. i·ci········· ........................................ ; ...................... USES .. ···· A;' 'WORK'," 'iIilDi(i;' ·PTR·t'· .... ··· .. ···················· .. ········· .... ····· .. ···· .... · .... · .. ·· ...... .. 

............. ~.~ ............................................................................................................................................................................................. .. 
12 
13 lF22 E4 NVRCHK= CLR A ; Init for checksum ............. '14' ·iF23····· ·78··· .. · .. ·25· .. ········ .. · .. ···· .. ·· .... ·· .. ···· .. ··· .. · j.jOV .... ·· 'PTi:ii;" #25H···· .. ········ .. ··············· .... ·· .. ············· .. ··· .. ·· .. ·· .. ···· ...... · .... ·· .. · .. · .. 
15 lF25 7A OF MOV INDX1, #15 ·············i6··············· ............................................................................................................................................................................... . 
17 lF27 26 NVR1= ADD A, @PTR1 ; REPEAT add next value ............. i's' ·iF2S······ Oa· .... ················· .. ·········· .. ················· .. · ·iNc······· ptRi······ .. ······················ i'" "blimp' RAM' j.·oi'nt'e~······"·"······"·"······"···"··"·" 
19 1F29 DA FC DJNZ INDX1, NVR1 ; UNTIL done ............. io' ·iF28···· .. 22 .. ······················································ RE·T .. ······· .. ····· .. · .. ······ .. ········ .. ··········· .. ···· ...... ······· .. ·· .. · .. ······· .. ····· .. ·· .. · .. ······· .. ···· 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 10 ••••••••••••• • ••••••••••••••• 



..... ~~~ .. ?:-:?~. !=:QMF;'! ... m;~ .. T!Ogl"1.~t-J.~I,.. .. fJ~MI;ABg. ~I;R$.I.ON. ~., O.~. :ltt.it ............................................................................................................................ . 
............. . I .................................................. ~ 1 ..................... g~R9R.:-:. pA~!l'r.ql".t; ~.o:; . . e.r:.r:'i'r: ..................................................... ............................. . 

2 ! 

............. ~ ................................................. !. ..................... ::!oR~Q~:-: .. C!~.t:"'!-ltp .. :t.t:'l" .. i".r:r.Qr .. 1)"I.f:l>.!!i~.~f1.s.. :Eor:. ",-OX. /.!.J:"r:Qr.~ .. tt"r.~!: ....................................... . 
4 ! may have been flagged in the -ERRORS- byte. The statys 

· ............. ? ................................................ .I ....................... J.i. (lfo: .. i.~ .. Q.i.iH~ 1 il.Yi".Q .. t f .. t.hf1.r:f1 .. ~r:f1 .. ("1.0. • I-!.J:" r.Qr.~ •. .. l~ . . ~'i".l J .. ;'.!i ......................................... . 
6 ; given when finished and no errors occyred. 

· ............ 7. ................................................. ~ ............................................................................................................................................. . 
S ! Format of the error byte is as follows: 
9 .......... ? ............................................................................................................................................ . ........... ·1"6·······································; BIT 0 = ROM checksym error 

II ! I = RAM error . · ........... f:2' ................................................ ;' .... '.' ........................... ':2' ''';' 'cFifC" . i;,''': "'-0": .................... ' ................................. " .............................. . 
13 ; 3 ,. Keyboard error ............ 1'4·················································;···································4··,,;· Nc;o,:,yo'ia·t.Tl·e· 'RAM' 'ci-;ec'!(s'um' ;.:,:.;.:0;.: .. ······· .. · .. ·· .. ·· .................................. . 

............ ~.~ ................................................. ! ............................................................................................................................................. . 
1... !. 
17 ; ENTRY none ........... ·'f8·················································;········································································· .................................................................... . 
19 ; EXIT none ········ .. ··20········································· ........ ; ............................................................................................................................................. . 
21 ; USES all ············22········································ ....................................................................................................................................................... . 

23 ...... . ........................................ , ................................................................................................................ . ............ ~4"iF'2t .. · .. ·E5 ...... · "40 ..... ERROR: MOV A, ERRORS 
25 IF2E 70 05 JNZ ERRO ! IF no errors THEN ........... '2'6' ·if:3b······ Di' .. ······ 69······ .. ···································· 'ACALL"'" ·O'rSp·STAt"······················· j ..... ,Ii s'p i ay' ·s·ta:tus·· .. ··· .. ·· .. · .............................. . 
271F32 02 066B LJMP RING ! ring bell and retYrn ············28········································ ....................................................................................................................................................... . 

29 1F35 E4 ERRO: CLR A 
........... '3'0' ·if:3i:,······ 'ii' ........ 2E············································ 'AcALL"'" ·SC'LR't.:····························;·· c'i e';ii:' j'ine' 'fu'l'i" inte~s'i t'~' .............................. . 

31 1F3S DI 25 ACALL DCLKO ; Display clock 
........... '3'2,' ·WSA······ tH········· OF············································ ·AtALL···· 'CMPOFW·························· i' 'C'ha'nge' ·po·,.:ts···················· .............................. . 

33 
........... '8~' 'fF'~t: ...... S5· .. ····· ·'ro···· .. ·· ·F"O································ ·MO\j······· '8;' ·ERRORS······················;· 'Get' ·er:i-·o;..s .. ··················· .. · .............................. . 

35 
........... '3e ·1'F3f'····· ·7f········ ·Ct:············································ AtALL···· ic'MTS············· .. ···············j· 'Ou'tput' . irr'i,!,;Sage' ................................................ . 

