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0007 000001118

OO, .. BE ... ERL . 00Q0LOQ0R ...,
000% HT ol O0001001ER
............................. QUOA . LB ERU 000010108
[alslale] CR B QOO01101E 7 Carriage return
............................. 0011 o XON VBB 0001000 R DL XN e
0013 XCOFF Ef 3 3 (XOFF)
............................. QOLE o JBANC o ERU000LI000R o CanCe )
001R ESC EQ O0011011R 3 Escape U
] ©OO7F . RUBDLIT EGL O1111111R i Rubout / dele cte

001z . MAXLINE $ Max number of lines is 0..24
QO1e L. NUMLINES $.Number of lines is 1..25

Q04F : MAXCHAR
NLIMCHARS

Max number of chars/line Q..79

3
5. Number of characters is 1,.%

............................. QQQQ.“AH.“.”.“.“.”.“.”_“.“.H.”.“..”.”.”.E&u.“.“.QQQQQQQQB..“.”.“?“5ﬁlﬂct.Reﬁiﬁtﬁr”bank.Q‘“.“,”.“4”..”.”.”.n.”.“.“.u.u.“v
0003 Emu 00001000k J T Bank 1
0023 EQU 0010001 1E 3 Init value for —TMOD-

O05A G 010110108 Init value for —~SC0ON-
Q000001 1R value for interrurt priocrities
B 100101018 value for interrupts

EQ 10000010R 5 Inmit value for interrurts durinag DMNA
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2 H
3 ’ H 11 data is in the format

4 c = cantrol status and
............. R ... the rest of the ward defines the function. Exceptions te this . . ... ..
. A7 e H are the access tunction, power up function and I0 number.
7 ; S
R EITE SR E LT T TR TP PP PR TP TR PP R PP R RIEERTITIPPIPMPR A aranaiaE T REs Ye e EranImitRes
R S s ieeenns e
T 0040 EE_EWFT Efil 01000600E 3 Kevhoard shift maslk
............. Ly Q0EO . EBSONTR O ESU 001000008 o5 Kevbeard control mask
e eROEeRGE T e e el
..................................................................................................... 10000001R 3 Dwwn acrow kew
ia 0O&EZ EE_LEFT Eii 10000010E 3 left arrow kewv
AT ROEE EB_RIGHT Bl 10000011E 3 Risht arcow kev
ig 00E4 KE_HOME EGL 100001008 3 Home kew
19 o ooEs KE_ERASE Ei 10000101E 5. Erase kev

10000110R Helr kew
10000111R K Scroll kevw
10001000k

10001001R

Q020
Q0w

10010110R Numeric
10010111R Numeric
1001 1000R

center ker. o P
dash lev ’
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..... ®H% -2 LML TER TERMINAL  F I RMNARE . VER S LN . Ly 0 30 ittt ittt et ettt e et e e e e e e e e et e e e e e e e e e e e e e e e,

.............. L e Access cnde and . RKens bhat L R o o
z 3 '

............. e The access ccode, from the kevheard ds verw . much like . an. escare. .
4 character. It indicates that the secand character from the

.............. = cevboard. will  be. the. data with. the followina definitions. ... ... ... ... .. ..........

&
.............. T WROFE L BBAACG L ERY 1001 UIE 5 Access code .
ASEERE
e ? Q020 W JEBBSEL L ERU 100000008 5 Funetdon Rew #Lo
......... B TR 3 IEEI
11 0022

EGH 10000011R Function

[ala}=ic] .
EQU 10000100R $ Function

Bl 100001018 5 Functiaon

15 00ss L UBBSFZ Equl 100001108 . oFunctian ey BT s
""""""" 16T 0aET EGHy 10000111R t Function
10001000R $ Function

28 H modes and to perform different functions.
3

QO 10000000R Send kevboard ID number

e B Q031 L KBCSBELL O EQU 100000018 5 Rine bell
ooEz 10000010F ;
10000011E 5

100001 00R H
........................................................ 100001018 3 Exit caes laocked .
............................................ {60661 108 ;

........ 100001118 5 Disable aute repe

10001000R $ Disable kevboard
.................................................................................................... 10001001E 5 Enable kevhoard

10001010R 5 Turn on offline LED

10001011R $ . Turn off offline LED
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rows, 20 chars/row
°5 rowq/ccreen

attributes, cursar, 30 HRTC
attributes, cursor, 32 HRTC

Start diselawv, O delav, 1/burst

Stor displavw
Lead cursor Position

....... 1 33
......... 5 :
............... 2 ...........0000 CRESET Equ Q0000000
4 O04F SCRNT Edid 01001111E
s oo9g ) SCRNZA EQU 1001 1000R
........... 7 Sami RN Eoii 1T6iito0n
7 0099 SCRN EQL 10011001R
=] O04E SCRNGA Enl 010011108
@ O04F SCRN4E EQU 01001111R
EQU 00100000R
EQill 010000008
ERL 10000000R
Eid 10100000R
EGiL 111000008

Enable end of frame interrupt
Freset counters
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L ERE - oMU TER, TERMINAL I RMWARE R R LN g O 00 ittt ettt ettt e
.............. L nn o Emrernal memorny Aaddress MAR
2
.............. B L UEO00 L UBDATREG o ERY Bl 0243 BE7T data resdister
4 et 2x#1024 + 1 y 8275 command resister
.............. B ERON o DETAREG. L JEBY L EBE1024 + 13 B275 status resister
&
............... 7 CH o ERM 1ER1024 s Memomw datch
]
............... L A000 L ATRIBMEM L ERU 1eR10Z4 3 ARtribute memary
10 :
............. 0 3000 o CHARMEM o ERU 0 ZOR10Z4 3 Characten memOry
12 Ecid 20#1024 + 1920 35 Line 25 memorwy
........................................................................................ T RO EOG I et BUEReR S e
......................................................................................... BB P i Ineut quewe do water mack L
EG 21 3 InPut aueue hi water mark
................................................................ ILEN o ERM 32 A Ineut quewe denstho
................... EQU . 20%1024 + 2032 3 Duteut buffer 8 Bvhes ...
B ORIFE + 7 3 Outeut squeue lenath
.............................................................. R R TORA A T ANST ParEn b n B er B bt e

External memory constants

e B QOEF . ..iivie e JATRANL EQU. 11101311k o1 Mask, TEHARMEM= to ~ATRIBMEM-
a2 00CF DIMAANL CERJ 110011118 ; ;. “DMAMEM- to —ATRIBMEM-

............. FELLL0010 o WBHRORL o EGU 000100008 1 Mask -ATRIBMEM- to -CHARMEM-
24 0020 DMATRL Efi)’ 001000008 3 Mask -—ATRIBMEM- 't ~DMAMEM- ‘
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O OO PEO U U Internal RAM memory setup
b 3

.............. PPN
4

.............. R Resister bank #0 used in backsround dobs
& H

.............. 7 REG L UETRL L ERM RO 3 Wark pointer #1 0 (ROY
E HOOG FTRIA GOH $UAddreéss ¥ CPTRI-

L REG PTR: L ERU R s Worl pointer %2 (RLY
16 0001 FTRZA O1H s Address of “PTR2-

i Index resister 1

Address of —WORK-

. . RS . Tempaorary holding resister (R3Y
................................................................................................... Gy g A R T TERAREEN T
b BB RE 3. Work resister 1. CRE) s
04&H 5 Address of —-WIRK1-
e JERR O R7 L Merke resdster 2 (R7)
0O7H 5 Address of —WORKZ-

Resister banlk #1 used in DMA routine

REG . EMETRO By ] RO ] 5. FPointer into line order (ROY .
el QZH 5 Address of —-DOMPTR-

........................................................... EQU R B Current DMA line number o (R1) .
Ei OFH 3 Address of —~DOMLN-
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..... ®HE LR COMPUTER TERMINAL . F I RMNARE. Ve R S N, L, 0 300 ittt ettt e ettt e et e et e e et e e e e et e e e e et e e e e e e e e e
.............. LB Beneral use variables from OAH Yo AFH

2 3
.............. B R00A L BMADRKE L ERY AL 3 Nemt address of IMA hiah bete .
4 O00B DMADRL. EG OBH § Mext address of DMA low bvte
e
& QOOC IZTORE E@u OCH 5 InPut store Pointer
.............. ZoLuoon o IRETRR BB oDH s Ineut fetch mednter
=] Q00E ICOUNT EQ OEH s Input number caunt
i
o OOOF OSTORE Efi OFH 3 Output store pointer
............. 11 . 0010 L BFETCH o EERM LOH o Qutent Fetch eodnter
1z
............. 18 00 xRS ERY A Actual Xeeesitdon
14 0012 YPOS Ed 12H $ Actual Y-position o
B
............. 3 STREPEPPRPPPIS PPN e i AR O ekt CharETEer e aTeY
............. 17 o ......0014 o BINeDL o EGW14H .3 Address of next character to rplot
i s, of next charactern to elot
............. 19 .00 L DSADRK o ERU  ASH 3 Diseatch address hisho .
20 0014 DEADRL EG) 14H s Dispatch address low a
= R
""" e 0017 TSCROLL En 17H 3 Tar line of scrolling resion T
............. 23 .00 o WBRIX B o xsH 8 Ter ling of the bottom fixed resion
2y
............. 25 .00 ... EMADRH _  EQU % 3 ANSI parameter address hieh
26 001A PMADRL EGid 1AH $ ANSI parameter address low
............. 27 QOB RMNUMO o ERM O ABH 5 ANSL number of pParameters
28 Q01C PMVALLE ER 1CH 5 ANSI current value of pParameter
............. R
20 001 KBIDNUM EQL 10H 3 Kevboard ID number
B QOIE .. HSLINE Eau 1EH 3 Hold screen mode line count
22 Q01F GSET EL 1FH $ Grarhic set Gl and GO select =~~~ Wi
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................................................................. 5o Flags that define buwte 20H
H
XLATCH EGU Z20H 3 External latch brte
................................................................ EAROMSAVE  BIT  QOH ... 5.9 = save EAROM 1 = noermal L
BLINEF BIT O1H $ O = blink chars on 1 = blanked
............................ e BORTE L BIT O 02H 3 0 E madn part L = auxiliany L
; EARGMRIALL EIT O3H 170 = recall 1 = normal ’
................................................. Y Flass that define byve 21H
3
............................................... ATTRIBUTES EQU | 2iH 3 Attribute bvte
.................................. RVVA .. BIT o Q8H ...} Reverse video attribute B
{ UNDLNA BIT O5H YURderiine attribuge T et
................................ BLINKA L BIT L 0AH 3 Blink attreibute
3 HALFIA BIT OBH . 3 Half intensity attribute o ’
................................................................. ALTCHARA BIT  oCH . 5 Alternate character set attribute
GRFH BIT ODH $ O = no grarhics 1 = araprhics
................................................................. PROTECT . BIT  OEH . .......3 0= noprotected 1 =protected ...
AL TGRFH BIT OFH $ O = no alt gararhics 1 = alt grarhic set
................................................................ fieiieiee o Flass that define bvte Z2H
................................................................. XOFFSENT  BIT  10H 3.0 = no terminal XOFF 1 = term XOFF .
LXOFFSENT BIT 11H 5 0 = noe user XOFF 1 = user XOFF
................................................................ GSEL . BIT 12H .30 =00 selected 1 =Gl selected
OKTRANS BIT 13H $ 0 = do not transmit 1 = ok to trans
................................................................ DX o BIT O XAH 3.0 = ne X-poes chanse 1= chamses L
32 0015 LZSEN BIT 15H $ 0 = line 25 disabled 1 = 25 enabled
............. SR 00k ... XOFFRCVED O BIT . i&H 3.0 = no XOFF received 1 = received
24
25
............. BT e
37 ; .................
.......... T T T T SRR T RS FRLP T TT LRI IS
B Q012 GNEF BIT .. ... TPH 5. Indicates if #GNP% has been done ance .l
40 Q01A ENBLCUR RIT 1AH $ O = cursor disabled 1 = enabled
AL QOLB . ERM ... BIT . ... 1BH 5.0.= erase all data | 1 = enly unprotected
4z Q01 SHIFTF BIT 1CH i shift data from kevboard
43 ooLn CONTLF BIT ., ADH Socentrel data from kevbeard
1EH $ 0 = no access from kb 1 = in Prosress
..................................................................................................... IFH . 3.0 5 kevboard enabled (1 = disabled
e g o ame Eha b Mo Fine BuEe AR
A T O
S0 Q0OZ0 CLRFLG BIT 20H $ Used in screen DMA must allavs be O!
e B L ICMODEF ... BIT . ZWH ... 5.0 = nat insect char 1 = IC mode en ...
52 0022 HESTOPF RIT 22H $ 0 = dont hold screen 1 = stop screen
............. FE QBT BRNTEC L BET L ZBH s et endntdna, L = erdnting
54 0024 VEPF EIT 24H $ 0 = suppPress viden 1 = normal
............. B OQET L BATM L UBLT L ZEH . 0.s trans al) data 1 = enly unpratected L



..... LS A B N | B I X R R O S LA e D B 0 R .
T I PRSPPI Flass that define bvbe 20b
2 . $
.............. B 002 W PRTYENA L UBITLLLEZBH Qs oneeparnitv L m ek opandtv o
: 4 0029 PRTYSTE BIT 29H ;5 O = normal Parity 1 = stick
< ; = 1= even parity .. ...

1 wrar around

1= auto, L O
1 auto LF

1= on_ line

1 = full durlex

kevrad ordinary -
bBlock cursaor

1 =
Q.= ne auts repeat 1 = auto rerpeat .
caps unlocked 1 = locked
L= held screen. . .. ... ... .
1 = status on

50 Hz 1 = &0 Hz
........................................................................................................................ net menitor mede 1 = maniter

no SCcreen saver 1 = saver on

main rort 1. .= auxilarxy

iz 0oz& MODE EQu 28H 3 Mode terminal is in
39

""" 40 0040 ANST BIT 40H 5 0 = ather modes

............. AL 094 s UBIT AWM 5.0 = other modes
42 Q042 AlMz RIT 42H $ 0 = other modes 1 = ADM 2 mode

............. A3 0043 BAz L UBET L ABH 50 = ather medes 1 = Haz 1500 L.
44

............. B e
L YO H Variable tab table

.......... 2 A J OO
e 4g Q029 TAEBTAER EQL 29H 3 Variable tab table 10 bvtes to 3Z2H



T SRR P eiiiiiii.........Beneral use variables from 33H to 4&H .
5 Froreeee e SERERRL RRE NERARRISR TR AR A
B QOSB3 . BAUDRATE | EQU - 33d .3 Serial port baud rate
4 0034 NVRSLIM E 344 5 Non-velatile RAM checksum =~~~ 5~ i
=5 .
.......... T A T T R T AR BV Ed NLReE LR gR e
T AT 0036 . XYPOS Eci 36H 3 Saved Y-pasition
Greer e T W BEER SRR EE e R B Y S L D
............... B .....ees7 ... BLNKRATE  EQU o 37H 3 Blinkine rate of screen
10 0038 BLNKCNT CUERD 38H $RURAINS Count for biink rate T
11
e AUTGENT i gy L G R e CEGRE
132
e e PETTRRRTTEES S R TRE EIECK  EaURE
SUUUURUTOREE . SO 008 TSEC E@u  3BH 3oSeconds counter
1 GO EREN e ERERS PP RIREEE LR G C R
‘‘‘‘‘‘ 17 Q03D THOUR EQL 30H $ Hour counter
....... G TR B TR W TRRE L BREIRERT
AR QO3E DISFSEC . .. EQU 3EH 5. Last count of seconds displaved
Bgreeeere e ERTEERR L TR R 2 R SRR RN AR AT
............. 21 ....e03F ... FERIELD  ERU  C3FH ... Frotected fields bwte T
22 0040 ERRORS E@ AoH s Powerup diasnostic errar flags Wiy
23
SRR L L L T T LTI P TRPTPPEPOL e
............. B R Bereen ddne table .
57 B R
e BT Q087 LORDER . ... ... EQU A7H . 3. Line order list 23 bwtes to SFH
Say e TR R T L SRR AR AR AR R SR S
. 29
..... B L s
............. B e e e
32 O0SF ETACK EQg SFH o 5 Stack pointer address H2 bytes to ZFHTTTTTTTTTTTUTTTTTT
33
............. LT L L L LT L L L L T T PP PP P PP PP LR PPPRERP OIS
............. A ....BOS) processor bit port defines
34 H
............. B7 Q0RO KBOUT O BLT O RL.O . i Keybeard outeut Tine
28 0091 KBIN BIT Fl.1 5 Kevboard input Tine

ormal video

5 etup mode locked 1

............. 41 ......00%94 o JBIRO L UBIT P4 3 Data terminal ready
42 Q095 RTS BIT F1.5 5 Readvy to send '

............. A A BIT L Fl.b veever...... 3 Ewpansion socket
44 0097 ’ CLERUN BIT P17 § S ok Fun For ORT damtraYer T
45
PR . R R RRGEEERRIELLLEERU TY P EELLLLERPREELERD HIT By PR edCEIned e AT RerE RN eI i
47 00B4 OMATYPE BIT P3.4 5 O = clear memary 1 = OMA CRTC
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..... #3405 . Z=29 . LOMPUTER. TERMINAL  F I RMWARE . NER S LN . Lo . 5300, ittt ettt ettt ettt et et ettt et ettt e e e e e e et e e et e et e e e e e e e e,
.............. e R B VB R e
2. H
.............. i B ccei e These locations . Are . rrovided. to facilitate. future medifications . L.
4 H without a change to the masked processor, Each laocation is
.............. e e B e oecessed with 2 cCALL-  and . contrel  is. gadned back.witb o a SRET-.
&
e e e
a2 H Initialization of internal RAM and anv other devices that
.............. A maY e A e e
10 H
............. L1 000 U RESIN BRI OO
12
............. L SRR
14 H Same as RZ_IN but does not destrov current settinss
............ L B ......such ;s CAPS LOCK, ON/OFF LINE. TIME onosleck. ebc.
14 H
............. L7 003 U RESINE BRI L0 e
18
I - PR et
20 H Start DMA hook. This is Jumped to at the beginning of each
............ Bl MR reauest from the ORI
22 H
<< 199&..“.“.“.”.“.”.NAH.H.BEHSIQRTQHQ ....... S K OO
24
............ s R RUR
26 H Stor DMN hook. This is Jumped to at the besinnine of each
e P Famer O AN R
28 H
T+ 1007 . RZ.5TOPDMA .. ERL L0
20
e B e
32 H Fill screen hook. This is Jumped to start the fill screen
............ B A .....DMA feature. A check for protected fields ds made.
=4 3
............. 3T A00C L RECRIL L BRI OO
1)
............ T e
38 H IRG hoolt, This is Jumped to at the besinnins of each IRG. e
39 H
......... s ThoE e ] S {G6F s
............ AL
4z
............ A . Berial hool.  This is Jdumped to at the besinnine of each L
44 H serial interruet. T IIIIIIIIIIIIIIIIIIImIImII T
............ A e U
46 1012 RZ_SERIAL EQl totzH T e
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.............................................. .T.'??.'.'.‘.’!'.l.*.. heal. .T.ﬁ-.l.%  performs .?.h.e.'. tramnsmit character

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

Backaround loap hook. This is called once every time throush

the main backsround looe.

1024H

Kevboard input hook. This is called once before a character

is received from the kevboard.

E 1027H
............. B b Bewboard eutput heok. | This is called once at the besinnins

of each transfer to the kevbeard.
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Transmit character. This performs the function of

transmittine the character at the current rosition.

&
.............. e Transmit e, | This performs the function of transmittins L
= H the line at the current position.

.............. T
10 1033 R2_TL Ei) 1033H

............. L R
1z

............. L B Transmit page,  This performs the function of transmittine
14 H the Pase to the port that is not selected.

............ e
164 1026 R2.TF EGi 1036H

............ L
1=

............. i Transmit 25th Vine. | This performs the function of transmittine
20 H the 25th line to the port that is not selected.

............. B e e
27 1039 RZ..TZ5L EGu 1039H

............. B e
24

............. b FPrint Pase.  This performs the function of transmittine the .
2 H page to the orposite port in a faorm prorer for printine (uses
27 H CR, LF at the end of each line).

H
............................. YOZC o RERRNT B O
............. e T B BN Time s
H

Disrlay 25th status line. This disrlavs the svstem status

on the 25th line if the copPtion is enabled and the user does
not have the 25th line enabkled.
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¥ INTERRUFT VECTORS
e
................................................................. R LT Er ey LR I PTIT PRI PITIRS
3
............................. GGG T
................. 0000 B B BIE L ETART B BRant e Rresram
LT R RRRE b e T bR E Ea b Gy
H

............................. 20 AR R dNB BRI Bk le check
=0 SdMP IEXTIO 3 Start DMA transfer
............................. D B A BRI
RETI
................................................. P Timer O dntercurt vector
....................................................................................... R OB
AF 0z NE EA, 12 5 Double check
10 SMP ITMRO 5 stop OMA transfer

26 0010 an IZ: SETE TCON. S
001z

External interrupt reauest 1

0013 ORG 001EH
0013 20 AF 03 JINEB EA, I3 5 Double check

0014 02 100F LMP RZ_IRE $ Interrupt reauest
Q019 oz =R I3: SETB TCON, 2

H Serial port dinterrurt vector

Doubkle iz
Serial port

Start DIIMA .jump

Stop IIMA Jume




14

#¥MAIN%® is in charge of giving control to the proper routine

................................................ LCALL | RZ.BACK .. ... 8 Backsround hook
............................................ B HSSTORE, MNL 5 IF not hald screen THEN . ...l
ACALL FCIF H fetch char from inPut FIFOQ
.......................................................................... JO L UMNL IR eharacter THEN .
ACALL IFCP H Processes character
JNE ONLINE, MNZ 3 IF online AND
LEZ QA4S 30 3 AD L NE ORTRANS, MNZ ... i IF outeut port free THEN ., L.
""""""" JR FORTF, MN1A 3 IF auxiliarvy Port OR
................................................................. JNE L HNDSHEL, MNAB 3. IF hardware handshake THEN
""""""""""""" JB CTS, MNZ 3 IF not CTS THEN skip
................ JB L XOFERCVEDR. M2 08 IF not -XOFFs received THEN . L
ACALL FCOF H fetch char from cuteut FIFOQ
e EBL00BG A0 0D dE MNZ SO IF eharacker THEN ... ........................
T CJUNE A, #XOFF, MNLC 3 IF char = woff THEN
................ SETB L CUXQEFSENT. . ... 3. flas user meff o sent .
CJNE A, HXON, MNLID H IF char = xon THEN
.............................................................. CLR ., MXOFESENT. . ......0....glearn user maff sent L.
""""""""""""""" LCALL  R2_XMT 3 transmit character
JB KBOISF, MN3 $ IF kevhboard enabled THEN
........................................................................................ AGALL  FCKB 3L fetch char frem kexboard L
JC MNZ H IF kevboard data THEN
......................................................................................... ACALL  KBCR .0 Process kexboard data oL
........................................ JNE O L2ZTON, MAING 5 IF 25th status enmabled AND L
................................................ i CoZEN ™ MATN ip-EEhhafatus ehanlad SRR
LCALL R2_DCLEK H displav clock every second

........................................................................................ SIMP U MAIN LG FODEVET



............... L AR IPCP - ineut FIFO character processor
z H
B RS B, #IFCP* interprets characters which have been received (ar ... ...
4 H struck
I RPN L function).
& 5 then contral is siven directly to that routine bv means of
e SRR the -dispatch address—. If it is a control character then it ...
2 H is looked up in #CTLTAB#, If found the program Jumes to the
s LU RO U appropriate routine, otherwise the character is discarded. If . ... . ... .. ... ..
10 H it is a disrlavable character it is placed on the screen
T NP NPT after checking for sraphics mode, attributes, etc.
el 3
. S ST PP
’ H ENTRY (A) = character from input FIFQ
; .
TS TP TP BT L LT L R R TR TISRIPITRre
..................................................... T LTy r L LT TR TR TR PP PIT PP PP RLES

..................................................................................................... A: HCAN, IFFA 3 1F canceled AND .
43 03 HAZ, IFFA 5 IF not Haz mode THEN
QZ2F SETNORM H Restore dispatch address

1& IFFA: DSADRL ;. Jume to the

DEADRH 5 —dispatch address-—

................................................................................................ A, #CR, IFPL . ... 3 IF carriase return THEN L
TEG 73 OF JNE HEMODEF, IFF1 3 IF hold screen mode THEN
.............................. 12 . N L R L £ 0SSP
............................ i A g oV VImer e Chesk
12 0o CJINE A, BEIX, NRMO 5. with bottom fixed resion
.................. e P SR B B ! PAth hetlam.fix
..... 1E e BINZ HSLINES, NRML 5 decrement ling
"""""""" R SETE T HESTOPF 3 IF zera THEN
....................... OD o NRMLE MOV Ay HOR 3 ......restore carriase ceturn .
................................................................. ... Bheck for monitor mode and control characters
MONITOR, IFPLE 3 IF manitor THEN
RVVA H start with normal displaw

convert to ordinary char

.............. A7 QOAA B0 BB BN IFRA B skie abhead .
42

............. 4w Q0AC B4 20 00 IFRIB: L CJINE A, #7 T, IFRLIC 5 Nermal elace to dume Yo
S50 00AF 40 03z IFPLC: WO IFFZ i IF contrael character OR

. CIE Trukent THEN.

.............. B E L Bharacter ds A control ChanR O e
=4 3

.............. SSO00B4 75 . FQ. 08 TFRRE MOV B BCTABRLL R Gek table ERFa.
S& QOB7 F0 o119 Moy DPTR, #CTARL
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..... #3829 COMPUTER. TERMINAL. L RN AR VR G LN L R 0t ittt ettt et ettt et et ie et e ettt e e e e e e e e e e e e et e e e e e e e et e
............... 100BD 20 AL O B I0S, IFRZA R IE et ZDE mode THEN
2 0000 75 FoO 0OE MoV B, #CTABZL H aet other table info
.............. BLO0CE PO 0107 OV R TR B AR el
4 Q04 20 4z Qb JB ADMZ., IFPZA 5 IF not ADM 3 mode THEN
.............. S00CT 75, FQ 06 MOV B, BOTABREL L set other tabde dnfo
& 00CC 20 0123 MoV ODFTR. #CTABRZ
.............. ZO0UE . B BAL L IFRRA L RBALL  STAR o Bearnch o thetakde
=
.............. B e e Bantral characten found in tables go to asseciated. address.
10 H Subroutine return will cause return to main idle loor
............. O Y
12 00Dl 40 33 JC IFFRET 3 IF found THEN
............. R e (u) o S = S = 5 5 N - I
14 Qon4g 73 JMF @A+IFPTR H Jump to address in (DPTR)
............. L e e
1& H Character is a displavable character
............. O
18 oons 20 4z Q& IFP3: JNE HAZ, IFF3A $ IF Hazeltine mode AND
............. OODE. . BA 7B 03 URINE R BT DFEF3A L IF chan = S THEN .
20 Q0nR oz QL7R LJMP ESCCODE H do escare stuff
............. 2L.00DE .30, QB A3 IFRBAT L JINB L GRPH, U IFRS LBV IF i graehics made THEN oo
22 00E1 E4 SE Q& CUNE A, #SEH., IFF4
............. 2 00E4.... 20 L 0F 0D B ALTEREH,, IERS s IE Rl ternate THEN doot omar
24 0O0E7 74 7F Mo A, #7FH H IF SEH THEN marp to 7FH
............. e L ¥ Ot - = § - S =
26 O0EA 40 o IFF4: JC IFPS 3 IF in grarhics ranse THEN
............. 27.00BEC US4 AR e BNL A, #0001 s mask te srarhic characteo
28 O0EE 20 OF O JINE ALTGRFH, IFFS H IF alt ararhic set THEN
............. 2P 00F L D i EEBTB R B set cacey and
20 00F2 S0 0z SMP IFFSA H rlace into alt mode
............ et
32
............. B B Bheck for dnsert characten mode
24 H
............. FDO00F4 Az 0C o IERSE o omay G ALTCHARA L bet alt chan mede
34 QOF 4 P2 E7 IFPSA: Moy ACC.7, 3 Place into data bvte
....... /T
28 O0FZ 20 21 0% JINE ICMODEF. IFP& 3 IF insert character mode THEN
............. FPO0FB. . CO. L LEQ e BUSH O ACE L hsave character
40 OOFD =1 A ACALL EPF H skir protected fields
............. 41 QOFF 12 ODCY o BARL RIC R knsert blank characker . L
42 0102 0o EO FOF ACC H restore character
B 2 e e
=7 IFP&: ACALL PUTCHR 5 Put character onto screen

...............................................................................................................................................................................................................
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##% 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 ###

& H #CTABZ2# contains all control codes for the ADM 2 emulation

R AP TUPUUPRRRN: DT ke U U UP U ORI PUPPUN

P e g T

.............. e L, ¥CTABEE contains all control codes for the Hazeltine 1500
10 H emulation mode. e
11 H

............. L e e e e
13 H address of the routine which performs the requested function.

............. Qi erer e e T SR L R L A R TR A A

............. e TR U TP
iz oty ETAES £ T
17

............ OO T e g

. 1% 0103 QoCiah . . OW CLP 5 Cursor up . .

....... BT I R TR e
......... 2L O10A O e BB OEH L Eeem feed
TR O10R OCL4 D CRT Y Cursor risht
.o 23 .......................................................................................................
e T GE O GEH e SRR o e
2% 010E OFB3 oW EKI ) 3 Enable kevboard inPput
P G T TR e T TR e D R R L R

e E7 0110 O DB L OFH PERLEY AM
28 0111 OFBY oW Dk 5 Disable kevboard inPut
29 B

............ B T LR e e e S

............. 310114  OBAC B BLRS B Rlear screen
32

............. 3 Ol A BB ABR 3 Record separator
34 0117 [olmc?o) oW SCH § Set cursor home

............. B e
26 Q119 CTAR1L Ecu %
AU

............. T L SRR LELLL L ERLRED . Froee CgEe R A S LIy . . e

............. B9 OLIA OLTB . BWO L ESCOODE ... 5 Eseare code Progcessar
40

AL 01MT 0B DB ] B ... i Backspace
42 011D QR0 oW FB= 5 Perfarm backspace
43

............. T LT LR ey g LR EEEEREEERERRERERRR LR

............ 45 0120  OSCL e B TAB 3 Tab b et calumn
44

e A7 0122 O DB QEH L BRIE ot
43 0122 oFa] j?] GLPICE 5 Pick Gl character set
B e

e oy eYaE GETTTT - GEH . SERIER AR

e BL0LEs OF 7B W GORICK . 1.Pick GO character set .
52

BB QY28 CTAEZ . ... EQU i
54

............. TROLZE O 0A BB LR b bdne Feed
56 0129 0555 oW FPLFCR 3 Perform LF and/or CR



ZZPROMs MICROBENCH 2051 CROSS ASSEMBLER (V1) -218
FHRF Z-29 COMPUTER . TERMINAL  FIRMWARE. VERSION. 1.03.

Carriase relunne oo
Ferform CR and/aor LF

Table lenath
......................................................................................................................................... ol hmame T
Cursor left

Data link escape

Cursor risht
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#¥x¥# 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 3t#s#

e LW BTAB mosearch table
5 F e
. OO OPRR ST *STAB% searches tables of specified length for a match .

7 R R L LT P PP PP PRPPRPRERRRRIERRREE oo TR Ehe Friet charatan ool e SRR R R AR
= H
............... R L LT e L PR PO TP PR ERRPTIIILEITLIREIS
........... 7 TR URRUUNUR SUO .. JENTRY  (A) = character to match TSR .
g Grrerrreeeneeeseees e T CBY 2 Tabia Tensth o mumber GE entriag "t oo
? O P RRR (OPTR) = table address
........... iy ; .
. PSP PRT LSUURRR EXIT ... (A) = erisinal character . ...
- SEERE e LR R R L L L LR REPEPRPRRRRRPRRREREE : . (BT o P ban of entaTes Tt o Fearch w g s
. I L EUUUP TSR RRRRRR (DPTR) = first address after character match L.
S RRE LRI o AT E SRR TR PRRALRRLEISS S B S SARRLTILLLEE
15 H
............. R ey R PR L L L LERELREREPRPPPRPPTRRRNS
17 e
L
............. 12, 013A FC L ETRBR MRV MORK, A ... B Bave charactern to match L
20
........... 21 013B B4 BTN LR A RER R
UUESO1EC Ec) MoV A, @AYDPTR 3 aet rcharacter Fram table =TT
........ 23 0130 A2 AN DPTR B bume to address hish bwte
TUUUE4TOTEE BS 04 0OE CUNE A, WORKA, 5T2 H compare char with work
............ 25 014 EA L EBLR A 3 IF gharacter = work THEN
CELTor4E ey MOV A, @AYDPTR 3 get address hish byvte =TT
... 27 0143 O L EO PUSH . ACC S.o.....save onostack
28 0145 | A2 INC DFTR H bump to address low bvte
............. 2R 0L B R B
30 0147 23 MOV A, @A+DPTR H aet address low byte
............. 21 0148 B B ....hov o DPL. A ....b.......save address low byte
FEO014A T po T T EE T FOP DPH 5 pop address hish brte
............. F3014C  EC Moy A WORK L restore oridginal character
2470140 [wec] e CLR ¢ H clear “C° for ok ’
............. B0 OOLAE R U RE T R n
24
............. FZOLAFE O RAB BT VING L DRTR b bume to address low bwte
38 0150 A3 INC ODPTR H bume to next entrv if anvy
et 22 0151 DS FO ... E DJINZ ] B, ST .0 UNTIL #entries =0 |
40
............. 41 0154 EC MDY A WORK i Restore ordeinal character
42 0155 e SETR [ 3 Flas “C¢ far no match
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#FE® Z-27 COMPUTER TERMINAL EIRMWARE  VE R IO L O ittt e e e e e e

............ 3 PUTEHR - pat character onto SCREEI
z H

.............. e EPUTCHRE puts the character onto the screen and checks Foro
4 H wrap around at the end of a line for auto CR ar LF.
= TSP SR
& 3
7 H (A = character

200150 a5 14 ez Moy DPL, LINADL 3 Get line address
. 21 0160 23 1= o U EOUOURUNURURN . L\ SO O L N
"""" PROYER T RE 2% EF ANL [FH, #ATRANL i Mask to attribuote memory T
...... 23 0lés ES LEL L lohov A ATTRIBUTES .
...... Sa oren R iy gt it . RO EORR e AT IR e
25 0169 43 23 10 ORL DFH, #CHRORL 5 Mask to character memarsy
EO

¢ into screen memory
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##% 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1.03 s##3#

............... 33 LUERR s ocheck protected flelds
] 3
............. B ... RLCPF% checks to see if the current epasition is protected.
4 H I¥ sa it returns a value in the carry flas.
5 ; ..................................................................................
.............. RITRIER cees R RERISt SETTEILLE
.............. L R ENTER O XFDE and YROS at mositAon e
= H
.............. e e EBXIT (R) = oset if protecteds clear otherwise
10 3
............. L EER Ay Be DPTR. CTEMP. WORK. FTRI
1z
............. DR GBS S T RO T T A BRI T Y Y e e e i s
............. L3 OL8A 70 02 e AN BREY LRI none protected THEN L
14 0180C [mec CPFR1: CLR C H clear carrv
............. L7 OLBD R e BRET e and reRunn
i@
............ 12 018E FC L ERRIE MOV MORK, A EaNe YRV
20 O18F ES 11 Moy A, XPOS
............. b R B S = = B = oL ¢ TN \ £} - T 4 &= S U
22 0194 Bl 0z ACALL  CLA 5 Calculate line address
............. L
24 Ol74 ] 23 EF ANL DFH, #ATRANL 3 Mask to attribute memory
............. 230197 B Ay A @DPTR L Bet curnent attribute
26 019A 54 OF ANL A, #OOO01111R 5 Mask to gset onlv attributes
............ O
28 0190 70 05 JNZ CPFZ 5 IF no attributes set THEN
............. 2¥ 019E O BC L BO. U EB o BAINE L WORK, #BOH. CPERL 5 IF net eprotected THEN returno oL
20 01A1 20 Q4 SUMP CPFR2 H ELSE return protected
............ FLOOLAZ. B0 L EBREZE L UANL A WORK L5 ELSE mask with pratecked.
FZ 01A4 ES 04 ES CUNE A, WORKA, CPFR1 3 IF na match THEN return
............. B
24 01A7 k] CPFRZ: SETE [ 3 Set carry
............. A A R BET R RE N



LZHHUMSF PHLRUBENLGH SOD1 URUSD ASDEFBSLER (V1) —J1E &S4-rep—os 106 SUS UL FALE J4

..... % R COMEUTER TERMINAL  F I RMNARE . VER S IO . L 3 0 ittt ettt ettt ettt et ettt e ettt e ettt et e e

.............. R LU BPE moskide overn Protected Fields
z 3

.............. i EEPEE checks Yo see if the current easition is pretected. .
4 H If so then the cursor is moved to the next unprotected

.............. B A e sbaractern position, oo the soreen. Lf there are mo unpretected .
& H pasitions from the current cursor pasition to the end of the

.............. 7 B seneen then the cursor is moved to the HOME positicn.
= H The screen address is onlvy updated if the cursor position

e AP R = 111 13- 111 N
10 3

............. .
12 H ENTRY none
L T e e

............. 3 ’ EXTE Nane .
15 ........................................... ; ...............................................................................................................................................

""""""" 167 H LisES A, B, DFTR, WORK, TEMF, FTR1

............. T
18

el 12.01A% 21000 BE SPF: ACALL  CFF 5. Check protected fields L
20 01AB 40 01 JC S5PO 5 IF not protected THEN ST

e El O1AD A RE T U S NSO
22

..... 23 O1AE  ES LY BB MO R X e U

"""" 24 01E0 B4 4F 11 CJINE A, #MAXCHAR, SPZ 5 IF end of line THEN T
........ 25 0lB3 7% A1 00 L mev o XROS. #O L8 keginning of ine .
..... S olBA T ER iz MaU JaRpvEen . B

............. 27 01Bg B4 17 0T L BdNE A, HMAXLINE-L. SP1 3 IF end of screen THEN L.
23 O1BB 75 12 00 MOV YPOS, #0 H beginning of screen

e 29 OLBE =2 B AdMe BLINRL COUN new address and return L
30

e 3L 0180 05 L. 12 o ERLE L ING . YR 5 .. ELSE bump line number
EEO1CE TR0 [#)x SIMP SFP3 H calec address and o oottt
o)

ERITEEPPREE=) {FRRPARPPRE FYVRTRRPIE S REEERRIIEPPPPPIERPPY pig NG R ey S BLEE B Lo T Bimber

. 33 01C4 21 EA CERR ACALL  BLINAD L 5....cale new address

........... SR OIRE RG T pE papirs SEF . feen e TSR
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##% 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1.032 3##3#

e i3 FCIF -~ place character in input FIFO
5 F e T A
.............. e S #PCIF#* pPlaces a sinsle character intoe the ineut FIFO,
5 oo R R A AR A AR T
TUUTUTOINS - SR ;
BT Grreneeene e g A ERERECE G T
7 H
.............. G A L s
.............. R B = set if no room. clear otherwise e
i0 H FOY ="set i XOFF is needed, clear atherwise
11 3
12 H A B, DFTR
............. B e
14
............. 15 o1en o2 AR . FRIFE L GLR O EA e B keek out entries
14 OL1CC 75 o] 57 MOV DFH, #HIGH (IBUF) a
............. 17 QICF 85 ot B2 . ...................hov o DRL, ISTORE % Lead inpput buffer pointer
18 0102 Fo MOvX @DPTR, A 5 Write character inte FIFD
X 3 Save temporary

"""""""""" 5 IF Queue
H set 7

No =XOFF- until otherwise
............................................... IF aueue at XOFF point THEN ...

H tlag that -XOFF- is needed
...................................................................................................................................... SRR CAURE T
5 Bump store and check wrap

ES oc Moy A, ISTORE
............. B4 L FQ 03 INE Ay #LOW CIBUFHILEND s FIE
75 o no MOV ISTORE. #LOW (IRUF)
............................. gy
oz AF FIR: SETHE EA 5 Enable entries

Restore character
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LLLLRERE O Z-RY COMPUTER  TERMINAL. FLRMWARE Ve RS L . L . 303 ittt et ettt ettt et ettt e e e ettt e e e et e e e e e e e e
............. b B e ERIE  feteh charactern fram dnedt FIED
2 3

.............. B e A L ERCTES ds used. o fetch o single . character from the dnpul
4 H FIFD if any are available.

............. L= T
& H

............. T e e A BN Y O
= 3

............. B B EXTT A = ocharactern AF availabd e
10 H Y = set if no character, clear otherwise
I . B e et et ettt e

............ B : lisEs AR RRTR

............ d e
14

............. 15 01F6  ES OB U RRIE MY R LN e
14 0O1F3 70 oz UNZ FIt 3 IF no data in aueue THEN 0T TTTTTTTTTTTTTTTTYY

............ 17 O F A D e BETR O C b set carew and return
13 OIFE 22 : RET

T O
20 0IFC B4 Q% 0z FIis CJUNE A, #ILO, FIZ $ IF low water mark THEN

............ 21 OWFF 1z A0S JLEALL R2UXON s send TXONT naw
22

............ 2E 0202 G2 AR FIZn o CRR U EBAL B kesk out entrdes
24 0204 75 a3 57 MoV DFH, #HIGH (IBUF)

........... 25,0207 85 0D 82 ... Moy DRL, IFETCH % Lead ineut buffer pointer L
26 02047 EOQ MOVX A, @DPTR 5 Read character from FIFQ

............ 270208 FS L FO MOV B A BRYeE TEmMPOTALY e
2R

............ 29 020D 05 QD AN IFETCH L 3 Bume fetcoh and check wrar
20 020F ES oD Moy A, IFETCH

.......... FLoo2i1 B4 O FO . 0F ... GINE A, BLOW (IBUFSILEN). FIZ . .

’ a2 0214 75 oD oo MOV IFETCH, #L0W (IBUOF) 5 Reset vaTue of fetch painter =TT
3%

.......... B Gy TG T B T R T GRUNT T D e M me e e s

............ BT 0219 2) RO AIMPRIE .3 Return (saves ROM)



"”’22§éﬁM3'MiERﬁEENCH'ébﬁi”tﬁb§é“éé$éﬁ§LER”(Ui)lﬁié"ﬁhlﬁésléé‘Isrédiaé:ﬁﬁﬁé'é ...........................................................................................
##% Z-2%9 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##:

................................................................ .. LCGIF = deck at next character on ineut FIFO
p H
................................................................. S i ELCIFE returns the next character from the input FIFD if there .
H is one but does not take it off the FIFO. This is needed for
................................................................. e Tleek ahead? aPPlIcATIONES.
H
................................................. ;..........A............... R T T I TR T T T T I T T T R IR T T I R R R I I IR N
H ENTRY none
3
............................................................... e T
................................................................. S [E7 = ser Af no character, clear otherwise L
H
................................................................. S BB A D TR
GATE pe G LR MOV B EEGLINT TTTT s
e AzoozD 70 PPN JNZ o LIY 5 IF no data in aueue THEN
2 021F Iz SETR [ H set carrv and return
................. O R RE
......................................... SF LB RLY MOV DEH, HHIGH I BUE ) e
0224 on =2 MY OFL. IFETCH $ Load input buffer pPointer
0227 A, @OFTR $ Read character from FIFO

CLR [ 5 Flas evervthing ak



.............. LB PROR = Rlace character in oubteut FIFD
bed H
.............. B B BREER R places 2 single character into the auteut FIFO and L
4 H checks for online and half durlesx.
e S TR
T R ENTRY | 4AY = character
PERRREE R
.................................................................. S UEXIT R oA RO e T
H ‘27 = set if no room in FIFO, clear otherwise
H
................................................................. e b L
20 2E oz ] RCoE: B ONLINE. FO1 IR effline THEN .
ST EE &5 e : = e BeTE ; Slace on e
............... T RE L U T BOLLERUY, T FE T E e Rl o e
21 ZA ACALL PCIF H place on

aueue lensth THEN

EL.SE clear
set up the outeput

g OO23F
29 0240

""""" 20 0EAETTT oPL, " GETORE § buffer painter
B 31 0244 A B H restore character
........... g BT, R U e eharaeter e BUEReR e
33 0249 b ) » QESTORE H bumPe store and return
e G AT L R MR TLLELTERERRRTRERT HET - rrrr s orere e SR SR TS R LR A



.............. 3 FROR o fetch character from outeut FIFD
= H

.............. B 3 ... ®FLCOF% fetches a character from the output FIFQ if anv L
q 5 are availabie. o :

............... TS USRI
v T T PP T PITPPE

.............. T ENTRY O
8 3

e ? TS SRR EXIT . (A) = character if available . . . .. ... e

P PP P PP B BT (8} Docharacten if avallable oo

11 3

............. TR ST P PP
1=

............. PP PP PR
15 024C ES OF FCOF: Mav Ay OSTORE

............. Lo OBAE BR e R R R LR RN
17 0251 D3 SETH c 3...set Cf and return

............ Sl Bomg g SRR R B e TET and et e

............. e e
20 0283 75 &3 57 Foi: MOV OPH, #HIGH (CBUF) e

........ 21 0236 a3 10 2 Moy DFL, OFETCH veieeie...3 Load output buffer eointer e

..... Foriii et SRRy SRPPRPRE NPT S e R BEETER Jopead aubent buifer nolnte O
....... 23 0254 FS . B May B A ... Fave temporary . ) TR
...... oy ovia BER /SRR /- RPN e B B coe B BAYE ROAPATANY
...... 23 023E Q3 10 U ING —  OFETCH . ...........1 Bump fetch pointer U
....... PO SRR PTTTE . SO G S SR r. TR
27
........ B s G Al

............. 29 0265 75 10 FO o ...........hovoo o OFETCH, #LOW (QBUF) 5 reset the values of L
20 0268 o QF FO MoV OSTORE. #LOW (ORLUF) H fetch and store
31

......... gl G R R RS e TR
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#3227 COMPUTER TERMINAL FIRMWARE  VER GO . s 0 00 ittt et e e e e e e e e
.............. L3 BB = Rlace character out to the kevheacd
2 H
e H #PCKB* outPuts bwvtes to the kevboard usinz a srecial handshake.

IF data THEN
save byvte
fetch char from ke

-

e e

H IF none now THEM e=it
.............................. ... .ELEE process character .
B and trv asain

5 Request kevboard attention
$ Imitialize inde For 2 bits

KBIN, FK1A IF contention THEN - L
H enable interruets
................................ S.owipe eut reauest
H trv asain
................................................................................................... T s

unt for satetw
REFEAT wait for sisnal

20 FER: SETR KROUT 3 Restore status




()
5
1
m
m
T
o0
5]
-
o
w
C:
=
o~
o
ol
o
m
X
et

.............. 3t FCEB - fetch character from kevhoard
5 e R L LB SRRSO AR TR
.............. B A ... FFCEB# takes characters from the kevboard using a seecial
4 H handshaking.
............... S SRS
& H
............. 7 H ENTRY none .
LRSI L LS LT PRERLLLLRLERERERRREPE eI
............... b EBXIT L (A) = character if available
10 H ‘L7 = set if ne character, clear otherwise
11 H
............. LR e L R PP T TP PP TR PP P TREPPPPELPY
13 ) )
............. L
15 Q2R4& 1z 1027 LOALL RZ_KY H
............. LT SR R TR TR IR L L RETRRRTE AR
Az eERY w0 S TN SRR JB ] BRIN, FEL . 5IF mo data THEN
juje3 : SETH [ H set carrv and return

#0O

5 Twgale screen saver

$ Init receiving bvte
$ Init index counter

REFEAT reauest data

'

H delayw 200 usec
................................................................................................................. U aed dabE BT
...................................................................................................................... Pooodata received
H place data into word
H IF all

rotate to next bit
delavy 100 usec

last time to let

R T

Datlaw
Clear

FEDLY
-

Delaw routine

1E FrDLY: MOV DFH, #3220 Delay of 100 usec
FEDLYL1: DFH, FEDLY1
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............... A LB s eak At R A
z $

T N S e #LKE# looks at kevboard to see if it has amv.data it wants. ... .. ... ......................
4 H to send to the host

............... = S
& 3

e i L e A T £ T
= 3

e B EXIT . ... (C). = set if no character, clear otherwise ... ... .. ... ...
10 s

............. T S £ - == S 1 11 1 -
12

............. d
14 OZES cz LKR: CLR C

...... 15026 20 Py 0L o HB U EBINS LEBR s IR necdata THEN

"""" 146 QZEC 0z SETE [ H set carry and return

17 OZED 22 LEBR: RET



A S ... EBCE - kevhoard character processor
el ;

e SRR *KBCP# processes any characters received from the kevbeoard. .
4 H

.............. 5.'....'9"--;'-.7‘...‘. . . ;...‘.‘.‘....4....4.~-~-...........‘.....‘...‘.....-.v.....‘..4.....‘.....v..............-.A.....A.......... B I I I T R R A PR R
& 3 ENTRY (A) = bvte from kevhoard

.............. L SRR TR RPPPTS
= H EXIT none
‘;l ; -

.............. B

T &
1z
12 OZEE 20 E7 oz KRCF: JE ACC.7: KPO 5 IF ASCIT character THEN

§ Save shift value
.......................................................................................................................................... BV ChnhreT VaATaE
3 Mask off shift and control

5 IF access in Progsress THEN

H do a long Jjump

0 KP1t Moy B, #KBOTL $ (B) = table lensth
M OPTR, #EBOT (DPTR) = kevboard data tabkle

ACALL STAR Siearch the table
......................................................................................... Se BBz IR feund THEN
................................................................ T T LR LR LR R R R R R R
......................................................................................... T

JMP @A+DFTR Jume to routine

43 OZ0F
............. 43 0310 BT L OF e moy A, OSTORE 5 IE outeut FIFD net emptyw THEN L

44 0212 laoase character and return

.............................................................................................................................................. (B = table lensth ..

42 0319 (OPTR) = kb cursar table
OF1C



LFRUMS MLIUCRUBENCH S0 URUGES ASSDEMBLER (V1) —E1E
Q5. %

B e P eaae

IF erase kewv AND

CJIFLshAfR ke down , THEN ..o
IF in ANSI mode THEN

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

Numeric kevrad ke

............................... F S L L I O S TP

?

............................. AZ L LAC L REA Y BRI T
30 30 o1 JNE KFADSHTF, KP7 3 IF kevpad is shifted THEN

............................. B BRI s Anvert o sha Y funetden
w2 i KP7: MOy SHIFTF, C H save finmal result

..................... B My ARG A, G s Place dinto data word alse

"""" 75 FoO 1c Moy B, #KBPDTL 3 (B) = table lenath

0 DFTR, HKEFDT H

SHIFTF, KFE

............................ éé"'”'”'éi”'”'“'66'”'”'”'"'"'”'"’”'”'”'”Jé'“'""kbﬁbﬁL?#I'kéé'”""'”'“’“';”iﬁ'Eé¥é;&”i§'£éé;ﬁé?;"fﬁéﬁ'”'”'”'”'"'"'“'”'"'”
.......... R - 2= S .3 o 3< L | ) F O 1 .
KPCOF outrput ardinary character

20 42 DE KFPa: JE ADMZ, KP16A s IF ADM 2 mode THEN ordinarvy
............. 20 ......483 DB B HAZ, ERLGA 5 IF Haz mede THEN arvdinarny. o
"""""""" E4 b7 z1 CUNE A, #KB_7 + KB_SHFT, KP1Z
PS5 0392 74 LR Moy A, HESC e e e
o @1 14 ACALL  KPCOF 3 Outrput ESC



e M EROBENGN G051 CRUGE  ASEEMBLER (V1L 018  DiiREELES IEE B0V 0K BABE B T T e
#3#% 7-2% COMPUTER TERMINAL FIRMWARE VERSION

1 0z97 20 40 0% JR ANSI, KP1Z 3 IF in ZDS mode THEN
check if in IC mode

output char and return

IF ANZI THEM output
A, WOREK
#N

IF delete THEN
H change 1t for ANST mode
H aoutput second char & return

ACCESS

TEMF, A Save for a while
.................................................................................................... A RITITIOO0E T ek fer Kevhonrd YOV mimbar e
............................... BB 06 L BdNE A, BEBoID, KRR 3 OIF IR mumber THEN . .

40 O30S ED MOV AL TEMPTTTTTTTTTTTT 3y U EeY oridinaldata T
b H#00000111R H mask for ID number

A, TEMP 3 Get original character back

B, #KBFNTL 5 (B) = table lenath

OFTR, #EBFNT 5 (ODFTR)Y = function kev table
FTAR LoSearch the table |
Rz 5 IF found THEN T TTToonniiimmrmrmmmmmmmreneen
H save values returned



LU PRSI NG S0l LD ARSErELEr AVE 7 —als LTI LTE SR UG RLE S0

0401
............. 5 HAGS RS RGBT T RGN

13 0404
14 04046
15 0409

0417 41 2A . AIMF FCOF ocuteut char and return

041% 21 CA KPC1e AIMFP FCIF 5 ELSE do local and return
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............... L 53 KBTAB — kevboard tab routine

R RSRRALLLILLLLIELPERR LT PR R T PPPCTRLTTLLLRE N L LI L RN R
S ST U P TP ST #KBTAB® checks to see if the SHIFT kev is down. IFf it is RO

4 H dawn then it checks for ZDS or ANZI mode. If it i1s in ane '
B = SO 5 of those modes then the sesuence to for backtah is sent. e

= S SRR EEERERRRERLS UL L L L e e L R T
e e

= 3 ENTRY ~“'none ’
B TP T e

10 H EXIT rane .
e, S NPRR: L

12 H USES all -

13

L L L TP LTINS

15 041ER 20 i OF KEBTAR: JNE : 5 IF npot SHIFT THEN Just TAR

aet ANSI sequence
mode THEN do it

24 H in which case it outputs a null character.

R L/ £

................................... L A PP

................................... O

....................................................................................... B
CONTLF, KBS1 3 IF contral seace THEN

A H ocutrut a null
FCOF 5 Dutreut character and return
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ZEPROM: MICROEBENCH S2051 CROSS ASSEMBLER (V1)-2182 24-FEB~-

board enter routine

wn

n wn

CONTLF . KBEL
Ay #KE_ENT

kevboard access routine

e um

H#ERACZ® s run whenever the access chara
whooard.

-

0445 - o
........... AN T T



Space bar

3 Access cade

card Just powered up

............. 23045787 DR . EBSBREAK oL E Break pressed s
8

045E K.BBREAK
S AEAT BT B G ARG Ty T EaRe T HeKeH made
43R, OFBE B BCELE i s

kev Pressed

S 0450
045E

Setup kev pPressed

............. B T Y 4 = BB . . Enter kew pressed
34 0444
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..... w33 L2 COMELTER TERMINAL IR ARE . R LN . Ly 0 00 it ittt ettt et ittt et et et e e e e ettt e e e ee e e e e e ettt e

.............. O
2 33 KBCRT -

O U B ettt ettt ettt ettt ettt e
4 H #KBCRT# contains the ASCIT values

= ) terminal when received from the kevbeard.
& H

.............. 7 e e Tab e entries anef | Kevbeard data word followed by the oo oo
2 H ASCII character to be transmitted if in shift mode followed by

.............. e L Ee ASCTT character to be transmitted alwavs. The spegial case .
10 H here is the erase and shift erase function kev.

18 0467 &1 jus U EBLDOW s Down arrow kev

ight arrow kew

Home lew

KERCRTL ’ o] ($-KBCRT) /2 Table lensth




1 HE KBPOT — kevboard kev rad table

#KBPDT# contains the ASCII values to be transmitted by the

zived from the kevboard.

H ke the ASCII character to be transmitted if in anv mode.

................................................................. Feiiiiiiiiiiee . The shifted kev format uses kewboard data + shift function
H folloawed bv teh escape seauence or ASCII character to be b
5 transmitted. The excertion to this is the insert character

Q4]

............. 270484 ..

28 0425

0491

0493

44 0497

............. BLOARC BB BB RBCENT R ReN PR enTEr MY
52 0490 on 40

= O N
54 04%9F 4 DR KE_DASH Kevrad dash (minus) kew

............. SE.04A0. ... ED AT B T T e
Sé

e



PAGE 42

shifted

Kevpad

Kevpad decimal kewv shifted

KEB_ENT + KR_ZHFT
SR, NULL

Hewvpad enter kevy shifted

. Hevead dash kev shifted

;l-:e-fpadcomma}.eysthted .........................

e AR ORAE U EBRDTL L ERY L GERRBRDTO /3 R Tebkle denath
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e B i WBBRNT = kewboard function table
2 H

e SO, *KBENT# contains the ASCII values to be transmitted bw the ...
4 H terminal when received fram the kevboard.
5 H

be tran=m1tted in any ather mode.

$ Function kew #1

ke #7 (red)

$ Function
. ESC O R,

( I7+20H) yESC OX, ESC YOI

................................................................................................................................................................................ e saneonennnananaanasannesnanan

40 000% KEFNTL EGu ($—KBFNT) /2 Table lenath

un
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..... ##E Z- 2 COMPUTER. TERMINAL FIRMWARE VB R G LN Ly R 00 ittt e e e e e e e,

e L B BLINAD ~ bui dd L ame Addr e m s
@ 3

............... e AL BBLINALDE calcylates character memory addresses using cXPOS- .
4 H and -YPOS- and places the result inte —-LINADH/L-.

= S B e e e e e e

& H

............... T BN Y m O
= H

............... F . PRI -2 ¢ 5 B {1 11 -
10 H

............. b S N - - U < L 0 13 SN
1z
T S

"""""" 14 04ER co T Fo BLINAL: FUSH B 3 Save resister

............. V3 QAEC 74 AT MY A BLORDER A Get base of Xabhle o
14 O4EE 25 1z AL A, YOS 5 Add in offset

............. 17 OAFO  FB O PTRL, A A Rlace dnte podnter. oo
18 04F1 Eé& MOy A @PTR1 $ Fetch pointer

............. 19 04F2 75 FQ L E0 e MOV B ENUMCHARS s Setoue Far mul R Rl
20 04FS A4 MUL AR s Do it

.. 21 04F6 23 ... L . ) 2] A XPOS 5.0Add An XFOS offsel.
22 04F3 FS 14 MOV LINALDL, A 3 Save low order bvte

............. BB QAR BT L F MDY B BB Be hidah o bate
24 04FC 24 50 ADDC A, HHIGH (CHARMEM) 3 Add carrv and offset

............. 25 04FE RS AR ety LINADH, AL a3 Save hdgh oardern bvbe
26 0500 0o FO FOF B 5 Restore

............. B D B e BE T



[ 5]
g
Pl
f]
E
=
Toed
et
Pl
]
0o
m
Z
o
I
o
s}
on
bt
0
)
[m}
o)
[
>
wn
)
m
=
fas]
r
m
a
<
=
]
|
it
o
b2
H
]
]
m
m
o
4]
Ll
9@
)
b
Pl
o
T
>
[}
m
»
o

............... 3 L UBLA mocaleulate Tdne addness
2 3

.............. B e BCLAw inputs line coordinates and calculates the current.
4 H address of that coordinate to character memory.
5 H

.............. LR T T T L T L L T L L P T T T L TP T PP P PP TP EP PR PMPPENR e

.............. T UENTRY R = X st an
2 H (B) = Y—position
z 3
i5 s RERITEITPIIINLeS X IT ™ IR o CORrant addraE T T
11 3
z Ty USES A, B, DFTR. TEMF, FTR1
13
14 : .

............. 150503 FDC o BRAr o Mey  TEMP. ALk Bave SXPOST .
16 0504 74 47 MoV A, #LORDER 3 Get base of table

............. 17 0506 . 2 RO BOD A, B ... B Add in SYPOS- offset
18 0503 F& MOy FTR1. A $ Move into Pointer

............. 18 Q00% B MDY RS @PTRL L5 Get value froem table o
20 0S0A 75 Fo 50 MOy E. #NUMCHARS 5 Set up for multiely

............. 2L OO00D B MU BB D
22 0S0E z ADD A, TEMP 3 Add in —XPOS— offset

............. A OTOF S B MOy DPL AL Bave Tew B i
24 0511 ES FO MoV A, B 3 Get hish bvte ‘

............. 2T0T13 B8 B0 o AnDG A, #HIGH (CHARMEM). 3 Add memory. offset and carnyo
26 0515 FS a3 MOV OFH, A 3 Save high bvte

e R7.0217 B L 2 P



L T R S TS B R S B e E T B T ST S 5 S B & DD RS

1 i 55 FRLF - perform a reverse lineg feed

H clear bottom line
.............. 1 RO BEC B A e the serelline resien s
.............. P ORSE CEALL R TNE F
0525 74 47 MOV A, #LORDER 1 Get top of tahle

............................. Bo 0T oy TEMPA, @PTRL 5 Fave bottem to eput on ter L
2E 052 ES 12 MOV A, BFIX

.......................................... ePTRL. TEMPA ... 5 Fut last value in |
.......................................................... E4" A S ERabTe inbanrroEby BeEin e
................................ A, YPOS .05 Feer same position
........ A5 RAT R R R R SERTITTLIERRLRY i ¢/ SETERER PR D i
0545 w1 EA ACALL BLINAL $ Build line address
............. BEHBAG T T ST g L BEEREAT
4% 0548 B4 00 01 RL1: C.NE A, #0, RL1A .3 IF top of screen THEN
............. AE GRAE T EE T et T g R SRR g R RRRERPPRRLE
47 0540 14 RL1A: DEC A 3 ELSE bump up
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............... L33 .. . FCRLF - perform carriase return and/er Vine feed ...
2 3

< TS OO *PCRLF#* performs a carriaseg return and then performs ... ...
4 H a line feed if the aute line feed function is selected.
5 3

DFTR, TEMF, FTR1

........................................................................................................................................ S Rer Farm EARE ame Tabure
IF auto LF THEN do #FLF#

line feed if the auto carriagse return function is selected.

0555 FO 2o o FLFCR: JNE AUTOCR, FLF 3 IF no aute CR THEN do #FLF3*
1L OT5EE. Bl......... O AGALL. ... FLR

36 O55A 20 0% SUMF FLF




..... wrE Z-2% COMPUTER  TERMINAL E I RMUARE VBRSO L i B e e e e e

.............. L B PCR sorenform canrdage e U
2 3

................................................................. B BPCRE maves the gurser to the besinnine of the current ldinme, L.
4 b

.............. L T
& H ENTRY none

.............. A SRR
=2 H EXIT nane

.............. e
e : ke BT

............. L
12

............. 1zossc 7% 11 00 PFCR: MOV XPOS, #0031 Return to besinnins of line
14 OS5F =1 EA AMP BLINAD $ Build line address and return T
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2 H
............. 2 e . BFLFx moves the cursor down one line in the displav memorw. ..
g R RERRRRER Py L P e £y SEAH veE auk of The For Fixed Fesisnl The diceiav’
.............. DR ... is scrolled up one line if curser is Just above the bottom L
) : H fixed region. The cursor never maves into the 25th lTine.
7 H
L IR E R L LET TR PP PRETTERRPRRLERS R e LR P PEL PR TETERPT LR
e A H ENTRY none
..... @ T T R
L FPTRURURTR EXIT ] D e e e
2 H
1z H LISES all
............. T T
15
............. B GEET B T Y T T A B  HS E VRm e TR R e
______ 17 0563 B4 13 01 #MAXLINE, FLF1 5 IF on 25th line THEN
........ B ORAE Rt e T e T
....... 19 0567 04 L.l PEEL O ING AL i B ELEE Bume value
""" 20 05s2 T RS 1z 02 THFIX, PLFZ 3 IF bottem scroll resion THEN
X ] H scroll as usual

5 IF not Z4th line THEN bump
5 ELESE return

clear

rall region

Calculate ters needed
For adjustine —LORDER-

Save top value for later

Calec number of times
To @o throuwah loop

Stors anw blinkins
............. R EEEE Y BB R T A EBYRE TTT y REBRRT T
a9 0589 Fé& Moy @FTR1, A H switch entries
FTR1
FPTRZ bumP Pointers
WORE, FLFLF UNTIL wark = O

@FTR1. TEMFA

PLFRET:




................. RN oS T TRPSE  RaEEMELER (V1T 018 a B S 15T B010h BARE B0
SR NPT ER TRERMINAL . F IRMAR . VR L L B it e e e e e e

none

A, PTR1, INDX1

; v BLRTABS: O MOV FTR1, H#TABTAE $.Imit pointer to tab table .
................................................... A P roinien Lo tab table oo
CINDXL. #10 3. Ten bwtes in the tab table .
............................................... @FTRI. A . ... 8. REPEAT zera becte .
................................ S AERAL zefe b
INDX1, CLRTE 5 UNTIL inde:s



...... FESRGMT i CROBENGH B051 CROSS ASSEMBLER (VT 218 BATEERLES 181 E0TOL PAGE 1 1
#3#% 729 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ###

............... 1 53 SETTAR - chanse tab settine
T e
<} H #ZETTAR* sets or clears a tab position dependins on the
5

13 05A7 RR A i Divide by ®
.............. L ARG O BB B ..
i o008 R LT T T L P T T L TR P P PPN PTIEPL
e B 03RA 24 A ADD Ay #TARTAE . i.Add offset to tab table L
22 0SAC MoV FTR1, A 3 Init Pointer
............. EIOSAD . E& MoV A, @PTRY 8 Bet tab bwte
24 0OSAE 74 o8 MOV INDX1, #3 3 Loap thraush all 2 bits
............. EH0BRO. LS. FO L UEBTBL: O UXCH O As B 5 Bet count and save bwte
26 OSB2 BES 04 04 CJUNE A, WORKA, STR2 5 IF pasition i€ faand T
............. FZOOSBS. . AZ DS MoV L, FOO 3 Bet value desired
22 QSR7 ¥z F7 Moy BE.7, C 3 Flace inmte tab Bvte IO
............. 290EBY LS. FO o BTBE: O LUXCH oA B ..............5% Ehanse back
20 OSBE e RL a ;s Rotate to next tab pasition T
............. BLOOSBC 00 e INT O WORE A Bume count .
32 OSBD oA F1 O JNZ INOIX1, STB1 F UntiT 211 8 bits dene T
*

............. FFOTRE.FG. L MBV L BRTRE, AL ReRlace the tab beete
3 2
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...... K B A o SR = = TS L e B O

1 HE TABR ~ horizontal tab routine

and then dogs a search for the

""""""""" If none is found then the default is the last =~~~

Divide hbv &

Q=07
T OshA
ospe o7 o TRe: MOV INDXE, #2 o 5

25 0SDE
R RRRRES-4 (¥ toren PR '

43 QOSEE oc H bume count

............. BEGEER LR BN e L T NI BT R R R E G
45

............. B OBEL T EG G B T e e s
47 05F3 74 o] TE1:

e R e R R TR RREEP -4 SRLLRRRL AP Sl oo Seeegeenees BiE  EAURE B G aRE e
47 QEFL& FC A

............. B BRI T T PR T TR g e g e
51 05F= DA oc OJUNZ INDX1, TRL1 5 UNTIL table is done

............. et L I e R EEEEEERE PP b R

Py

WOREK , #MAXCHAR Default value if not found
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.............. 3R BTAB ~ o herizental back tab routine
2 H
............... B e B ... EBTAB#® amets current pasition and then dees a search for the
4 H previous tab stoep. If none is found then the default is the
.............. T RRest celumn e i an.
& H
............... e
= H ENTRY nane
.............. e
10 H EXIT none
............. e
12 H LZES A, B, FPTR1, WORK, TEMF, INDX1/2
13
............. 7Tt e
A8 0602 ES . L IR BTAB: ... My A, XPOS 5 FPosition teo cempare with
14 0L04 &0 1% Az BTR 5 IF first column THEN exit
............. 17 0606 A e BEE A ... 5 Decrement for compare L
12 0&07 75 11 00 Moy XPOS, #0 5 Start lookine from first Pos
19
............. Bo GEGR RS Y e B MOV E R S REREAT Lave BRevians maciEian
21 0400 [Me} PLISH AL H save compPare value

OLOF [N 4] FLISH B H save Previous position
H tab to next stop
restore previous positiaon

restore comPare value




5 Set tab

........................................................................................... e
H ute and return

#HTC# Clears tab at current posit

RTINS R
............................................................... S BN TR O
3
................................................................. P 2.5 N £ -1 1 -
H
.................................................. T o - - - R 3 B
............... TR T Rl
............. B0 L EE L nmdmeHTEL 3 Bsesute and retuen
................................................ G e
; R I I I I I I R I T I R R I I I I I I R R L L T
"""""" - f H o #ATBCH# performs the specified tab contrais.
........ 41 s
g : .
........... 43 BN R e
. g ;
............ L S SO 2.0 & NS 1Ll L PSP
44 :
............ LA S . - - ¥
4z )
. <SR
’ 50 0&ZB L b 0?01 ATBC: LCALL GNP 3 Get parameter Tt
............ Sl 062E &0 F7 e TR AVIF O THEN here tab clear
5206320 B4 (k] 0z CUNE A, #E, ATZ s ELSE IF 2 THEN ’
............ T3 0633 AL PRl JAdME L CLRTARS 3 clean all tabs .
54 0mE5 22 ATzt RET i ELSE retuarn



L. EHTABE performs the Hazeltine tab UL X NSO

Check for home position

IF home position THEN
flaa = TRUE

QLA0 11 HTO: FLIZH XPos 3 Save current position
............ 064z AR PUsH YPOS
..... G244 SE 86 O PRIBLE.  BIOOOUOTOE Y Make marma T Reateckag s
: SPF H P over foresround

3 Check for home pPoasitian

03 INZ HT1 3 IF home position AND

05 [0} ANE FO, HTZ 5 IF that is ald eos THEN
HOOOO1000R H make half protected
AR ACALL SFF H skirp aver backsaround

FFIELL, Clear protected fields

#O

IF poasiticon not home THEN
remove old pasition

X 5 yse pPrevious pPosition
EA AMP ELINALD update and return



LEYRUMS MICKRUBENUH S001 LRSS ASSEMBLER (V1) -L1E Z4-FEH-EE 1085303046 FALE 06

L EER Z-29 COMPUTER TERMINAL FIRMWARE VERSION L. O 0 e e e

............... B RING momame bl

R ST T *RING® rinss the bkell on the kevhoard, If the ineut FIFQ ... .
4 H has a bell as the next character it is droepred. This is

T~ . PPt su that the terminal can keer ue with multiele bells and ... .. ..............
& H communicate to the kevboard.

e T T
] 3

e D BN TR I
10 H

............. . N -2 S B (1] 1 -
12 3

............. L O .- - S (1= S
14

............. d e
1& Q&LLR 74 &1 RING: MOV A, #EBC_BELL

............. 17,0660 8L L 6D e BCALL O FCEE 3 Duteut command to rine bell
12

............. 19 Q66F 51 B RGLE L ACALL LCIFE ... 3 REFEAT set newt input char .
20 04671 40 07 JC RGR H IF no character THEN exit

a2 0673 ] B4 ... 07 ... Q4 e BNE A BBELL. RGR . . .. LI IF character = bell THEN .. ... ...........
22 D&76 31 Fé& ACALL FCIF H fetch character and drope

............. 2B OGTE B0 L F T e BIME U RGL B ENTIL shar S ke
24 067A 22 RGR: RET
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T TP S5 ... ESCCODE = escare code recedved
z B

e SR ¥ESCCODE® determings which mode the terminal dis din and ..
4 H sets the diseatch address to the prorer routine.
5 3
ARSI TIPSR EPIEPUIIPERPRAL. L L L TP E PRSI

.............. T BN Y MO
] H

..... 4 T A -2, ¢ L R 11 PP

......... T R ERRPREES Foe

A RO USES T b
g B ERERL I

ST < TSP POPPNN
14 0&7B 12 1020 ESCCODE: LCALL 3 Escape hook T TTTTTTITrrrmmmmroreeer
15

e T s SPRRRENE g Vo AT B CANSTEST S 5 ANET dTemabeh aduraga i

e L7 068 79 L SO MoV DSADRH, #HIGH (ANSIESC) i
12

............. I IFE O NES HIGHOANSIESCO)-HIGH(ZDSESC) .
20 ERROR IS NOT THE SAME AS “ANSIESC”

............. B BN G
z2 iIFC NE, HIGH(ANSIESC) ~HIGH (ADM3E

............. A ... ERROR 3 TADMIESCT IS NOT THE SOME AS CANSIESCT
=4 ENDIC

............. B AR U NESHIGH(ANSIESC) SHIGH(HAZESC)
Zb ERROR 3 "HAZESCY 15 NOT THE SAME AS “ANSIESC

............. T BN
bt}

............. ER 0684 20 A0 OF L HB L ANSI, ESCRET 3 IR not ANST mede THEN
30 0627 75 14 B2 MOV DSADRL, #LOW (ZDSESC) 3 205 dispatch address
32 0LEA z20 41 0w JB ZDS, ESCRET 3 IF not ZDE mode THEN

............. FR 0680 75 M6 A7 koo DEADRL, #LOW (ADMZESC) 3 ADM 3 dispatch addeess L
24

............. BE QRO RO A2 03 . dB L ADME, ESCRET ... 3 IF not ADM 2 mode THEM
3b 0693 75 16 BO MOV DSADRL., #LOW (HAZESC) 3 Hazeltine dispatch address
370624 22 ESCRET: RET 3 return
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..... #3#3% 229, COMPUTER. JERMINAL. FILRMWARE  VER G LN . L 000 30300 ittt ittt ittt et ettt e et e e e et e e e r e et e e e et e et e et e e e et e e e e et e et e e e et e et nnnnns

.............. B L ANS IR L AN L S LA P PR B B T e
2 H

.............. e B e BANSTESCH, panses. the first. .character folleowing. an ESC when. ..
4 H in the ANSI mode.

.............. 7 DU
& H

.............. Z e e L ENTRYL A m charac e O AL R e,
] 3

.............. 2P - 1 O < 2 -
10 H

............ - S X 11 .- - 1 S Y
12

............. 2
14 0497 cz 1= ANSIESC: CLR PSOF i Flag first time througsh #PSh#

............. L AP L U EBLRVGNRPE L Flag ficst time throwsh BGNPR® L
14 04%R 75 FO (a1 MOy E, #ANSITL 5 ANSI mode table parameters

............. 17 . 067 . P T MO R TR AN S L
1=

............. 12.06AY. . 12 L QB2ZF L AEBRCL: L WCALL L SETNORM. L3 Restare diseatob oaddress. oo,
20 04A4 oz 0336 LJMP STJIMP $ Jdump to any raoutine

............. 0 O
22

............. o
24 .

............ e R AIMEEEC, o A B e S AP P A S e
24 5

e T e #ADMIESCH, parses the character received to do the eropen. .. ... ...,
28 H routine, if anv, for ADM 2 mode.

............. O
30 H

............ B e i ENTRYL LAY = finst characten aflern B0 s0aNEnCS .
22 H

............. R O O - O S O 5 1.1 - O
24 H

............. < S O .- - 3 1 S
3

............. /I
28 06A7 12 O32F ADMIESC: LCALL SETNORM { Restore dispatch address

............. N
40 Q6AA B4 jcin =1 CNE A, #°=", ZEZ $ IF not =" THEN return

............. 41 D6AD 02 . OCDG o kdiE  CUA U5 ELEBE same as cunser address.