37 IF41 45 52 52 .. ERM1: DB 'ERROR -', (' '+80H) .............. ;. ·iF'i4······ 'iF········ ·52········ ·20············ .. ··············· .. ················································· .. ························ .. ········ .. · ................................ . 
IF47 2D AO ........... ·3Ei····,'············································································ .. ········································· .................................................................... . 

39 IF49 E4 CLR A ............ 4i:i' 'fF''IA'" ... \;10" ....... i'F4'i ......................................... 'MO\,i" ..... DPTF!'; . #ERM!' .......................................................................................... . 
41 1F4D 71 AS ACALL XSTAT ; Oytpyt to 25th line ........... ·lf1············ ., .............................................................................................................................. : ....................... , ............................ . 

43 IF4F 30 FO 17 JNB B.O, ERR1 ; IF ROM checksum error THEN ........... '4'4' ·fF'!.S:2······ F'F' ........................................................ ·1'10\;······· WORK2;' A························ .. ·································· .. ·· .............................. . 

........... ·:i· .}~~; ...... ~~ ......... ~~ ......... 4D········ ·ERM2=················ ~~.r~I,-.~ .... '~~8~' 'checksum' :-';"( :." ;"+80~')" .9.'~tr.I!~ .. !f!~!-'.~?:!!'!! ............................................. . 

................ ·i~~~······ ~~ ......... t;········ t~············· .. ··············· .. ············································································ .. ······ .. · ................................ . 
IF5E 73 75 6D '" ........... , . 'iF"6f' .... 20" " ..... AO' ............................... '" ................................................................................................................................ . 

47 IF63 EF MOV A, WORK2 · ........... 41:1 . 'iF'64' ..... 90' ........ i'F55' ........................................ '1'10\; ....... DPTFf; . #ERM2 .......................................................................................... . 
49 IF67 71 AS ACALL XSTAT I Oytpyt to 25th line .......... "50 .......................................................................................................................................................................... '" ................. .. 

51 IF69 30 Fl 14 ERR1: JNB B.I, ERR2 I IF RAM error THEN ............................................................................................................................................................................................................... 

................................................................................................................................................................................. .............................. . 



· .... ·t2"9R·OM"i . Ml"cRtJS~Iitl.::f.i . ~6o i . 'CMS'S' 'AS"S~I3t:E"R .. (,ii ) :":2'i 8' .. 24:":FE:S:':S3 . i"!:H '3i)": I.i6 . "PAGE' . 24 r ...................................................................................... . 

*** Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 *** · ............................................................... ~ ............................................................................................................................................. -. 

1 1F6C FF MOV WORK2, A 
.............. 2". iFbtl····· ·7"f· .. ··· .. ·CF· .. ····· .. ··············· .. ········ .. ····· .. ~t~L.l.:···· XM'I'S······ .. ········ .. ···· .. ···· .. i .. ·· ',,'utput' meSSage· .. · .. ···· .... · .. · .. · .... ·· ........ · .. · .... ·· 

3 1F6F 52 41 4D ERM3: DB ~RAM fault " (' '+80H) ................. ·1F7:;!··· .. ·2C5 ........ '6"6'" ...... ·61'· .. ······················· .. ·· .. · .. ············ .. · , .................................................................................................. .. 

1F75 75 6C 74 ................. 'iF'1S' ..... 2"0" ....... iiO' ............................................................................. , .................................................................................... . 

4 1F7A EF MOV A, WORK2 · ... ' .......... "5' '1 F7fi ..... '90' ....... '1 F b~ ......................................... MOV' ...... OF-iff; 'IfE:RM:3' ......................................................................................... . 

6 1F7E 71 A8 ACAlL XSTAT ; output to 25th line .............. '1 ............................................................................................................................................................................................... . 

8 1F80 30 F2 15 ERR2: ~NB B.2, ERR3 ; IF CRTC e~~o~ THEN 
....... ' ....... ';I' IF83' ..... FF" ... , .................................................... M"oV' .... ""'tJRK2'; '1:1' .............................................................................................. . 

10 1F84 71 CF ACALL XMTS ; output message 
............. 1'f. IF86······ :.f3··· .. ···· "52········· 54········ ·!ORM4·;'··············· ·O'S········· ~"CR'rC' 'err-or-' .>~ .. '(". ·''I:SOH)'······················································· .............. . 

1F89 43 20 65 ................. ·1FSC····· 72··· .. · .. 72· .. ······ t;F' ...................................................................................................................................................... .. 

1F8F 72 20 AO 
............ '12' l'F92 .. ····rr· .. · .. ····· .. · .. ······· .. ······················· .. ··· .. ·!'1'(jV· .. ·· "A';' WO~R2""'"'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

13 1F93 90 1F86 MOV DPTR, #ERM4 
............. 1'4' ·rr'>lb······ ,r······· "A~'''' ........................................ ACALL'" ·SfSt·At·····························;···· '0 iitp'uI:' '1:'0' 2S'tn"j ·fne································· ... . 

15 
............ '1~' IF'iiS····· ·:3'0 .. · .. · .. · F~···· .. ··· 'i~"""" 'I::R~3':"""""""'" :.JIIl13 .. · .. ·· ·S·:t:J·,· '!OR~4""""""'''''''''''j' 'tF" . [.:evDoar-d . er-ror ·iREt\I······· .. ·· .. · .. · .. ·· .. ··· .. · .. ··· .. 

17 1F9B FF MOV WORK2, A 
............ 'H~' 'fF$'iC····· ·7:(" .... · .. "CF· .... · .. ················ .. ········ .. ········ ·AcAl.:C··· ·xMfs···'······ .. · .. ············ ... ; ..... output' ·me·si,as.·e··········· .. ·· .... · .. ·· .. ··· .... · .. · .. ···· .. 

19 1F9E 4B 65 79 ERM5: DB 'Keyboa~d " (' '+80H) ................ 'fF1:Il······ ~:;["'''''' ·6f:· .. ···· .. t;i .. ·········· .. ·········· ............................................................................................................................... .. 

1FA4 72 64 20 ················ .. lFA7· .. ···AO·· .. · .. ·· .. · .. · .. · .. ··· .. ···· .. ··· ............................................................................................................................................. . 

20 1FA8 EF MOV A, WORK2 ............ '2i" i'FA9· .. ·· ·90· .. · .. · "iF9E' .......................................... Moil ...... 'OptR;' ·#ERM5················ .. ·· .. ··············· .. ··············· .. ··· .. ··· .. ····· .... · .. ··· .... ··· .. · 
221FAC 71 A8 ACALL XSTAT ; output to 25th line ···· .. ·······23 .. ············· ............................................................................................................................................................................... . 

24 lFAE 30 F4 18 ERR4: ~NB B.4. ERR5 ; IF NVRAM e~~o~ THEN ............ '25 .. iF'lili······ f='F' ....................................................... ·i'1OV··· .. · . "'tJRK2'; . ~ ............................................................................................... . 

26 1FB2 71 CF ACAlL XMTS ; output message 
............. 27 .. iFB4····· '4~'''''''' ·56 .... ···· ·52········ ·ERM6·i············ .... DS········· :'-'IiIVRAr1' ·ch·ec·ks·um'.l;· V' ·'·+soH5·· .. ········· .. ··· .. ·········· .. · .. · .. · .. ···· .... ······ .... · .. ····· 

1FB7 41 4D 20 · ................ 'iFBA' ..... 63 ........ '613' ....... '65' ................................ " ................................................................................. , .................................. . 

lFBD 63 6B 73 · ................ i'Fc6' ..... 7!5 ........ 'bii ........ 'Ati ...................................................................................................................................................... . 

28 1FC3 EF MOV A. WORK2 · ........... '29 . i:r=c'4' ..... 90 ......... i F'B4' ......................................... Moil' ...... OptR; .. #ERM6' ......................................................................................... . 

301FC7 71 A8 ACALL XSTAT ; output to 25th line ·············3·i·············· .. · .... · .. · .. ···· .... ·········· .................................................................................................................................................. . 

32 lFC9 71 CF ERR5: ACALL XMTS I Output CR, LF's 
............ '33' i'FC·S···· .. 0'0· .. ······ oiJi····· .. · 00··········· .. ·············· .. ··· ·bif .. · .. ·· 'CR;' 'LF;' 'CR:' ·{L'F+SOI-ii'····· .. ··········· .. ·· .. ························ .. ······· .. · .. ············ .. ·· 

1FCE 8A ·············34······································· ......................................................................................................................................................... . 

............ . ~::!. J..~~~ ...... ~.~ ......... ~F; ............................................. ~.--!~f. ..... P!'!'='~~! .......................... . ; .. ~~~':'~.~ .. ,:,~r:~.~ .. ~'?-.<:~ ............................................ . 



• •••• 1'".i!"1'" •• 'l..-:~.9. .. C;OMf?WTf:I:t .. Tf:I:tMl NI;\I-. . f.t R~W.~RI;: .. I(~S.~ ON .. 1, , QS .. "!10M ....•......•.•.•....•...............•••....•.•.•....•..•........•.....•.•.•...•.••.••••.••....••••.....•.•......•....•........ 

............. J ................................................. 1.' ...................... f3:A"'l=:Q!'(qT..:-.. R~J:1 .. ~.C!(\.~1:i3:(\~~ .........................................•.....................•.................... 
2 ; 

.............. ~ ................................................. ? ...................... ~R~MCR~RT!':. ~.!! .. ttl.<'~ .. t'il-.I?l.~ .. lI!i."!:tl .. ?.1.1. .9f. VI~ .. R~M. S:.9rr.!.j:.~rr.t~ .. til;;!.."!: ..•............................... 
4 ; the te~minal will powe~ UP with. 
5 ; .............. 6' i·Fi:ii····· ·00································ ·RA·MCONST·:··········· DB········· LOW' (·iBUF·j·····················;· ·isTORE··························· ................................ . 
7 1FD2 DO DB .LOW (IBUF) ; IFETCH ............. S· ·i"'."D3· .. ··· 00 .. ········· .. ·········································· .. DB········ ·0············ .. ···················· j" i·cOUNT······ ..................................................... . 