H
H #HAZESC# parses the character received to do the Prorer

5 routine. if anwv, for Hazeltine 1500 mode.
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L EER -2y MNP ER  TERMINAL F I RMWARE Ve R S N O 00 ittt ittt ittt ettt ettt et e et et et e e e e e e et e ettt e e e e
.............. L B3 EDSESE — DS eSCAPE SERUENSE s
o 3
) H #ZDSESCH parses the character received to do the prorer ZDE

28 0602 FD MV TEMF. A H save value
............ 22 0603 24 OA L ..................;oooC A #1003 34d code offset to low .
56" GLDS P MOVE A RRLBC ; Gt Tou Babe e
............ 31 0606 €O EOQ ... FBYsH__ACC 3. Put onto stack
53 Hans ED MG BTN e EEREE St VRl e Back T e
22 06D% 24 03 ADD A, #= H add code offset to hish
............ A ORI TR G e b
........ 35 0600 co EQ errireieinanen...... FUSH ACC 3 put onto stack
..... SR BADE TR R T TG T
37
............ N L eI LLEEERRRREEEREEERRS
37 ... ERROR O STABLE TZDSTC MUST FOLLOW
......... pSSETTIETTILILIE et e . BRDE 70T T L LR
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..... ##x Z-27 DOMPUTER TERMINAL FIRMWARE VERGION 1. O o e e

.............. L UBR L IDST D IS escare RAble e
e H

............. B B ... FIDET® contains the second character in the ranse of

’ 4 3 all escare seauences the Z-29 will respaond ta.
= H

............. BT e s L g P

.............. S .........resuested operation in order of their ASCII sesuence. .
=
A

PN i GiRETT BEGE gy P RREEREE Egi e ST A Eer ANST made’

............. L1 06EL  OBAE bW ERAM 3 = enter alt kevead mede L
12 04EZ ORS1 oW XF.AM 3 > exit alt kevpad made

............. L3 OGBS 0787 W UNDER o andefined
14 0&E7 OBS4 W EICM $ @ enter insert char mode

............. L OB O DR BLALSMTERD UP
16 O4KER oAz oW CON s B cursor down

............. L7 Q6EDN QTG4 B BRT B eurser edshE
& O&LEF QL3I0 oW CLFT s 0 cursor left

............. 12 O6F1 OBAC B BLRE LB Rlear entire diselav.
20 0&4F2 QF 2% oW EGM $ F enter grarphic mode

............ 2L 06T OFEC B XBML B ewit srarhdcomade
22 0&F7 OC3A oW SCH i H set cursor home

e EBOGER LT = oW PRLF soloreverse dndest oo
24 OLFR QCos oW EED $ 4 erase cursor to EOS

L 2D06FD OB oW EOL 5. K. erase curseor to EOL L
26 O&FF onaz oW FIL s L perform insert line

e 270701 L oW . POL 5.0 perform delete line ... ...
28 0703 OLF4 oW PLLC 3 N delete char

............. 27 0705 OBTE B XTIEM 3R exdt dnsent char mede.
0 0707 Q767 jult} UNLDEF $ P undefined (blue)

e AL 0708 -y A oW UNDEE ..o 5.8 undefined (red) ... ...
22 070R 0767 oW UNDEF $ R undefined (arav)

............. 330700, 07T BV UNDER AL B o undefined (FL)
24 O70F Q7&7 W UNDEF $ T wundefined (F2)

IR = L ¢ V4 3 S Y AU oW ... UNDEFE. ... .U E
26 0712 Q7&7 oW UNDEF $ V undefined (F4)

............. A 7T 07 e DR UNDER W

undefined (FS) ... ... . ... .

b erase displav to cursor

cecundefined
d undefined

..... e..undefined
f undefined

s undefined.
h  undefined

CdocddeoXify. terminal ENRS L
4 save cursor pPosition
k. . .restore cursor position



LEHHUPTS MLUCHUBENCH SO0 LRSS ASDelE e

..... ##% 128 COMPUTER, TERMINAL. FIRMWARE VRS LN L O B ittt e e e e et e e e e e e e e e e e
.............. LOOTEE . COBDE B EEL ) erase entire line
2 0741 Q747 5 m undefined
.............. BLO743. L QEER B ERR R sunser pasition rerort L
4 0745 OBCE 5 o erase ling to cursor
.............. 50747 . OFB3 R ERMML e enter reverse video mode
0749 OF 34 e¢xit reverse video mode
.............. Z.074B . QEZD LD CZDEERR b e medify bawd rate (param) L
2 0740 OF0R 5 8 set video attributes
e RLDT8F ORAS. ... ... . W EREM R entern kewead shifted mede
10 0751 OB4R 3w exit kevead shifted mode
............. L0753, 0FD e DM MWEDIL v gnter wear around mede
12 0755 OROO 1w emit wrar around mode T
............. 1B Q7S7. . OBET B EME b e set mades (Ravam)
14 0759 QP20 s v reset modes (param)
............. 075 0RFA e W RANME B E reset Yo power up
14 0750 OFB3 4 s { enable kevhoard o
............. 17 .075F ... Q74&7. DEF R b wndefined
18 0761 OFRY 5 3 disable kevboard
............. R ey e L vy 4y AU e moandefined
20 0745 G767 5 DEL  undefined

..................................................................................... is used in ZDS escape parsing for undefined entries

3 Undefined ESC sequence




escare (tilde) table.

of the Hazeltine
af the routine

screen and home

to end of line

to eod (with

beokarnd)
inpPut

card

board inPutl

on47 insert lins

13 LR e
onEs erform delete line

i%

1F



............... L O 0T BB OTH R BN
2 0796 0ES3 [ CPR 3 Cursor pasition report
3 .....................................................................................................................................................................................
h 4 0010 HAZTL e ($-HAZT) /%" $ Table lenath
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F4-FER-23 151301046 FPAGE &5

................................................................. B o JANELIT - ANST escape table
H

................................................................. ... BANSIT® cantains the second character of the ANSI escape table
H

............................................................... foo.........TIable entries are: The second character of the ANSI escape
H sequence followed by the address of the routine which Performs
H the reauested function.

51 designator

lInsave cursor Position

Reverse index (rev line feed)

izental tab set
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LLEEE T2 COMPUTER . TERMINAL . F L RMWARE VR R G L L O b0 ittt e

........... 3B L ELE s esmare deft Bracke
z 3

............... B B BELBE ds a continuation of the escape seauence Processing ...
4 H for ANSI escape sequences. The final character of the

.............. s Lseauence  is decoded with on without a preceeding parameter L. ...
IS H string and cantroel is Passed on to the associated routine.

H

Get Parameter string

........................................................ BTRET ...l IR not done THEN return, o
i SETNORM 3 ELZE restore dispatch address
............ 21,0757 : . B: BELBTL ... ... ............ 0 (B) = table lansth .. .. .. ... ... ... ... ...............
22 07CA @0 o700 MW DFTR. #ELET s (DPFTR) = ESC [ table
............ BRQ7CD0 Q8 L OB36 e edtP BTN dume e any routdne oo



.............. 33 ... ELBT = escare left bracket table
2 3

.............. B ... . ®ELET# contains the third and/er final character of the ...
4 H ANSI escare sequence for ESC [ Pn F
5 H

H Table entries are: Final character of ESC [ Pn F sequence
H followed bv add s of the routine which performs the

ESC [ > FPs F

ANSI set mode #2

ESC [ 7 Fs F
ANSI set made #1

.......................................................................................................................................... ANET Cursar BEahE e

................................................................................................... ANSI perfarm delete char ...




LEFRUMS MLUKUBENUH D001 URUSS ASSEMBLER (V1) -41ld  £4-FEB—DD 1DIE0506 FAGE &
..... #®## 728 COMPUTER. TERMINAL FIRMWARE. VERSION L Q3 #x% .. ... ...

(o

3 ESC L Pnon

5 ANSI cursor pasition rerort

14 0304 QAAF oW

............. L PSPPI
1& oz0C 70 jjs] s ESC [ p

............. 17 0500 1030 B R2ETE L  Transmit pase
ig

e AR OB0F USRI OB PR LLESE L B 3 P r
20 0310 onz4 oW DER 5 ANST define scrolling resion

e e
22 0212 3 jus] 8 § ESC L s

............ 23 0813 OEEF B ASCRE L LANST save gursor position L
24

e ES 0BLS RPN D M B L M
26 0814 OFOR D ALSCR 5 ANSI unsave cursor pPosition

27 ....... e b e e e e e e waaas e e anese e s ee e e s s see e se s e s e e ae e e s s s e e aee e e oee e e e e aaeeeseaeeeenanaetedeanasetan e eenesenceeeseeeeeseeeseeessaeesaanreattatoss ot enasaa et oaniea
28 o218 7 LE v 5 ESC L Pnov

BT OELE O oW BBLR 3oBet blink rate
20

e B OB T DB M 3OESC L Fn W
F2708{C T TOREA 0w ASBR $ ANSI set baud rate ’
33

............ R QL T T

. 35 081F QAF & O ARAMP $ ANSI reset to Power up

........... Bt e T S T e 2R LR AR R

............ B OB B BB e EEE L s
I 0822 OR7A D PCLE 3 Frogram clock 0T ey
39

............ RO GBI T T

.81 o325 QALS oW ASPF 5 Set Protected Fields
A5 e T ST e A SR TEERREAEE FAEA R

LA o7 A D B L L T
44 Hges ODEY il APILC 3 ANSI eerfarm insert character T
45



=24 33 SETNORM = set dispatch nmormal
H

25

............. B T

............. T A back te the Tmermalloaddress.
z2 3

............. e
20 H ENTRY none

............. T SO
32 H EXIT none

............. B
24 H USES none o

............. B
3k

............. 27.082F 73 ... A6 . 87 GETNORM: MOV DSADRL. #LOW (NORM) 3 Restore dispatch address . ...
38 0232 75 15 a0 MOV DSADRH, #HIGH (NORM)
2w 0835 22 v RET



LN MTLLRUEIENLE SUD L LRz AsEMELER (VI —Z1E J4-riEd-ing 1038 3006 FALE /0

,,,,, 33 I-05  LOMPUTER. TERMINAL. F LRMWARE Y E R S L. L O 03t ittt ettt e et et e et e et e e et e e e e e e et e e e e e e e e e et a e et et e
................................................................ B GEBTIME L moseareh Al e A MR e
2 H STCALL — dump to routine in (DFTR)
.............. 0 2
4 H #E5TJUMF# does a search table oreration. If the data was found
.............. At does AL dume, to Ehe address dn. the (OPTR).  atherwise At
& H does a return.
.............. 2 S U
= H ALL only does a Jump to the address in the (DFTR).
T e e e e e e e e e e e
H
H (DRTRY. = address. to Jume. o

Search the table
FUAF . carpy. ds set THEN . return. . oo o

CLER ....... B
JAMF @A+DFTR ELZE Jjump to address

.......................................................................................................
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LoEsew 7-0% COMPUTER TERMINAL FIRMWARE VERZION 1.03 #3#x

1 53 ASM ~ ANSI set mode sesuern

147 0F3F 40 OE N ASMR 3 IF Parameter THEN
............. 150841 73 U FO 05 MOV By BASMTL s AB) = table denatho
1470844 ET9) OEED MOV OFTR, #ASMT 3 (DFTR) = "ESC € Pn h" fable
; J H

24 0850 01 IR 1 s ESC L 1 h

............ BRLOBIL L OBAE e DM UEBGATML s Enter puanded area transfer .
el

............. A R ¢ ¥ RN L) - S~ U J -] S St S
3R 0254 OFRB% oW DK T 5 Disable kevboard input

............. B e e e e e e e e e e e e
40 0254 04 J ] 4 s ESC L 4 h

............. AL OBS7 L OBES e Bl RIEM s BEnter insart sharacken . mode. oo
4z

............. A3 0B3F DG e BB BB D B
44 025A OR74 oW EERM i Enter erasure mode

............. B
46 OESEC 14 jg=} 20 s ESC L 20 h

e A7 BT OB DW ... EACR ... RO 5Enable aute CR o an LE. o el
4=

............. AF L OR0S L ABMTL L RRM L ERABMTO A Takle denatho
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..... % 7Ry COMPTER TERMINAL . FIRMNARE. VER S IO . 3, 3 30 ittt e e e e e e e e e e e e e e e e e,
.............. LB UARM - ANST reset Mode S U O
2 3
.............. B B EBARME reset the sPecified mede (s e
4 3
.............. L=t S
& H ENTRY nane
7 T RPN
.............. Lo : it P
e, ST, S e
io H USES all
11 ......................................................................... EI T T T T T T T T
............. T PRI
...... 13 085F 31 DL ARME o ACALL GNP 3 REFEAT. set earameter .
"""" 14 0261 40 EC AC ASMR H IF no parameter THEN return
15 0263 75 O O MoV By BARMTL 5., (B). = table lensth . U TP
""""""""" 1670866790 0&71 MoV DPTR, #ARMT ] (DPTR) = "ESC [ Pn 1" table
17 0269 [ B ACALL  XSTAB ... j....search table e
""""""" 18 03468 40 E2 JC ASMR H IF not found THEN return
............. 19, 086D 13 3R BEALL STCALL bRl reuine
20 086F 30 EE SUMP ARM 3 UNTIL forever
S TR
B R k
......... B
ey
23 i3 . ARMT — ANSI reset made seauence table .
R R RIEMINIE Pl BRI D ANE
............. T B EARMTE contains valid eparameters for PESC L P )M SE€SUENCE. .
Pt
e R e
G0 0571 ARMT EGU -3 '
31 ...........................................................................................
e s T R ESETTT
33 0872 0B71 oW XGATM ] ;. Exit suarded area transfer ...
............ e BT B IBATIL RO
. 35 0874 O DE T OO TN -1~ S TN
"""""" 2ET0RZE T UoRRY T oW EKI 5 Enable kevboard input
a7
............ B Gy G
............ B9 0878 OBIB B XICM L 5 Emit insernt character mede
46
........... AL O87A  O& B b B EBE L B Y
‘R OHEHIE OB77 oW XERM 3 Exit erasure mode
4z
e ) (IS P RTRREE fg g AT e
.45 087E 0B&S oW XACR 3. Disable aute CR on LF
............ A R B s R
............. 47 ... 0005 L ARMTL O EQU (ESARMTO /3 s Tabde denstho



FE0OF

: Clear ®¥PSD# flag
ACALL SETDISF

Set dispatch and return

ur e

Get parameter strins

un

3 IF not done THEN return
.............................................................................. SETNORM ... 3 ELSE restare dispatch . .
B, #EGMTL 5 (B) table Tenath e
DFTR, HEGMT s (DPTR) = E [ 7 table

routine

ETIMF 5 Jump to an

................................................................. S .. JEEMT - oescape LT OFn Fs o table
................................................. i RERMT® contains the fourth and/or final character
.................................................... Ty P RIS
........................................................................ BT

5 ANSI set mode #1

R R I T R R I T R T T I R e

40 0002 EGMTL EG) ($—-EOMT) /2 Table Tensth

'
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Clear #PSD# flas
Set

IF not done THEN return
ELSE restone. dispateb. . .
(B) = table lensth

........................ (OPTRY. = ESC. 0.2 Xahle. o oo,

Jume to oany routine

EGTT ~ escare [

¥ FPn FPs table

ESC L > Pn h

e B OB BB LESC L 2 PRl
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##3# 7-29 COMPUTER TERMINAL FIRMWARE VERTSION 1.03 ##%

............... e BE L LLALBM - ANST mode #1 set mode Se|uenceE
el H
............... B L EALEME set the specified mode(s).
4 3
- SRRSO P
....... 2 ) ENTRY  han
7 3
cee P RITRTIRE BT e
B TR e
10 ¥ LsES A, B, TFTR
............. L
12
e A3 0EBO 3L DL . ALsME ACALL GNP 5. Get next (ar first) eparameter .
14 Q3B2 40 0OE s AlZR 3 IF parameter THEN
............. 13 0284 75 O FO_ Q2 o movo B, BALSTL 3 AB) = table demstho
i& DSE7 50 OSCS Moy DPTR. #A15T s (DFTR) = ESC [ 7 Pn h table
e A7 02BA <) o ACALL  XSTAB . ioSearch table
123 03BC 40 04 SO AlZR 5 IF found THEN
19 O2BE 11 3A ACALL STCALL H Jump to routine
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CLLoEERE CZ-27 COMPUTER TERMINAL R ARE MR S N a0 ittt ettt ettt et ettt ettt et e e et ettt

T
e
>
(g
)
=<

i
D
Z
i
—
3

=l
'y

o
i
-
7
i
n
i
Ca
3
)
f i
1
in
()
%}
(g
)
g
0
i

oy B BALRTL L E (B = table lenath TR
16 0803 90 OSDE MOV OPTR, #A1RT i (ORTRY = ESC % P T tabie
e 17 oabe 31 ] B ACALL  XSTAB . 3.... Bearch table .
oilogERe gl g i : A ERITIITPITPTRS PRSP
.......... 192 0808 11 U BAL e RTALL STCALL L dame e routdne
RO O=DT 0 EE S IMP ALRM 3 UNTIL farever
23
............ R
25
........... BT A e AIRT T ANRL mede ML Reset made Rable L
............ =0 . S

Pt b
K]

L

ROy

B b
A
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..... wEd -y COMPUTER TERMINAL FIRMWARE Ve RGO L O R e e e e e e
.............. LB LUBNMS moset mode SeAUENEE
2 H
e #EMS* sets the mode specified by the last character in the ... ... ..
4 ) H sequUence.
........ e
...... 2 : .
e L e, BN TRy O
& e BT BRI
.............. e e BRI MO
04 B BRI B
11 P USES all
............. T TP TRPE AT BT BT
e 13 .................
......... e oeET e T AL SRRy et iRt ER ARd Ra R
15
............. S S I
............. 17 OZEB C3 . L ELR c
A R s R BT SR BB
..... 19 OEEE 40 OE T USMSRET ... 5 Gheck for lower bounds L
"""" 20°0aF0 B4 (¢4 00 CINE AT HIEY =0 T EMEL ’
21 02F3 50 09 SME1: NG SMSRET 5 Check for upper bounds
............. S GaRe g TG BMRRE e BERET ek e e S
........... 23 08F6 75 Fo 09 oMoV B, #SMSTL 5 (B) = table lensth
2 aEa Lo Foy P SEAMRE. Bt e B R g
RO 25 0gFC O R AdME T ] 3 Jume to any routine
St PR R BETELBRSET R BB BT RERERRT
............. 27 0BFE B2 BN RE T RE T
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& H ENTRY TR

7 e
nane

................................... BB

5

......................................................... GNP s Bet nest (or ficst) earameter

SMEZRET 5 IF parameter THEN
1 (B) = table lenath

B, #HSMSTL
OPTR, #SME 5 (DRPTR) =
XCTAB 5 Search table

5 IF found THEN
................................. foodume te routine
H and keep goinag

25 ] SMET. ~ set mode seauence table

valid parameters for ESC 2 Fn  sesuence

h  sequence

0711 01 . )] 5 ESC = 1 ESC L > 1 h

0912 OROB W 5 Enable 25th line

5 ; . CBER TN E R
OIS OBZ2D oW 3 No kevboard click

0917

E“C L >4 h

oc 3 3 ESC = & ESC [ > & h
0921 OB43 [l ErEM 5 Enter kevead shifted made

Q926 08 oe ESC w2 SR LR S R
owR7 0BA&T jolh] Enable auto LF on CR

0%



T ZEOROMY  MICROBENCH 2051 CROSE ASEEMBLER (V1) S218 T E4FEB-EE 1530106 FAGE ¥

..... Rl Sv A G SO SR R S L R R SN R R o S PP PRPPRUR P
.............. 1092 OB&Z ... bW EACR 3 Enable aute CR on LF
VOFRA L BBGE B RAER R Enable aute BR en LR
<
e B OO0 MSTL Eau . (B-8MBT)/3 5. Table demoth



L2Y7RUM: MICRUBENUH S001 CRUSSE ASSEMBLER (V1) —Z18 Z4-PREB-HEd 10820306 FALE SO

..... FHE 22 COMPUTER TERMINAL  FIRMNARE . VBRI . L, 0 0 e

.............. LB RS mese MmO S T T
2 3

............. B ... BRMSE resets the mode: specified by the last character in the L.
4 3 sSequence.
e S e
& H

.............. T e ENTRY e
=1 H

e, el R T T O e
10 3

............. L . A .- - - 1 R
1z

............. L e e e ..
14 09z2C 11 2A RMS: ACALL  SETDISP i Set dispatch and return T
15 e R I T T T T T I T T T T T T T T TR T T

........... 16092 IR ’ ACALL SETNORM 3 Restare dispatch address

............. LT B0 B LR e
18 0921 24 =1 SLRE A, #7117 $ Subtract offset

............. 19,0933 . 40 0B T RMBRET 5 Check for Yower bounds
20 0935 B4 09 00 CuUNE A, H(79°=70"), RMS1

............. 210938 50 0% . RmMs: NG O RMSRET L. 3 Eheck for ueper bounds e
22 093A 04 INC A 3 Bump up inte ranse Tt

............. 230938 75 FQ 0% L movo o By #RMSTL 8 AB) = table Yensth
24 OY¥3E 20 0956 MGV OPTR, #RMST s (DPTR) = ESC + P tahble

............ ES 0941 0L 36 BAdWESTIMP S ume to Aoy routdne
26

............. BT OORAT R RMERET BB
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### Z-29 COMPLITER TERMINAL FIRMWARE VERSION 1.03 ##x

............... 3R PERM - ANSI mode #2 reset mode sesuence ..

b H
B < SRR OO OO, *AZRME reset the specified mode(s).

4 §

= SR L

N LR RTRRS T ERTPRTPIE TR s T
e T e
. foreeeee IR ERERTES T YIS PRP

NP T e
.............. i : GEES AR HeTR .

11 ......................................................................................................................................................................
............. R RITRTIES .

0944 21 RS AZRM: ACALL  BNF 3. Get nexwt Cor f£irst) earamster . .. ...
"""""""" 14 0%44h 4577 FR I 5 IF parameter THEN

15 ov4g 75 FO O oy B BRMSTL PR = table lensth
""""""" ie 0948 TESTT T TaessT T MOV 3 (DPTR) = ESC [ > Pn 1 tahle

17 OP4E 31 B REALL O XSTAR 3o Search table
""""""" i 098040 TR i 5 IF found THEN

1% Q952 11 e ACALL H Jump to rogtine

: =]
LF c:n R

............................................................................................... TR
;.. Disable A

D1sab}e auta

=7 UW&F OR&T Y
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#H3 Z-29 COMPUTER TERMINAL  FIRMWARE. VERSION, 1,03 #3%



............... R UBBD s parameter strine decoden
z 3

B < OO F R #PS0* inputs a parameter strins of decimal numbers separated ...
4 H bv a semicolon (to a maximum of 2) until the final character

............... B ..of the escare seauence (non decima) and not a semicelon) is L.
I H inpPuted.

.............. LA SO OO
g 3

............... e B ENTRY LAY = next parameter character
16 3

T & PP RN EXIT ... (R) = last character inpputed (Fs usuallxy)
12 H i ‘L7 = set if done decoding, clear atherwise
13 3

e R B RN

H tagsale flas
MOV FMADRL . #LOW (FPMBUF) H set parameter rointer

MOV FPMADRH, #HIGH (PMBUF)
......................................................................................... MOV FPMNUM, #-1 s dndt number of parameters

FMVALLE, #0

remove ASCII offset

get Previous value

FMVALLUE H
......................................................................................... MV o BMVALLE, A 3. sAave nhew Par
MOV A: FMNLUM
......................................................................................... CJINE A, #-1, PSDL 5 IF Parmnum
MoV PMNUM, #0 H parmnpum f= 0
H = still parsing string

B R A S A e e s

DPL. PMADRL
DOFH, FPMADRH

Mav TEMP. A H save character temporary
.................................................................. 5.....8et current parameter value L

H save in pParameter buffer
INC DPTR 5 bume Parameter address

Moy A. DFL H get low bvte address to
U, +- o 0 U - S . R ¢ CuINE Ay BLOW(FMBUF+2), FsDz 5 ] IF overflow THEN .
MOV FMNUM, #2 H aive max number of pParameters
......................................................................................... BAME O PEDE L Aand o skie
: MOV FMADRL . DFL 3 ELSE rerlace
......................... Moy L FMADRH. DFH kL parameter address
INC FMNLIM HE bumre number of pParameters
PR3 Moy A TEME . LIS restore. oniginal characten. .. . ...
CJNE A, #°3°, FSDRET 3 IF “3“ THEN
................................................................................ MOV FMVALUE, #0 .k oreseboparameter value
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TEMF,  FMNLIM

TEMF, #0, PZD4 H check for 737 as first char
.......................................................... BMNUML A IE se THEN addust pumber
[ H flas = still parsing string
B e T A R il e pan e
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MFPUTER TERMINAL FIRMNARE VEREION 1.

#GNP# sets the next (ar first) earameter from the rparameter

next (ar first) parameter, O if no more

set if no Parameters left, clear otherwise

e JAmoeyn 20 1908 GNRE L HJB GNPF, GNFL . 3 IF first time sinpce ESC THEN
SETB GNFF 3 tosale flag T TTTTTTnniTommmmmmrroomone
............................... e AR FR oy PMADRL, #LOW (PMBUF) 3 set parameter address .
MOV FMADRH, #HIGH (FMBUF) ’
MOV OFL. FPMADRL s Get pointer to next parameter T
.......................................................................................... MOy L OEHy PMADRH
MOV A. PMNLIM s Get number of Parameters 0..7
W EBQFEA 700 N GNFZ i IF no more on nene at all
SETR [ H L7 = o more left
........................................................................... L
MOVX A, @DFTR 5 ELZE set parameter ’
BN DETR, 5o bume eointer
MOV PMADRL ., DPL H and save o
...................................................................... L L) L E O X PP
DEC FMNUM H dec number of pParameters
R CLR....... U 5. LY = rarameter available L

32 O9F3 vy RET



Ay M T

PLPLRE LA 0D LR ADSEMELER (V) oL

O4ER XBLINAD:

-
v

LA BB

LE SURR U PRl DD

#XBLINADH is a Jump to the routine #BLINADN., It is wused to

STAR - search table

save bvtes sa that routines mav use a short Jump to here
instead of a lone Jump to the other routine.



AFCA — AN Pperfarm cursor addressing

#AFCA#* checks to see that the line and column values are lesal

and sets the cursor to the requested address. If the values
are out of ranse, the old line number remains and/or the cursor

......................................... ShEe En the TRAT CaTumn an the Time oo T BT R

OPFC
OPFE
0'?FF ...........................................................................
.................. SRGE TR IE TG GNBULESEN, ACRE TR I TRe P Ve d THEN akdE
21 0AO0S SETR [ H trick ckeck balow
e BAGE et R e e AN : T im Famae FHEN e
FoA0s RS A2 ARRE MOV YEAS, A OO set Yorosition
DAOA =1 I ACAEE ACALL GINF 3 Get next parameter

check ranse
IF not in ranse THEN
to end of line
Set X-position




""" Z29R0OM: MICROBENCH £0S1 CROSS ASSEMBLER (V1)-21% 24-FEE-83 15:30:06 FAGE S8
v L EEE 229, COMPUTER. TERMINAL  FIRMWARE. VERSION. L, Q3 #85% ... e

1 57 EIN - erase . in. display

................................................................................................................... B T T T T
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...... BEE -y M R TERM INAL F IR ARE e R S LN L O o e

O OO UPTR B mmmase A e
) 3

.............. B B ... REIL® erases the portion of the current line as specified .
4 b bv P

............... L SRS
& 3

.............. T BN TR M e
=) 5

R, ST RO SNSRI EXIT ... T
10 3

B 11 3 USES all )

........... G e R B
............................. T T AR BB B b PR R e T
e B QAzD 70 O INZ ] EILY IR mero THEN s

&1 EQ AIMF ECL H erase to eal and return
.............................. T L

IF one THEN

&1 CR AdMF ERL H erase from besinnins % ret
...... e T e e T T LRI ILR LT
....... 7O RGN EBIR IR e THEN
&1 )] AJMF EEL H erase entire line and ret
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L ERE -2 LOMPLTER. TERMINAL F L RMEARE . MER S LN . L 0 30000 ittt ettt et e ettt et et e e e e et e e e e e e e et e e e e
..... ASEM. ~ ANST. set oraRh i s MO
....................... ¥AZGME sets on. resets any. or.all of the attcibutes and oo

....................... L 5 A (X ¢ -
........................ 120 S N 11 17
....................... R = - X I
............ LB
14 OAZR =1 o ASGM: ACALL GNF : Get first parameter
ci ............................ B I T T I I I I R R R T T T T T T T T T I
""""""" 16 OAZD 75 Fo 07 ASG1: MOV B, #ASGMTL 1 (B) = table lensth
............. L7.0880 90 L 0830 e MDY DRTR BASGMT A UDPTR) moset o made table
18 0A43 31 F7 ACALL  XSTAR 3 Search table
............. 1P 0A8S A0 O B LASGO IR e THEN
20 0A47 51 4E ACALL  ASGO H call the routine
............ BL.004% 20 Db ASGO L RCALL GNP R Gl nent o parameten
22 OA4R 50 FO JNC ASGL 35 IF dene THEN return
............ A ORI . . R i W BET i S ELEE keer donrdng
24
e ESLOAAE L B4 ATGRE L A
26 0OA4F 72 JMP @A+DFPTR 5 Jump to routine
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##% 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 ##3#

................................................. P ... REOMI - ANST set sraphics mode table
B
e B P TUTODR #ASGMT® contains the address of the routines which set the
H requested attribute or srarhic mode.
3
................................................................ e A ERATACEER o ThE BNEL eEcapE I
................................................................. P, Seauence followed by the address of the routine which eerfarms L
H the reauested function,
............................. L .- | S - . SO RU
............................. O BB O R EEE L O M
OF 26 oW XATR § Exit all attributes
............................. R T T T O e L LR R AL LLILRARES
............................. OF A bW EHALE .3 Enter half dntensitv omede
............................. O BB AU EEBG L A M
QFzZD 0w ELINDL 5 Enter underline mode
............................. T
................ OF 30 W EBLNE L Enten Blink mode
07 DR 7 s EEC L. 7 m

OF 232 oW ERVM 3 Enter reverse video mode




LU FTLLMUSENLM SUD L LRSS AoDElMSLer AV P —S1ls

]

L

138 SUE UL FRLUE Wl

-
o

ASFF — ANSI set protected fields

un s

wr wm

#ASPF# selects the attributes w imply protection.  Multirle

attributes mav be This sequence

are interpreted by the different modes.

ENTRY none

20 0ALE
21 0ALA

22 0ALC

Get next Parameter
Exit when done

None Protected

Half intensity

OAEY
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##% 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1.03 3##x%

................................................................. B BBA T monvert beve Yo AECLI

3
................. i ECBAR converts a byte dinto its ASCIL esuivalent.

H

................................................................ T ettt ettt
5 ENTRY (A) = bvte ta convert

................................................................. T T ol TT o T P L e L EEE PR REEREEE
3 (OFH) = tens digit

(OFL) = ones digit

Save hundreds amount



Z2PROMS MICROBENCH 2051 CROSS ASSEMBLER (V1)-21#
2% COMEUTER TERMINAL FIRMWARE. VERTION. 1,03

................................................................. S WARPR S ANST cursor Rosition merorto
H
................................................. e RACER® outputs the current cursor position in the ANSI form oL
H aof ESC L P13 Fo R Flease note the tricky code to save a
L B B Faw bootes of  mode .

1z 3 USES all
13

14 OARL B4 Q& =25 CLINE A, #&, AFPR 5 IF not & THEN return

Bume to normalize

Convert position to ASCIT

QANS =
oADE b : IF not zero THEN
N ] suteut ten’s disit




.................. M CHOBENGH G051 CROSS ASSENMBLER (VI a18 A PER aE 1B ot 08 BAGE ©F 1 T s
OMPUTER  TERMINAL, FIRMWARE VERSION 1.03 ##x

@ 3
............... R RAPRNT® prints the pase to the wreosite Port.
' 4 3
............... O T OO RORUPRRSIN

[ H ENTRY none
7 LR
’ - H EXIT none

............... FOADF ML BA . APRNT: o ACALL  SETDISE ... 5 Bet dispatch and return oL
14
e AT 0REL L EBE ACALL  SETNORM 5. Restarne dispatch address. .. ... ...
14 OAER B4 a7 0 CUNE A, #°7°, APR 5 IF ESC # 7 THEN
Q3 H

ENTRY

nane

EXIT none
................ H'SE'E-aH
............................................. ACALL. GNP b Het ParAamEter
N ASBR1 3 IF no Parameter THEN
B OBEE e ING ... U S default to L
CUNE A #14, ASBRZ
NG APR. IR dnirange (0. 130 THEN. (...l e
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.............. L BB BRAME - ANZI reset all modes to power ue confisuratien. o
r 3 v
............. B B RAMP - reset all modes to power up canfimuration
4 s
.............. U S
& H #ARAMF# and #RAMF# resets all flasms etc. to the confisuration
.............. LT A - Bl o1 - L SR
3 H '
..... A R I
........ PRI RAEE : ERTRY e
11 ............................................... ; ...............................................................................................................................................
............. e : ExTT o
1:':: - - ; .................................................................................
............. LR R TR TRy oy R
15 .......................................
............. R T LT T T T L T L L TP L P PP P PTPEPITP RS PINRRES RO
17 OAF& 1 01 ARAMF: ACALL - GNE ;. et any parameter e TR
............. R PERPRY.Eo) £ L RPRPRPP PR 4 LSRRy g R O e
............. 1P oAFA 02 100z U RANMPE L ME L RRUINZ s reset and meturn .
s



=3 1520106 PAGE 97

.................................................................. PhJMEDL —wrae at end of Tine
3
.................................................................. L. FWEOLE sets the flas which causes the terminal to perform

H a carriage return and line feed immediatly after the 20th
H character before a line is displaved.

3 ENTRY none
.............................................................. T e e e e e e,
H EXIT none
................................................................. L SN
H none
.................. OAFDL D UEB o MERLE o UEETE L AUTRWRAR L Flas aute wrar
OAFF RET

an wn

aof line flas.
characters past column 7% are pPlaced in column 7% until
a carriage return is received.

un w

e

none

(TR




04 PAGE 98

in the ANZI mode for escare codes.

MODE ,  #00000001E 1 Flace in ANSI mode

enter ZIE mode

.

-
3
I
k3

MODE, #0O0J00010R s

AN
N
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...... ##x Z-29 COMPUTER TERMINAL FIRMWARE VERGION L. 8 s e

............... LB UBBBL memable SRR Tdne
2 H

............... 3.“‘“..“.”.“.“.”.“.”.”‘”.“.”.”.”.”?n.”.n.“.“.“.“.“*ﬁgﬁ%f.?H?P?ﬁﬁnth?nﬁlﬁﬁlﬁT“?f.ﬁh?.gﬁfh.l?ﬁ?HQHFE.AfH%ﬁ.hQﬁ.”.”.”.”.“.“,”.“.“.H.“
4 H not been Previowusly enabled. The 25th line is cleared at

............... A Ehe time At s enabled. L
& H

e T OO PP
= 3 ENTRY nane
2 s
By Xy B T
1

UZES A, B, DPTR, TEMF, FTR1

.......................................................... JBoO L L2SEN, RTL . 5UIF enabled THEN return
"""""" SETR LESEN 5 ELSE enable 25th line
......................................................................................... O B O LN e e
AdMP CLRLINE $ Clear 25th line
.............. B BEnh s oddsable ETEh TANE
24 H
............. ... %D2SLx disables the diselav of the 25th line and clears it. ..
26 i If the cursor is on the 25th line then it is sent to the
e B s Bame PO s s
28 3
e e e
=20 H ENTRY nane
............. S
22 H EXIT narne
............. . S
24 H USES A, R, DFTR. TEMP. PTR1
35 ............................................................................................................................................
i . .
27 OB1S 2 15 DESLs Cl.R LZSEN $ Disable Z25th line

7% FoO 12 ’ MOV B, #MAXLINE




LTV CTLLNUIDRINLTT St LD HDDEUIDLER LV E 72— La LT RSTES L8 SV U ARG Luw

..... BEE Z-27 COMPHTER TERMINAL FIRMUARE VER S LN . O 0 ittt ettt et e e e
.............. O & SNSRI -,

2 H
............. B RER

4 H autputs the command to the

5 H

OBZ2& 8 Turn on kew oli
ORZS 2
R Outeput command and

ded
..... A T T g e eFE ke eTicE
33 OBZF 74 B Moy B B I
"""""""" FETORIY By : SUMF XFCKER : Outeput command and return



.......... 13 C’Bgs
1R OBES




AL FTVACDY NI LNUDDINGM DWW L NS MDGDEIOLELT AV L 757l LD LR RDT0.S LAE SWE U0 PR LWS

1 H EHSM - enter hald screen mode

3 Enter mode

$ Set number of lines
3 Clear stop displavy and return

H XHZM ~ exit hold screen mode

....................................................................................... RS Ciear HaTd Srreen mode Fima, T
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##¥ Z-29 COMPUTER TERMINAL FIRMWARE VERZSION 1,03 ###

.
?

32 OBA4D 22 RET




*EKAM#* places the numeric kevead into the alternate mode.

EXIT none
....................... L T
......................................................................................... SETR . KFADALTF .. . ... ... % Set kevead alternate .
RET

ENTRY nane

EXIT none
........................................................................................ LGS " R T
........................................................................................ CLR _ KPADALTF .. ... ... 3 GClear kevead alternate .

REq T e AR ARAERRL BRI



153006 FAGE 105

EICM - enter insert character mode

................................................................... ®EICM* places terminal inte insert character mode. ...

JME XRZ_DISF 5 Diselavy anv change in status

ENTRY

Mo

EXIT none

Clear insert mode flas

............................................. AN RS DTSR Ty D e Ay Ay Ehanbe e statas oo
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5 *EC¥ enables the diselaw of the cursor. . [T




............... L3R ... ERCR < enable aute carriase retunn e
2 H

............... B B L RERGR® enables the terminal to eerform an autematic carriase .
4 H return upPon receirt of a line feed character.

P = PP PN
& H

............... e B BN Y T e,
3 H

............... BT D R
10 H

S 3 S RPN N USES . L L PP
12

.............. O U
14 OB&Z nz 2C EACR: SETR AUTOCR 5 Enter auto CR mode

............. L3 OBAA 2 U BE
1&

............. L e
1g '

............. L e e e
20 HR] XACR — exit auto carriase return

............. 0 L
22 H #XACR¥* clears the autoe carriase return flas.

............. P O
24 H

............. = O SO -3 . 3 A ¢ L 1 -
26 H

............. A Y -0, S B 1 L 1 - S
28 s .

............ 4 P = . SO 4L £ N
=0

............ 3
32 OB&S cz 2C XACR: CLR AUTOCR $ Exit auto CR mode

............. B OBAT. R RE T e
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..... #3#% 729 COMPUTER. TERMINAL FIRMWARE . VERSIIN . L 3 3000 ittt ettt ettt ettt ettt et ettt e e ettt e e et et e et e e et

i EALE — enable auto lane feed e

.............. e JEEALER enables the terminal to penformoan . antomatic .
line feed urPon receirt of a carriase return.