.............. ? ........................................................................................................................................................................................... , ... . 
10 1FD4 1"0 DB LOW <OBUF) ; OS TORE . 
11 1FD5 1"0 DB LOW <OBUF) ; OFETCH ·············i2······································· ......................................................................................................................................................... . 
13 1FD6 00 DB 0 ; XPOS ........... "iii" iF07 ...... ·00······················································· ·OB········ ·0···················· ................ !. "Yf:;ds:························· ..................................... . 
15 11"08 50 DB HIGH (CHARMEM) ; LINADH ............ 'i6" iFD9···· . ·06···························· ........................... ·os········ 'LOW" (CHARMEM i' ............... '1' i..:.iNA·OC········································ ................... . 
17 ........... "iei' iFDA····· ·00························································ OS········ 'H'ioi-l' ·{NORM)····················i· iJi:iPP.·DH····· .. ·············· ...... ·· .............................. . 
19 1FDB 87 DB LOW (NORM) ; DSPADL ····· .. ·····20 .. ························· .. ·············· ...................................................................................................................................................... . 
21 1FDC 00 DB 0 ; TSCROLL ............ 22 .. iFOD··· .. ·is .. ··············· .. ··············· .. ········· .. ········ ·DS······ .. ·MAxL:iNE··························j· ·sF·ix····· .. ··········· .. ····· .. ··· .. ································ 
23 ............ '24" iFtiEt···· .. 00························ .. · .. ···· .. ····················· OS······ .. · if············ .. ····· .. ··· .. ···· .. ··;· ·PMADRH··· .. ····· .. · .. · .. ····· ...... ······················· .. ·· .. ·· 
25 1FDF 00 DB 0 ; PMADRL ............ 26" iFEO· .. · .. 00 .. ····· .. · .. ··········································· ·tis········ ·0························· ........... ;'. PMNUM············· .. ···· .. ···· .. ·· .. ·· .. ······ .. ··············· .. · 
27 1FEl 00 DB 0 ; PMVALUE · .. ······· .. ·28····· .. · .. ····· .. ·· .. ·· .. · .. ····· .... ······· .. ·· .. · ............................................................................................................................................. . 
29 1FE2 00 DB 0 ; KBIDNUM ............ 30' ·iFE3· .. · .. or··· .. ······························ .. ··· .. ····· .. ······ ·tis·········r··································;· Hsi.:iNE:··· .. ·· .. ·,····· .. ·· .. · .. · .. · .............................. . 
31 1FE4 00 DB 0 ; GSET .. · ...... ···32········· .. ········· .. ············· .. ·········· ................................................................................................................................................ . 
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............ 34"11='E::~;"'" ·6b .. ················· .. ······ ............................. 'o~' ....... ·01500000013····· .. ···· ........... ';" i:iTi'R·isUTES .. ···· j:.' i F!i' ·#2 .. ··· .. ·· ............................ . 
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.......... "f3'6' ·if"'iO::l···· . tiC' ....................................................... ·DB········ 'ocicio'i iOOB .. ··· .. ·· .. ···········;· 'si Fs' ·#4·········· .. ·· .. ···· .... ··· .. ······························· 

37 IFE9 30 DB 00110000B ; Bits #5 ······· .. ···38········ .... ······· .. ·············· .. ········ .................................................................................................................................................. . 

39 1FEA 00 DB 0 ; XXPOS ............ 40' ·iFEB .. ··· ·cict'·· .. ·············· .. ··············· .... · .. ······ .. ····· ·DB········ ·0···· .. ······· .. · .... · .. · .. ········ ';" XYPos······· .... · .. ·· .. ···· ...... · ., .............................. . 
41 ............. 42' ·il='E::t:···· ··'2ti· .. ····· ................................................. ·os········ ·32· .. ····· .. ······················ ';" BLNKRAi'e:··· .. ··· .. · .. · .. · .. · .................................... . 
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............ ~4' ·iF'EE.'····· ·00····· .. ················································ ·oS········ ·0· .. ············· .... ······· .. · .. ···,· AUTOCNT···· .. ·············· .... · .... ······························ 
45 

............. ~6.' ·11"101=' .. · .. ·60·· .. ·· .. ······················ .. ···· .. ··· .. ·········· .. ·0'S········ ·0· .. ··············· .. ············ .. ';" TcNt'······· .. ········ .. · .. ····· .. ·· .............................. . 
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.............. ~e('1I='F'r"" .. 6tS········· .. ·· .. ····················· .. ··············· .. ·DB········ ·0···· .. ·········,·· .. ·············· ';" TM'iN··················· .. ··············· .......................... . 
49 11"1"2 00 DB 0 ; THOUR .. ···· .. ·····!50 .. · .. · .. · .. ·· .. ····················· .. ········· ................................................................................................................................................ .. 

51 1FF3 1"1" DB 255 ; DISPSEC ··· .. ··· .. ··52·············· .. ···· .... ············· .. ······· .................................................................................................................................................. .. 
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1 , , CHKS - check sum ·············2················ .. ·· .. ··············· .. ···· ...... ; ............................................................................................................................................. . 
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··············4·················································;······················ 'ch'oo'se'ri' '50" t'ha:t' 'tile' tot:iY' sum' o'f",a i'i' 'tf,'e' 'b~;te's' 'siVe's' a' vaY.;e·· .. ··························· 
5 ; of zere •• .............. /:; ............................................................................................................................................................................................... . 

7 1 FFF ORG 1 FFFH ............. l;j ............................................................................................................................................................................................... . 

9 lFFF D6 CHKS: DB OD6H ; Checksum byte ........ ·····ffy'· ................................ '" ........................................................................................................................................................... . 

11 END 
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CRESET= 0000 CRNBK 003:3 01 CRT OC64 03 CRTl (lC6A 03 CRUL 0032 01 
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• ..... F:'(:'J,.I;<. •••.• p.~:-:~l3. .... J.. t~ :-J ;::.~ .......................... : ............................................................................................................................................ .. 
PC OF 28-15# 33-14 36-27 37-23 37-47 94-31 137-31 154-19 

'" .. P.CR ....... ~:?:-:::;;~ ...... 4.7::-.1. '!I ...... f\ 7:-:::;J:;i ...... 4a.'7l.::;;# ............................................................................................................................................. .. 
PCRLF 20-2 47-14# 

· .... f.Of:: ....... ~ t :-::?f! .... .1.:;.::c2:-.H>.# ... l.::r~.-: 1.~ ................................................................................................................................... , ......................... . 
POCl 132-35# 132-56 

· .... p.P.C2. .... ~.~2.-::;l.~ .... J.3.Z:-.~7.# .. ......... , ......................... , ................................................................................................................................... . 
PDL 61-27 63-47 128-15# 129-19 

· .... P.OLO ..... 12e:-:Z~.# ... .1.:4e:-.::;;o .......................................................................................................................... , ...... ' ......................................... .. 
PDLl 128-23 128-27# 



L":'7nun, nJ.I..-n:UDc:.''1Lon OV;;::t.1 L-M:U:::':::' H;::.;::.c:.nDLc.M: \V.1/-.£.lO ..::: ..... -,..£:.0-0..:0 .l~i.jViVO rHUc:. ~-.1"" 

..... (::R9!i!? .F;<F;r:F;~!;~!=:E;: .. TA\3J..E .. !}:;~Ef .. YQl:-:O::i . .> .. , ...........................•...•.......................•.....................................•..•..•...•......................................•.... 

.... ·PDL2···· 1"28":27'" . ·i2S:..·32·#··········· ......................................................................................... '" ................................................................ . 

· ., .. P'Qhf:\ .... J ~~:-.?~ .... ~.?!'l:-A HL ....... '.' ..... '" ......................... , ............. , ................................................... , ......................................................... . 
PFIELD 11-21# 23-14 55-22* 55-29* 55-34* 92-36* 112-14 112-15* 112-17* 113-44* 113-46* 168-39* 172-25 173-1 

226-25 226-26* 226-29* 230-21 230-22* 230-41* · .... p'i i' ....... 25':"22' ..... 25''':26tl' .......................................... , " ........................... , ...................................................... , ............ , ................ ' ....... ,' .. 

.. .. . p. r~ ....... ~~:-:?7. ...... 2.:,?:-.~9.~ ............................................................................................... , ......................................................... , ............. . 
PI3 25-33 25-36# 26-35 29-32 

.... ,f.~(:: ..... ,. J!'!:-~L .... E,!9::~.:,?~ .... ~:;:Ck:"X? ........................ ' ................................................................................ , .................................................. . 
PIC1 130-27# 130-43 
PIL 61-26 63-44 126-18# 127-19 .... ·piLo···· 'i2'6':"'27#" ·i26.:.34· .... · .. ········································ .. ············ .. ······,··························,················,········· ............................................. . 
PILl 126-25 126-30# .... ·piL2···· 'i2·6.:..·:jO···· ·i'2b:..:36#······ .. · .. ····· .. · .. ····· .. ··················································,················,·············,············· .......................................... , .. . 
PILA 126-22 126-23# ..... pilRET" i26:.:28···· i'~6':'46#" Tis:.:25···· i2S..:::i6·····································································,·······························,···,············ ..................... , .. . 
PILRT1 126-23 126-32 126-41# 128-21 128-28 , ... ·F'iR····· .. ·25.:..24······ 2!:F3'7# .. ·············· .. ········ .. ················,························· .. ······,································· .. ········· .. · ......................................... . 
PKO 30-18 30-20# ..... PK·!······· 3o:.:is····· ·30.:.23# .. ···· .. ········ .. ···········,'······························· .. ···························································· ....... , .................................... . 
PK1A 30-27 30-32# · .... P'K2' , ...... 30':"36# .... 30':"42' ........................................................................................................................................................................ . 

PK3 30-36 30-45# .... ·PK4······· ·30.:..47#···· 30.:. if8· .... ······ .. ······ .. ········,··········· .. ···················· .. ············,··················· .. ·············,· .. ············ ......................................... . 
PK5 30-47 30-51# .... PKD'L, 'i' ... 3'0':"'37' ..... '30':"38' ..... 30:':39 ..... '3b'':'4'0 ...... 30':"'4 i' ..... 30:':54#' ................................. ' ........ , ...................................................................... . 
PKL 30-34# 30-51 .... ·PKR··'··· .. 30.:.43······ 30'..:49···· .. 3·0.:..53#·········································· .. ···· .. ··············· .. ··,······························ .. ···················· ...... , ......................... . 
PLF 22-34 47-15 47-34 47-36 49-16# 65-40 128-35 .... ·PLf:''l···· .. 49.:.1'7······ 49.:.1'9#·· .. · .. ··· .. ······ .. ······· .. ······· .... ···· .. ········· .. ·····,························ .. ······· .. ··············· .... ············· .. ·· .................... , ............ . 
PLF2 49-20 49-22# .... ·F'LF3····· ·49.:..2i'····· 49.:.24#·········· .. ··············· .. ······· .. ····················,····································· .. ··············· .. ······· .. ·· ......................................... . 
PLFCR 19-56 47-34# , ... 'F>t:f'l:f:r ' .,. 4,;)':"'3elf" .. 49.:.42· .. · .. · .. ··· .... ········ .. ········· ................................................. ' .... " ............ '" ...................................... , ........................ . 

PLFRET 49-22 49-47# ' ..... ~M~O~A' ... '8:'::i5tr ... '8'8':":10*' ... ~3:':4:g ..... '8:g':'53* .... 8'$:':i 8'*' ... ~o:"':2'f ..... '85':':19* ............................................... , .................................................... . 
PMADRL 8-26# 83-19* 83-42 83-52* 85-17* 85-20 85-28* 

.... ·Pl"II3UF'··· .. '6':":12lr'" 83.:..·f9······ S:3:.::iti····· ·83..:4'9··· ... 10(:;.:..-17' ..... 80:.:18· .. ······· .. ······· .. ························ ., ... , ................................................................. . 
PMNUM 8-27# 83-21* 83-36 83-38* 83-50* 83-54* 84-1 84-3* 85-22 85-30* .... ·F>MvilLU···· 8':":18~"" ~~':'!23*"" S:F:3i'*···· ·83·.:.3·4····· '83':"35*' ... 83:..:45···· . '83":5'7*' ......................................... '" ... , .................................................... ' 

pal 28-15 28-18# , ... ·Ptl2·'····· ·:is..:.i's····· ·2s..:.!2i#' .. ···· .. ··· .. · .. ············ .. ·············· .. ·············································································· ............................... , ........... . 
P03 28-23 28-28# 