NE uE ur wE e

L R EXIT ... L - ST
3
I USES .. L=
.................................................................. AR TR AUTELE T Y B e B a T magan T
....................................................................................... B T
s A CRLE o o b S VEne Faad o T
H B T T T T T T T T
.............................................................. ! e EXALER Civars the aute Vine feed made Fivs.
T T T T T R 5 T T
B A N T R Y I
H
................................................................. L -2 & S A (-1 1L SRR
B+ USES .. L LR
GALEE HE AL s TR ALEE LR T
RET
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T TR 2 EGATM - enter guarded area transfer mode
2 3
.............. ?.“‘”.“.“.“.“.”..“.“.“.”.n.“‘.”.”.E‘”.”.”.“.“.”.“.f;ﬁeI”f.ﬁ!Efﬁﬁntﬁ€utﬁfﬂlﬂ§}“?ﬂ.i.ﬂ?ﬁ?”529h.ﬁhﬁtnélluqiti.”.“.“‘“.”.“.“.”.”.”.“.“
4 H is to be transmitted in a data stream such as transmit Page.
b H
........ BT e
............. 7 e ; ENTRY rlor'e s e BRI
B R R R ELETLLLEEE g T A e
4 UUUTURINS SEUT 2 O L PR
g g ERT L EERE
............. L B R MO
2
1z
T r L YA YL ERR FPRL IR Y DRTIILTIIIII I EGATHE R R R e A e AT e ErRRE e e
15 0370 22 RET ..................................................................
............. JEr T B TR R e
17 ...................................................................................................................................................................................
o S RS RRATTLLILLLILILEREEREPEEEEI SRR RN LR
............. PPN
20 H XGATM — exit auarded area transfer mode
21 H
............ B e e
............. 23 Wb uneratected data is to be transmitted in a data stream
24 H such as transmit rase.
25 i
............. T L L L LR EERREELRRERRRREE
............. B BN RY e
=] H
............. b L T -2 0 5 J 1)L PO
=0 $
............. B L HEEE MO mE
32
............. o S U
24 OR71 Dz 25 XGATM: SETR GATM 5 Set suarded area transfer

35 0B73 22 RET



LL¥HUMS MIURUBENLCH S0D1 LRSS ASSENMBLER (V1) =l Le4-PEBeEs 138 S0 MR 1LY

...... #2027 COMPUTER . TERMINAL . I RMARE VR G LN e O i i e e

erased in functions such as erase screen.



”4—FEB—83 152302046 PAGE 111

1 HE FCOLE - pProsram clock

) H
2 3 #FCLE# sets the internal clock.
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..... Fan Z-29 COMPUTER TERMINAL EIRMEARE Ve R S N O i it e e
.............. B UEBRRLINE ~oglean line camplet el

2 H ) .

.............. B A ECLRLINER writes spaces . inte. the entire line dindicated and. .. ... ...

4 H ' ignores anv settina of protected fields. -

U B, ettt s

& 3
.............. T e e ENTRY O (RB) = e number Yo @FASE

a 3
B AU S EXIT ... L

10 3 .

L OO L. \UsES A, By DPTR, TEMF, PTR1. WORKZ, INDXZ .. ... ...
LR EIEERREERNS 2 W N e
. 13 ..........................................................................................................................................................................
"""""" T4 OBSE RO TTTTUAF CLRLINE: FUZH FFIELD i Save protected fields
............. 15 0898 75 3F 00 ...omov o PRIELD, #0 .3 Make evervthins unpraotected .

146 ORYPB 71 AD . ACALL CLRL 5 Clear line
............ 17 0B2D DO 3 ROR L PRIELD .o 3. Restore protected fields .

18 OR9F peird : RET - B
............. RSOOSR

20

21 .............................................................................................
............ G O U F S

B LA BN B R Al e
............ e : e BERL moclear dane

25 3 . #CLRL¥* writes spaces into the entire line indicated. B
........... B SRR WNTESE BRRNES, A0R0, BN SNTATE LINE ANTRERIE A

BT B ettt ettt s ettt et e
............ Sl ; e ENTRY By T ine mamber be Ernee

29 ......... ; ...............................................................................................................................................
............ S e : EXTT e

31 ; .....
............ B e e RN T
..... B

....... 54

35 OBRO  EA CLRL: ] R B .
"""""" 36 0BATTLE [olalukc] LEALL [ s Calculate address

37 0BA4 74 . B ey Ay #NUMCHARS 3080 characters
"""""" H30BAL 75 Fo 00 MOV B, #0 $ No attributes

29 OBAY 0z 100C LJMP R2_FILL 5 Fill with spaces and return

............................... £ o A S I R R T T T T A S T T A e e T T
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#3## 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1,03 ##3%

2 H

e B A BCLRSE clears entire display ewcept the 25th line. IF curser

4 H 1s on the 25th line then Just the 25th line is cleared.
.............. O OO
.................................................................................... D
rlor'e ...........................................
........................................................................................ B
.................................................................. A BT L

IF wvpos = Z5th line THEN

WORK , #NLUMLINEZS-1 3 Get number of lines

INDX1, #0O $ Inmdex for -LORDER-

bump ind:l
UNTIL work = 0

hoeme and return

Set cursor

CLFO - clear foresround

44 QpCZ 75 F [a1=] CLFO: MoV FFIELL, #00001000R 3 Make half intensity pProtected
e85 OBCS 71 B ACALL  CLRS b Elear screen
446 ORLCT 75 ZF 00 MOV FFIELLD, #0 3 Make nothing protected
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N
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..... ##% 229 COMPUTER TERMINAL., F L RMWARE VR R G LN | L 3 0 ittt ettt et e e et e e e et e e e e e e e e e e e e e

............... L B BB moerase from besdnning of L Ane
2 H

.............. e R ... %EBL¥ erases from the besinning of the current line to the .
4 H cursar, Cursor position does not change.

.............. 2
& H

.............. T i e ENT R T e
= 3

.............. - I -2 & O A 1 11 -
10 3

............. LR MEES Ay B, DPTR. TEME. FTR1. OWORKE.  INDXE .
12

............. D i e e e e e e e e e e e e e e
14 OBCE E4 EBL: CLR A

............. FR-I0) = v - 1= AR v =1 RPN 121 AR - L 4 ¢ £ = S
146 OBCF 12 0503 LCALL  CLA s Calc address for (0, YPOS) o

............. 17 . 0BDZ. BT A MO A XPOS L E Gek number of characters
12 OBRD4 04 INC A H to erase

............. 12 0BOS. ... ..75 . ... FO ... Q0 ... MY VB 8O LA Blear attodbutes .
20 ORDE oz 100C LJMP RZ_FILL i Clear and return

............. N
e

.. G
24 '

............. B BB moerase, e n e AN e
26 $

4 A AP ¥EEL*® clears the entire line where the curser resides. ... ... .. ... ...................
23 H Cursor pPosition does not change. o

............. D T
zz L T R TN TPPTPR PP

............ B R ENT Y O
E2 3

............. S S 0,8 S N 1 111§
=4 3

............. B B beEs Ay B, DFTR. TEMPS PTRI. WORK s IND
)

............. B
Z¢ OBDB a5 12 FO EEL: MOV E, YPOS s Get current pasitian TTTTTTrrimmmmmrrromemees

............. FPOBDE B0 B0 BdEBLRL s Blear ddne and returnn



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

.............. BN UBDL merase ro end of N Ame
2 3
et B S iiiiiii........ REOL%® erases from the cursor to the end of the current line. ...
a ; Aot TRIEE ALl e AN, S ENE N e AR RAEE AN
e G
7 L R T R S R L LR LTI TRPPEPPERPPRS
e Y BN RY RO
& T BRI
............... O S -2\ 8 SR 1 -1 1 OO
. i Tocesenee BRI
............. L 3 MsES A B DPTR, TEMP, PTR1, WORKZ2, INDXZ
12
............. O
14 OBEO 75 FO 00 EDL: MOV B, #0 T CVear attributes
15
............. 1 vaEs T e e
............. AR -t = O = 3 SN > S
12 OBE& o5 11 SUBE A, XPOS
............. 19 OBES 83 14 B2 ... ..My DRL, LINADL 3 Get line address
20 OBER a5 1z 2z MoV DFH> LINADH
............. ZLOBEE. . 02 .. 000 e BR O RZUFILL L 3 Erase Yo end and retucn
22
............. B
24
It
26 HH ERLO — erase from besinnins of displavw
B B et e,
’ 2e H *ERD# clears the screen from "HOME” position to the current
............. B e e s, Pasition. | The excertion is the 2Tth line. Curser L
Z0 H position does not chanse.
............. S
a2 3
............. B e BN TR Y O
24 3
............. = . S -3 S B L 1L PP
36 3
............. B R i MEES A By DRTR, TEMP, FTRL.CINDX1. WORKZ, INDXZ

IF index = current THEN
erase upP to cursor

H c]ear entire line
H bume 1ndex counter







#ZCH* places the cursor at line zero, column zero.

......... 25 VU *PBS® - #CLFT# stees the cursor one position te the left but
G foore Hoe ok hrap Around He Bhe PrevTovs I ine mtter remchimg rrrirrens
e T T € .‘-!.'.‘!'."."!..».?.’“.9.' ......................................................................................................
28 H
............. B ENTRY m O
30 H
............. B 5 EXIT none
%s Prerenegreereees e TR IR
............. B A MEES A DRTR. PTRL .
Bt TR LB T L
............. B e
26 OC3D PRS EGIL %
............. B D BRI e
=8 003D ES 11 MOV A, XPOS ;5 Get X-position
U 39 0C3IF 70 O JINZ PBSL . 3 IR SXPOSS ds zero THEN
40 0C41 22 RET H return
41
' 4""6'5'4"’" IS FES1: ' DEC T UXPOE s ELEE decrement —Xphg= T
3 0C44 21 F4 AJIMP XBL INALD H build address and return



LLSHIAINTS FIALPLESEMLET SO L LRLEsD ATDEFISLER AVEI ) —L1os LHTPESTOLS PSSO OIS FALE LT

1 HH ACLFT —~ ANSI cursor left

L= e LR TR ELEEEL LR LA RLRRRERRREE T R HOLETE SterE the CONSor ohe Fosition Fo The TeFt and wrame 1 i e

............ ?".é'.......“....................................‘...?..............‘.‘.,‘...9!”.'?5‘.".'55..?.’?..".T‘.@..4”.'."4"-‘.‘.’.1.‘?5‘.5.“.‘..i.'.“?..?“f.t.‘?‘."..f’."—‘.'?.’:.'.‘.i‘f'?‘.‘:.'?.‘.‘.J!“.r.'.‘?‘.i‘.f.'f:'.t.4.....‘.....
5 Grrr e S A R AR SR P
31 H

e G Grorreree ey eNTRY R TTTTTTTTTTe
33 H

e R RREERPELPRERS EXTT bR T
25 3

............. T e e A DBTRG BT TEME 7T e
=

::*.tz ................................................................................................................................................................................................
% 0051 ES 11 HCLFT: MOV A, XFO3 3 Get X—position

e e So B N2 CLET e S TR et Fers THEN ise ROLETE e
41 QCS5 AL 1z MOV TEMF, YPOS 3 Save Y-position

............ Hd QLR TRy R e T T
43 QC59 ES 12 MOV A, YPOS

............. AR OLEE BSOS e T EMBAY HELETL T IR veae T d Rt ShaRse THEN e
45 OCSE 22 RET H do nothing

............ BL e e T B R
47 OCSF 75 11 4F HCLFT1: MV XFOS, #MAXCHAR $ ELSE move to end of line

R LR ey s FRRY SSEERTERTEE P R L R e PR A WBLINALG e g GRdEtE R FETURR e
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15

1 53 CRT — cursor risht

fhe Tast coivmn then the curmar Will ot Be advapmag: oodfedilo

R
IF end wof line THEN

ar ww

O $ IF no Parameter or O THEN
QC7z . 0 U ING....... B ERNU bUmE . R L i



L2FPUS MLILRUDBENLF SW0l LU ASSENISLER AV L )=l LG EOTES LS SUEOD RO L aWY

LLEEE 229 COMPUTER TERMINAL. L RMWARE  MER S LN . L O 10 ittt ittt te ettt ettt e et et ettt et ettt e et e e e e et e e e et e e et e et s s et aeneanaaens

............... L e B L JHERT s Hazed tine  cunsan A s e

.............. e e e RHERTE moves the cyrsern. risht ooe column.  IF the curson ds.
4 H in the last column then the cursor moves to the beginnins of

.............. = O SIS -8 11 SO0 == -3 S 4L
& H

.............. /2% Y
3 H ENTRY none

.............. 2
10 H EXIT none

............. 7Y
12 H USES A, DPTR, PTR1

............. B e e e e
14

............. 15,0079  ES AL HERTE MRV A XPOS L Get XresiRion.
14 QC7B B4 4F E& CINE A, HMAXCHAR. CRT 5 IF not eol THEN use *CRT*

............. 17 0078, . AR B e O TENME, YRDSE R ERNe YmrasAtAon
18 0C20 1 A3 ACALL CON 3 Mave cursar down

............. B I = e 3 R L - I 4 . S
20 0C34 BS 05 01 C.UNE A, TEMPA, HCRT1 3 IF =pos did not chanse THEN

............. b 0 = o DTS -3 RIS SERIE - 1B (13 4 /5 5 /1 IR
22

............. 23.00ES 780 A0 00 U HERT L MOV XRDE, 0 LS ELRSE pve Koo besdnndne.
24 OC3B 21 F4 AJMF XBLINAD H urpdate and return



ZZ9ROM; MICROBENCH 2051 CROSS ASSEMBLER (V1)-218 Z24-FEB-83 15:30:04 PAGE 121 e
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ES

............ 1o S RN £ o= Lot L PP PPP
. S R RRELER TP PP EEPPPPTRLPPPPSEPP :
............... B 3 ECUPE moves the cursor up one line on the diselaw., The .
4 H cursor may move out of but not into fixed reaicns and
- PPN VTR never PASY VIne ZerO.
........ A ]
.............. e,
= H ENTRY  nane
4 3
QBT R NRSRRRIRLER ERrE L LT LTI E LI NI
............. T SOOI
12 H USES A, DFTR, FTR1
B - R E e e
14 !
............. 150080 ES A2 L BURR L MeNV A YPOS 3 Bet Yopositian
16 OCBF L0 032 JZ [EI 5 IF top of screen THEN return
............. 1z, 0021 BT A7 R U BINE A TECROLL. CUPIA 3 IF top of screll resion THEN L
15 O0C24 22 CUFL: RET H return
i
20 095 E4 13 01 CUF1A: CNE A, #MAXLINE, CUFIR 3 IF 25th line THEN
U5 S5 = S = U RET L LR 4 T L N
2z
............. B QCEY AT AR W BURBe L DER L YROS R ELRSE decomosdtdon. o
24 OC9B 21 F4 AJMP XBLINAD 3 update and return
............. B
2&
............. B L
el
............. B RGP o ANS T G B O M
30 3
............ A R EACUPE moves the cursor towand the tee of the diselax.
22 H the specified Pn number of times.
............. 2 U
34 3
............. L A - . I .3 AT ¢ 1147 U
36 3
............. . O SN - 4 N O £1-3 1L S
as H
............. . J I .-+ -3~ SN = LY . <8 N~ S €111 ). 8 R o I - 3 T U
40
3 P F
42 QoD 21 D1 ACUF: ACALL GNP 3 Get parameter
............. AR QCEE. T O e dNZ o AGHY AL IR g rarameter or OO THEN L
44 OCAL 04 ING A 3 bume to 1
=
............... o e e e et et e e te e h et e et et et e e aeae e aet et a s e e e e e e s e e e aaeae e aeane e e aee e te et s ae et n et aaa ettt et as et aa e e e e
4L OCAZ FA ACUL: MOV INDX1, A 3 Set up index
............. 47 QCAZ L RL L U BD AR ARALL  CUe UL REFEAT, cursorn up ane 1iNe L
2 OCAS oA FC [LINZ INDX1, ACU $ LNTIL count = 0O



L EEE R COMEUTER TERMINAL  FIRMNARE, VER S TN, L B ittt ittt et e et e e
.............. B L BEIN T s O O
2 H
.............. BB DN maves the cursor dewn one line on the diselav. (The
4 H cursar mav move out of but not into fixed resions and
.............. e e menen PRt L AE B
& H
.............. T e B
2 3 ENTRY none o
?
........ g : EXTT e . e e
. A G O
........... i5 ; SES A DETR. PRI
............. e o
LR R R R EEEERERS
15 OCAS ES 1z CON: Mav oo Ay YPOS i Get Y-position
............. 15 BERA AT R XY A BMAKL INE.  CBN SRR BEER T ine THEN R EGRR e
............. 17 0CAD B2 BB e
12
............. 19 OCAE B4 17 0L CDN1:  CJNE A, #MAXLINE-1. CONZ 5 IF 24th line THEN return . s
35 oiET 25 RE oo RS RS L L AR A ERE R AT
............. 2 OO
22 OCB2 04 CONZ: INC A $ Bump value 0TIt
..... 23 OCB3 BS 13 0L ... EJNE Ay BFIX, EDN3 5 IF scroll resioen THEN return
........ 5% GEEE TR RET
............. Ty Uy OU U
5% GeET o8 i i . TR YPhS SUELSE Bume BESIEian e
............. 27 0089 2 FA& . AgMP L XBLINADL i Uedate and return
28
............. OO TRSRPNPRN
30
..... 31 P
........ T Py L LR R LR T TP PPPPPPPPRTPOIED
33 H
............. T R Ba TR e GF ERe TaRiEe e
.......... 32 H the specified Pn number of lines.
SR S TR TR L R S
37 3
R+ S SRR RLRALILILD R TETEPPPPPRREE ENTRY BGR T L
39 3
e g EXTE PO L R S P LT TPPPPPPRIRTEY fe e
41 5
.............. B e TR LB T T
. 43
............ QT
4% OCER 21 o1 ACON: ACALL GNF 5 Get parameter
............. B OB G L R T e L e N e
.............. 2 ;.0“-".':. LA N A ...} bume to t
4% OCCO FA ACDO: MOV | INDX1, A 3 Set up index
.............. G DR L A AT T RERLL T EIN T R EB AT Fare nr bR Bne VTR
51 0CC2 DA FC DJUNZ INDX1, ACD $ UNTIL count = O
............. B GEEE T mer e T SRS T T AR BRI T



3
3 #APBT# moves the cursor back the number of tab stops indicated.

20 ocpz oS EO F& DUNZ ACC, AFPEBTI1 H
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...... #HE I22 COMPUTER. TERMINAL. E RN ARE R N . o O e e

SETDISP } Set dispatch and return

...................................... DEADRL, #LOW (CUC) 5 Next diseatch address L
""""""""""" DSADRH, #HIGH (CUC)
HAZ, CURO 3

. #P4A, CUAL

IF vatlue »= numchars THEN
move to end of line

CURO:

CLUR H chec Yower bounds
. L Ry BMAXLINE, CUBL 3 check far ueeer bounds
COEFEA BT 157 ) LZSEN, CUR 3 IF 25th disabled THEN ret o
i OCFD 03 PR 5. ELSE fall theowsh
OTRE R R e R ! T cananiprnnodsh. L
............... YROS. A ... replace Y-position
................................................................... i hiae : periane Yorosition
............. G A i AL EE TR T Rt W et eh e R
ONO& 3 IF Hazeltine THEN

H do mod function
............. BB GHOE A R T g T R T g I
op1o H move to last line

cUcz : Check for lower bounds
....... Ay BN AR S, oA
CURZ ’

5 Check for upper bounds
5. IF bad ranse THEN move

: Replace X-pasition
XBLINAD .. Build line address and return
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o
W
2
(=l
[
-
D
[n
m
-
b
a

............... B L UBBR s define serol VAnS ReSIion
2 H

e L U *¥DER%* defines the scrolling resicens top and bottoem line. . . .. ... ... ...
4 H The region must be at least two lines long and can not include ’

T - TP | T he Tt M.
R e R LR L LTI RII TR R RP R >

.............. . USRI
2 H ENTRY none
PSP S e
10 H EXIT none

............. 3 .
12 H LUSES A, DPTR

............. d e
14

............. 1024 31 Db BSRE L RCALL GNP .3 Bet first parameter L
14 OD26 &0 01 JZ DSRO 3 IF parameter and not O THEN )

............. 17,0022 38 e BB A A ponmadize o 0024
18

cereen 2 oDy B4 17 ... Q0. ... BERO: . CJNE | Ay HMAXLINE=L, DEROA
20 onz2C S0 02 DSROA: JINC DSR1 3 IF top >= 22 THEN

............. 2L 0D2E RS e TECROLL, At chanse value L
22

............. 230030 3L DL D8R ACALL GNP L3 Get onext parameter
24 OD32 &0 01 Jz DSR1A 5 IF parameter and not O THEN

............. 2RO0034 1A JBBE A onermalize to Q.24
26

............. 270035 B3 17 0L BSRIA L LGINE A TSRO L DR e
28 oD3g D3 SETB C 3y IF hottom = top OR
29
20 0D3? 40 QS DER2: JC DSRERR 5 IF bottom < tor OR ’

............ BLODIR B4 AB 00 U EINE A BMAXLINE DO R A e
32 OD3E 40 0z DSR2zA: JC DEROK 5 IF bottom »= 25 THEN error

............. B2
24 0DA40 74 17 DSRERR: MoV A #MAXLINE-1 3 Default error value

............ FF.ODAZ 04 o JBSROKE L ING AL e 3 Bume, for tae of bettom fimed L
36 004z FS 12 MOV BFIX. A 5 Save value

............ BT.ODAS . BL. L Bb AR SCH L Bet qurnsar hame and return L
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..... #% Z-2y COMPUTER TERMINAL R I RMARE . VB RS LN L O 0 e e e e e e e e e e
.............. B U PIL moeerform Ansent L Ane
2 3
.............. B e B ERILE dnserts a blank line at the cursor position after ...
4 H moving the remaining lines down one line. Evervthing is
.............. e A done relative to the resion the cursor in, tor fixed: ... ..
S H bottom fixed, 23th line, or scraol No region
.............. 3 . ouatside of the current resion is effected.  The cursor dis L
k] H maved to the beginnine of the current line.
4 3
S SR L L L L P TP P L P PR EP P PP PREPREPES
A | IR B TRy Tl
............ fae R : e
....... 13 BRI MO
...... e : e e P
..... 15 e Ees Al TR
........ RN TRNTPPEPPPPRPRE R e
. 17 ..............................................................................................
.......... OTAT e s S i Vs el U VATGEL
. 19 D&Y L0 T FUSH R L,
............ S bRAE T EO & SUSH BETX s
21 oDap B A2 ] MOV A YROS . PoBet mosition
<o) . : TR Bs 17 00 CUNE A, TSCROLL, FiLa 3 IF upper Fixed region THEN WU
. 23 0032 40 . 21 ] PILA: L HC PILRTY ... LI dustometurn
............ Saoenig i SEr BETX B,
25 obSé BS .. =2 O ] CJNE  A. BFIX. PILY 5 IF last line scrollins resion
ceeee B RES as 15 £ The B VRaE e Dot SRS AT BEROLIANS FEAIAN
. JEZ7 0050 7L Pl ] PILO: ... ACALL | CLRLINE . [ dust elear the line ...
""""" ZE00SE T @0 iz SUMP FILRET
29
............ B OHaT Bl B LR B e
31
............ B ALIAE B LG N e EMAXLTRE S BTLRFL R et SRR T iaE THEN Retiuna
23 OD&S 75 FO 13 MOV B, #MAXLINE 3 ELSE clear 25th line
G R Bt LM BTy T S g B
25
............. B BIA R T L N R
37 On6C =29 1z 17 MOy TECROLL, YPOS i Insert lipe wses
e G FECREPRES RIS ERRITEPITRITEY EALL BRLE L L i ime s
a9
............ e LY I G BRI B B v Ea e e G Tihe e
41 0075 oo 15 PILRTLz ] POR BRELX . PoRestore values
............ HB OLIT U he g RO e are values .
43 QO79 Do 1z POP YPOS
e TR g BT P A BT T TRE BAHRECE A e



20 0025 A Fi [INZ INDOX1, APIL1 5 LUNTIL count = 0O
21 on=7 s RET '
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...... s B Auorac RN Lo B3 B = T T o L S Y o e e A A

B TSP S ST POl o rerfomm de ) et s e
2 H

............... B e BPDLE moves the remaining lipes of the current resion MR
4 H one line, clears the last line of the region,. and moves

e | the. cursar. ta the hesinning of the currcent Line. ...
& H

............... /S O N
2] H ENTRY none
4 : ettt ettt et ettt e et e e

) 10 B EXIT none

............. 0 . 2
12 3 USES alt

............. O O
14 : '

............. 18 0082 0.2 URDLE L UBMSH U YROS L L BRVE VALUES . L
14 OD2A (s} 17 FLISH TSCROLL

............. 17 0080 B0 BB BE X
138 ODZE ES 12 MoV A, YPOS $ Get current pPosition

............. R ) v s DU = DU - ¢ I » (%1 SRR - TR - SR I---- 120 S I ¢ - 2 TN - - S,
20 onvz RS 17 Q0 ZUNE A. TSCROLL. POLA 5 IF upper fixed THEN

.......... LELODPE .80 L DE L PDRA W PILRTL o dust met DT
22 0ope7 04 INC A

e RBODPE B 12 L0 CJNE. ... .. Q. BEIX. PDLL................. t. IR Jast dline.of scrol L. THEN. ...l
24 0098 71 Db POLO: ACALL CLRLINE H clear current line

e 25,0090, 0. | SUMP. L PILRET . ... i LI and. et unno. e
26

............. 27.009F 80 .08 o FDRs R RDRE IR bettom Fixed THEN L
28 0DAl B4 19 D1 CUNE A, #NUMLINES, PILRT1 H IF 25th line THEN

............. 2% 0DA4 75 L FQ B MOV B BMAXLINE L edean BERh AN L
30 oDhA7 20 Fz2 SuMP FOLO H and return
B e e

""""" 32 ODAY a3 a 1z FDOLZ: Moy YFOS, BFIX 5 Put cursor above fixed

............. FROODAC AT L D Y
24 ODAE a5 FO 17 MOV TSCROLL, B $ Get saved current line

ceeie..... 33 0DBL 1z ... L LCALL PLE ... 3. Line feed to simylate . delete. ... . ...,

’ 246 ODR4 Al 72 AJMP FILRET 5 Return



33 APDOL. - ANSI perform delete line

#APDL¥* deletes the specified Pn number of lines at and

g H FaTluwing the Cursar Bositivh.
= H

............... T L
7 H ENTRY none

.............. B T L
k4 H EXIT none

T
11 H LISES A R, DFTR, INDX1

............. Qo T T T S L B
1z

............. T GIEE L T AR  ATALL T T A e e e e
1% OoDBE 70 01 JINZ AFDLO 3 IF no Parameter or O THEN

............. VB ODEA G T AL SR LT
17

e e R R RERTTTLRPPRTPPLS ABEL G MY IR S oy S EGE IR L RdE T s
1% ODRC Bl ag AFDL1:2 ACALL FOL 3 REPEAT delete one line

............. B OHEE IR R e e T AR T T UNT L S aaR @ T
21 0DCo 22 RET



U ZZYROM: MICROBENCH £051 CROSS ASSEMBLER (V1)-Z18 Z4-FER-8£3 20106 PAGE 130

..... ??&.Z:+3.YUMPLTER“TERHINAL FIRMWARE . VERSION. 1, m3n%i%”.“.”.n.“.u.“.”.”.”.“.“.”.“.”.“.“.”.”.”.u.”.”.”.”.“.“.“.“.“.“..“‘“.”.n>“.”.”.“.”.”.
e L S I morerfonm dnsar Al R O
z 5
............... B A L BRIDE move Al characters that are at and to the risht of the ..
4 H cursar one calumn to the right. Cursor pasition does not
.............. = S -1 (1 ¥ (- -
& s )
............... /A SOOI
] H ENTRY  nane
........... A
o 10 3 EXIT none
............. L S R
12 H USES all
........... IR S O
14
............ s onct 74 50 o UBIGE MOV A BNUMCHARS 3 Cale number of maves toomake ..
) 16 ODC3 faec CLR I
............ 17 0004 PS A EUBE B X
’ 15 0DCa FA Moy INDX1, A
L
TR oneT ES 11 Moy A, XPOS $ Get current address
RUUDRRURRD~# Je) v S 23,001 R 1 TN MOV L LT 4 X RPN
22 ODCC = 05032 LCALL LA
............. e
24 ODCF 78 20 MOV FTR1, #° ° s Init value far 1st slat
............. e o Y & S TR 1) o £ s+ T . 1 PRI
2
......... Z7ONDE L ED U FRIELE MOYX  Rs B TR
o 22 ODD4 EC MV WORK, A 3 Save lower character
......... 2P OUDT B3B3 EF BN DBy AT RN
U 20 oDDaE EO MOV X A, @DPTR
............. B ODDE L ED MO TENMR A Bave Jewer attribute .
a5
............. e = R i L\ - £ S 5 = RS
24 0DDR FO MOVX @IPTR. A 5 Write lower attribute
L Esonne A3 BB 10 ORL ... D B HR R
o 24 ODDF ED MOV A, PTR1
eeieieB7 0DEO B MOVX L @LFTR: A .. 3 oMWrite dower character ...
et
............. 39 0DEY AR 04 v PTRL. WORKA 3 Emchangse character o
40 ODEZ av (o] MOV FTRZ, TEMFA 3 Exchanae attribute o
41
S ERREED) s (S PISPRT G ST SRIE IR EPIEPIRPIREE N R RRTRTITP PPN R
e A3 ODEE oa o] BB DJINZ INDX1, BICL ... SUMNTIL all dome .
44 OLEE el RET )
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.............. L3R ARIC = ANST perform insert character
= )
.............. B A MAPICE inserts the specified number of characters inte
4 H the line.
= 3
.............. R R L L LT T T T T RRISEIRITIEIEPPIEILE
...... 7 IEEEER .o . ; . ENTRY rl.:‘r'e .
........ Lo BTN IR
.............. e BRI meme VTR
o o BRI
............. 1 DU SO USES ald o .
far e B BBRRLL LB
......... IE: . s e et e e e e R . . cssenseseas
R enEs gy YRR AR AL ERE O BRRERE R
............. 15 ODEB 70 O L ...&gNZo o ARICO 3 IF mo parameter or O THEN .
12 Ghen Garoe The A e B oo PRCARETEL. AN BLIE
17
e etEE S RIIEITEITRPTPEP PR AETEGE T TR A RS EITRIEIPPPTPITPERLS
.......... 19 ODEF BL Gl ARICY: o ACALL | PIC L ...............5 REPEAT perform insert char
20 ODF DE FC [JNZ INDXZ, AFICI 3 UNTIL count = 0

21 OOF3 22 RET
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...... #% 227 COMFEUTER  TERMINAL . F L RMWARE, VR LN L B ittt e e e e e
.............. LB BB mrernform delete character
5 s
.............. B e B L BRPDER deletes the character at the cursorn position booomovin®s oL
4 H the remaining characters on the line tn the left one column
............... Y e And dnsenting A space in the last column oo the line.  Cursoro .
& 5 pasition does not chanse.
.............. L. PR
=) H
.............. e ENTRY MO
10 H
............. L EXIT MO
15 T SRR I
.............. B HEEE A
............................. T T A R TR HARGHAR T R e o mee T e
................... LR
.......... oe Ti ckpiiy R . e
e AR oDER B O AN K s A
74 4F MOy A, #MAXCHAR s Get address at end of line T
...... 23 Lz RO M B R
SRRRERE = F4>cc /PPN o CRREEI by L ™ L e
e QEOQZ B0 MOVX Az B TR
.................. & R FERIT A U Hve Geeer Chariter e
.. 74 B0 ] O A B e
.......................... Lo B NGV CHETR. A S ETean iast Eharmcter J
colLLLE7 OEOT7 . EE 23 BF ] ANL ] B AT RN
EO MOVX A, @DFTR ' o
F9 i MOV PTRZ, A 5. . Bave uppern attribute
il : Fo L Movxo o @DRTR, AL e Blear tast atteibute
R OEGE T P S LE PR TT P SRR PP P EEE R ERPREIEPELEPRLE # VLTPES B IR e e FRLLERSR ARAIARNER
OO 33 OEOF &0 LEO L AT BOCZ P OExit out if last column
QE11 ES a2 FLOCTE MV A, DFL $ Decrement DFTR without

QEZS FO MOVX @DPTR, A 3
o RESL B g TR RIT A \AATPES DR, BATRANL e IRARELEMAMAREAT
OEZ% B ] May o R BT
S GESA R RRITRTRITILS MUK BRETR A U e AR IR
A e JOTRRRRRRRS BT BRI Was B R SR R
OEZ2D az L OO L\ SR FTRZ, TEMPA ... i Exchanse attribute .
56 OEZF DA EO [INZ INDX1, POCI 3 UUNTIL a1l dapne T
0EZ1 2z POCE: RET



29ROMs MICROBENCH 2051 CROSS ASSEMBLER (V1)-218  24-FEB-22 15:30:04 PAGE 133
### Z-2% COMPUTER TERMINAL FIRMWARE VERSION 1,03 ###

e TR PRPRURRRS. L S AFDC - ANSI perform delete character
5 g

.............. B . S ¥AFDCH deletes the specified number of characters from the .
g g Pl T, S AT CR AU AL RSN AR AT AT RRRAATR AR
) 3

............... T L
7 H ENTRY noane e

.............. G L s

............... LSRR BRI MR
10 H

..... 11 H USES all )

....... e T TR T

13 .

............. B QS B AR T BB N T e b AR AR T e
15 0OEZ4 70 01 JINZ AFDCO 5 IF no Parameter or O THEN

............ B GETA "D e g T e S R TR R B LS TER
17

............ VB GBSy R ARy T A INEIKE . A e e
19 0E3R B1 F4 AFDC1: ACALL FOC 3 REFEAT perform delete char
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LkeE - COMP T ER  TERMINAL  F I RMWARE. VR S TN L R 0 it ittt e e et e e e e e e

............... B S 3 DRI 4 £:3-1 = S 3 1= J0-T =3 S <2 L B - 5 U
e 3

............... B e L HZDESERE sets . the baud rate of the LART bwiltlinta the 8OSl.. .
4 3 .
.............. L
& H ENTRY nane -
................ e e e B e e e e et e et
] H EXIT none

T S T e et e ettt et e ettt eeee e ee et ee et e et ae e ae e et et et
10 H UZES all

............. d e
1z

............. 13 0E3D XY BA ... ZDESBR: ... ACALL  SETDISR . ... ......%.Set dispatch.oand reXurn. ...
14

............. 15 0E3F AL AR e ACALL SETNORM. ... 5 Restore dispatch address. L
16 OE41 P CLR [

............. 17 0BERZ 4 A0 ... BUBB A, ¥7@7 % Bubtract offsebt
12 OE44 40 18 i SERET 3 Check for lower bounds

............. 19 OE46 B4 OB . 00 o JGUINE A BOINTSTRD L ZDS0 5 Chesk foan WPRPEL Bounds .
20 0E4% 50 13 Z0S0 JNC SBRET

............ b3 R
2z IFC NE, SER-%$

............. e WERROR RO INE ERR . MU ST O M e

Z OEA4R 20 OESF SER: MoV DPTR. #BRTAR $ Foint to baud rate table
43 QE4E 93 : Mavc A, @A+DFTR 3 Get value fraom table

Change baud rate
FPlace UART into mode 1
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.................... B CBRTAE o A mate Rab e
................................................................ .. EBRTAR® contains. the timern. values far baud. mates. ..o
...................................................... RTAR ol .

........................................................ G ] S Raud
. - DE B I S B TN T L RN
DE 128 5 150 baud
......................................................................................... DE L LPR BBOO AU
DE =24 $ 400 baud
.............................................................. DR 280 3200 kAN
............................ e i 74200, haud :
................................................. DB 052000 haud (notoavailabled.
....................................... op Sas ;2000 haud
.................................................... DB 0 33600 bhaud (not Aavailable) s
.................................... o 2 ;- 3600. baud
................................................................. OB O 037200 band. (not.availabled. oo
....................... ne s 7200 haud
......................................................................................... DB R BLEROO bR



LLFTVLIEY PTGl DL T Sl d Lef VLI PToiedid I fY AV VL /7 &a R T T U A L T B D e

,,,,, #EE 227 GOMPUTER TERMINAL. FIRMWARE . VERSIIN . Lo O3, B ittt ettt ettt et ettt et e et e e e e e e e e e et o
............... B PE0F Pt strdne dn et rut B IR i
2 H
.............. BB #FEOF® places the character string pointed to by DRTR dnto L
4 H the outeput FIFO. Final character has bit seven set.
.............. LT ST
& 3
.............. T B e ENTRY. L DRTR). = stant o s I n O
2 :
.............. R A - 3 A ¢ 1112 O
10 H
............. L EES A B DB TR
12
............ R e e e e e e e e e e e, .
i e e SR A O RERRAT T
............. O OB T VG A, @ARDRTR 3 get character .
16 OE&F 20 E7 op JB ACC.7, SOR H IF bit 7 set THEN exit ~—~~~ T
............. 17 . 0E72 B0 B BB DR save DRTR
18 OE74 co 23 PUSH pREH T
............. 19 076 . 0L BB RCALL BRRZ L Rlace character an FIFO
20 OE7% 0o Fic] FOP DFH 3 restore DPTR T TTTTTirimmmmmmmemmnommenees
............. b3 e = O 4 B - 7 4 | o & 4 S
22 QE7C Az INC DPTR H bump painter
............. BRLOETD. RO B BB PROR U HNTIL deme
24
............. BELOETZF. . S4 L TF W BORS L UBNL A BTFH L E Mask of £ 7 R BAY .
26 OE21 20 23 SIMP CPR2 3 Place last char on FIFO o
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Lo EeE Z-29 COMPUTER TERMINAL F I RMWARE VER G LN L O B e e e e e e
............... 3 U EBPR - cursar pasition meRort
=2 H
= H #CPR# outputs the cursor pasitior in the format of the mede ... ... ..............