..... FioRiI=' ..... 9.:..7#······ n:..:::.2'S .. ·· ·fb·O:...·6* .. ·· '1'17:":2'1'" "f9~':'4$'" .. 23i:...·i4·*··································· .. ·······,················ .. ································ .. ·····,········· .. · 
PRINT 158-16 230-15# 

.... ·PRr..F····· ·4<S..:.r6tf···· br":!l~'''''' b·:;.:..-84· .. · ·126:..:38··· .. ······································ .. ··········,················ .. ················································ .................... . 
PRNT1 230-28# 230-36 · ... ·PRII.1I2· .. :1:3tl":'1f~r ... :230":'4'SW .................................................................................................................. , . , .................................................. .. 

PRNT3 230-51 230-54# 
, .... p~Nrl=' ..... ';1":'S3tf .. '172f":30' ... ·174:...·8~ ..... 1 '14:":::c>;1' ... :i::ctFt'5* .. ·230:...·4(:i*· ...................................................................................................... , .......... .. 

PROTEC 9-21# .... ·PRtF2···· ·io..:.:g1~·· ·160:..:0· .. ··· 23·i.:.·15*··· .... ·· .. ····· .. ········ .. ·········· .. ·········· .. ··············· .. ··············· .. ··············· .. ······,···· .. ············ .......................... . 
PRTYEN 10-3# 177-17 188-38 188-39* 188-47* 190-13 

.... 'F>NtVe:V" ·io.:.!:)#·····i 'li.:.2i .. ·· 'i8'8':"'41*" ·i88:..:4'4···· 'isi,F45*" ·Bio:.:ii························· .. · .. ············· .. ·················,··· .. ··································,···· .. ······· 
PRTYST 10-4# 177-19 188-40* 188-43 188-49* 190-15 ..... psi) .. " ... i:;6.:..·ii:i .. · .. 73:.:.i"j· .... ·7'4:..·ii .. ··· 83:':i 'ii.· .. ············ .. ··················· .. ··············· .. ·············,··· .. ···················· .. ·········· .. ···· .. ········ .. ···· .. ··· ...... .. 
PSD1 83-37 83-39~ .... ·PSD2· .. ·· ·83.:.49·· .. ·· 83..:.52#······· .... · .... ··· .. ········ .. · ................................................................... , ......................................................... , ....... , .. .. 



· .... i29ROM';' . M i CROBENCH' . 805'1 . cRoss' AssEMBLER' '(v i.' ) ::2 i.·8 ... 24':"FEs':"s3' . i :5 i 3()1'06 . PAGE' 's:': i 5' ..................................................................................... . 

· .... ~~q~~ . R~F.~R~Nt;:!" .. :r.~~~.~ .. ~ ~.~!".F: .. "!'? ~ :-~!? . ! ..................................................................................................... , ....... , ................................... ' ... . 

..... ·PSD3····· '83''':5'1'' ... ·83:.:55#··· .. ········ .. ·· .. ···· ................................................................................................................................................ . 
PS04 84-2 84-4# · .... PSi::iB' ..... 83:": i :.; ..... '83'::25'#' ......... , ............................................................................................................................................................. ',' 
PSOBI 83-25 83-26# · .... Psi::iB2 .... 83:":27 ..... '83':'28# ....................................................................................................................................................................... . 
PSOE 83-26 83-28 83-42# · .... 'PSDF' ...... '9:':38#' ... '~;8:':i .jl* .... 73:": i 4*' ... '74':"14* .... 93:': ii ..... '83''': 1'8*' .................................................................................................................. . 

· .... Pl?RI3!;T ... !,!~:-::;;f:, •.... ::l4:-.4-~ ......................................................................................................................................................................... ,. 
PSOF 37-20 136-14# 136-23 137-25 138-16 138-42 139-18 
PTR1 7-7# 44-17 44-18 45-18 45-19 46-24 46-27 46-34 46-35 46-39 49-28 49-31 49-39 49-40 

................. 49:.:44···· .. 50.:..·i3······ s(;..:ri····· ·50.:.·i8······ 5i:.:22····· ·51'..:23····· ·5·i.:.33······ 52:.:24·· .. · ·52..:30····· ·52.:.'50····· i30:..::24···· 1'30..:36 .. ·· ·i3'6.:.'3~ ... ·· .. 132:..:24····· .. ·· 
132-48 132-54 159-16 159-22 159-34 159-46 159-48 160-27 160-29 161-23 161-26 161-27 186-35 186-37 ................ i87:..:8······ 2i·i.:..·16···· '2i i:..:20···· 2i'i':'i7'" ":2i'7:':i 9···· 2ii..:25···· 2i 7.:.26···· ·:2·i7:.:30···· 2ii..:3·i···· 239.:.·i4···· ·239:..:i:.;···· 239..:1'8······ .. ·· .. · .. ·· .. ···· .. ·· .... ·· .. · 

PTR1A 7-8# · .... PTR:2' ...... '7':"'9#' ..... '46:':25 ..... ·46·...:2'6· ..... 46':'33' ..... 4~.:":36 ..... '49":29' ..... .119':'3(1' .... 49:":38 ..... '49":4' i ..... i 3'0':"25' .... i 30:":33' ... i':3i:i':'40" .. '132':"29' .... i '32:":5'i ........ . 
.. . . . . . . . . . . . . . . q:?:-::;;~ .... ".Ii!:;;:-:~ ~ .... ~.i$;5::;;::.!:? ..... ~ ?~:-.~9 ..... ~ :=:~:-:??: ..... 1.f.?~-:-~~ ..... ~ ?:'::!:-.~~ .... ) :=:?:-:~~ ..... 1.i?~-:-~i? .......................................................................... . 