H currently set.
3

QESD
QEZF
OE?1
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[
i
n
m
Lse]
.‘.
o
i
-
(]
-
i
Le]
P
Lo
o
o
2
o]
m
-
A
o

.............. LB L IRT s ddenti B Rermdnal
2 H
Bt PSR U #I0T# didentifies the terminal as a DEC VTSZ so that existins
4 3 DEC software which interrecsates the consale tvpe will operate 7 e
= S U SRR as it weuld with 2 V.
- : e
.............. F T SR
G : . ENTRY e
=2 H
............. DD 1YL L T L LT LT TR ER
11 B e
............. LR L LR R R PR LELED EEREREE USES 3% e
13 ...............................................................
............. G e . . e s
15 OEAR 20 OERO IDT: MOV DFTR, #IDTM ) )
............. LB BERE T EL T UAD T  e e e
17
............. TE GEEO TR ER T RE T D EME T B T B YR AR RBONY T R R
]
............. é TR LTRSS P R PT N P PPIPEE
............. OO TR PRSPPI
L L L L T T T TR PP T PP TP P T PP PREPRRRPPE
............. B R E L IRTT - ddentify terminal tyee
pors R R L e P PP PP P PP PP RRLTEPPPPPRRLRE
25 3 #IDOTT# identifies the terminal as a Z-2% so that future
............. T bl The  Cames e Terd AR Tl GhAE e
............. T xersion of the terminal ds runnins.
e B e e R TAERL ST AR RS BRI
2% 3
............. R L R LS L L P PP PP PP EERTEPPPPPRPPRES
31 ;
............. L L L R TR PR P PP PP TR REPPPPPPRPRRRRPR
feic :
............. T L
25
............. LT L LT PR PP T T LTI SEPPRPPPPPPPPPPR
a7 OER3 11 2A IDTT: ACALL SETDISF $ Siet dispatch and return
L L e R LR T Uy P LT PP PP PPPPPPPPRPRRRRRRS
2% OERS 11 ZF ACALL SETNORM $ Restore dispatch address
............. ADDEET UEA G A G T G AR R Ak Y THEN Fe B s
41 OEBA 20 OERF MOy DFTR, #IDTTM
............. A BEED R AR BT T e
4z
............. BACGEEE YR Ee U AG T LT TME T R B B (O REOH TR G L R QT
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..... #H% 29 COMPUTER. TERMINAL ., F I RMWARE W ERSIIN. 103 B8 ottt it ettt ettt et et e et et e ettt et e e e e e ettt et e e te e et e e et e e e e e ettt e e e et e e ie e ier s

.............. LB e ZTAR D e Rak FUC O e
) 3

.............. B BTTARE does  the Ak FURCEion. BeSUestede
4 H

.............. 72O
& H ENTRY none

.............. Y
k H EXIT none

.............. e e e E e e
10 H UsSES all

............ O
12

............. 1Z.0EDZ. .. 11 @A TTRRE U RCALL L EETDISR L5 Get dispatch . address and return. oL,
14

............ G ORDE . Al BR e ACALL L SETNORM .5 Restore dispatchoaddress oo
14 QED7 75 FO 03 Mav B, #ZTABTL

............. A7 0EDA . .. 70 L OEDE O BT R R AR T
12 OEDD 01 36 AdMF STJIMP $ Jump to anv routine

............. e e e e et e e e e e e e e e s
20

............. N
22

............ B ITABT. S ZDE  mode. Ea b Al e e

............ e e e BLTARTH  contains, valid, parametens for the set/clean. tak.
26 H functions in ZDS mode.

............ 07
23

e RBR QEDF ... ZTABRT. ... ......... B B e
30

e BLOEDF L B oR. ... e E = e o
22 0EEO Q&627 oW HTC $ Horizontal tab clear

............ 2
24 QEEZ 23 LE e 3 ESC .03

e EROEES Lk DW . CLRTABS o0 ear all o tabs
e 7o)

............. e A S 1t - N L - S - S J =L T -
22 0EE4 04621 oW HTS 5 Horizontal tab set
B



............... A LUBEP mosave curser Rositian
2 H
e SO #ECP* saves current curser position.
4 BT T R T R T T e
............... R T OO SO . O
F R T TR TR PRTREREOTRPEIS IR RE e ENTRY LT e T LR PR R R RLRLEE
e 7 ; .
g R R RRRRRRLLILLRLRD BT L R T e SRR LL LI T LTIER PRI L PPMIA RIS
e ';’ ........ ; ................................................................ s
............ e ; e e .. J
11 . IR .
R L e L L LR R R R P ERETER TP RTIRED N
1% QEE& 25 11 jeiv] SCP: MOV XXFDE, XPOS 3 Save valuyes
.............. CAOEEE T UBE LR TR e e e g T e e e ST TR AT
15 OEEE 22 RET i
e T ST
17 .....
............. T S
e e
Z0 ’ 33 ’ UUASCF Y ANED save cursor positien T TTTTTTTIIITTTTImmmmmmmmmmmmmmn e
21 H .
g HASCPE HAVEE  COFFENE Forition Bmd SEERTBURES " e
BB RS UROOR PO LU PP
5 L P e PP PP PP TRLEPEPRP R R
........... 25 Y. DO BN TR I e
g e AR
e R S EXIT ... Dl i
28 5 ‘
1 . USRS YSES . Bl
=20
21
.......... BB AR AT B R T AL TN e g T et
............. 3 OEFL 40 ...F5 USRI e SCP 5. IF ne parameter THEN ol |
TR GEEG Ry T e REG e e A R AR R TR



PR R LI TR ORISR L DR e

PR TR PR 4 DO SR PRI WS LU N N A S a] e S T R L o L

none
.................................................................................................... LR L L LR R R R R RREEIEERERRERS
.................................................................................................. T
XPOS, XXFOS 3 Restore values

IF on 25th line THEN

build address and return

HE AUSCF — ANSI unsave cursor position

H#AUSCP® returns to position saved with the use of #EPCP*.

2 BB AMBER: AL N i Get rParameter if anv
AR SR Er i Happ IR e Pttt TN e

37 QFQ7




1 H ZATR — ZD% select attributes

#ZATR# selects which attributes are to ke turned on or off

14 OFO= i1 peda] ZIATR: ACALL SETDISF 3 Set dispatch and return

OF QD
QFOF

blinking
BLINKEA,
A G half intensitwy
HALFIA,

underline

LINDLNA,

w OF 26 bk 21 FO XATR: ANL, ATTRIBUTES, #OFOH 3. Mask off all attributes
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...... B - MR ER  TERMINAL . F I RMWARE, W R R LN L R 0 ittt e e e e e e e e e e
.............. LB LWERBLE mentern half dnten s A MO
= H
.............. B B EEHALEE Places the terminal dnto half dntensitvomede. .
4 H] :
B~ S U 2
& H ENTRY none
.............. T
] H EXIT none
- S S UEPPPP B e e
10 H LSES nane
............. L
iz
LLAB oREA oz . OB ] EHALF: ... EETB | HALFIA P88t half dntensity attribute
""""" 14 OFzC il RET
... L O RN
.......... i
17 .............................................................................................................................................................................................
............. A
............. L R L BUNDL = center under L ine MO e
20 3
............. B e 3. REUNDL® places the terminal dnte underline meode.
5 K
£ ; |
............. B
e S e
.......... O TR R P R PP R RREER : e on e
............. T T RS
23 H LUSES none
............. e
i)
........... F1 oFz2D bz 0% ... BuNDL: o SETB  UNDLNA ... 3. 8et wunderline attribute
SE-c Ry L P T PRPIREE SET
33 ...............................................................................................................................................
R T PTRTRS
35
R T LT L L LT R TP P TP PP TP TP PP RSP R R P PPN
............. BT B UEBLNK oenter blank mode
2 H
............. 3. REBLNE¥ places the terminal dnte blink mede
L R TEITRITRES ;
............. 2 . S
4z H ENTRY none
$c 3
............. AT
45 .................. ; ...............................................................................................................
............. 7 TERRNRNS R, : UsEs o
e - 47 ..................................................................................................................................
............ RS ERITPITPTPP SRR NP .
49 OF30 oz oA . EBLNK: ... SETB | BLINKA ... s et blink atteibute
U o AR B S cpp et BeE Ak attrabete
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............... o i ERVM - enter reverse video mode SOOI
Z e B BRVIL T enter everse video made
.............. B A BERVME Places the terminal intoe reverse video mode.
4 -
e R B R T b
H

o un

................................................................ 5 U KRV et revernse video mode
.
k]
H #XRVM# removes the terminal from reverse video mode.

.............................................................. ; B T T T T T T T T T T T T T T R I I I I P R
H ENTRY none

B O
H EXIT nane

e e e e
3 HSES none

(85 XRVM: CLR, RVWA : Clear reverse video attribute
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ZZPROM: MICROBENCH 2031 CROZS ASSEMBLER (V1) -2

Lo EEE TR0 COMPUTER TERMINAL FIRMWARE VERSION, 1. 00 0 it e e e e

.............. B EON et e SEaR I M
2 H

.............. B R EEGME plages terminalldnto ararhics mode.
4 3

B~ S B e
& H ENTRY rane
7 3

#XGM* exits the terminal out of srarhic character mode.

none

none
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¥ Z-2% COMPUTER TERMINAL FIRMWARE VERSION 1,03 i3

............. BB BODES = GO0 desiSnatOr
2 H G1DES - G1 designatoer
3 H
4 3 o U RGODESY and ¥G1DESY dssien a srarhic character set to he

e TP PPN associated with itself. If the character set is not found
& H then no action is taken. The values returned for the

e [ different character sets are as follows:
=] H
k4 3 Character | Internal

- ouy

~nan

Set dispatch and

Restore dispatch
Flas for GODES

o OFSD
L OFSE

OF A




SFLI

DTS AV A 2™ L SSRGS Lde W R LD FHLIE L
IRMWARE, VERSTON, 1,03 #x%

#111100008
4]
GOPTCE

#O0001111R

clear old value

put in new value

IF selected THEN rick it
E return

into Proper nibble
new value




............... S UBORICK - pick GO sraphic set
2 H GIPICK — pick G1 grarhic set

............... U B OO
4 H #GOPICK# and #G1PICK#® place the terminal intc the mode '

............... S ... indicated by what has been sel for the particular sraehic L
& H set.

............... L S PR
= s -

............... BN Y e

H
............................................................... L 2.5 8 J O 1L 11 R TR
H

.................................................................. S EES R

R AT o T TREERRYELELRLLED R LR RRRRR GORTEIE LR RS e U ETeRR el ECE Fime

.............................. B AR My Ay GESET ... 1 Bet sraphic set choosen L

20 05 SMFP GFICK

............................... T

................ e X (L 1 - F B -1 = O P
c4 SWAF A 3 Get srarhic set choosen
.............. T AR R T AN AT TR TBUTES . HOTORI TR Y BT een U e ent e e

.............................. T

............. L T S T L T S S LR R LT E L LR

.............. 2P OFSE i .Mave A, @ARDETR 3 Get value from table L
20 OFZF 4z 21 ORL ATTRIBUTES,. A 5 Set as indicated bwv table y

e B ORI L B S
2z ’

............. O
24

............. 2
24 HH GPICKT - esrarhic pick table

.............. O O

as indicated bv the srarhic mode defined akove.

B B e
....... e BB QO000000R O M GRRE e
e BB LOI00000R 3.1 7 onarm char and alt graehig set .

OE QOOIQ000R 5.2 —. alt char set




FEOLRLIRE ML S0 s ADEMBLER (VI —S1s S4-bhb-ios 1oE S0006 PR 100

................................................ W BBER sk BT e
H
- SRS #SBLR® sets the blink rate in increments of 1/ econd.  The
H default value is secoand. If a value of s received
.................................................................. i dhen all blinking dats is suppressed.  If a value of O
5 is received thern all blinkine data is continuousiy on.
................................................................. LR R R ERELEE
B PP ST N Y G
................................................................ Y EXIT L mEme
G T R
................................................................. Y BB B
................. BEGE TR LR T AL TGN
OFPa 50 JNG BB 3 IF no parameter THEN

................. ARG TG g e e e

=
=
<
>
3*
5
J
an
0
i
s
g
(=%
&
+
=4
=
-
o+
<
B4
Pl
o

[P,
I
[
~
w
-
-
3
=
3
o
-+
w

B IF max value THEN
H flas off and

ELSE IF zero THEN flasg

$ Zero count and return



BOBI CROSE ASSEMBLER (VI)o5TE  BA-FERaE ST a0ioe BRGE 1S
FHE Z-29 CUMPUTER TERMINAL FIRMWARE VERSION 1.03 xi#:#

#EKI# resets the flas which disables input from the kewboard.

OKI - disable kevboard ineput

| KB SF
MY A, #EBC_DE
AMF XFCEE $ Cuteut and return
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ke Z-2Y COMRUTER . TERMINAL . F I RMWARE. VR R S LN, L a0 s 0 ittt ettt te et e et e et e et e e et et ettt ettt e et e e e et et e et e e e e e e e e e e
.............. L B LW EBCRLE o kevbaard, CaRs . ek ol m e
be) H
.............. B e i EEBCPLER togeles . the kexboard dnto.and  ontof . Bhe. SRS L
4 H locked mode.
B~ T B e ettt et e
& H
.............. T B BN RY L m I
2 3
e S EXIT . ... T O e
10 3
. RS S i UEER LT 1
........... iz
13 ....................................................................... DRI T T T S T T T T T
"""""" i4 OFBF B2 a5 KBCPLE?: CPL CAFPLOCKF i Tosgle caps locked flas
15 OFC1 74 .. L SO EUNURORURTORTRN |\ SUSUR A B B B
""""""" i& OFCE TR0 25 0z JB CAPLOCKF, KC1
A7 oFCs 7A. = PRI i =\ U s LI |8 - S
""""" ig oFCe 71 2A (A ACALL XPCKEB 5 Outeut command to kevboard
............. 19 OFCA &L 23 e AIME O XR2LDISE s Diselav status dine Horebunno.



........................ ARENCH 051 CROSS ASSEMELER (VI 518 S FER my iBiSerer FARE i
MPUTER TERMINAL FIRMWARE VERSION 1.03 #x#

R e R b R O X IO C A LR b

................ e BE L EBBREAK - kewboard break kew
e H

................ e B ... BEBBREAkX indicates that the break kew on the kewhoard has L
4 5 been derPressed. The terminal should then hold the serial
] 5 output line lTow for a length of

20

OFp2 2 $ X < REFEAT look at kewvboard
OFDS

A, #HEB_BREAK, BR2Z . IF ancther break THEN

FEEREAE H start asain

INDX1 ., UNTIL done

INDXZ, 3 LUNTIL all done

Back to normal
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L EEE 22T NPT ER . TERMINAL . F L RMWARE VR S L . L R 3 ittt ettt ettt e ettt ettt e et e e e e et e e e e et e e e e e e e e e

.............. LB LUEBSCROLL, = kevboard, N SR R
2 3

.............. e e ERBESCROLLE dndicates that the MNO SCROLLY kew . mn the
4 H kevboard has been depressed.

.............. 5 2
& 3

S B ENTRY..... LT N
] H

............... kT 2O = & S0 N 11 1T
10 3

............. A -~ = - 3L S
12

............. L e
14 OFEZ 20 = 0A KBESCROLL: JR HEMODEF, KRSCRZ 3 IF not hold screen made THEN

.............. SOFES 78 XE ROy Ay RXORE L hstack with XOFEFE
1& OFES =0 11 0z JNE UXOFFSENT, KRSCR1 3 IF user XOFF last sent THEN

cevveen... A7 OFEB T4 L L S MOV, A BXON L Sooo....fend an XON now instead.
1z

............ 19 QFED . Q2 ... 022A ... .. EBSCRI: o LJMPE L PCOF L hoklage in o outeyt, FIFQ and returno oL
20

............ ZLOFFO, G2 R EBSCR2E L CLRVHSETORE R EREE allow screen Yo runo
22 OFF2 05 1E INC HELINE H bump line count

............ RBLOFF4 .. 30 L AC 0T e WINB U BHIFTES KSR IR shaA R down THEN .
24 QFF7 ES 13 MOV A, BFIX H caltculate number

............ B OFF T R BB C B between PRBES
26 OFFA 25 17 SUBB A, TSCROLL

............ b G o L v = T =R L. T -1 8 1) S
22 OFFE pede] KSR RET
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ROM #2 vectors

Start IIMA routine.

100w

11FD

47 1012 oz AR Lame BB R T O
SRR pFtAt 2 E L ERE . el

49 ...................................................... e e e e DR I S D P R R T T I T T T T T T T T
.............. T e g PR R CharaCer Eren SerTal e

51 ; ....................................................................
............. B e

53 1015 0z 1398 LoJMP TRAN M T
.............. SR PR IR BT TRANS) P

TSR RPORPEPEPR RO Bend XN b bt
............ o ;

57 1018 ORG RZ_XCON
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### 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 s##

............... ro1o1s oz R30S bdiE L DOXON
G T T BT e IR R

e e
e g i Eia T o Fhe CORSER Burmal, T T T
] H

....... z O T e e

e 201 0z ... 7B LJaMe BB T
]

S S
g g R I d T Ee Fhe Kaybgaid = T T e
11 H
iz SGIE HRG RS L e e ECLLERERRRRRIELEREREE

............. 12 100E 02 L AITE MR INI T
1A T T R e BRI R B

............. i e e s
i S O e SR T

....... L S PSP

12 1021 ORG R2_SETUP ’

e ABL0ZL 02 L LAL7 LdMe B TP
gy T B e B L BRI

R © et e E et e et et e ettt e ee e e ettt ettt
22 H Backaround loor hook.

............. 2 A
24 1024 ORG _BACK

............. L R = -3 I
26

............. 3 P
28 H Kevboard input hoak, T

............. 4. O O
30 1027 aRG RZ_KY1

............ BT R e RE T e
22
a \ e B DN B B Baad T T

............. B e e e ettt e,
36 102A ORG R2_KYZ2

............. BT A BB
32 .

O P
40 H Escare Parsing hook

.............. s O
4z 102D ORG RZ_ESC

............. T T o o T 1 =3 H
44

............... £ P
46 H Transmit character.

e r e . O PP
43 10320 ORG Rz_TC

e AT 1030 8-S D8R, LJme =0 P
50

............. O N
s2 H Transmit line.

FO O = 2 2
54 10332 ORG R2_TL

............. R K R« - N 1 DR RS | 2. ) SO
Sé



LIRS

MILKUBENUH S0D1  URLESS

ASSEMELER

(V1)—ls

L4—F EH—s

135505 06 FALE 10

Transmit 25th line.
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e Bl INIT - dnitialize terminal
z 3
e Y iieiieiiee . RINITE sets ue internal RAM from the ROM and EAROM. reconfigures ... ... . ...
4 H screen tables and initializes pProcessor brtes.
5 3
et AR L PP TP PR P PP LREPPTRPRSRPPPREED L L R L L L e P L EE e IR EIEE R LPRPRRPPYS
e SOOI 2 AU 13- USROS
2 H
............... T Y -2 3 N 111 PSPPI
’ 10 :
............. e EEE a
’ 12
............. T TOEE TS BT e RN R R REANKD T ST B B g
L2
............. TR TomET e e oy BRI HIETORE T e Cenetanis For
............. 17.104A %0 O AFDL Moy DRETR, RRAMCONST 3 indtializatien fram ROM L.
18 104D 7A 12 May INDX1, #25
1‘;’ e T T T T e T T T T T
20 104F 11 A7 ACALL INMOV $ Mave data
e B
22 1051 7a 5 MOV FTR1, #XXFPOZ $ Load constants for
............. 23 A0FF L TA OB MOV VINDX L, #LY L  Becand half o of ROM constants.ooool
24
............. 20 A0S L AT RCALL L INMAY L Mave daka
24
............. 2 e e REER Y o BRI e
23 ;
............. b L = ¢ < O - = S =1 (X | T
30 1059 12 1E1& WLATCH 3 Recall from EAROM
............. B T X € - =3 0 = N = L .
a2 10SE 12 1E18 WLATCH 5 By toselina bit
............. B e e s
24 1041 72 25 MOV FTR1, #25H 5 Lead constants for
............. BRLLOET PO L7000 e MOV OPTR, HEARDM ot Lmading, RAM fram EAROM
3L 10LE 7A 10 MOy INDX1, #1&
T
38 10462 EQ INZ: MIaVX A, @DOPTR 3 REFEAT get upper nibble
............. R LAOAT RO e GANL A BORH L mask Rk
40 104LB 4 SWAP A
............. Al e D UMV TEMR A E o save uPRer bl e
y H bump EAROM pPointer

LGet haund mAate ..
Initialize baud rate
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LeeERE 2= LOMEUTER. TERMINAL  E I RMWARE . VR G N . s 0 00 ittt ittt e ettt et ettt et et e e e e e e e e et e e et et e e e e

.............. LiossA S0 02 L INsEBE “.”.ANQ..“.“INBA.”.”.“.“.“.”.”.“.“.“iulﬁ.bﬁyﬂ‘ﬁF“3QQ”THEN.“.“.““.”.“.H.H.“.”.4.“.”.“
2 1088 nz PF SETR SMO H Place UART into mode 2

............. BAQBA. L D2 BE L ANER L BETRL TR Tuen on baud rate timer
2 :

.............. BLLOBC. B LB MO B R
& 102E e 0z MoV PORTF, © 5 Initialize pPort direction

............... 71070 12 L AELE B WL AT
g 1093 AZ jeja] Moy C, ACHRZ 5 Get alternate char set flas

............... ZLAOPE L PE O MY ALTEHARA, 3 Flace dnoattributes oL
10

............. 111097 30 A3 02 L NB O HAZ, INA L 3 IF Hazeltine mede THEN
12 10%9A =1 na ACALL HAZINIT H initialize for Hazeltine

............. B e e et
14 1090 12 1F22 INg: CALL NVRCHE $ Checksum the NVRAM

............. 15 10%F O BS 30 WBINE A NVREIML INS s IR same THEN
14 10A2 22 RET H return

............. 17 1083 43 . . A0 .. 10 INIE L ORL | ERRORS, #O00010000B 5 ELBE ernvar B .
12 10A& 22 RET

............. L ettt eeeae et et
20

.......... B . O S
22 H Move from ROM to RAM usins DFTR. PTR1. and INDX1
B B e e ettt ettt ettt et et e et e ettt ettt et ee ettt

............. 2EI0AT. L EA e JINMONE LR A REREAT
26 10A2 93 MOV A, @A+DPTR H 1oad constant

............. 27 A0RT L Fh e MV @PTRY, AL 3 Place dnto dntermal RAM L
28 10AA A3 ING DPTR H bump ROM Pointer

............. 29 10AB OB i ING O PTRY B bume RAM pednter
30 10AC DA F? DUNZ INDX1, INMOV ?OUNTIL done

............. Bl LOBE B BB
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53 ALLINIT ~ initialize all of terminal

................................................................. ... BALLINIT# initializes everwthins includine the CRTC. ...
................................................................. T
H ENTRY none
H

15 10R1 75 20 CF MOV Fi, #11001111B $ Imitialize pPort #1

Initialize everwvthing

clR A
........................................................................................ MEV .. FETRL, #LORDER % Setue to dnitialize

Moy INDX1, #NUMLINES 5 the -LORDER- table entries
................................................ AT MY T RE TR R Ty HEPERT Biace entry TRt EaEYe
FTR1 bump RAM pointer
[a] H bump count
INDX1, ALLIL 5 UNTIL done

03 MOV IF, #IPINIT 5 Interrupt pricrities

ACALL INITCRT 3 Start CRT contraoller

CALL ROMCHE H ROM
CALL RAMCHE H . RAM

IE, #IEINIT

to be turned on
errors

Flas screen
Displaw anv

1000
* 10DF
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..... BEE -2 NPT ER TERMINAL, F o RMWARE  MER S LN a0 ittt ittt e ettt e et et
............... L BE L UBOFTINIT -omoftodnitialize terminal
2 3
R C U S ¥EOFTINITX initializes the terminal byt dees not destrov the o ... ...
4 H current settines such as cars lock. on/off line, and time on
.............. =1 SIS - 1 - S =1 L =1 -
& 3
.............. /A J
8 H ENTRY none
AR . e
10 H EXIT none
............. B
12 3 USES all
=
14 ..
.............. SI0E4. L0 BA L UBOFTINITE o PUSHO O TONT oLk Bave cdeck dnformation
14 10E&L [ats) i) FPLISH TSEC
............. 17 A0ES L B BB T N
18 10EA (] D PLISH THOUR
............. 12 A0EC A2 R Y s N N
20 10EE k0] EOQ MoV ACC. 0, C 5 Save online flas
............. B L - v . = S i L) S r i | g B i U
SRR OLOFZ P2 E1l Moy ACC. 1, C 5 Save caps locked flas
............. FEOROFA L0 B BB B e
24
............. EROIOF& 7S B0 BB MOV P, #M1001011R s Indtialize pont B
24
............. 27 00F% AL AT BEALLCINIT LB Indtialize evervthine
bt
............. 2P OAOFR. DO B O B
30 10FD Az El MY C, ACC.1
............ B AOFF R BT MOy CAPLRCKE, G ... 0 Restore caps lecked Flamo oo,
32 1101 AZ EQ MOV o, ACC.O
............. IELL0Z PR BB hoy O ONLINE. Gk Restorne ondine £1as
34 1105 oo ZD FOP THOUR 3 Restore clock information
R 07 L | POF . T N L
26 1109 oo 2B FOF TSEC
............. R 3 N & B ot O 1\ LU
ek
............. FP L1001 7B RRALL SETCE B Bet curson format
40
............. 41 110F 1z OBAC L BALL CLRE R Bean BOreEn
42 1112 20 27 06 JB L2S0N, SOFTIL 5 IF 25th line is off THEN
[UUUDURURTRRE: ;= 35 & 3 LN, 70 L UEO AR Moy B B INE e
44 111%2 0z OBYL IMF CLRLINE 3 clear 25th line



.............. R INITERT - dndtialize ORT centroler
2 H

.............. B 3 EINITORT® does evervthing needed to set the CRT conmtroler ..
4 H upP and running pProPerly.
bar] 3

P B PR PRI

.............. T ENTRY  none .
4 e BNTRYL RS

. SO ] EXIT ... T O
ig i ‘

11 3 USES A DPTR

......... e HEER L B IRTR

............. e e e
14 111E [ 8] AR FUSH IE 3 Save interrupt setup

............. 15 1120 L2 AR CLR EA ;. Disable interruets .
AR B BB B Bsakle At TRts

............. 17 1122 75 0% 02 oy DMLNA. #2 3 Start at first lime to DMA L
12 1125 73 0OR AD - MOV DMADRL, #LOW (OMAMEM+140)

............. 19 1128 73 QA &0 o mav o DMADRH,  #HIGH (DMAMENMELIEO)
20

............. 21 112B D= R i . BETBCCLERUN 3 ket the cleck run
22

............. 23 112D BL SR ... BCALL SETCRT ... 1 8Bet CRT controler
24

............. 25 11eF D2 B ... .. BETB_ITO ... 3. Int O transition activated ...
26 1131 =i a2 o1 ANL TCON, #11010001B 35 Clear IT1, IEO, IELl, TFO

............. RPN
28 112 20 2001 MOV DFTR, #DCMDOREG
29 1137 74 EO MOV A, HCSET

44 H MoV DFTR. #DSTAREG

............... B e
4% 1144 EO MOVX A, @OPTR 3 Get status resister

.............. 4% A145 A4 B3 JBRL AR, RI0110011R 5 FATY dnodant cares
50 1147 &4 (&5 XRL A, HOO0001000R 5 Tosale pProrper pPositions

............. o T o 3O o S - O
52 114A &0 (925) JzZ Ic1 5 IF not zero THEN

.............. SEOLIAC. 43 ... 80 04 . BRLERRORT, HQOQOOQLO0R. 5. flas enror ®E
54

............. SEROLIAF. D0 A AR L ROR IR i EraRTe eld Jdnternupt o status o

56 1151 22 RET



................................................................ Phee . SETCRT -oser ORT cantraler {resel S276)
H
J e U N *BETCRT* initializes the CRT cantroler screen parameter botes. oo . ... ... ... ...
................................................... T R R R R R R R R R R
....... R
.................... : SR iT T,
....... £
..................................................... : siEs DR
.................................. 2001 . BETCRT: MOV DR Ry RS ARE
"""" MOV A, RDFTR 5 Clear status resister
...................................................................................... R R TERBREGL AT ARG T
............................................................................ ERROR 5 DCMOREG and "DSTAREGT are different . ... ...
........... Ennic
-.....‘.......'.............................‘..4..“.........,....‘,’ ...................... MUV ...... ,DFTR,#DCME}RE’G .......................................................................................
......................................... L
MOVX @DFTR, A ) s Reset and stoe disrlayw

DFTR, #DDATREG

$ Duteput screen parameter bvtes

....................................................................................................................................... S Cherk Far BO/ED Ha T

;3 Get cursar no blink flas

......................................................................................................... : Getcursc«runderllneF]ag
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D T P B B B T e T A - A T T T T R R R B T A ERPINS

-
e
'

SETCF - set cursor format

14 1170
17 1120




LLFMANTY VLMD Sl LiusllD HODDVIPLER A VL /721D LMTEOTO.S LedE SWe UG RO LoD

L EEE R O OME T ER T ERMINAL  F IRMWARE, Ve R N L 0 0 it e e e

.............. LB BHREOR = uedate cunsor Pos At On

.............. B B BCUREOR® sends the current cursorn address te the CRTC and L.
4 H disables cursor if data is » 400 baud or diseplavy of cursor

F = S e <k X1 1  K« F E
[ 3

.............. T
& H ENTRY  nane
® S SR

............ Gl ! ST R

............. L T S
iZ § ’ USES . DFTR
1z

............. D
15 1124 PO 2001 ... GURSOR: MRV o DPTR, #DCMOREG e

""""""" i6 118774 &0 MOV A, #CCRER :

...... 17 1189 FO MOVX @DFTR, A i Load cursor position

....... P TR TR LR Ao bead cursar position

............. 19 118A 90 2000 MOV DR Ry RDATRE G
20 V1E0 ES i1 MV A, XPOS

............ Z1ONABFE RO o Movx o @DFTR, A0 kead cursor X-pesition
22

.......... e N L I == N o TP 1 <\ AT & | S £ SR

IR B O -4 HO 1A 03 JINE ENBLCUR, CRI 3 IF cursor diseplavw disabled OF

............. 25 A1ws B0 A 02 dNe DX, CR2Z ... 3 IF char rovd since last time
61198 74 1A CRI: MoV A, HNUMLINES + 1 H put in non—existing resion

............. 27 31A RO o BREE L MONX@DRTR. AP ELSE put curser Yopositien L
28
2% 1198 [ 14 CLR ox H and clear -DX-—-



............... 33 L INITRE - odndtialize kewboard
2 3

............... 3 EINLTKE#® resets the kevboard to whatever settings the terminal ...
4 H has at the current moment.
5 3
R PR PP REIERT R L L LT PP TTRPPPRPO

............... T ENTRY MO
2 3

............... K O - & S 1 PP

) 10 H

T & RIS NSO PP Uses A L
12

......... L

""" 14 119E T INITKR:

A JERROR 30 This code will o not work?

’ 16

e A7 M1RE A B MOV A BB Rl e
18 1140 20 35 01

e AT LA 08 e ING A
20 11A4 21 ce IKE1:

............. B
22

............. B e ERROR 5
24

............. BEALAG L TA BB MOY A BB I LN e
26 11A8 30 ZE 01

............. BT AR O e ING A nukeut en line command. L
28 11AC 31 ce IKEZ:
B

e B

............. A
Az

e L EBLMGE L 74, ... L= O
34 11BO 20 iF 01

............. BT LB 0
26 11B4 a1 e IKB=:

............. B
8

............. B
40

............. AL 1IBE 78 BRI R BB L
4z 11BE 20 i) 01

............. A3 11BB 04 e ING AL skt o ke s ldsk
44 11BC 21 Ce IKE4:

............. B
44

............. L OO
4z

............ 47 LAIBE. 78 B MO
S0 1100 20 24 o1

[UUDTUURURUORE - W6 % L SN O e JIN A B R aut
52 11C4 a1 ca IKBS:

............. e
54 1106 74 20 MOV A, HKBC_ID 5 Have it send it s ID number



LM FHLLRUDSENLA SOl LRUDD ADDEFIDLER A VL 2 7 Ls LGTTEOTONG e e WD FHUL LG0T

.............. B UTERMINIY s otermina) dndRialdmation

the terminal for ZDS and ANSI
laces the terminal in whate e

24 H emulation mode. This Places the terminal in whatever made

e BT i . o iiiiiiiiieee o Ebe Yerminal must be din to emulate the Hazeltine 1500. .. . ... ...
et} 3

............. 3 ST
20 H ENTRY none

............. B e
32 H EXIT none

............. 2 T SRR
34 3 USES all

e
73

e 371104 Dz OB ... HAZINIT: . SETR . HALFIA 3. Starts in backsround
38 11D ued 1B SETR ERM 5 Reset erasure mode h

............. FPoAAnE 7S BF L 00 U HIRE MOV PRIELD, HO 3 No protected flelds
40 11DB 22 RET "



............... LR L ETARTINMA - start esuede DMA transfer
2 H

............... B RETARTIMAR can onlw ke interrupted bw the stor DMA routine.
4 H It is initiated by Pushing the address to start DMA onto the
S H stack and executing a -RET-., The hardware take& over and

32 L1IF7 75 aa DG MoV TLO, #ODAH $ For 80 characters
............. SEAIRA DR B e W UBEBTRB O UTRO B Eart Imer PUNOINR
24 11FC 22 RETI 3 Start pPsuedo DMA



It stops the timer. cleans the stack,
normal value, and enables interrupts.

STOPDMA:

IE, #IEINIT H

=

L e ettt e et
R P AR SRR Sh i BMATYEE . EiMi \
............ 214205 D2 BA . EETEOCDNMATYRE b set CDMATYRES te onermall

22 1207 Do 23 FOF DFH H
e EBLEOT 0O B FOF ... OPL. kb ostack

24 1208 An Fo MOV TEMF. E H get remainder

H IF nothing left THEN

H return
LG ET XY TA 2O LRI MoV AR O 5. ELBE set wp oand
CF ANL DPH, #DMAANL
DFH,  #CHRORL H mask into char memory

FL1: INC DFTR H REFEAT bump position
........................................................................................ MOVX L @DFTR. A RN with sepaces L
=23 EF ANL DPH, #ATRANL mask into attribute mem

........................................ clear atteibutes ...

mask into char memory
UNTIL indexl = 0O

clean off stack

...... As tzen 2O 3F L3 AMB L FREG, DMIA 5 IFCS0 Mz THEN
""""" : DMLN, #29, DM1R H IF line 29 THEN
pracic. oMz H wrar around
45 12E8 ELSE IF Tine <=
47 1238 40 10 COMICE L dC DR L do wsual stuff
............ S TEEA T ES AT g B SNONL TNESY 1S BRI
51 1230 40 ic DM1D: DM4 5 . ELSE IF line »= 2& THEN o
g BER B LR RRRRIERS - oy RE i s Do RRER R Ane m A TR
531241 20 18 M4 s
........... DT BRI
93 1242 BY LAE Q0 . DMia: o GJNE O DMLNG #NUMLINES, DMIE i Check for wrap around L
"""""" S6TIERE 46T oz DMiE: JC oMz 4 IF line > 25 THEN
57 1248 77 00 oMz MOV DMLN, #0 3 wrap around
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1
B SRR g s R e ACRLGRBERT ELSE Bet Have oF FamiaT
............... A LRAC Y e ii.AoD A, DMUN 3 add dn offset
4 124D TFE i MOV IMPTR. A H move it into Pointer
... B lzAE B Moy oo A @DMPTR . . ... i....8et value from table ...
&
............. 7. 1z24F 73 FO 50 . e MOV Bl BNUMCHARS Foo.8et up for multiely
PR Fatd Ageeeeee T g g TAERARE H adi:
.............. PAzS3 O FS OB ... oy DMADRL, A e b save low order byte L
10 1255 ES Fd Midy A, BT H get high order bvte
11 1257 24 &0 ADD A, #HIGH (DMAMEM) s add offset




LZFAWUTT: FKHLLAUDINGD Wl LRSS HDDENDLENR AV L2 Ta s AT RDTODS L s SR LD RO L/l

OS5 IO Sovsi QT [ RN SN B (¢ B 2T o Ry T O e L R 2 RS

(IPTR) = character memory address to start from

As B, DFTR, WORKZ, TEMF, INDXZ. TIMER. O

canvert to DMA memo

OPH> HATRANL
DFH, #DMADRL

A, INDXZ H aet count back
............................................................................................ BB multiEly b 2
"""" B, #2 3 set up for divide by
AR H rlace remainder in

.................................................................................................... g e R R Gy
5 IF remainder ’

<

E H decrement clock count
.............................................................................................. A BB switeh back
""" A 3 take Zvs complement of (A)

aive time to clear

I1E, #IEDMA H init for [OMA

OMATYFE H set tvee for clear memory
......... DRl . i PushiIMA start address L
............................................................. ek ; Sete Fhe e rack
...................................... THO, BOFFH o fseb bimer O
......................................... 6 A : o ihavaciees
TRO 3 start timer running



............... Li2A%  ES 3R L UBFBE MoV A, PRIELD .3 ELSE set protected fields ...
T 12R7 B4 FE o1 CJNE A, #2544, &F3 3 ELSE IF none protected THEN
e B12RA B ] CLR A set FOr DODE.
4 1268 Fo USRS MOV TEMF, A 3 save value in -TEMP-
D e
"""""" &UIZACTT SR TURE BT U ERL: ANL OFH, HATRANL 5 REPEAT mask to attribute
........ 7 LAR B0 kxR, RDRTR 3 9et current attribute
""" [ ) - [ B T OF ’ ANL A, #OO001111iR 3 mask data
..... PIZB2 70 05 e odNZ O SFA 5 IF noatteibutes THEN
""""" 16iZR4 T RDTTT B0 o0& CJUNE TEMP, #80H, SF5 H IF protected THEN skip
1Y 12B7 B0 OB SdMP SFb ] S B
TUTTTTTTTTYRTi{BRY T gp SF4: ANL A, TEMP 3 mask with protected
13 12BA | B3I LOS O CuNE A, TEMPA, SFS S IF protected THEN L
R (Rt o G PR e ol : rre
15 .
e G e g Vi A iR : SRR TRLEL R uiTEe
. 17 12c0 | B MOVX @DPTR, A S write attribute out TR
""""""" 1871201 4F°TTTTTEE U O ORL DPH, #CHRORL 3 mask to character memory
............. 19 1204 74 A oy Ay B set space to wedte
20 1204 FO MOVX @DFTR., A H clear character
............ 21 1267 A2 bFL‘INCDPTRbumPPomter
CEEUIECE DE T E2 DUNZ INDXZ, SFL 3 UNTIL done
............. B OB U RE T



Z2PROMs MICROBENCH 2031 CROSE ASSEMBLER (V1) -218  Z4~-FER-Z2 1503201046 FAGE 174

..... BHE I-2Y  COMPUTER. . TERMINAL . F I RMWARE. VER G LN, L. 0 0 ittt e e e e e e e e e
.............. L B L EBERIAL —omerial pank Anterm Ut rol e
2 3
.............. e e B EEERTALE processes all serial pont AntenmuRt S
4 H
.............. L I SR
& H ENTRY none
e B e
= H EXIT none
et eleasassoersVoeonaeoenaosaresseacnanossesesscasassosnassonnsasens it ettt ete e aat e a e ae e et e e e e et aaa e e e aaaae et ee st et et et e e e et s es st esee et eae e tea e e nnas
10 H UsES none
,,,,,,,,,,,,, L U
1z
............. 13 12ce O DO o BERIAL: O FUSH O FSWo B Bave regdsters e
14 12C0 o EOQ FUSH ACL
e MG RECE Co..... FO ] FPUSH ] B
16 1201 co a2 PUSH OFL
............. 17 0203 B0 BRI B s
18 1205 20 98 05 JB RI. SERIN 3 Check receiver interruet
............. 12 1202 20 BT BB KBTI SEROUT. 5 Check transmit dntercuet .
20 1208 20 2A SAMP SRT $ This shauld never haeppen
=2 ettt e e e e
T RE 1gon 7= =9 o0 SERIN: Moy AUTOCNT . #0
2zazEO DR B BETR O NERE i.Chanse aute of €
24 12EZ2 cz 25 CLR RI 3 Clear receiver int flas
............ 28 AZEA O ES L PThoy Ay SBUR R Bet character
26 12E& 54 7F ANL A, #01111111R . s Mask off pParitwy
............. 27 1ZE8 2083 02 B HAZ, B10 IR net Hazeltine THEN .
2% 1ZER &0 2A Jdz SRT 3 IF null THEN exit
=4 SR
T30 1ZED 20 23 I SI103 JB PRNTF, SI1 3 IF not printins THEN
e BLAZREO 3O ZE. ... BA JNE ONLINE, SRT .. ....5 L IF effline THEN exit . ... ...
22 1ZF3 E4 1z OB S11¢ CJNE A #XOFF, SI% 3 IF =-XOFF—- received THEN
............. FL2FE 20 2306 ...................-B__  FERNTF, SLiAa . 5 IF not erintine THEN
34 12F9 20 = 05 JB ALM3, SIz2 3 IF ADM 2A THEN skip ’ o
............. BHOABFC 20 4302 B HAZ, SI2 i IF Hazeltine THEN skie L
3& 12FF oz 14 SI1A: SETR XOFFRCVED H flas for XOFF T
............. 37 1301 BA 1Y 0z BIZ: . CJNE A, #XON, 513 3 IF -XON- received THEN ...
38 1204 cz 16 CLR XOFFRCVED ) flas for no XOFF
e BP1306 20 ... 23 QE ... BIZs JB O] PENTF, SRT . ... .............5 IF erintins THEN ewxit . .................
40 1309 12 O1CA LeAaLL FCIF $ Put character in input FIFO
UTUUROUURE. £ S8 2= 1t =S 30, D3 O JNB FO, SRT . ... 0 IF ZXOFF- needed THEN ...
42 130F 71 c4 ACALL  DOXOFF 3 send an -XOFF-= and exit
............. A3 1311 B0 O B R
44
............ a5 1213 C2 99 ... BEROUT:  CLR O TI . ................3Clear transmit int flas ...
461315 oz 13 SETE O TRANS 5 Set ok to transmit """""
47
R RRIRI I TTF TRTRE EPSRREE 3 rees SHp e LR ReE ARG L
............. e S N B £ - - . SO - | o =
S0 121E jils) FoO FOF B e e
IUUURUUURI-= 2 J% 32 ¥ 1 SN oo ... B RORE A
23 iaiF e o iy L T L TP TEPPPTEPPPPRRPRPLRS
............. S3OA32Y T B ACALL O BRTL B Double check .
54 1323 s AF SETE EA e
............. G = v | =4 S
56 1326 cz AF SRTL: CLR EA
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............... LB ERE minterupt meanest
2 H
- SIS U #IRG® is executed when the CRTC starts to diselaw the 25th ...
4 H line. At this point the DMA line number must have been set
.............. A e zero or some error has oaccured. | This routine is a safetw L
& $ check for any such errors and will take at most one frome to
7 H straishten cut anv such errcrs. It also takes care of arnv
e e SRRSRRITRLIIERIE ey otk Por i ey T R R R S R R L LTI
.............. TS OO ST
10 H
11 ! H ENTRY nane

13322 75 83 Qo MOV OMLNA, #0 $ Safetw check

jeicl =1 &4 ACALL CURSOR 3 Displav cursor

133 20 2001 May LPTR, #DSTAREG
................. 123B EO L oMovx A @DPTR 5 Glear anw CRTG flass .
B s 05 ... RO INC BUNKCNT ] P oBume blink count
22E ES 27 MOV A, BLNERATE
................... FA0 &0 10 g IRRE R IF met zera ORC
: C 3 TF not full ceount THEN o

H IF time to blink THEN
3 reset count
blink

toggle flag

IF S0 Hz AND 1 second OR

ZdMP IRE 5 IF &40 Hz AND 1 second THEN

2 CUNE A, #40, IRGAS
e A7 AzEY 75 3A 00 IRBEE Moy TONT. #0 S ipitialize count
" INC TSED H bump seconds
Moy A. TSEC

IF one minute THEN
IF screen saver THEN
ING AUTOCNT H bump auto off

< & MoV LRI o L
04 ZINE A, #15, IRG4A H IF saver time up THEN
CLR VEFPF 3 Flas it is off

SETR VEF H and turn off disrlav
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................................................................................................... TSEC, #O . Ao dndtialize seconds.
’ TMIN s bumP minutes
.................................................................................................... L I I
A, #60, IRGS H IF one hour THEN
Lo TMING #O P initialize minutes ... .. .. ............ RO
THOUR H bump hours
.......................................................................... R TR
.......................... Q. B g S aues TREN
................................................................................................ THOUR, #0 ... %....odnitialize hourns o
.......................................................... DEH ... 3 Restore resisters and return .
.......................................... e
........................................ B
............................................................ por
.............................................................. B
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.............. RN A TRANSMIT - transmit to host
B g R L TR
.............. B A ®TRANSMIT* waits for an empty output holdins resister, sets
4 H paritwv, and ocutputs the character to the serial port. ’ o
= H
.............. L L R LR R R LLLETRPRTAREE
7 H ENTRY (A) = character to output
.............. e
w H EXIT “(A) = character with carrect pParitw
T L L PR RRRLERTRRLLES G TR R T R R R AT R L SRS TR
............. L HEEE A ORISR
................ BT D TRANSMITE T IR T YOREREVED . TRANSMIT T WAL GRELT R YRR e
............................................... FRANGE T T LR T e
............................ & 0A L ....dNe O FRTYENA. TRA 3 IF parnity enabled THEN L
’ ’ SETH [ 3 do set parity T
........................................ 27 s dB L FRTYSTR, TRA 8 IF not stick paritw THEN -
jals) MO i, P : do even parity T mnrnnnes
......................................... A0 B BRIYEVN. TRA 3 IF ot even earity THEN .
AR '~ M A 5 do wdd Bapity T
.......................................... E7 U TRAR o may o ARG 7. O BPuk inoparite bito
......... 20 o =E 03 TRWE ... ME CORTRANS, TROK o3 IF ok to transmit OR
CrEeTTT w9 Fa7 ey 1 B T, TR ' 3UIF transmit BUFFeR Empy CTHEN T
e LB L3R4 20 o2 0F .. TROK: HB FORTF, TROKL —  f IF auxiliary port OR L.
30 2E Qz JNR HNLDESHE, TROKZ H IF hardware handshake THEN
............................. 20 BS L FL U TROEL: o &B TS TRW o f IR net OTS THEN do asain L
2 PR TROREE CLR XL . clear buffer emety flas
[ CLR OETRANS H make not ok to transmit
....... B R o hovo o EBUR, AL euteutodata
22 RET



AL CTLLMUSE N SUD L LRSS ADSRlsLDN (VL) —aS1lio LA EETES LTE SUE UG AR L /T

LEEE Z-25 COMPUTER, TERMINAL E L RMWARE . RS N . L 0 3 ittt ettt ettt e et e ettt ettt e e ettt e e e e
................................................................ 5 e JDRXOER - oda send X b he st
.................................................................. ;.“.“.H‘“.“.“.“.KDQXQEE%UErﬁemRtsuvutﬁqimﬁ.data.ﬁndnoutPuts.ﬁn“XDFE.xouhgstn.“.“.”,“.“uu.”.”.“.”

H setting the proper flass.
: ..............................................................................................................................................
......... N = L A £
.................................................................. ;.”.”.”‘”.“.”.“.EXLT”.“.nqnﬁ.“.“.”.“.“.“.“.”.“.“.”.“.“.“.“.“.”.“.“.“.”.“..”.“.“_.”.“.“.“.”.”.“.“
................................................................ ;.“.“.“.“.“.“.“.HSESH.“.H.”.“.“.“.”.”.“.“.H,“,“.”.“,“.“.”.“.”.“.“.“.“.“.“..“.“.“.”.“.“.”.”.”.u,
................................................................. GRS R T ROERENT R R KGR Y L e L

SETR XOFFSENT

U ¥ A 3 . S £~ PP HNEO HNDEHE,  XMTXOFE ..
- SETE RTS
........................................................................................ I R 1
RET
................................................................ GHTRHEES e A IR T B R ety e
.................................. AME . TRANS LS
................................................................. T
................. B e ettt ettt et
"""""""""""""""""" H #[OOXON# preempts ocutecine data and cutrputs an XON to hast
................................................................. Seiiiiiieeeeeeeothecking that it dees naot overnide any usern XOFF.
R . e e e e ettt ettt ettt e,
H ENTRY none
................................................ ; D R T T I T T R T T T T T T T I T R I T T LI I I AR PP
.................. : EXTT R
: ...........................................................................................................
= L L LT LT LRI IIELLEL LD iEEE T A
................................................................ DoxoN: L WNB O XOFFSENT, SXR. . 5 IF ng XOFF sent THEN exit. .. . ... ...
CLR XOFFSENT $ Clear flas on handshake
......................................................................................... NB T HNDEE RGN T TR e dunes b s R T e
........................................................................................ CLR RIS .5 ... glear handshake Jines.. ...
CLR OTR
e UBTABEL O ZZ L LUBXR: BT
.................................................... SXONL: L HB O UXOFESENT, SXR 8 IF mo user XOFF THEN .
XMTXON: MOV A, #XON send an XON

AdMF TRANS H transmit it and return



1046 PAGE 1779

.............. 1L”Uk"P-tab‘e‘vokupaﬂd“mP
2 H
.............. B A ELDOEUPR Teoks for the entryw in the table passed to it, | If U
4 3 Found the return address is removed and control @iven to the T
............... ... Froutine. If not found then the main table is searched. If
& H found the return address is removed and control siven to the
............ 7 . | routine. If not found then control is aiven back to the o
R ERRRLLL L LR R R LR EEERERREREE LLLTELTEETSRET R PREE o lTIne RaaEing e e SRR R AT AT R AR
@ H
............. BIG T
11 H ENTRY (B) = table lenath
............. BTGB BT T e
1= H
............. 77T T e g T s
15 H .
,,,,,,,,,,,,, TR R P R E LSRR RRRRTILRARRERRRED
17
............. L PP PP R PP PP R TSP RPRRRRELERPPTRPEL
12 1ZE9 21 04 LCICUF 2 ACALL XETARX 5 Search users table

H search main table .
IF net found THEN
return

return address
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..... ##% Z-27 COMPUTER TERMINAL, F L RMWARE VR L . L 03, b0 ittt et ittt e e e et et e e e e e e e

............... L RA L RETX mltransmit strins to line 25 following CALL
z 3

.............. B R EXSTXE ds oA ddume, to the routing EXETE. It ds . used Lo SAYE.
4 H bvtes so that reutines mavy use a short Jump to here instead
= 3

save hwvtes so that routines mav use
instead of a long dump to the other

5 Jdump to routine

RN
o
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...... Rad -2 COMPUTER TERMINAL FIRMWARE VRS I ON L. O st
............... é AR ... EFCEB - setup fetch character from kewboard
H
= H #SFCKB# waits for characte from the kevbeard. It does

H not return until a charac is returned. A1l access codes
5 and the characters that follow are dropped.

and keeP on going
ELSE return

= - P e I




LZPHUMS MICKUBENUH S001 LRSS ADSEMELER (V1) —ElE S4-FRE-dd 10850506 FALE 18

R I OMPUTER, TERMINAL  F I RMNARE . N ER G L N . L, 0 303 ittt ittt e ittt ettt e et et et e e et et e et e e e e e e e e et e et e e et e e e
.............. B LU EBETURY —osetur mode e Bl

R TR e, B T
LK UP Lookur command

ONLLINE 5 Togale on/off line
INITKEE H

ur
m
-]
c
o
-

Main setur line




e M CROBENDN BUST ERUSS ASSEMBLER tVIV-BiE  Sa-FERES 15050506 PAGE TGS T
ek 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 #i##

o~
.
D
o}
m
-
@
0

1

SETUP7 § Misc #Z
.................................................................................... E L LRI RN
SETUR7

ER-SETUR. FIRT-R 2T L 3 N
SETUFRET

line #1 in setup mode.

....................... U ETLITY R a Takle denskho



### 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 ###

20 1495 70 .. LACT MOV ... DR s N B e et e et e ettt e e e e e e
""""""" 21714927 20 ZE k] JB ONLINE, L1A i Get erorer messase for R
22 1498 70 ... LACE e peggeeeeeneeeeenee. MOV DPTR, #LNIB2 L 3 on/off line
............ Rt R 4 SRR L A Ay Mo 1 ey B TR AR L S ORI
24
e B g B L (G T
26 14A2 20 20 20 DB 4 MENUS —A- to -G- or =T~ for TAB’, (’S‘+B30H)
................. A B A B PR T RS AT B 0T T R AR BB
1468 4E 55 OO PPPPRSTPIN
................. oy e SRR SRR < A Dt (R e e e
146E 2D 20 7 )
................. SRR ER g gy P PO PRO PP OUSP PP
14B4 47 20 20
................. DB BT Gy,
14BA 2D 54 20 ,
................. DABE BT T
14c0 72 20 54
PR PSNY o - T £ SR TR B
27
............ B Al g L
29
............. e e
31 3
............ S LBEy B R R T R T T RE s (P T RN Gy e
1acA &€ &7 OO OO P PP PP PPPRRR
................. A SR R R . . PSPPI
33 14CF  &F &6 &6 LN1BZ: DE “aff 1in’, (‘e’+80H)



#3E34




LEFILICT SILLNUDEINGTT Ot l LN MODENDLEN A VL 2 TSl e ST RTINS L DIWe WIS TR Lo

L EER 2D M TR T ERMINAL IR ARE, VR R S LN, a3 b ittt e e
1 53 SETUPZ ~ setur mode line #2

.................................................................................................... L
P R 7. T S L PURS
................................... B
..................................................................................................... HTHS, THO T B RAL Y e CUREeR Rem i E g
................................... L2 B Bdselay Vine #20
SFCER $ Fetch character from kevhboard
UUUTRRURURURE A . £ = L o S e N (L2 S 1 v OSSP
DFTR, #LZ2T
........ LOOKUP i keek we command
STPZR 3 Keer on aoins
............. B o Y
24 3
............. 25 14E7 19 ol JSTR2RGE L BEC RTRZ o eGBBesrement
5 IF wrap around THEN
H bump back up
H keer foing
5 Bump

$ Get pPosition
3 Set/clear tab




................................................................................ SR EEE-E3 TSI 08 04 PAGE 18K e

Eid 3
Ry P TPIEE RELERT LR RRITIIES
......................................................................... OW L UBTR2C o Move Teft
................................................................. DB RBRIGHT 3 Curser risht
oW STP2O 5 Mave risht
................................................................ B LB R
........................................................................... DW UBTRZE L Eer vab
.......... DR RB-DOWN i Burser down
' D STP2F i Clear tab ’
........................................................................ B CRLETY T a R R

......................................................................................... MOV o DPTR. #L2IMEM 3 Werk with ZIth ldine
MOV TEMF, #0 $ Counter variable

........................................................................................ MOV FTR1, #TABTAB . 3 Point te tab table ... ...
MOy INOX1, #10 3 10 bvtes

e BLABE B kB MY A, @FTRL 3 REPEAT =et bvke
MoV INDXZ, #3 H 2 bits

B R R MOV WORKL, A i....8ave value for later
Moy A, TEMP H REFPEAT

......................................................................................... ING A A fet and addust position
MoV B, #10 H calculate character

........................................................................................ L B
Moy A, B

......................................................................................... AOL Ay ®IO7 hcenvernt to ASCIT
MoV WORKZ, A H and save it
MO A, TEMF e

.......................................................................................... CJINE A, PTR2ZA, LZC ... 5. JIF cursar s opesitien THEN L
MOV WORKZ, #0%H H chanse to cursaer char
MOV A, WORKE1L H restore tab table value

.......................................................................................... L T N
MoV WORK1. A H rerlace new value

BB NG L0 Foreenns IF . tab.is..set here THEN ... ...

MOV WORKS, #00H H chanse to tab char




PO L AT R R USRI TR L C A S U TR I ST SE R TR SRR W O A o B T T A R N S e

LCEE X2

E e

SEE L BE 0L O CANE A PTRZA, L2000 S JAF cursor = pasition THEN L
MoV WORKZ, #O2H H change to both char
................................................... MOV A WOREZ o heet fipal character
MOVX @OFTR, A H Place into memory
................... ING ORTR. L E e bume padnter
INL TEMF H bump count
LLINZ INDXZ, LZR H LINTIL all bits
INC PTR1 H bump tab table pPointer
e BOAESE DA DT BN INDXL. L2A POUNTIL all beetes .
RET



...... FESROMT MICROBENCH H05T CROSE AEENMBLER (V151018 Ha FEB as 15im0Ton PABE THE
........ *¥a% Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1. 0 s e e e e e,
................. B LUBETURE mosetur made Line B
2 H
................ BB BSETURSE runs the terminal setup made to change baud rate.
4 H parity, durlex, and handshake.
......... . OO
& H
................ e BN RY I
=] H
................ e T - 9 3L L 31 1 PP OPP PP
10 :
I & TS ORI USES B
12
T <= PR
14 1542 Bl 4] SETUPZ: ACALL Lz $ Displavy third line
e A5 1544 2L 07 ETP2A: L AacabL  SFCRB. ] 5. Fetch character from kevboard ..
14 1546 75 FO 04 MOV B, #L3ITL
e 17,1549 B0 E o May L D TR s L T e
18 154C 71 E® ACALL LOGKUP $ Look up command
............. 12 354 B0 L FA BN BTREAL B REER AN SRInT
20
............. 0 O P
22 H Change bkaud rate
- .
............. B e et it ittt e e e e et e ettt e s e e d it e e e e e e e e e e e e et e ae e e e e e e e e e e e e et et ae e et a e eaeee ettt aeaaaart oottt
24 ES 23 STPIR: MoV A, BAUDRATE 3 Search for current baud rate
bt

20 15SE E4 OE 01 CUNE A, HLEATL, STP3IEL H IF time for wrap THEN

............. N O T R U & 1 - S - N A2 - o SN
32 1562 12 OE4ER STPZR1: CALL SER 3 Set baud rate

............. 33 DT 4 O X - O - 8 | -1 = 2 I PN

............. O S
34 $ Chanae Paritvy
27 T ettt
38 1547 20 23 0z STP3C: JR FRTYENA, STFR3C1 3 IF disabkled THEN

............. BRABGA . DR AR U BRTRLURRTYENAL L aanable PAR IV
40 1560 o2 29 CLR FRTYSTE H normal Parity

............. AL ABAE LR AR G BRRO L URRTYEVN L Emdd AR
42 1570 z20 no SJMP SETUPZ

............. A3 ABT2 A0 BT Q7 BTRIC  WB LU FRRTYSTE,, BTPICE L IE nermal pacdity ANDL oL
44 1575 20 2A oz JE PRTYEVN, STRPZCE 5 IF odd parity THEN

............. A BT AR UBETBLLLURRTYEVN b amake even pACIEN
44 1S7A 50 Cé& SJIMF SETURZ

............. A7 1870 N2 2B LW BTRICRE L BRR LU PRTYENA 5 L stick THEN disable parnity.ooLL
45 1S7E 20 cz S MP SETUPZ

............. 45,0580, DR BT UBTPECEL L LUBETBLLPRIYSTE .. IF L even THEN  sbick Parity
50 1582 20 BE SUAMP SETUPS

O~ B PN
S2

............. L U JU ORI <1 1-1 K -2 = L) - S
=4 H

............. SROLSEG. B BF L LLUSTRERE LGP FULLDRLX . Teeale fuli/Zbal foodurlen o
T4 15846 20 BA SJMP SETUF2
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...... % LR M ER . TERMINAL . L RMWARE VR R G N L 0 ittt ettt e te e e e et e e e et et ettt et e e e e e et e e e e
.............. e e e e
2 H Toasle handshale
.............. Ot
4 1582 B2 ZE STP3E: CPL HNDOSHE $ Tamsle saft/hard handshake
............... SOATBA B L BE BB T R
I3
.............. AR
=
SO PSP PPR R J PO OR TP e
10 53 3T - line #3 table
11 B e e e
R LR R EERERERS ; SLATR Containg bhe Jume Yabie For Vine 83 in Sevur mode:
13 .........................................................................................................................................................................................
............. i EER LEF Eii ‘
15 .............................................................................................................. R I T I I I T T I
............. 1R rEEe T E O Py Hebien Hi e e

17 158D 1550 oW STPZR $ Chanse baud rate




............... 1 ASB2 PO ALE O DRy B AT
2 15BR& 71 04 ACALL XSTABX 5 Search for correct message
TR R L) - B 50 G NG Laa s IF ot found THEN . e
4 15BA 75 33 00 MoV BAUDRATE, #O H clear baud rate
.............. SOASBD RO AGTE L mov o DRTR. BLNSRI4A 5 error messase
& 1500 74 13 L3A: MV A, #19 5 Position
.............. ZASEE R O REALL XETATX s 3 Band rate messase
]
TS L= =2 7i. ] FE A AL L X T X
10 1504 20 20 322 De s 2. PARITY , (7 “+80H)
e ABER 2E .. - P
15CC 41’ 52 49
.................. L R 1
11
.............. g.A5bz w0 1684 mey o DRTR, BLNRCY 8 Nooeardte .
12 1505 30 28 OF JNE FRTYENA, L3E
............. 14 1508 RO LEEF MOV DRTR, BLNICE R Btiek o pandty
15 150DEB 20 29 09 JB PRTYSTK, L3R
cereeee MG ATDE O RQ 168E Mo DRETR, #LNICZ ... ... sLEven rardtv
17 15E1 20 2A (93] JB PRTYEVN, L3B
.............. 18 1SEA B0 AP e MOV DRTR. RLNICA L 0dd rardt
19 1SE7 21 01 L32p: ACALL XSTATX 5 Paritvy messase
............. L O N
21 15E9 71 FE ACALL XSTX
............. Z2OASER 20 20 UEB BB B DURLEX T T TRBOHD
15EE ZE 20 44
................. B S o L
15F4 45 S8 AD
............. P
24 15F7 20 1428 MoV DOFTR. #LNZE1 $ Full duplex
............ e R L . USRS |- SR < | B 1 o
2& 1SFD 20 1420 MOV OFTR. #LN3IEZ 5 Half duplex
............. BTALO0. R R RSB ARALL  XETATX A UR e mESERBE
2z
............. O & A N - = - I | I B ¢~ 3 . SO
30 1404 20 20 34 OB < 4, HANDSHAKEE ", (7 “+20H)
.................. B & O .- S U

H L2AT - Tine #3 table

44 ' H when changsed.
............. Bl et e e e et e
44 141E L2AT Ecul %



LZFRUMS MIGKRUBENLUGH ©OD1 LRSS ASSEMBLER (V1) —-21E d4-FhbB-ms 108505006 FABE 1Y1

..... wHE 22 COMPUTER TERMINAL B IRMWARE . VRN . 0 e e
....................................................................................... DR EDE. L WELER00 baud
oW LNZE
........................................................................................ B
..................................................................................... BN B L e
....................................................................................... BR . EDEL L RAB00 BN
D LN3EE
........................................................................................ By L
........................................................................................ O N B
................................................................................ DB 288 L BBR0O BRMG
""" Did LN2ES ‘
........... e al o L
....................................................................................... N B
..................................................................................... OB U285 L WRABOO baud
D LN3E7
........................................................................................ B
....................................................................................... D N B
............................................................................... DB 230l BAZ00 band e e
......... i o PP
....................................................................................... By
...................................................................................... B
........................................................... DB T L BERO RAND
............................ B EEiG e
............ e B
3 oW LNZB11
............ S AA0 L LESTO BB
A PP DB B inireneenieneneienenen B ALO BRUD
............ Ao R VR e B T OO PP
39 .................
............ B LA L
41 1686  147A oW LN3B1Z
............ A EALLLABTA BB
4z Q0O0E LZATL Equ ($-L3AT) /3 : Table lensth

............ GA e ST TR R TR AT e B SR B SRR
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 1EE R0 04 PAGE 192

(7 Te0oH)

1473

LNZER1Z:

LNZR14

LNZCL:




................ LB LU BETUPA - setue mode Janme BA
s H
e TN #SETUPA4% runs the terminal setue mode to chanse eort. mode
. s H T emaan e R A
= H
............... T P e R LR RLRLIETPPPPRPS
................ e BN TRY e L
S ; ...............
e OO EXIT . . nene PR
. 16 G RS B
B O ST UsES B
5= 2
1=
’ YA {ERO Di Fe SETUFR4: ACALL L4 T Y i ee1aY Faurth line
............. 15 1682 P10 Q7 ... 5TPAns GALL  SFCKE .3 Fetch character frem kewvboacd
14 1&R4 75 FO 04 MoV B, #LATL
............. 17 0687 B0 ARG PO DB TR L AT
18 14BA 71 E%® CALL LOQKuUP $ Look up command
............. 12 16BG B0 B BINE U BTRAA L EgeR o enine
20
.......... P
22 H Tegale main port
............. B T e e
24 14BE 1z 1EOF STP4R: CALL CMPORT $ Toasle port
............. BEOLALL B0 BRI R TR e
26
e B e e
mode
3 Get current mode
MOV TEMEL AL B BAaYe A
$ Mask off mode pPortion
BoRerate to o newt omeode .
i Mask off extra stuff
WA mene THEN
H bump to one
....................................... 3. Cambine both halfs
38 146D0O FSi g MOV MODE. A $ Save new current mode
............. BPAEN2 3L BB ACALL L TERMINIT s Indtiadize fon anw tenmioal oL
40 1404 =0 4z 0z INR HAZ. =STF4CZ2 5 IF Hazeltine THEN
............. AL AED7. BB ACALL  HAZINIT o dndtialize for Hazeltine ool
4z 1609 20 ns STR4C2: SUMP SETUFRS
............. 2 N
44
............. A i e Teeele hodd B E T M s
4é 5
............. A7 3EDB . 3036 0T ETRARE L WINR RN BT A e
43 14DE 12 0OR4: CALL XHEM 5 IF hold screen THEN exit
............. B X = - ¢ O ) 1 - T8 | -1 = L o
50 14ER 12 OR3C STP4DL: CALL EHEM . 5 ELZSE enter hold screen
............. O Y - O .= R - | o1 = o U
52
e
=4 H Tosale monitor mode
............. =
56 1AER B2 A STR4E: CPL MONITOR 5 Toggle monitor mode
............. S7.16EA 80 ... L4 SuF SETUFR4



FILLRIESEINL T S L LR (imm b ME i AV L d =Sl FOR daat il =3 = hat-CRR R A SR DR o & LR - A i

vr

#¥L4% displawvs setup infoarmation for line #4.

wa um

P

4z 14&FR 41 45 juj] SEMENL C# 1. PORTS. (7 7+80H)

................. F e B
1704 20 B e

................. 1Ry B e PP PP PPPRN RSP
L70A 52 54

ATIOE Ho PGl T g HETRLHLNGEL T N R
45 1711 20 Oz AN R LA e

.................................................. AieiTiaes PP
Fort message

v um




.................. T T . = S SO UPPP PP
155a 4% R T T IR EIERTET RPN PR



SYRUMS MILKUBENUH 25051 UKUSS ASSEMBLER (V1) =$1ld £4-FEH—@s 1085006 FALE L¥D
LEEE L LM TR TR N AL E R ARE MR R L L R i e

.............. O OSSP e
3 o5 e oy TR SN S ARET ds

ANSI,

DFTR, #LN4D4 $ Hazeltine made
............... 9 1738 .. e BABE L ARALL XSTATX L3 ANST/ZDS/AMM 3/Has messase L
10
............. AL 730 78 FE o BcALL XETX . .. .
e 25 b " o B B SRR By T
................. L B BB B
1742 o 1 <R L L R e TR L LI TIPSR
.............. B S ¢ <. . .
... A o 0 B e
................. L7 A
e AR B e
............ 14 178F AR B ey L HEMODEF
15 1751 12 1BBF LCALL  XLONOFF 3 Hold an/off messase T TTTTTTTTToormrrrrroe
B
17 1754 71 FE ACALL U XETX T e
............. 18 17964 20 L 20 B0 BB T A MONTTRR T, (T TEBOH) T R
b z z R R IR S LR R
................. L AL AE A
1o o o A
............. L B P
s {5 L
20 1764 Az el MOV £, MONITOR

Monitor mode on/oaff and return
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COMPUTER TERMIMAL FIRMWARE VERSZION 1

.............. L 55 SETUPS - setup mode line #5
e e T R T
= H *SFTUP #* runs the termxnal setur mode to chanse set clock,

$ Displav tifth line
3 Fetch character from kevboard

5 Look up command
5 Keep on soins

Zetup clear line reverse

[

naobd B

P2 R
N

Enier hours

A, #14
UEFNHN Jet number

GETNL iM

#40, STFRIR
SETUPS IF number <= 5% THEN
MIN. A




R R I B B A o T e T = TSR TR TN AN B A S e SRR =t =0 R R LR AR L VIS Bt o L[ - &4

e LAZEA Fa .. S MOV TSEC: A . i clear seconmds, .
2 17EC F= 2A MOV TCNT, A H and count
.............. A = - S - - - 1 U = 1= L = PP
4
=
& H Togele 25th status line
7 B e e e,
""""""" 2 17F0 B2 =7 STPSC: CPL L250N 5 Togsle status line
............... BATEZ B0 AL BN BT e
’ 10
e
"""""""" iz H Tamgle wrar
.......... L 2 T S
14 17F4 23 2B STFS0: CPL ALTOWRAF ;5 Tossle aute wrap
..... = O o T - L £ S - 1=« - -1 L ot P
........ 3
....... LT
"""" 1s 5 Tesale screen saver mode
19 L
- TR /- N B2 2B STPSE: CPL SCRNSAVE 1 Tosale screen saver
21 17FA 20 7 SUMP SETUPS




....... 1208 2A an 45 juis] CHMENLU D3 1. SET CLOCE 2. STATUS LINE”, (7 “+80H)
........... PR R BTG TS S R T S TS T

1211

Status line on/off

T, AUTOWRAF

Screen saver on/off and return




LUy PTLLGMUDENLGF SV L LSS ASDENSLEN VL =2l LR EITSS LTE SV UL FRIBE LYY
LoocEER R COMPUTER . TERMINAL . LMW AR R G L o 003 i ittt ittt ettt et ittt e et e e ettt e e e e e e e e
.............. LB L BETUR A mose e M de . LI B
2 ;
............... e F e HERETURGE ryns . the Lerminall setue mode to change kevead. shifls o
4 3 kevrad alternate,. avto rereat, and kew
.............. = . AR
& 3
............. e e BN RY I i
= 3
............... e e E BRI e e s
10 3
T & ST JU LSES . =3
1z
13 R T T T T T T
""" 147 1565 11 w7 SETUP&: ACALL : Displavy sixth line
.......... 15 1867 012 1407 L BTR&AR L BALL SFCER. o ... b Fetchocharacter frem kexboard oL
. 14 1840 75 FO 04 Moy
el A7oaBeD RO AEBB i S ol . { -y S
18 12870 12 12E® CALL 3
............ 1T AB73 B0 L E i UBIMEETRAA KRR D B NS
20
............ e ettt
22 H Tosaele kevrPad shifted
............ 5
24 1275 = 20 STP&R: CFL KPADZHTF $ Tosele kevrad shifted
............ e S A O = T =L L1 | | 1= £ X v -
26
.......... BT e
. 28 H Tosale kevrpad alternate
3

le kev click

#LE&TH#

EQU %

] 1
oW STP&B



e aEENMy MICROBENDH B0S1 FROSE ASSEMBLER (VI)S018 B EERSE 1ST 006 BAGE Som
##% 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1,03 ###
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(O
[
)
L]

5 Tossle kewvrad alternate

gL
IRECCIN L OW L BTREE 3. Teesle kew click

ENTRY none

5 Position

T, KFADSHTF

Kewvrad alternate on/off

42 13CF Iy ACALL,

43 1801 20 20 J0:]
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..... ®H¥E -2 COMPUTER, TERMINAL FIRMWARE Ve RS LN . L 0, B e e e e e
.............. L R UBETURT o setue mode A Re T
= 3
.............. e L ESETURTE runs the terminal, setup mode to change aulto anriage . .
4 H return, auto line feed. cursor, and frequencw.

-

12 18FF z2 12EY CALL LOOKUF 3 Leok up command
e APAEO2 B0 B SAME ETR7A b EeeR an SOinS .
20
=
............ gy U FassiE BOte carrines Feturn .
23 ................. ; ...............................................................................................................................................
- % N E-2eY A BET 20 STP7H: CPL AUTOCR ; Tomale aute CR
............ e L .- - - . - - L o R
28
B A
29 H Toesale auto line feed
............ T AP
F0T190H BZ i STF7C: CFL ALITOLF s Tomale auto LF
...... 21 190A 20 E= = AME SETUR7
..... St BR B BRI R
..... 33 . e J T T R A I R R R T T T T T T T T T T P P
....... LR LT PITTP PP TEP PP PRRREE ; tessiE Forsar e .
..... | .
"""" EETUYOCTTT U EGT T T EeT oD STP70: JB CRNEBE, STP7DZ 3 IF blinkine AND
............ F7OAPO0F O B2 04 B ERUL, STRTDL IR Bleck THEN
B8 1v1E e ] ZETHR CRUL 3 set to blink Tine
............ R S N U & SRR i a1 L0 £ USRS RRRSR
Syt T PR R
............ 41 1916 G2 @R BTR7DL: o BLR O CRUL L RVIE Blank Vdine THEN
e ) B 2 33 SETH CRNEK 3 set to block
4% 191A 20 OR SUMP STP704
............ W R R SIRTRI
....... 4% 1¥iC 20 @2 04 gTF7RZ: KB CRUL, sTR7DE 5 IF bleck THEN
..... PEDr e G Gt SEtE SR : P UL AR e
..... 47 1921 20 04 SMF STR7D4
........ BT TR RIEE
. 4w w2z L2 32 STE7D3: . AN CRUL 3 IR wnderline THEN .
............ o[ e s SE R FLR SR ; Sorte B InE Biock T e
=1
............ By IR T I AL TR B R e n e B
93 192R 20 I PRSP SME BB T T
......... yee R SN
D
"""" =1 H Toasle line freauency
57 3



. 13v2C B2 = STP7E: CRL ... FRER . emsle freauency

O PRLPOoTITRIES FE-TRPPRERRe LT R LN TR LR KRR TR ELERTREERRTRD FALL T SRR S Bat CUrsur format .
319321 20 C1 SuUMP SETUP7

.............. e T T T
5 ..........................................................

.............. R RECRERTEEPRRRTELEE . e e e .
7 R T I I R R R R R I

.............. T S g ey g e
£l 3

............. QT e T R N T e WY AR e UR maden e
11

............ g e e e g
12

............. B e e T D L P P T PP PP L PP PPETRPPRRERIPR
15 1934 1904 oW STP7E 5 Togsle auto carriase return

............. Lo e L TS LS BT B AR SRR TR SR

47 195A 71 BF ACALL XLONOFF 5 Auto CR an/off



LSO FHAL-MUDDINL OWedl LR HDDENDLENR AVAL 72 7o 1o EMTTEDTOD Lde DWW D THOC W

C, AUTOLF
XLONOFF

Black steadwy

e AT gt e e My DPETR. #LN7D4 ] i Mnderline steady e
.................................... Ko Ui NOALL XA e e SR
........................................ By

20 20 ) OB 4, FRE@’, (7 7+EB0H) B
Rt R N RRE: - RS 0 BB T B BRERT AL TEER
1PA0 A 2R T O T U SRRURUUURRPRORPOR
BT T
gy Ol e BFTH LY oty B R PP PO
39 03 .................... 'JNB FREQ ? L7D .
o T e iy RRE BRTR L RLRIED £l g e
......... A T R AT
e v L BSOS U PSP PPURNPPIT
...... L g oE T h e e
.................................... RET e, : : PPN e
e PR OO TSR P PP
TP ATPIRIS TR B SEEUn e S EAEGE T
B
3 L SE Ll LN7DL: DB SRk BT RO
56 g PRI R SR BRI
.................. o TR . OOy PR P ST PUT R ,
e e [N hi TR TR RS PRy
....................................... B
. 22 LI LT LT T T TP Ty E T R CTSTITITPTRNs
&C &F LN7D3: DB “hlock | ‘a7 7+EOH)
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PR LMDV DV L LMD DD PRI AV L 27T D AT DTS doube WD e LND LI it

.............. LARDE 75 L EE et ENTDG DR ander in s (e RO
1905 : :
................. I T R B e
: ji):] (757 +80H)

2 19DE :
e JBLLEDG L UBE L WRNTER o ... B O ) e
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e B LR M TR TERM INAL . F I RMRARE . e R LN L 0 0 it ettt ettt ettt e et e e e e et et e e et

.............. LB L BETUPE - setup mode line #8
5 e ERAEEEL T SRR AREE L ARG AR
2 3 #SETUPE# runs the terminal setup mode for simple terminal
4
S

;3 Setur clear line revers
H

............. S TER . o B W BVR AL B A on
26
............. by B -t o R & C - O 111 B0 €= S
28 19F2 50 72 &5 OB “Press RETURN to exi L ¥
.................. B = Tt R O ¢ P
pykis a3 72 SRR RIS
.................. LR o L A - - | -SSP
19FE 20 74 &F o
.................. LAOL oo 0 o B T e
1A04 69 Ea T e
............. =
30 1A04 74 45 MOy A, HE” s Display "E° first time ’
eeeeee...Blol030 =20 5000, ... STPRELL. ... MOV L DPTR, #CHARMEM .. 3 Point te character memory .. ...
=2 1A0R 71 21 ACALL  SFILL 3 Fill screen with char
............. T
24 140D 12 1407 CALL SFCKR $ Fetch character from kevboard
............. BT 2SS 4~ R s O L S 4 Y - T 1 I
36 1013 o0 1A20 MOV DFTR, #HLETZ '
IR Z7.1A16...... 12, QL3O CALL ... STAR . ..., e B Bearnch the table
28 1ALY 40 ED JC STPER1 3 IF not found THEN diseplay it ’
............. EZAALE . E S R B e e
40 1A1C 7z JMF @A+DFTR 3 Jdump to routine
............. 3 P
4% 1A1D 74 20 STPESER3: MOy A, # 5 Change funnv spPace to real e
............. A3 LALE. L BO. BT B BTREBY. B sEReRn
44 .
.2
{4 3 Chanse attribute
............. B e B
48 1A21 ES 21 STPECE MOV A, ATTRIBUTES 3 Get current attributes
............. AT AAEE OB U ING AL 5 Bume te o next atrodbate
S0 1A24 54 OF ANL A, #HO0001111B $ Mask Jjust attributes
............. S1 A6, 53, ... 20 EO. . ................GNL_ . ATTRIBUTES. #11110000B 5 Get attributes ready



A FRALWEY PILLRLIDENLE @il LRLDeD MSDEFNSLER LY L)~ 1lis LT EITEG LD LSS U FRLE S

BT R TR TN R AR Y R L L 0 i i e e e

ACHRE
............................................................................. ALTCHARA, C . ... .....1 Flage inte attribute ...,

SETUPSE

IF any char THEN e
Ring hbell

H REFEAT point to char memorsy
H fill with char

H bump to next char
H LINTIL all combinations

#¥LET# cantains the Jump table far linpe #2 in setup mode.