PTR2A 7-10# 186-49 187-1 
· .... .1:'\..1.\ .......• :;;!:?:::?l, ...... 4?:-:~7.'It ...................................................................................................................................................................... .. 

PU2 22-32 22-35 22-42# ' 
· .... .!:'!-!Tr:;I;lR .. J l'(-:-~.4 ...... ~:?--: ~ .l!tt ...................................................................................................................................................................... .. 

R2_BAC 13-30# 16-19 157-24 
..... R~.~J;).G/"' ... . ~4:-:~:4;tt ..... ~.9:-:47. .... .1.:;;\3;-:-;2J ........................................................................................................................................................... . 

R2_0IS 14-41# 99-44 158-27 
..... R?",~R':;: ... .1.:;:::-:4:::'It ..... 5.?:-)~ ..... .1.!:i?::~.:;;! ............................................................................... ............................................................................. .. 

R2_FIL 12-35# 112-39 114-20 115-21 116-53 156-34 
..... R:?",~GI.,J ... J..:;C:-.~~."t ... .1.o.~ :-};3 ..... .1!=1?--:9 .............. .... , ....................................... '" .............................................................................................. " .. 

R2_IKB 13-19# 39-21 157-12 
..... R?~PI! ..... 1.?:-:~.1.'It .... J.l?:-.El ...... ~.!:i9::~Q ........................................................................................................................................................... . 

R2~IN2 12-17# 96-19 156-16 
.... R~~JR"' .. . l~:-:4f-!*, ..... t:;;:-.:;C~ ..... ~.!:i9.--:~.Q ........................................................................................................................................................... . 

R2_KYl 13-36# 31-15 157-30 . 
..... R:;:~K.:X~ ... .l.3:-:42*' ..... ~Q:-.~? .... ~R7:-::;:C~ ................................................................ , .................................................................... : ....................... . 

R2_PRN 14-29# 38-17 61-46 95-17 158-15 
· .... R2_SER .. .l.:;::-:4~*, ..... 1.!:i:-.4;3 ..... ~.!:i9::-~.~ ...................................................... , .................................................................................................... . 

R2_SET 13-24# 39-33 157-18 
,' ..... 8~~S.TA ... 1 2-::;!'::;Ctt ..... ~.:;;:-:4~ .... ".~P.-:-~:? ........................................ , ................................................................................................................. . 

R2_STO 12-29# 15-50 156-28 
· .... R~~ T;;:~ •.. .l. 4:-::?~~ ..... 6.1 :-.4;3 ..... ~.!:i?:-:? ............................................................................................................................................................. .-

R2,-TC 14-4# 61-45 68-17 157-48 
..... .I:l;;:~:r:I,. ..... ~!I:-:-.1.Qjt ..... p.l:-.4~ ..... ~.!:i?::!?4 ....... , .. ; ................................................................................................................................................. .. 

R2_TP 14-16# 60-17 158-3 
..... H~.~l<.I'JT .... ~:;l:-:4j! ...... ~~-:-~? .... ~.!:i9::!?:;; ........................................................................................................................... , ................................ . 

R2_XON 13-9# 26-21 156-57 
· .... RIf\l'JO . .... ?~?--: HOitt ... 2:.3.e:-.49 ........................................................ ' .................. , ......... , .................................................................................... . 

RAMI 238-21# 238'-35 238-36 
· ... , R,;tl"!:? .... ?:::!?:-::;:!'! .... ;2.~.E!:-:'!?~ .................. c .......................................... " ................................... " ................................................................... . 

RAMCHK 161-35 207-19 238-15# 
· ..... 8AtlGON . )..~~.:- .1.Z . .... 2l!?--:9.~ ................................................ , ........................................................ , ... , ........................................................... . 

RAMERR 238-30 238-33 238-44# . 
..... R,;t,r:II::· ...... ~:?:-:~~ ...... ?k:-A?j! ............•......... , ...................................................... ' .......................................................................................... . 

REPF 10-19# 167-50 199-36* 201-2 
· ..... ~9.I,. ........ :;;9.-: J..'?tt .... :::l{>:-:?:7! ........• : .......................... , .............. ,,, ...................................................................................................................... . 

RGR 56-20 56-21 56-24# 
..... !'U NO ...... ?Q:-.!:i ....... :?P.-: L~tt ... 20.7. :-2? .... :;:2$:-::?~ .... ~:;:R-:-~.~ ..... 2!1.Q:-.:;;!7 .................................. , ................................................................................ . 

RLl 46-17 46-45# 
' ..... RI,..~~ ...... !l:4>:-:4:5. ..... .'~.q:-f! 7j! ................................................................................................. " .. " , ............................................................... . 

RLL 46-33# 46-37 



· .... CRO.!:!S .. ~f;ff;~f;~r:;i;: .. TAJ;lt..i;: .. ! (:;81':1: .. Y9.l-:-.Q~ .. > ............................. , ., ..................................................................................................................... . 

· ... Rij:i' ...... 46:':42#' ... '46':48' ........................................................... , ............................................................................................................ . 