TR M T ER TERMINAL F I RMNARE Ve RS LN L. O R it et
JAAR77 B DB ... O
2 1A73 19ED ) bW STPEB N T I BTy o
3

A TATA BT r TRRRRRRREE T T e L R R LR ILCIIERREREED
L3O1A7B L U oW s3TRSC L. 5. Chanse attributes

L AR AR R RS L IRER BN R
CTUARZI BA DB .. U A PP
2 1A7E 1AZA 0w STP2E 5 Cantinuous test

I SO Q004 LaTL ] EQU . E-LET /3 b Tabkle denath
10

L e
Tt
e B
14 53 L8TZ2 - line #2 table 2

L G ettt ettt ettt e e e e e i ettt et eaeesee e e e e ean et
14 H # BT2# contains the Jump table for line #2 in fill screen

L7 S B e s e
12

19 ese ] Y -7 O
20

21.1AB0. ... U . - U I L
22 1A81 1ALD oW STF2B3 5 Access code (isnare)
2
24

ol (2 S O L T P
26 1AZ4 1200 DW SETUPSZ 3 Carriage return

B e e e e e e
28 1AZ4 a8 DE KB_SETUP

it setup mode

. ¢ - -

54 1ASF 2 4n 435 DR THMENL G 1. CHAR SETY, (7 “+20H)

AP 4E......... TEL O PPN .
1A?5 47 ZA 20

..... 1AZ8 20 20 B
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f e e e e asee e e aeeeneaeeeananeeenaaaace i caeeeeeeeeneeaaseeenneeeenanteseeeeeeeananeeeneneeseetsesaenaaeadoneaeeeeaeeeteeseseeceeeaeeeeeeeeeettessoseeeseneeeeeeeneeesaeeefacoesoacoaronoetettteaottonecan
.................................................................................................................................................................................................................
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DPTR, #LNZE1
ACHRZ, LB2A

DPTR. #LNEEZ 3 Auxiliary
..................................................................................................... XBTAT . ........................f. Charcacter set
.................................................................................................... T e e e e

2. FILL SCREEN 3. ATTRIBUTES”

< 4, TEST . (7 “+80H)
............. DB
................................................................. 2SO N
....................................................... 2 o obNeBl: o BB snarmal e T TRROR)
L
........ B e e e
74 LNER2: =] “alternat”, (e +30H) ’
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...... FEE 227 COMPUTER . TERMINAL . F I RMMARE. VB R G LN, L i i e e e

.............. LR LLLLLLUBETUPRET -oreturn, friom seXUR MOde
z 3

.............. B B e BSETURPRET exits setur mode without permanently o saving
4 H anv values that have changed,.

T - S B e
& 3

.............. e B ENT RY I O
2 3

T ST DR EXIT ... ..} T
10 3

............. U SN &1 == R 1 1-] 11T
1z

............. PP e et
14 1AF& 20 27 06 SETUPRET: JNE LZS0N, SRET 3 IF 25th line is on AND T

............. 15 1AF9 20 15 03 ......................dB___  LESEN, SRET . . . 3 IF not enabled for user THEN .
i& 1AFG 0z 1ELS JME DISPETAT ) display stats and return

............. L7 AR B L BRETE R B
12 1ROO 20 2C S.IMP SCLRL s ELSE clear line and return
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### 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##3:

EXIT none
........................................................................................... T R R R R LR AR AR RREREREREERERLELELERRS
........................................... ACALL  NVRCHE . f Ehesksum the NVRAM.
Moy $ Update checksum value
............................................. M BRI BAE T EARGM e T
.............. L7 ABOS RO 7000 O T R e

14 bvtes

INDX1, #1é&

e

CnFTR,

OFTR

LUNTIL done

........................... Have EAROM

togaling flas

Return from setue mode
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L SEEE ZE2Y COMPUTER. TERMINAL. F LR AR VR RS L . L O 303 ittt tiat it e e ettt et ettt e e e e e e e r e e e e

................ LB BRI mosmmeen R
2 H

............... B B BERILLE FL1 s the complete screen with the data edven it L
4 H into the memory location siven it. It daes not touch the

.............. = . AU UR~+=x 2 B B 11 L (L] - o T
& H

............... 2 S
= H ENTRY (A) = character to write

............... T B ADPTR) = memery Tocatien to start at

10 H

. AN 2% 5 I L R

INDX1, #MAXLINE $ Go throush all lines
INDXZ, #NUMCHARS 5 REFEAT

B R o R A T e O T T T g AT e S -3 S T T

@DFTR. A H REFEAT write character
................................................ S bume painten

H LUNTIL line is done
INDX1, BFILL 5. UNTIL screen is done




.............. 1....... e e aene ;=. . SCLRLR » Setup c‘ear ]ine reverse Videc‘ . . . s e e e ey
P PP R PR P PPRPPERPRERPRR gl EOLRL = 5o s CTemm TERE 1 o T
3 3
.............. BT B e L T e W bR FeVENEE Viden ERACED . e
S H
R S e R P R R PPRPRERRPRRLIEY e RRRIRRTETTEITEELE SECLRLS ST ears S8Eh Tine and PTares the attribufes masmed wro e
) 7 5 to in on that line.
............ L Tk ey S T T LR L R P PP PPPREPPREPRRLE
9 ; ...........
............. L7 gt g e e L g s A e
11 H
............. 8 g A L
1z H
............. 777 T L
15 _
............. LR T P T P L PP P PR PR E S P T T PR T RRTR
17 1RZC 74 01 SCLRLR: MoV A, H#HO0000OO0LER 5 Set for reverse video
............. Qi e e T TTRER T R TR TR TR D TR T SRR AT
. 19 1B2E Co L Ee BCLRL: . PUSH A 3 Save attributes TSP
......... 55 TR0 g G A T H  MAKLINE T B Tenn Tine beFore disETay”
.... 21 1B33 12 0B96 CALL CLRLINE g e i . )
........ B TEEA LD EG T G T IR T e e LT e
23
............. LB T T T
25 1B3B 532 23 EF ANL DFH, #ATRANL 3 Point to attribute memory .
......... BB TBEE YA T e AR LS T B N
............. 27 1BAO O FO ... BLRE s hovx o eDeTR. A cecveeee..... 8 REPEAT write attribute
e iBEL A% . FO s N NG BETR o ; bome RAN Pointer
............. ev 1Baz DA FC o BdNzo o INDXL. SLPO L UNTEL done
BG T TBEA RS e e RET fd .



LEIFHLTS MLICKRUSENLCGH SUDL GRUDES ARREMBLER (V1) —L1E EG-b BTl 108305040 FABE J14

3 -y LML TER  TERMINAL . F I RMWARE, VR S . a0 0 ittt ittt e et e e et e e et e e et et e et e e e e e e e e s
....................... LEI=R T B TR AR 10 ol ol o 3 -
....................... #GETNUME sets a number from, Q..255 from the kevkeard. The . ... . .. ...................
kevs "RETURN" finishes the number and "BACKSPACE" or
..................... "DELETEY. clears the comrlete number entered.  The fourkbo ...

ENTRY (A) = posgition on 25th line to start

........................................................................................ EXIT . (A) = number received (0. 250

..................................................................................... MOV CWRRKL. A B Brdginal eositdon .
................................................ MOV WORKEZ, 8O R Pesdtden count
MoV WORK, #O 5 Runnina total

ZUNE A: #HCR, GNLUMZ $ IF carriase return THEN
.................................................................. MOV A WORK Lt get number and retuen
...... RET

se 3

SR e o SR e A B A R T RN s TR A e THEN

57 ................................................................................................
............. R FTVITPITE ORI }

B SR PN
I e R ENoNsE: W RS . s

41 1B3EB &0 B T GNUML 3 IF ne chars THEN skie it
"""""" gRUIESDCCUYETTUU GNOMEL DEC WK1 37 REPEAT deéecrement position

43 1BSE oF FD DUNZ WORKZ, GNUM $ UNTIL count = O o
g AR R BINE R BRI e 2 0

45 1B&O EE oy A WORKY oooset position
~~~~~~~~~~~~ AeTIESY AL e ’ ACALL XET 5 wire out ald number

=5 1R&E B4 2R Q0 GNUMAA: CUNE A, #797+1, GNUM4E
54 1B71 o0 07z GNLIMAR: SN ENLIMY 3. Check upper bounds



.......... 1 1873 B4 30 . 00 | . CJINE A, #707, GNUMAC . O
e ERYETUAS T ELERRPPIE SNUMAES e SR e Tk T e Bads
=
............... R E LT T ey E TSP T L L L L S L TP RPN PP P PP RP PPN TRNRI PRI
5 5
.............. B g g T e e
....... 7 1B7A CO LLLES PUSH ACC P Save it T TR
........ AR AT e B R LU TRYEL O
.............. $AB7D 75 FO L OA oy B, #10 s TN
G TEEG AR . . WL AL iR R Ll
11 1BS1 2C ADD As WORK
............. B TR e GRE BII
........... 1z 1B33 DO B POP LLAEE 3 Restore number TP
A EEe Y CRPPRPRRE TEA T MU BRTRLBERLE e IR
15 1B3S 25 a3z ADD A, DPL
R T VA= IRN TP PP NTREE Mg BBL TR ¢ Bime adaress UEAUR e
17 1B2C EE MOV A, WORK1 5 Get position
.......... SE T TRED LR g IV BRETET AT
.......... 19 ABEF  OE e ING L WORKL B Bume eositien
-1 M §:1-10) oF ING WORKZ $ BumP count
............. 21 AB9L B8O BT BMPBNUML L UBVHNTIL dene
22
............. B e Must not cross any pase boundardes
24 ]
.. 25 1B93 EO Bl B2 . GNUMS: DE (FO7480H),  (T17+4B0H) . (727+480H). (737+80H), (747+80H) L
............... B HS Ty . BB O rE0H) , (T1THBOHD . (7
............. 26 3BFe  BS  Be U B7. DB CSTHBOH) (TETHBOH) s (T77480H) . (T874S0H), (TEIHBOH)
1856 B BY
............. T e
28 IFC NE, HIGH($)~HIGH (GNUMS)

29 ERROR $“GNIIMS Y crosses a pPagse boundary




N
X
Ky
]
o
3
4
-
[n]
pi]
[m}
5a]
m
-4
[}
I
@
<
]
=
[n]
pl
]
W
w
D
Ul
(2}
m
X
0
r
m
P
<
-
i
[
-
w0
1]
T
+
m
T
2]
0
L
(..'I
X
<
[l
o
ny
D
[n]
m
[
-
o

.............. B XBT T kransmit string to 28th status Tdnme
2 H
.............. AL EXSTR places a string of displavable characters that .
4 S follow the CALL onto the 25th status line of the screen.
L= R, S
......... I :
.............. T B ENTRY (A = position on 2T5Th TANe L e
2 5 String to be sent must immediatelw follow the call o
............. R .. Eo this routine.  Final character must have bit L
10 H seven set.
......... L S U TSRS
Y& H EXIT (A) = pext position on 25th Tine T TTTTTTiTrmrrnrrommrrommmmoomnrommrneees
13 3
............. T A
............. OO OSSO P OO ORUPRPPRPPRS
1&
) L 17 aBvn no BE XSTe POF OeH 3 Get return address
""""""" 12 1B9F 0o 22 FOF Pl :
12
............ S BAT AT RE ACALL KSR C BaTeut SEeTne e
21
P Gy TP PRRRTREE g e B L e RIS RetURR AddReEa
..... 23 ABAS GO B3 BusH O DRH i back ente the stack L
"""" 24 1BA7 2% RET
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............... LBy L XBTAT - transmit strine to 25th status Tine
2 H :

e B 5 #XSTAT# places a strine of displavable characters ontoe ...
7 s e R S PRRRRLLE Ehe DEEH Status Tine oF The Berean it th Bl S et
5 s

.............. Ty L L LLLLELEEERRES

.............. 7 e L ENTRY L (A) = pasition on ZSth Tine .
k] H (OFTR) = address of strins, final character must have ’

.............. RO OPPRRORORS bit seven set.
& e . seegreeeeerene e B AR B

............. L EXTT L (A) = next pasition on ZSth ddne
1z H (DPTR) = position fellowing string
1z 3
A ! . A EBTR L BRI

............. e
14

............. 17 4BAZ 75 AQ 57 XETATE L MaY PRy #HIGH (LZSMEM) 5 Set address of memory
1% 1BAR 24 20 ADD A, H#LOW (L25MEM) 5 Add in offset to low byte

............. 12 ABAD. FB MV RTRE, A BV FRedn Yo meman
20

............. BLABAE EA U RET LR B
22 1BAF w32 Mave A, @GA+DPTR 5 Get data bvte

............. 2R ABBO. AR e JING L DRTR LS Bame ROM padnten
24 1RB1 20 E7 04 JB ACC.7, X5TR $ IF bit set THEN exit out

............. 2EABBA  E i MovX @PTRL, AL LB Ooteat data
24 1BRS 03 INC PTR1 5 Bump RAM Pointer

............. 27 ABB&. . BO L Fe e UEME L XETL B GBe ForeVeEn
28

............. 2P ABBE 54 7F . XKETRe: L BNL A, HTFH ... 3 Mask off hieh bAt
20 1BRA Fz MOVX @PTR1. A $ Output last data

............ FLOLBBE BB DY A RTRY L Bet podntern
32 1BRC 24 a1 ADD A, #-LOW (LESMEM) + 1 5 Subtract offset

el FEOLBBE. ... B e RET e B Retarn e
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ix

XLONOFF - transmit string

#XLONOFF# displavs

"OFF" to 25th status line

as indicated bv the carry

1 indicates "ON"

IF carry set THEN
get the "ON" message

Displav messase and return




1 53 XMTE -~ transmit strins

.............. e
< ?

.............. B R RXMTER transmits a strins of characters out of the terminal
4 H regardless of whether the terminal is on line aor not.
= 3

............... T e e LI LRSS TLLLLLRRRTITEIEERS
7 H ENTRY Strine to be sent must immediatelw follow the call
&

28 1BEZ 7 ’ JMF @A+DIFTR 5 Return to code after strins
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& H terminal is in. If the character is praotected then no
U T BRI A Es RAREN. e
k] H :
9 ” ................... D I T I T T T I T I TE T I I AP R I R N A A R
""""""" ¥ 2 3 ENTRY (A) = current transmit mode
O L S OO PP PRRPP XPOS and YROS point to screen coardinate
............................................................. (A) = current transmit mode (uedated)
....................................................... B
............................................................................ ATFRTBUTES f Have AtERibgte Byfe e
AL $ Save current attributes

.............................................................. GATM, XLO U BVERE et GATMOTHEN

check for pProtected
IF protected THEN

............ A BRI A T e
:33 1c')2 EC) MDVX Q' @DPTR ..............................
............ S YO e RS R e Cur et SRR TR es ..
37 1005 4z =3 10 ORL DFH, #CHRORL i Mask to character memory
............ B TG G T T s e g T TUUR TR BE SARISRERL AR AP . .
3% 1C0% Az ] MOV Bl ALCLT s Bet alt char flas
........... B TEOR gy g . Wiy ALTEHARAL E . S BETaca in eemeer T EeTEYeN
41 1Con 54 7F ANL A, #7FH 5 Mask alternate char set

53 101D B4 iF 04 XLi: CJNE A, #IFH, XL1A 3 Brecial case mar . .
,,,,,,,,,,, B4 TEdy e e oo AW

55 1czz &0 02 SR R e
"""""" 56102444 40 XL1A: ORL A, #01100000R 3 Make srarhic printable



.............. %.?F?Q.H.HPQ.“.“.HQP.“.“.“.“.”.“.“XPQFH.”.”.”.“‘“.?EIB“‘“.QREH.“‘“.“‘“.”.”.”.”.”.”%”5€?”?R%ﬁhiﬁuf?§%.”.”.“.“".“‘”.”.“.”.n.”.“,“.“
.............. - S 3 Save character to cuteut
bR LR R L RPN P R PRRTSTRRLSPEPREEERREE LD L R e AP PR R SPPPPTRITEESAATED
........... S5 1Cze [ EQ XL3=: PUSH ACC
P T T T TR
......... 7 H See if character is @rarhic character
..... e e L R A IR R
9 1C2A 20 on =20 JB GRPH, XL4 3 IF not srarhic AND
............. PO TS B SRR S D B TR RS T
11 1c20 30 FS S0 UNB O B.S. XL7 1 IF previsus was sraphic THEN A
............. R R Ry ey S ERRRLINTRLE CLR g . 3 TR SraRhTe BTG e
12
............. L T T T O O A g e s
15 1ess 20 F4 13 B BB, XLBB IF eprevious not alt THEN
............. VB TEmE mO O e e R e ; I Ehie mob aTt THEN-
17 1C38 71 cF ) ) e BCALL XM e LU transmit "EXIT GRAFHIC MODE"
............. VT TCEl LR B A BER TR RSOy . = .
i B8O 31 B
SR TP RIO-S 56 ot B TR T
20
............. A T AL T T g g
. 22 1cae 1B =28 By o ESC, (7. (7L7480H) 5 . transmit "ENTER ALT MODE" .
Tt peic S n?: - =T ZE SUMP XLASET 3 flag in alt now o
24
............. B LA TEO B e LS Ol ALTEHARAL XLEA R LR TR R et it RHER
............. 26 1CAE 7 O BEALL L XMTS e B L Eransmit MENTER NORMALY
27 1C50 iB 2a cz2 =] ESC, (7, (“B"+80H)
............. 28 1053 L2 FA L UEBRR O BLA L flas inonmemal new
2% 1055 20 el SJAMP XL7
....... 30 B T T I I R T N T IR T SR N
...... T RS R A T ABRLL T NHTE ; EUSE Franemit in 708 mode
.......... 32 ACEY B LT BB B RO
) R yeER o 567 SOME YL
34
............. B LB G R A LR R I LT e N E  mr e iete et Sraehic THEN T . e
............. 36 1060 D2 F3 SETB B.S 3. flas chanses .
Bg e SRR B R TSR RRRRER R
............. #81662 2040 2A o odNB O ANST, XLAC i IF ANSI mede THEN
39 1065 20 Fa 15 JB B.4, XL4B H IF previous normal THEN
............. 40 1662 200G 0% ... 4B ALTCHARA. XLAA i IF net alt char THEN
41 1C4&B 71 CF XLA4AA: ACALL XMTS H transmit "ENTER GRAPHIC"
............. 4z 1ceb AR OSB3 BB ERG TLO s MmO
12070 20 ED '
............. A T B BT R T
44
PO 43 1c74 71 O XLaas ACALL  XMTS e B e
446 1076 1B st} EBO OB ESC, “(7, (70 +30H) 3 transmit "ENTER ALT GRAFHIC®
47 1C7% nz F4 XLASET: SETR B.4 ) 5. flag in alt now

=4 : 20 EZ SUMF XL4AA H and place into sraphic



ELSE transmit in ZDS mode

H See if character is in reverse videno
T ettt e e e e
jais XL7: CLR FO 3 Clear "CHANGE" flase
........................................ TR e e e e s e e s
..................................... FO B NB B0, XLE L3I Previous was rev video THEN
FO CLR R.O H clear rev video
.......... BT g s
L L RCALLXMTS Pouteut “EXIT REY VIDEQY
TR BSi . (v OHS T T E  E
........ L BITE R
Fo LLem XLes B B.O. XL 3 IF previous not rev video THEN
g SETH Bog e T amE REy Wi
........... BT T T e G
...... e BCALL L XMTS b muteut MENTER REV VIDECT L
S AR IR Eo BaE (¥ elOH s T T S TR R S
23 1CAC 80 O LB X e
B e TR T e
23 1CAE Dz . s S ALBAT ... EETE L OO 3 ELSE Fflas chanses e
... AU UUUROTN U See if character dis underlime e
.......... P R RRTRLTITISRIALEE :
2% 1CRO 20 Q% 07 XL%s: JR UNDLNA, XL10 $ IF not underline AND .
............ B T T B B R AR R A A B
31 1CBE3 30 . 1o OB o dNE B.1. XL11 i IF previous was underliine THEN
"""""" H2UICRs T2 F1 CLR B.1 ’ ’ TS Year under Vime Flae
33 1CRZ 20 05 L SJMP XL10A 3 flas chanses
........... S T T TR T TR SR RET
35 1CBA 20 Fi 04 Xg}g? .......... JB EB.1, XL11 $ IF previous not underline
............. AELLRL R e S g e S e L ST
27 1CBF oz ns XL 10A: SETR FoO
............ B T T T
29 H See if character is blinking
............ BT T L T T R A
41 1CCt 20 OR 07 XL11: R BLINEA, XL12 35 IF not blinkins AND
............ g T SRR B R TRTE LAE R T R R AR T
43 1€C4 20 Fe OB SNB L B2, XLIZ 3 IF previcus was blinkins THEN
"""""" g ooy R CLR pSETT YT glear blinking Flas
4% 1CCe =0 o5 SMP XL1zA H flaa chanses i
............ B e T T BEEE T TSR RREIESE
47 1CCE =0 Fe .08 X12: JB O Buoz, XL1Z 3 IF previous not blinkins THEN
............ P R ARRRERELRLEEEEE SETR gy Rt e L EE PP PR PRV PRRRLDLRLELRES
4% 1000 oz ns XL1zA: SETR FoO
............ B e TR
o 51 H See if character is half intensitvy
.......... g TR TR AR T A TR A TR
SR 1CD2 20 OB 07 XL13: B HALFIA, XL14 $ IF not hal¥f AND
............ g S TR BT R TR TR A BRI P
............ S5O1EDs 30 FE OB dNBO U BGE. XLIS 3 UIF erevieus was half THEN
Sé&LCDE o) Fz ' ZLR B.32 H clear half flas e
57 1CDA 20 05 S MP XL14A H flas changes



1

T R g e FYSRMEPRS LA g B R SRR EREVTOUS Tt RATE THEN e
............. 2 ACDF O DE R . BETB O B.E .3 flas chamses .

4 1CEL jued bs XL14A: ZETE T FO ’
5

. SRR T TR E PR P PE PR PRSPPI G
F AR T ettt ettt et ia e eeaaeeea e ee ettt e aaneaas
2 1CER 20 o i® XL15¢: JE ALTCHARA, XL1& i71F not alt AND
o
7

......... SSRGS e A L LT T Ty T e R RT LIy TERIT P PoIF P PPPRFSTTFPRPEPURLD R,

............. 11 1CE? L2 R BLRO B ... 3. klear alt flas e,

E e T T T B R SRR B TR

............. 13 1CER 20 40 ZA L .........dNB O ANSI, XL1&B 3. IF ANSI mode THEN ...
14 1CEE 71 CF ACALL TXMTS 3 transmit "EXIT EVERYTHING™

............. 15 1CF0 B 28 L2 ... DB ESG, (7 (TBT+20H)

St B BB R BB R R

............. 17 ACFz 30 O FS L EA o ...............NB B.S, XL17 ... 3. IF sraphics mode THEN .
18 1CF& 71 CF ACALL TTXMTE 3 transmit "ENTER GRAPHIC MODE®

............. 19 1CF8 B BB BN BB EEC L0 M RO e

1CFB 30 ED

............ b o L = § = R - . . 2 RN
21

e ERIEER 20, Fa ... 18 .0 XLi&s . JBE Bado XL17 . ... i IF previous not alt THEN L
23 1002 = F4 SETE B.4 H flas changes
B e e e e e

o 25 1004 FO 40 11 JNE ANSI, XL1&R 3 IF ANSI mode THEN

............. 26 1007 20 FS 07 . ..........B_ B.S. XL16A 5. IF no graehics THEN L
27 100A 71 CF ACALL  XMT= 3 transmit "ENTER ALT MODE"

............. 28 AD0C AR 2B U BL DB BB s RO
2% 1D0OF g0 0% M XL17
N

"""""""" Z1 1011 71 CF XL 1AL ACALL  XMTS ELSE transmit "ENTER ALT GRAPHIC®

............. FEADLE AR BB UBO U EB BB T O RO )
23 10164 =0 0z S IMP XL17

............. R
35 1018 oz oS XL1&B: SETR FO
B
27 H Transmit anv chanses ’

............. e O S
2% 1D1A 0 oS 44 XL17% JNE FO. XLZO 5 IF no chanses THEN skip

............. e
41 101D 20 40 1F JB ANST, XL1& § Check for mode

............. 3
43 H Ins mode changes

............. O O P
45 1020 71 CF ACALL  XMTS 3 set attributes

ey 46 IDZZ. . 1B [ F U L - SR -1 SE R G- i o = 1t o b
47 1024 -0 FoO PLSH E H save attributes

SUUUUUUTRY - 100 B L2 S =X = B - S MoV LA B So..hennder biks L

aet reverse video
underline

4% 1pzg

53 1020
”.“.”.”.ﬁéulﬂ?ﬁ.n.“. ................................................................................

in position

an lun ue
)
=0
ot
-
U
—
-t
.
o]
o+
o
=
n
.
e
-



R B R T I SOy o, DRCIRT IS U R S S e o B T R LR L R D

H IF blinking THEN

IF reverse video THEN

OutpPut

character

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

F #0O0111111E $ Mask previous
ES ... S NP MOV s AT TR B S
""""""" 54 EF ANL A, #00111111R 1 Mask current
43 B ORL Az B 5. Combine to make new previous
1= B (A « T+ R PP ATTRIBUTES f Restore true attributes
............................. BB



FAGE 225

20 1077 75 11 00 MoV XFOS, #0O $ Start at besinning of line
21 1074 71 CE4 o XMLz: ACALL XMTC 3 REPEAT transmit character
............. 55 p7e" 5N faat T e TR AR s
............. 23 107E AC L1 oy WORK. XPOS
5% P86 BC e Hp F7 . CONE ™ TIERIE  BNUMCHARE . XMLS ™ 3 UNTIL dape 7 s
.23 1Da3 Do ... L TS Pap XPOS s Restore position
......... Sk YhEs " EC G ORI AT g R U T
............. 27 1036 12 DAEA L BARL O BLINAD 5 Medate address
28 1DaY EC MOV A, WORK Restore (A)

22 102A 22 RET 5 Return



..... w7229 COMPUTER. TERMINAL FIRMWARE VRGN L O i e e e e,

.............. L 3R LLUBXMTE mospecial transmit character
z 3

B SR I, HEXMTCH transmits the character at the current curson o ... . ...
4 H position as defined bv transmit character #XMTC#*.
5 B e

........ FRLRERE e :

e S BN RY RO
g H
LR LA S S T ] - R

............. oy ; IURUUIN -2, 3 B s .
11 T S USES | B

e e ERERL LR
13

e AR Y Ay GE B SNE ANST Gy S Y ANST mede” THEN T e
15 1DSE 12 o701 CALL GNP Looeet parameter .

R T R P P PRRAER g TR PP TRPRITE : B s R g g
17 1093 14 DEC A

TR T v RRR yTRERRE A g Ly SR LB are THEN St Vima t o rrs
17 1096 L T TR

............ TV LRI EEPTPR RS 7 TR ! T fie THEN ent Eharacher s
21 1099 14 DEC

............ S LR T AT
23 109C 22 RET H ELSE return

............ B TR SERRLTE RN
25 109D co 3F SXC1s PLISH FFIELD 3 Save protected fields

............ Bl LB P T T BT e R R e T

: 27 1DAZ E4 ELR B 5 Ne attributes set

P RRE= 1A = RN Sy B AEALL X R e s T TP R PR TP NP EPSPPP R RROS
29 1DAS o 3F POF PFIELD 3 Restore protected fields

........... Bl THAD "+ T e et AR P ResTene RhetesRed Rlelds.



...... S ORGMs MICROBENCH BUST CROSS ASSEMBLER (Vi)-2it SUSFEE-HS 15:50:06 PABE 257 0
z

............... L ER L LLUBXMTL - ospecial transmit o Time
2 H

R U *EXMTL# transmits the entire contents of the line as defined .. .. ...
4 H by transmit character #XMTC#. The end of the line is sisnaled
= H kv a carriase return.

Zend CR, bell, and return




..... #HE Z-29 COMPUTER. TERMINAL . F I RMWARE VR R LN a0 30000 ittt ettt ettt e e e

.............. PP PDRSTTRE I SRR s £ § ot S -1 s LU
2 3

.............. B R i EXMTRE transmits the entire contents of the epase (excluding ..
4 H 25th line) as defined by transmit character #XMTC#. The end '

.............. e i af the page is sisnaled by a canriagse TelMUTL e
& 3

.............. 28 S
o H ENTRY none

.............. L Sy OO USSP UT OO SPN
10 H EXIT none

............. B
12 3 USES all

............. it e ettt
14

............. 1S ADAG B4 . XMTRE U BLR AL .3 Btant with no attributes set
14 10AD [my] 1z FLESH YFPOS 3 Save current position T

............. LAY 1721 S - R 1N ¢ T .\ S € ot £
12 1DBZ Bl 75 XMF12 ACALL  XMTL1 s REPEAT transmit iinme oo

............. 12 0BA. 08 A e JINT L YROE L bame Pasitdan
20 1DB& AC 12 MOV WORK, YPODS

............. 2L ADBS O BC . AB LR BINE L WORK, BMAXLINE. XMPL 3 UNTIL done e
]

............ SBANBB....DQ A XMPZE PO YPOS .3 Restore position. oo
24 1DBD 12 Q4EA CALL BLINAD 5 Update address
26 1000 71 CF XMP3: ACALL XMTE 3 Zend CR to terminate pase e

eE7oADCE = LSO L) R RO )

2R ADeE 02 ... QGER SME O RING R Eiena) done Yo user



é ................................................. OO AMT23 - transmit 25th line TR U
............... 3. AL EXNMT2S% transmits the 25th line in the same manner as #XMTL®

L H Thut en iV i the 25th line is enabied.  The ‘end of the iine
5 H is sisnaled by a carriase return.

............ ot BT SRRTR EE AT B SRR T .

7 ; w PR R I T T LI T T T I R R T I I I I N )
............... G L g

@ H
.............. DL R Ty e e LT LE LTI

11 ; ............................... P R R I T T R T T T T TR T T T T T T T T
.............. T R EEER PP LT P PRT PP PPRREPPRRRRS (SES avi

1z
.............. LR L LT P T P e PP PP EE PR PP PPPRTTEERPPPPRPELES

15 1DCé 30 15 F7 XMT25: JNB CL2SEN, XMPZ 3 IF 23th line enabled THEN .
.............. B HDET R e T e g R ; e Unrent mesTEieh

17 1DCB 75 12 18 Moy YPOS. #MAXLINE . 3o 4o Eath dne
.............. LG AR BY PR i g . . EranEnit S8Eh Tine

1% 1000 g0 E? SJMP XMF2 H restare, update, return



35 10FO  AC 12 MOy WORK, YPOS
TR RSO A SRR SR e oeeee et N - DY o s papaer <o oo
37
g, g W g
39 1DF7 12 04EA LCALL  BLINAD 3
............ PR R BN
e 41 1DFA DO A POR LRRIELD
43 IDFC D1 OF ACALL  CMPORT :
o g e P RRREE L EITERT L

(o] JB SSTOFPF, PRNTZ H

Quteut an XOFF

REPEAT transmit line
save attributes

signal done to user



ZZPROM: MICROBENCH 2051 CROSS ASSEMBLER (V1)-218 24~FER-832 15:320:06 FAGE 221
##% 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1,03 i

.............. R LUEMPORT = camplement mart
5 H
.............. B RCMPORTR temsles direction of the I/0 port.
4 H
.............. T SRR
& H ENTRY none
............. 7 ORI S TP
ST B EXIT T nne
TSRS U OO S PO
.................. ; RS A TETR
se A FD CMPORT: oNB OKTRANS, CMPORT . 3 Wait until transmitter emptv
..... B g e TR ol Topairontil trans AR
Bz B CRL . BRI 3 Tessle EAROM flas
....... g q g G B SLERCUED e A A e
................................................. G L
.................................................. S UWMEATCH - wrdte datoh
3
................................................................. S eieieiiieie . THLATCH- writes the current value of the bwte #XLATCH* out
H ta the memorv marrped latch.
T e
...... B
................................................. BN RY I O e
H
H EXIT nane

"
3

ISES A: DFTR

'
-

ES WLATCH: Moy A, XLATCH 5 Get bvte
............. PO EO0O oy DRTR RMLATCH 5 Get address
FO MOVX @OFTR. A $ Output data to latch



SLYRUMS MILVRUBENUH S021 URUSS ASSEMBLER (V1) -dZ1E Z4~-FEB-HE 12383530006 FAUE L5

...... #eE -2 COMPUTER  TERMINAL . FIRMWARE VR G LN L i ittt ittt et ettt e et ettt et e e
.............. PRI & SO £ N Sl L ¥-1 o e = ¥ -1 TS
s 3
.............. B B BRLEO = alwars diselan clack
4 3
............... A e BCLER diselays the cqurrent settins of the clock on the Z3th .
& H line once every second only.
7 3
.............. L R T ST ave THe Cur et SRR RIS OF Ehe LT e e
............... e T L AO .
10 H
... L T B
.......... T ! e
e OO ; BT R e
............. R RITTERITEPREPR e RRRRIERE O
13 S B T G
............. F L P T PR RIS AR R
L LFVTTOUOUNRTT. e Ar B D TR e
ig
. 19 ...............................................................................................................................
............ SRR R g AL i B THTSBSEC e
21 1E21  BS 3B o1 CJINE A, TSEC, DCLKO ... 3 IF no change in seconds THEN
............. S YRR g g B TR : oy JAn seconds THEM
prac
............. e ES R AR RELROE N DTEEEE G TR R TR e RITERERE
) 25 1E28 ES BD MOV A THOUR
............ S TEGA TR e e e T
............. 27 1EZD L0 B2 ..o BUsH O DRL .. P Bave enes dieit . -
28 1EZF ES E=ic] MOV A, DFH 3 Get tens diamit T TTTTTTTTimammanans
........ 2% 1E31 B4 B0 LR BINE A, ®707, DCLKY 3 IF tens disit = 707 THEN . s
..... b CRRENE ) CRPPRPRD 4+ et Algny : PPk PRSPPI L L TLPTPPEPTPPRPEPIEIIPY
31 1E34 20 57C8 DCLkL: MOV DPTR, #LZSMEM+72
............. B YERE G SRR e T L L g
33 1EZA Do EO FOP ACC
............. b L PP P PP
- 35 1EZD FO MOV @DPTR, A $ Place on screen
TR (R - =IRRN. Sy g Mag R R RIITEERITR S R A S T
37 1E40 A3 INC DFTR
............. b TBAT TR GG g
) 39 1E4Z  ES 3c MOV a, TMIN
............ RO IEAA D me e B BRI
] 41 1E47 co az ) PUSH OPL 3 Save ones disit
............ A% B R g e g BT LiLTave ones digrt
42 1E4R 20 57CE MoV DPTR, #L2SMEM+75
............. A EAE G G g TEETTE I i
45 1E4F oo EO FOP ACT
e 2 1ES{ B TR PP E PP PRPS
47 1ESZ FO ) MOVX @DPTR, A 7 Place ones digit on screen
.............. AE LB A g g BB EE B DRIRRE SR BIRIE SR SRR
49 1ESS A3 INC OPTR
.............. O IBEA G g B
51 1ES7 ES B Moy A, TsEC
............. B BRI hAmE e B e g
. 53 1ESC co 82 eeiiiie . BUSH BPL 3 Save enes disit
............. SaIERE R g a0 AL s, disit e
. s S PO STCE oV TR W N 7
""""" 56 1E&Z FoO MOVX @DPTR, A 3 Place tens digit on screen
57 1E64 oo EO FOP Ach



Z29R0OM: MICROBENCH 2051 CROSS ASSEMBLER (VI)-Z18  24-FER-&Z 15:30:06 PAGE 233

...... #ek Z-29 COMPUTER TERMINAL FIRMWARE VERSION L. 03 o e e e

.............. L B A I O TR
2 1E&7 FO MOaVvX @DFTR, A 5 Place ones disit on screen

.............. B B B U RE T



Z2PROM3 MICRORBENCH 2051 CROSS ASSEMBLER (V1)-218 24-FEB-23 15:30:046 PAGE 232
L ERE 2R NP TR R TERMINAL  F IRMWORE, VR S N, L s B ittt ettt
.............. B U BISRETAT, modisela status TIne
2 3
.............. B b ¥DISPETATR diselavs everythins that can ke diselaved onte
4 H the 25th line if the option is enabled. This includes
5 H clack, caps locked, on/off line indicators, and insert

............ 21 1E72 71 2E ACALL 5 Clear with half intensity
G e BT TR BT e DR SRR R AR R
23 1E74 o1 25 ACALL : $ Diseplavy clack

25 1E85 74 10 e MOy AN *2"' ...............................

............ R LEBE oy AR e R R S TR GRE RARA ELER
27 1ESE 20 21 oz JNR IcnonEF, DSP3

e B TR e g R NRLL " JB TR T GBS
39

e g Ay e I 7 e



24-FER-Z2 151320104 FAGE 235
3

QO0OH, ~  CARS LOCKED 7, (OOH+E0H)




o T R R e i i P R D N N R T E T Rkt et Sttt et P Thethe ettt

.............. L3R EBCHE - kevhoand check
2 5
.............. B B ®KECHE® waits for the kevboard to send -KEB_POWER- within ...
4 H 75 ms. If it is not found then an error condition exists.
.............. A i This routine must only be done after a hardware reset so that oo ...
& H it is known that the kevboard is geing te send the data.
7 3
.............. L
.............. e BN TR mmme
10 H
L O S EXIT ... T
............. [ : J N
..... 1z RPN OO LoJHEES Al . .. .
........ g . B P
......... 15 DR I R T I I I I I I S NP R D I I IR S S S A
OB S AT CRED A 5 CECH O UERGKCL L A SRR T T T PP AL E TP PR PPIPRTRIRRE
..... 17 1ECH 7B Q0 ... kBCcos MOV INDXZ. #O . 7 REPEAT init count .
........ At ST R e R IERRLE CREOTETT CALL R RS RERE SP L ek Uk T P DL PP PP E PP PP ETPPPRTTTRPPPPTERRPS
..... 19 1ECR 40 04 A KBEZ B IR data AND
""""" 20 1ECH T B4 2F Fa CuUNE 3 IF power up THEN
21 1EDO B e R e RO e TN
S S S e S Nz NS REET S NTIL i b
e EBAEDE DA B BINZ O INDXY. KBGO PUNTIL all done
24
25 1EDS 43 40 [al=3 CRL. ERRORS, #0O0001000R 3 ELSE erraor #3



Z29ROM: MICROBENCH 2051 CROSS ASSEMBLER (V1)-2123  24-FEBR-23 15:20:04 PAGE 237
### 7-2%9 COMPUTER TERMINAL FIRMWARE VERSION 1,03 #3#x%

............... 3 ... ROMCHE - ROM checksum .

5 Pl REIEHIE 2 RAILERE IR
............... B B .. TROMCHE- does a checksum oan the ROM and compares it with el

3 s choehie, does, 8 checkenm. of the ROM. and sempanes REMIED

= H
............... TR P RIERETRI
............... T L ENTRY L mome

=] KA SR ARk A
............... e BT mene R

o B BEATLLRBIE
B & R L. MEES B

L o T L HBRELLB T
.............. SO

14 1ED% 75 00 ROMCHE MOV WORK,  #0 IRt chedkdum T e
e A3LEDR O PO 0000 ey DRTR. RO 3. Init pointer

13. 1508 72 o 1o e i AR RERREEN
.............. 17 0BEO 7B 00 oy INDXZ, BOOH 3 Indx count

1= ..
............... 19 1EE2 B4 ... BMCL: o CLR A ... 3 REPEAT .

20 1EE3 93 MOV A, @A+DETR 3 gt RAM Thivte T e
.............. 2L AEEA L BL e RDD A WORK 5. .add te previous ameunt

22 1EES FC MoV WORK, A B replace .
............. AR ABEG A ING L DRTR L bume podnter

24 1EE7 ful:] Fo OUNZ INDXZ, RMC1 PUONTIL done T
............. ESOAEBET DA FT e DUNZOINDXY. RMCL B UNTIL all dene .

26
............. EZOAEEB . &Q O3 d o RMCZ 3 IR errer THEN

22 1EED 43 40 01 ORL ERRORS, #00000001E 37 Teppar g0 e
............. 2%. 1EFQ 22 RMC2: RET



L FTALICS Y CEL PV sty Lve SUTS W AL GO0

RAMOHE - RAM  chex

-RAMCH%— checks the RAM Fﬂr any 1311ure=. It wrlteq twn

......................................... S000 . RAMCHEE ey DRTR, #CHARMEM 3 Paodnt te character RAM
55 MY WORE, #01010101R $ First pattern

INDX1,
INDXZ,

#lE)C)H

write Pattern
move to attribute RAM . L

@OFTR., A H write rattern
5 read pattern

A, WOREK H get orieinal
A, H#HOFH H mask it also

rattern

er]
-—i
m
=
T
o]
el
)
=
m
prd
el
-
I
iy

-

-

;

—i
X
m
=4
b

NS

+

CDPTR read Pattern

et

......................................................... A, WORKA, RAMERR 35 IF error THEN ewit . ...
""""" OFTR 3 bump Pointer
........................................................ INDX2. FAML R UNTIL deme
"""""""""""""" INDX1, RAML 3 LUNTIL a1l dane

#O1O0TOTOTR, RAMZ '3 IF Pattern is orisinal THEN
#10101010B H change to second pattern
H and do it asain

RAMZ: RET $ IF no error THEMN return

RAMERRK: ERRORE, #O0000010R ELSE flas error #1 and return




Z29ROMs MICROBENCH 051 CROSS ASSEMBLER (V1)-218  Z4-FEB-£3 15:30:06 PAGE 229

............... B UNVRCHK - nen-velatile RAM checksum
e §

............... B ... . BNVRCHK# does a checksum on the NVRAM and returns the value. ...
4 H -

.............. . TSP
& s ENTRY none
T S e e e
=3 3 EXIT (A) = checksum valie of NVURAM
e e e e e e,
10 3 LSES A, WORK, INDX1. PTR1

............. L
12

e AZAFZE E4 . NVRCHE: L CLR . B 3. Indt for checksum .
14 1F232 78 25 May PTR1, #25H

............. Y AF S T OF N I X B
14

............. 17 AF27 B& ... NVR1: . ADD A, @FTRL . .. ... . 3 REPEAT add next value ...
13 1F23 0g INC PTR1 H bume RAM rPointer

e AR OAFEE ] DA L. BN INDOX1. NVRI ... FUNTIL done
20 1FZE 22 RET



R T I B e R I T I I LD NY R P YL WA N S SO ) MaTT 1 ekt LSRR P s T

w729 COMPUTER, TERMINAL FIRMWARE MER G LN Lo O o i ittt ettt ettt e e e e e e e e e

................................................................ B CERROR s a e s T O
H

................................................................ iiiiiiiii ... .~ERROR~ cuteuts the error messases. for anxw.errors. that oo .
H mav have been flagsed in the -ERRORS- byte. The status

................................................................. e Mine ds displaved if there arne no . errors. A Be ) s L
H fiven when finished and no errors occured.
5

H Format of the error bvte is as follows:

e e e e e e ettt ettt e e
......................................................... : . CUETT LUREN Cherh s e

...... S LR RBM BT TOR

......................................................... i 3L CRTE e

ST 3 oE Kewbomard erran
................................................................ G S NomvaTatiTe RAM Cherhavm error

7

e
' 3
37 1F41 45 52 52  ERM1: DB “ERROR ~*, (* <“+G0OH)
..................... S5 g ERE LB TERRER T TR
AO ..........................................................................................................
L:LF‘. A ..................................................................................................
g Vo Bete Wk .
Az ACALL XSTAT 5 Output to 25th line
............ am et BB L RRIRT R B e BB M Ane
4z LFAF # B.O, ERRL . i IF ROM checksum error THEN .
........... iR o R R . EN .
45 IF53 XS . P cutput messase
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............. T R R TR B EREREBNILBEE

11 END



Z29R0OM; MICROBENCH 2051 CROSS
SYMEOL. TARLE

OCAZ
0&A1
0040
QLR

EAROME
Egs

OOER
On7n

0007
QZ4F
a7z

002D
Q0032
02

Q020
=000
QORCZ

004z
ALTCHA 0000
ANSITL= :
APDCO

CA4E
Q250
OR77

ALUTOWR  QOZE
ALEM (4253 210 k=t oc2
ZRM 0944 ) : OBEF

QOOl

OF D

OALF

OCAS

1FFF K CHRORL=
Q3D CLEF
OBR%4

ooLn

O1AZ

QLA
Q040

CURSOR
DCLE

QOROO
DMALDIRH= 00O0OA

ADMIES
ALTGRF

0&AT7
QOOF

Q037
0602

QO32
Q020

OL20
1EZ2&




ZZ29R0M; MICROBENCH 82051 CROSS ASSEMBLER (V1I)=218  Z4-FER-83F 15:30:04 PAGE 244+
SYMBOL TABLE

..... EILY oAzl oz EILz ~ 0A3¢ O3 O EIR 0AzA O3 EKAM  OB4E O3 EKC 0 OB2E 03
EKI OFBZ 03 TEKSM T OB4E T 03 ELB 07BC 03 ELBT "="0700 03 ELBTL ="001E 00

..... ENBLCU o01lp 01 0 EOL  OBEO oz EOL1  OBEZ Oz EGMT = 08%2 O3 EGMTL = 0002 00
ERM 0018 0l ERM1 1F41 03 ERM2 1F55 703 ERME iF&F 03 ERM4 TFZe 03

... ERMS IFSE O3 . ERME 1FB4 03 ] ERROR 1F2C 03 . ERRORS= 0040 ERRO B OO
ERR1 1Fa9 03 ERRZ 1F30 03 ERR3 1F#g 0= ERR4 1IFAE 03 ERRS iFe9 o3

..... ERVM OF33 03 L EE U A00AC 01 ESC = O00IB .  ESCCOD O&7B 03 ... ESCRET 0&%6 O3 ..
ETOUHO0AY ol ETI A o7-3: T v N EUNDGL W OFRD T oy T EXO LO0AE O EX1 Z00AA 01

... Ezm OBO7  OF JE2SL oBOB oz FCIF  OiFe Oz FCEB . 0zB& O3 . FCOF 024C O3 i
=5 (RS b3 A [+ ic AR Fiy O1TFE " ToE FI2 T 0k02 Fiz 021703 FKOLY ~OZE1 03
FEOLY1 O2E4 O3 FKL 0207 03 FKR ... ozpn 03 Fkl ... OZBE 03 | Flkaz .. oz O .

...... s DA =) SERRS <~CEPTRRRPLE i URPR o AR o SR Ry e e
FO Z00DS 01 GATM 0025 01 GDES OF 4F GDESR  OF7A O3 GDES0  OFSz 03 o

..... BT ORER  Ga T GHERY T ORSA T HE T BHEAEA  BEAE T OE U NHEeE U OFAR T Oa T OLBLRE OERY
GETNUM 1B4S O3 GNF 0701 k] GNFF 019 GNFP1 OP0OC 03X GNFZ ovER 03

..... HRLME  1BES Ga T NOME LB e BNLMG TR OE T NG I BAR T Oa T ENINS T LRGE G
GNUMzA  1BS7 03 GNUMZB  1BSA O3 GNUMZL  1BSD GNUM4  aBew 03 GNUMAA  IBEE O3 .

MR TR ea ENOMARTETE B ST GERL T eR Tt GRes T 0a ERPH Soen e .

..... GEEL o001z 01 OSET = 0Q01F . GODES  OF3F 03 GOPICK OF7B 03 GIDES OF47 O3 .
GIPICE OFE1 03 HALFIA ~O00E 01 HAZ 00473 HAZESC 0&BO 03 HAZINI 1104 03

QC79

DODE OER3

...... i0TTM OEBE. 0= IE o mooas 00 IEDMA = 0Bz IEINIT= Q09S o IEXTIO Q02RO
1EQ %0089 01 IE1 ZOOEE 01 IFCF 0079 03 IFETCH= 000D IFFA 0082

... JEPRET Q106 03 ... IFEL QOFC 03 IFR1A 00A4 03 . IFELR 00AC 03 . IFRAC L ROAF 03
IFF2 00B4" 05 IFFZA ODCF 03 IFF3 gops o3 IFFZA 7 OODE T 03 IFF4 00EA

QOF &

e RLEN = 0020 0 ILO = 0009 L INDXY 20002 INDX1A= 0002 INDX2 0003

INDXZA= 0003 T TUTUUUINIT T 1048 )] INTTCR S 1I1E CUUUUINITEE S 119E T 03 INMIV 1047
cLJINTOQ O mOOB2 01 INTL O %00B2 O . INR 1068 03 IN A 1084 03 JINSB 10846

; 1329

............................................................................................................................................................... 1377 O3 .
00Z0

rooga o1 L ITYH =26 01 LY o008 oz 12 0010 o3 I3 . 0019 03 e
0029 03 KBACC 0443 03 03 KBCHE  1EC4 03 OZEE

........... OFBF Q3 ... KBCRT = 04866 03 .  KBCRIL= 0007 00 _  KBC.BE= 0021 .  KBC.OC= Q0Z2
00&s KBC_DOR= 0037
: 0020 KB

KBDISF 001F ol
......................................................... KBENT = OACF Q2 . KEENTL= 000% 00

KBFPDT KBPOTL=

Q0OF1

Q09F
QOPC




Z29R0OM; MICROBENCH 2051 CROSS ASSEMBLER (V1)-218 Z4-FEB-33 15130106 PAGE 244+
..... L= T )

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

L&T = 132B
17AE

00324

OFETCH=

..... QLEN = 57F7 BNLINE  O0ZE 01 OSTOREs OOOF 0V nmeonz ol
FESRTOCAD 03 .
FCL1IA  OB7F O3 ORES
..... B RS RERLE T OSAReh T RGE T OnEd B
FLL opgg O3 POLA onys
o RETEL S GORE et SECT R UBTEY T GhE
FILRET oD7z 0= FILRT1 QD75
..... BTR T BIET e BT Gk
FEL 0zv1 03 FER OZB3
""" Pz 09y o3 PR3 fajedatan
FLFCR 0585 0= PLFLF 0528
..... BUESTRETT R BMADRER GoTe
FMVALU= 0010 FORTF 0002
.... ERINTLD0S a4 RRLE OSTE e BRNTE O
PRNTZ  1ECE 03 FROTEC  QOOE .
..... BRTYET 0025 GL e G OEE ;
_ PEDBZ 09BA 03 FEDE 0vAz 0" 03
e PERT GURY e BaniE T GYEE SEOHG G
‘ FTR1 pAulalele) FTR1A = Q000 LOORS?

|

e prL OnEH
| PX1 %OOEBA >

S R e R i T TEm g  RAMERRC T RLE G R ORER R ARG R B
i RAML

| CREPE

w RLL 0587 08 BER A OF RL1 ... 0548 0F L BLa O3 RMELAEEZ QR
I DprriR RO LA : . o AEAIPRRRR 5y PR e AEERLL B
| RME 1 0vIE O ROMCHE O RSO % 01 0095 01

|

|



Z2PROMS

MICROBENCH 2051

SYMBOL TARLE

R

SEROUT
SETNOR

RZ_DCL=

12132
Q22F

ASSEMBLER

“LOOTE
= 00DC
1171
1178
OSAZ
141E

186o

1420
14ELC
14FR

14B2
14DR

TABTAE=

TRZ..

TEZ

OF 24
OR4:Z

(V1)-218 24-FEB-23 15:320:04 PAGE 244+

000z

009

11FO
SETCRT 1152
SETUF

18F4
1710
19ED

WOREA = DOOZ
ZOORE

SCRN4A=
SERIAL
SETDIS
SETUFR
SETUR2
SETURE

START
STFILL
STFZA
STF201
ETPIB

STRSBEZ
STRAR
STP7E

1021
1036

[almec 2y
OOZR
QO4E
12CR
O2ZA
1AF &

1301
0%11

#“O0wn

QO30
1262

14F3
1550
1520
1ACE
14ES
17ES
187%

QR37
13E2

STPZR
STPZE

WORK 1A=

1200
QOz

Q01
1304
000
10E4

1562

1524

O0O0&




L BYMBOL TR e T -

...... XL1g  ADIF 03 XLISR O AD4ABE 03 XL1sC 109z 03 XLI1sD DS 03 XLISE | 1D&E0 O3
XLz 1024 ic] icze 03 XL32A 1C44 03 XL32E 1C4B 03

...... XLAC L ACE7. . 02 XA ACED 0z XL4A 1074 0z XLAAA | ICER 03 U XLARACT0 Q3 .
XL4C cey 03 icap 02 XLa 1CAO O3 XLEA 1CAE 03

L XLEP O JACRO. Q3 10BZ 03 ... XMFZ .. 1DRE Q3 . XMF3 . 1DCO 0 B
XMTE 1BE4 03 1075 oz XMTF 1iDAC 03 XMTS 1BCF 03

...... XMTEL, ABOS. . Q3. XMISZ | ABDE O3 XMTXOFE 1301 03 XMTXON, 13ET 03 L XMI2S . ADCA O3
XOFF = 0013 0011

LG XRQE = 00101 oLV XRNYY L OFE6 03 XRELDT D ORES 02 L XET. L ABYD 03 XSTAR. O¥FT O3
XSTABRX 1404 O3 1401 0=

..... XSTX. . LIFE... 023 0038

0041 01

...... ZOST . o06nE Q3 . ZD50  QEAY 03 ZE1A 0&CY 02 ZE1B 0Q&C6 03 ZEIC | Q&CC O3 ..
ZEZ 06DE O3
CEenEs T Bono T

L BSEBEG | OOBT. . L O
SEEXSG 0000 oz )

...... o L



CROSS REFERENCE TABLE (CREF VO1-05 )

ACAZ 857-20
87-22

1B E04
122-46

lig-19#
112-15

@a-25 Y435 D440

et E E7LEE T 174-54 T 19ELT

ALLINI
ALTCHA

220-40%

E21-25




CNAERIR 5
ASFFIC  92-26 PR-20H
B e LR PR LR LR RERPRREEREES
pesscil ]

o=

P2-2EH
By T e
B

PRy RRRRRRE LY LR 1'}0_2‘315:2_2 S ALy PO yELEE AN HYHISE T SANLNEY

ATRIEM

..... ATTRIE " e e

ALISCF

gl LE-24%

Ehc



ZZPROM3 MICROBENCH 20%1 CROSS ASSEMBLER (V1)-213 132320204 PAGE 5-3

BR2 =3
""" BRTAE 13

BZ

HtnE

CARLOC
CEACTTT s

2250

114-50

118-1%
100-34% =4z 199-423%

141-41 1&2-44

04
11947




Z2%RUM; MICROBENCH 2051 CROSS ASSEMELER (V1)-218  Z4~FEB-8E 15:30:0& FAGE -4
R BB R RN TR R YT s

10-174#  101-13%  101-21% 14442 202-327 2OZ-Z8% 202-41%  202-4%5 202-44 202-4%%  204-12 20414

..... T 1 20 P
113-224  113-25
.................. T T
S-12%
B L L O
17-56 19-364  20-7
1755 ... B e
18-3 19-164%  20-2
..... ] DO
CTAEZ  18-6 19-53#  20-19
..... L 3 0 N
CTS 11-48%  16-30  177-2%
..... T T B e B N
CUAL  124-18  124-194%
..... B S N
CUAZA  124-21  124-322#
CUAZ L LARATEZ L LR2ATEME
124-17  124~28#
O B e B P
124-15  124-1&  124-35%
...... R e 2
124-4%  124-50%
...... L2A-RY AR ATR L
124-42  124-44%
...... B T B N

19-1% &1-15 &£3-17 11g8-42 121-15#  121-47

124-32 12424

DCLE  1S8-22 0 232-20%
..... [ B il och NNl e R e s L N
DCLEL  232-29
..... DCMORE, | 6-48 | 14323 | AE37AZ 141G Tl LG D
OOATRE  6-3# )
DEOL, LZ-12
DISFSE  11-19%
..... DISFET ASE-28 | 162-46  R10clb B el Bl
oK1 19-28 7i-3g 1S51-32#%
R L b B X4 e B A e L OSSR
DMiA
..... L R L el L s L
oML 170-49#
..... L = T A o RS
hiE AT L L L L L L L L L L P PP TP PR PP PP EP PR P PR TP P ERP RIS
..... I A e A ¥4 =y 4 S
oMz 170-4% " 170-84 T i7i-z# T e
L.oma 170-51 170
OMAANL ~ &a-32#
..... DMADRH | 83 L= s s 0 L7 o .
OMADRL A% aaigs AT IS LT I e T



DOXOFF
..... TN
OSADRH
""" CSATIRL
DEFO  234-1 224-204
T L POV PSP pS
DSPZ  234-32  234-3S# _
..... e B P P PP P
DSPR 2 234-18%
..... i DBy < et s

. DSR1 5 125-23% ‘ ‘
Do TB g B " " " T

DSRERR 125-30  125-344#

..... P S E PP PP
P TER L o SR e st L XA e O USSP
..... e aa TEATARLLMERER e . e

1466-25

14L~-29%

115-40%
114~144 115-42 115-47

EID aa-14 22-17#



LFRUNS PILLRLISENLGH SWUDL LRSS ADDEPIEsLE AvVE )~ LT ELTIES LS S0 U TR D

166-24
115-144#%

ERROR  141-432 207-40 240-244%
11-22% 1461-17%

240-324

4355 4z-22 13g-18 3
.......... 22152 EE2-2 0 2E2-14  E20-90  2E3-1S EE3-1F ) ZRE-28  2E3-32 0 ZRI-AL  ERA-10
UUUEsCoon 18- 1539 ’ -
..... B R E T L7 7 BT maT T mT
ELUNDL 91220 134-21#
EZM 75-35 7633

FCOF 16-32 29-15#
..... S T - o L v PR
Fiz 2620 2E-232% a
FIs 231 B
R RRRRRPS= v SRR ot a0y 44 o
..... L TR 2 Sty <t =2 5 SN
Fi2 F1-3% 126
FKOLY  31-28 F1-29 F1-37 H1-40 E1-46% y
..... FRRLVT S B e e PETEREITIT

Fi1 : 29-20%
FOR 29324



..... PR MERDBENEH BOB1 CROSS ASSEMECER (VIVoSia DA FEE-GS TST A0 06 BRGE Goy
CROSS REFERENCE TABLE (CREF VO1-05 )

..... UL LGN B TREESE [ HGmgE " L
GODES 65—1 é' 147-26# .......................................................................................................................................................
..... Pt A aaat aworak . \

G1DES L5-17 147-25H#

GATM F-554 109-14% 109-34% 168-17#% 220-21 e
..... BBES (a9 a0 1T ta gk LN BROTEL :

GDES 1 47—45# 147—4‘; .................................................................................................
...... IEDT Ay A LAl -+ oo e

G['ESE 147—48 147-51# ...........................
..... e A B O P S PSP e

D e s LA Al LA R
e e e O o 0 TR VTS PRV

GDESR 147~53 147-55 148—12# ..................................................
..... R 1Feat * TOR R BUG S < " 7 e e et e PPN

GNP 54-50  71-13 2-13  75-13  74-13  78-13  B1-13  85-15# 87-16  87-25  £8-13  ©9-14  90-14  90-21
PP 0 P TSPR V00 CURT € aR RPN 5B PRV f SPRUENS e BORUE A 0% D RO 08 o> SOOT G40 L RN AT+ ORI A SRR s /SRR 1o SRR A% BINA < BRI

.. GNP2 Ss")? 85—26# .......................... PR R I T AT T T T I T
TR g R T EBLTE T HSLIgE e

l:iNL‘ME 214_28 214—34# .............. R I IR T R T T T T e
...... A Ao By M Cagq e e
Yt B s s S PO PP E PP PPN PPPPRP
GNUMZL 214-424 "Zig-q3 e
..... I3N‘JM4 214—36 214-‘53# DR R I I DR I R I T I T T I T I I I T I I I T T I I
o IR AN
GNUMAE 214-55  214-S64

GNUM4C 215-1 215-2%
GNUMR  214-29% 21454

P-294%  142-4 142-10 149-146%  149-20%
S-22%  148-2% 145-2¢ 149-73% 148-~9% 149-17 149-2

................... S G LA TRRC G L EBRAT R BB e s
10-4324% 17-22 lg-1g ZE-52 F4-3E 24-53 25-4% 124-17 124-2% 127-14 1460-11 174-27 174-35 193-40

e BT TR

.................. e B B L 4 SO
FO-14 T 120154 T

1Z0-20 1Z20-23#

168-182 162-294#

F e £ T P T S S T SR T T T T T T T T T T SN

HNDSHE  10-3324 1629 177-28 172-17 172-~-44 189-4%

HEMODE 10-21# 1 9E—47
HSETOR P-SEH 230-45




L2ZYRUME MLUKUBENUH 5091 URUSS ASSEMBLER (V1)-21d  Z4-FEH-3 19130106 FALE S-i
..... R REF R REN TR (L REE m T ) i e e e

HTAR 20-17 SS-13#
HTLC S4-Z2% S4-51 140-32
14033

iHa~iss
............................ e
; 138-374

o A
............................ TrBimy g a g

161-37  170-1%

IFFZA
IFP3
""" 1FPEA
IFF4
""" TFPS
IFFSA
..... P RS
IFPA 17—‘21 17—22 17—25# .................. B T T T I
..... e L2k HTERL L MTTERR RPN PP
x H I 6— 1 6# 25.—27 ....................................................
..... S SURTRNYE At ¢ OO £ DO PSP PS PO PSSP PSSP PSPPSR e e PP
IKBZ  167-26  167-28%
..... T o A JO A P SO PP OO
IKBA  167-82  AG7=48%
..... B A S A S PSSP PP PSP U TP P PPN
IKBE  167-20  167-28  167-36  167-44  167-52  1ETSSSE
...... thpge el ALTER L ATERE L AGT TR L AGTTREL LETIORE e O OP PP
ILC’ &—15# 26-—2() ................................ Veeeaees . e
...... TR S B BA [ BB I ga T USSP PPPR
IN:“A 1/:’(’-1 14\0— "# .....................................................................................................
..... TN T e e e
IN4 160—11 160_14# ......................................................................................................
..... TNe e : e
INDXY o 7-11%  S0-15 0719 31-24 Si-32 5227 F2-81 113720 113-z2 113-24 115044 115-4% 115051 116-15
"""""""" P A § R I Y-S TS P V- A Bt U D B A S 1= - B R Y- Re-r 119-43% 1217467 121748

132-1%9

153-164

o3

22 139-18




INDXZA 7-14%
N L0 e e e
CINDTER SIS ULeE AR T _

IRQS 175_43 175—46# ................................................................................... I I R I
...... R e S LS .
IRQ4AA 175-51  175-54 17614

KBCPLE — 3%9-27 152-14%

KBCRTL
KBC_BE 4-31% Se-16

151-13%  151-32% 14&7-34

KBOUT 30-Z4% F0-29%

..... RN o S £ ot 1 e PP OO
KEFDTL 42-45%
KBS1 I7-47%

ERSCR1I 154-14 154194



ZZ9R0OM; MICROBENCH 2051 CROSS ASSEMBLER (V1)-212  24-FEB-232 15:20:1046 PAGE S-10

426
42-%

121-17
153-20

KE_CAP I-244 29-26

KB_CNT I-11%

KB.DEC
KE..DOW
KEB_ENT
KE._.ERA

.............................. P TR E Tt ARt
43-28

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

KE.RIG
EE_SCR

..... FECBET HoDok U aboEs T UiESTEE U iEslag
KEB_SHF I-10#

KPLS 25-12 35-144
KF14& 24-27 F4-Z0#



Z2PROMs MICROBENCH 2051 CROSS ASSEMBLER (V1)-218  24-FEB-33F 15330106 PAGE S-11
CROZS REFERENCE TABLE  (CREF VO1-0I% )

24-E0H
34-374

KFA
KFADAL
KFPADEH

: F4-ge
26-14 613 F6~20 | B6-26H

20-42

P e s T O e & T A A U

S4-2EH

122-21

152-20
T T T e

P2 14—46 PO-15 142~-16 210-1% 229-15 224-17
L GTAER . IBATET S Fo. L e

10-224 16-45 :
e R e e e
186~404

187-3#
B b e

“

123L-164
CABETADE N
190~-6#

[
.............. BT B 4 T 2 £ A T R

190-274
""" 1ev-1ay  1E9-cE
B =

200-ZEH



MICROBENCH 2031 ~ FAGE Z-12

208-51
I et I
207-49%
208-194%

115-1%
R e

B P
191514
191524

................... E e S OO

121-11 191-17 19122
191-5324

1921324
122-144%

195294
195-20%#




Z2%ROM: MICROBENCH 2051 CROSS ASSEMBLER (V1)-212  24-FER-83 15:320:
CROSS REFERENCE TARLE (CREF VO1-05 )

..... LNQEQH.ﬁéy;d.“.”.n.”.n.“.“.“A”.“.”.“.”.”A”.u.”.“.“.n.”.”.”.“.“.”.H.“.“.“.”‘”.”.”.“.”.“.“.”.”,u.”.“.”.HAH.“‘“.”.“.”.“.n.”.”.“.”.”.n.”.“4
LNOFF  212-13

LNON 218-17
LOCKLP 179-17# : 185179

MAXCHA
MAXLIN

M= CCL 234-26
MIGIC LQ4"Q6
MEGOL

45-20
: 128-22
ZERV-17#
L 1460-14

192-12
4924

a7-28
8/ 17

19618
161-23

&7-50
P9-17

SECAY

FI-33

12J"4

119215
9941
iZamEs

154-4%
170~-55

120~-15




LIy

128-324

FO-S1#
20—

PRI NG S0 LRLESD Ao irisi e rn

AViII—Z1om LA ETES

128-z28

Lode o SULE U PHLE DT

Ao EACAE i g
3-19%  93-42 E5-20
Baag .
FMNLUM -27#  S83-Z1%  23-36 F3-28%  S3-50%  93-S54%  84-1 S4-3% a5-22 ES-20%
..... B AL Ll ot B ke Barad g Ee e HAAE T memg e BITERLL BRI
PO1L ZE-15 B B
..... PPN
PO3 28-2% 2204
..... FORTE gl e m (RO R 1Ty PR RN AR
PRINT 158-16  230-15# o
..... L O B P PSSP PP PN
FRNT1 230-28% 230-36
..... PRNTS o AR T T
PRNTZ 230-51  230-54#
..... FRNTE  Domate - 1IB-m0- (A
PRDTEC 5)_2 1 # ...................
..... ERpe i o e Ay Ly e OO
PRTYEN 10— 17717 B LGk R L0 L
..... PRI RO 0 SRR KA A0S o SR i 4 (PR £ B OO PSPPR
..... PRIVET 10-4% 17719 1823-40%  185-43  183-49% 190515
RACUES s SR Are O A ABRTATEL AROTAR
..... FaDl 23-37 FI-3TH e USROS . .
e B EESEA P PP PP



R M R RENEN BOST CROGE  ASHEMBLER (VI STE YA RER S IR EOron BAGE IR T,
CROSS REFERENCE TABLE (CREF VO1-05 )

S3-25%
SE-2LH
SE-22%
23-28

78I14Y T ERNT BE-1gk

............................. s i AL AL ABLE

..... FTIRY ... 7-7% . 44-17 4418 &
49-44 so-1% T EO17

159-14

49-31 49-40

1320-40

i
22-35

EY-2
14-3
PLE-17

157-12
156-10

14-294
..... R2.GER .. 12-464... 15743
2 SET 12

12-2%%
..... R2-T23,. . 14-22%. . L1-4%3 .

3 : &1-45 15
almdd. .

15-50

e

LT
HEEo-30

""" RAMERR
RAMP

o
2

S6-24%
LEQZTRY.ZEESER . EF0SE3. 340727

.............................................. T T T T P



..... RO REE RN, AR (B . N m T )
4~424H
L RMGRL 237174
22727 2E7-29%
.................. et T o U PP
RMS1 20-20 20-21#

RMSRET ©0-1% S0-21 S0-27% 21-14 a1-12

L RMSTL 80-22 0 8115 B
TROMCHE 161-34" T "207-18 Z27-14%
RT1 B N ot L PR R
TUURTE T 11-42% " {73~18%  178-45% e e
RUBOUT  2-13%  17-51  214-3&  220-44

RVvA F-104# 17-42 : 3= 145-13% 145-21% 222-2

SBLR LE-29 150-146%
SBR P5—40 124-22 124-424 128-32

134-49 1324-T14#

1643224

1464-404#

&1-22 &3-14 PI-42 113-27 117-134% 125-37

SCRN4AA S0 1&4-37

[ SERNAR | SoSR 16037 e,
SCRNSA 1030 175-51  197-20% 19B=21
..... SCRNSA 10-008 178-81  197-20% 19821 e e

..... R
e SERGL'T 174-—19 174—45# ...........................................................................
154 LR Ut LR o il B0 B
SETCRT 163-23°  164-13# 165-14
..... ETDIE heireearog SETIe iy i BOSEA T SEAYE T IMALIE ISASIE T TAESEY T IAOLIE T TAESIATiATIsE idy se
SETLCK  11-40% 182-13
..... SETNGR 1oaa AERTIE  maamGBITA U RALSG RS TEAYS T YALIE YR ea eI SACAE T TR ls e
140-15 14316  147-28
AR B qakaaryeoacag TR [T OO EUR ST
SETUP  157-19  182-13# v
...... ST L b B b
SETUPL 192-18# 182-30  182-42 a

""" SETURE"

""" SETUPE 199-25 199-382
SETUP7 183-24  183-27  202-14% 202-25 | 202-31 B RO

TUUSETUPE T193-30 13343



PRI STIEE i7aig Ty T e s

YL B Tttt

185-254

BB e PR

PR L L L L NP RN PR P PRSI e

186-5

» FAGE

qERLE jesCie T TaELTS (S8 s PRI AL AT EUHGELLS T B0E

T T

TIERRE LT T Rt e e

173-9  173-12%
173-11  173-14  173-21#%
17225
172-21  172-26  173-1#%
S FE 21 L - SO SO
181-13% 181-19
g ie
212-174% 212-21
206-32  207-3  207-33
LJEHIFTRE 9oA24 | S3-lew | BA-D L BAT1PBérzax | 343 37715154723
Fopaiagt g gamany . BR L SATAT L RTERY L BATR0 L ETARLL
174-30  174-32#
RO Ly
174-32  174-34  174-35
....................................................................... Sy
H473 EELEE T UEECS0
i74-41 174~4&4
4= B&N20 T 180-52
Fe=1% Bi-i%
75-53 B0-28 T 140-1%

5-17



LFRUNTS PILLRUBENLE SUD LU ADSEPBsLER (VL) —olo LTS LD LSUE W AL e L

STPZCL 125-2¢6 185204 )
..... o I = e = e =
STP201 185-34 185364
STP2F  185-47# 126-14
STP2F1 185-42  185-4S%
STP2A 188-154% 188-19
..... e = L L 1l A
STPIR1 188-28 188-30  182-32#
TP B e TR0
STPICT 188 38" iEE-4%
STPICZ 188-43  182-474

STP4C] 193-35
STP4CZ 193-40

5TP4D1 193-47

""" STRYE 193564
STPSA  19464-154#

STPERZ 196-54 196-35#
STPSR2 1946-45 1246—-444

""" STPSET 19784 197756
STPID  197-144

..... STRSD. . igzmiae
ETP&A 199-154 B,

""" STPER " 199-24%
STR&C  199-304

""" STPED 1997564

STF'éE 199“43# 20(:)—_9 . . ve s e e s e I I IR
¢ B4/t PSP F PSP S P P T SSS R
STP7B  202-24# 203-15

""" STP7C T Z0E-50# T 205-1%
STR70 202-36#  203-21
B MO O T
STP7D2 202-34 202-45# )
..... STE VI DO gE OB A T T

STP704 202-39 202-432 202-47 202528

e RTPYE T US-LE T SOSUeg PO e et et e e ettt
STP2A  206-15% 206~-19

e ETBEE B0 A EOE-a T
STP2B1 206-21# 206-32 2Z06—43 ‘

.... ETPEES SOM= Al DO T

T AL Ay s AR S OO TP

""" STPEED ZO7-50# T 207-58
STPEEL 207-324 207-37



""" SXCY U ERESYET U REESRY T ERAC SR
SXMTC  157-49 226-14%

..... AL To B oL A g Tttt
SXONL  178-44 178—-494%

TAR 19-4% S2-15% SE-23
Yo EnoE S uay e ey T T T
TB1 S2-32 S2-47#%
..... PR e

.

L TR E R LR REREREEEERIEERRRLE
DE2-41%
..... L P R TR P T P PR PPRLRPRRTPPRTRPPRS

N

L e L

B s R LR LR R LT RRTEERRREERFRLEES
; 35-51 Be-1b :
...................................................................... 150215 1Bt R4 e
186-57

TROKY {772
..... L N oy I A s U U O O PO TSRO T S UUUOP PO PPRRPRN

177254

125-21% 12&6—-1% 126-22 126-37%  126-42% 128-164

160-7

21-33

e
225

CXALFUe1Ea T T ioes a0



L2FRUME PLCRUBENUH ©051 URUSS ASSEMBLER (V1) =218 24-FEB-H3 15230106 FAGE S-20
..... R B R EN . AR E R T ) i e e e e e

1432-494%
117-1&

XL11 22231

XL1A  220-53

URLE TR0 E
XLEO  223E-39 224-5 ZE4-F14 )

T S Tar o TEE
XL2A FEI-Zi#  221-25

e B immmg TR
XLEC EZ1-21%

XLAA  221-40  ZRI-AS# 2ZRI1-S0
AN el Ao TR
XLAR  Z21-39  221-50#
..... I Al PP
XLASET Z21-23  221-47# :
RE S Ty B A A RTINS BB MBLAE L L
XL®  222-8  222-17H
..... T A P PG PO PSPPI
XLP  222-9  222-1S5  222-17  222-23  222-29%

XLONL  213-14 218-10%

""" XLONDF 195-1% 195-21 192-10 1vE=-16 198-22 200-34 200-40 201-2 201-9 203247 204-5 218-15#

XML e R
""" XMPL T EEaSigs T FeELE )
R e T L

CUXMES CUEZTRie U EIECZAE 22945
CXMT25  158-10  226-22  229-15




Z29R0OM: MICROBENCH 2051 CROSS ASSEMBLER (V1)-218  24-FEB-83
CROSS REFERENCE TABLE (CREF VY0Q1-05 )

XMTL 225184

221-26 221 ~ 221-45

MTRE T7a sy iy aiaat e P
..... DL sy TP

XOEE . k e~ 178-22
AOFFRC : . 17 : 17714

SE-554%

142-17#

ZAO-ZER

.14

143518




LEZWRUMS MUIURUBENMUH SO0 URUSE ASSEMBLER (V1D —E1lE Z4~-FEB-DZ 1003530004 FAGE M-1

..... EETNTT GG T