.... R!'1.G~ .... . ~.~?-:~.s!'!I ... ~~7::-;;:;~ ..... :?~?:-::?~ ............................................................................................................................................................. . 
RMC2 237-27 237-29# 

..... ~."'? ...... . 91?:-.1.~ ...... ~Q:-:~~ ......................................................................................................................................................................... . 
RMS1 80-20 80-21# 

•... ~1:'f.~f.'l~T. .. ~9:-:!~ ...... ~~-:-gL .... . ~q:-.:??~ .... ~H:-:~~ ...... ~.1.-:-.1.~ ................................................................................................................................ .. 
RMST 80-24 81-16 81-30# 82-2 

..... f.'l.I"!?~~ ..... ?~:-~? .... ~~:-:~~ ...... ~?,-:-:;2.~ ........................................................................................................................................................ , ... . 
ROMCHK 161-34 207-18 237-14# 

· .... ~!: ~ ........ ?~-:-~?~ ..... ?~:-.~? ......................................................................................................................................................................... . 
RTS 11-42# 178-18* 178-45* 
RUBOUT 2-13# 17-51 214-36 220-46 .... ·RVVA· .. ···· 9.:1'5#···· i'i.:.·4z*···· '17:':45*'" 'i43::23*" 'i4~H3'*'" f4s:':3'1 *'" 222.:8··· ..................................................................................................... . 

.... . ~~¥~ .... i;&:i~~··· -7;.~:~g# ................................................................................................................................ ........................................ . 
SB2 150-21 150-26# .... ·8B3·· .... ·i$0.:24···· ·i50:.:Z8#·········· .. ········································· .. · .. ················· .. ········ .. ········· .. ··········· .. ·· .. ···· .. ·· .. ··· ....................................... . 

· ... . ~~S .. ..... ??-:-~.~ ..... ~ 9.1. :-.1.?!! ..................................................................................................................................................................... ! ..• 
SBLR 68-29 150-16# 
SBR 95-40 134-22 134-42# 188-32 .... ·SeRe .. ·· i'3'4':~i8"" ·i3·4.:.·49'#·· .. ················ .. · .. ·· .. ····························· .. ·· .... ··················································· .. ····· ............................................ . 
SBRET 134-18 134-20 134-44 134-49 134-51# · .... S'BR'f' ... 'i50':'2Z' .... i 50:':33#' .................................................................................. ' ..................................................................................... . 

.... . ~g~ ...... i-~::;~ .... ·ii·::·~s:········,,·· .' .......................................................................................................................................................... .. 
SCH 19-34 61-22 63-14 99-42 113-27 117-13# 125-37 ... "SCLRC" 2io.:·is···· ·zi.'3:':i 9#'" 234·..:21· .. · 240.:30··· .. ············· .... ··············· .. ··················· .. ·························· .. ············· .. · .... ·· .... ················· ............ . 

.... . ~g~R':-~. ~'~f:&%'''''~ ~~=~; ..... f~t:::g#··· f-~t::;l" .. ?~~:-~~ ..... ?~?::F~ .................................................................................................................. . 

.... . ~~~t'!; ...... ~-:-~.~ ..... ~?4::-.~? .................................................................................................................................................................... , ... . 
SCRN2A 5-5# 164-29 
SCRN2B 5-6# 164-31 · ... 'st'RN3' .. ; .. 0''': (# ... "1 b<j:':':34' ........................................ '.' ............................................................................................... '" ............................. . 

SCRN4A 5-8# 164-37 .... 'SC~IiI<j:£f'" '$:':9~"" r6lf..::3'9······················ .. ···· .... ······ .. ·· .. ···················· .. ··········· .............................................................................................. . 

SCRNSA 10-30# 175-51 197-20* 198-21 
.... ·stiC··· .. i69:.:Z5···· 'lb~':'~6"" ·169:.:29#············ .. · .. ··························· .. ··························· .. ·············.············· .. ····· .. ······ ...... ·· .............................. . 

SERIAL 156-47 174-13# · ... 'SER nil' .. i'i 4''': fa .... '174':'22# ........................................................................................................................................................................ . 

.. SEROUT 174-19 .~?4;:-45~ .................................................................................................................................................................... . 
.. 'SEtt'F''' 'i'S7''': 7" .... '162-:39' .. 165:"14i 202-52 203-2 

SETCRT 163-23' 164-13# 165-14 
.... 'sntitl;;" ·66..:r6······ 6'9':"i7'#'" . 73:':i5 ..... ·74'.:.rS····· . 77:"'i4' ..... 80:.:r4····· '95':'1':3"" 'iz4':"i3' .... f34:..:i3·· .. ·i38.:37···· ·i40:.:i3'· .. · f43· .. T4"· "i47:':Z6'" T4i..:3·S·········· 

SETLCK 11-40# 182-13 
..... !:t;lOtillof;i" ·i7·..:Z3····· ·5iFi9······ o~F3~"'" ·6o.:.r4·· .... 66.:.'20 .. ···· 69:":;'37":1"" ·73'.:r9····· ·7'4.:.·gi····· 77:": it; ..... ·80..:.1·6······ 95.:.·is···· i24·..:38· .. · '134:':1::';-'" ·i38.:39· .. ····· .. 

140-15 143-16 147-29 147-37 
., ... 'slOt'r'Ai:i' "'::or":}ot'" .. sJt.:.·is···· 'i~$:':4';i"""""""""""""""""""""""""'":''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ........................ . 

SETUP 157-19 182-13# ..... ·SETUPti· ra:t..:r3 .... 'ie2':"ib~'''''''''''''''''''''''''''''''''''''''' ........................................................................ , .......................................................... . 

SETUPl 182-18# 182-30 182-42 182-45 182-48 
.... 'SETUP:;;:' r8~':!5i'" .. Hii:..·S4····· ii3s:.:iJt ... ·········· .. ·· .. ················ .. ··············· .. ············ .. ·············· .. ·· .. · .. ·········· ...... ·· ...... · .... · .... ········ .. · ...... · ............. . 

SETUP3 182-57 183-3 188-14# 188-33 188-42 188-46 188-48 188-50 188-56 189-5 
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