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MOSTEK.

DUAL 128-BIT STATIC SHIFT REGISTER

MK1002(P/N)

FEATURES

O lon-implanted for full TTL/DTL compatibility
no interface circuitry required

O Single-phase, TTL/DTL compatible clocks
Dual 128-bit static shift registers—256 bits total

O Dual sections have independent clocks

DESCRIPTION

The MK 1002 is a P-channel MOS static shift register
utilizing low threshold-voltage processing and ion-
implantation to achieve full TTL/DTL compati-
bility. Each of the two independent 128 bit sections
has a built-in clock generator to generate three
internal clock phases from a single-phase TTL-level
external input. In addition, each section has input
logic for loading or recm:ulatmg data within -the
register. (See Functional Diagram.) The positive-
logic Boolean expression for this action is:

QUT (delayed 128 bits) =
(Rc) (DIN) + (RC) (RIN)

Recirculate logic built in
DC to 1 MHz clock rates

Low power dissipation—130 mW

0o 0o o O

16-pin dual-in-line package

The Data, Recirculate Control, and Clock inputs
are provided with internal pull-up resistors to Vsg
(+5V) for use when driving from TTL. These resistors
can be disabled when driving from circuitry with
larger output-voltage swings, such as DTL. Enabling
of pull-up resistors is accomplished by connecting
the appropriate terminal to V@GG; disabling by
connecting to Vs? The Recurculate inputs are not
provided with pull- up resistors since they are gen-
erally driven from MO

Shifting data into the register is accomplished while
the Clock input is low. Output data appears
following the positive-going Clock edge. Data in each
register can be held indefinitely by maintaining the
Clock input high.

FUNCTIONAL DIAGRAM

9 (? CLOCK 5

14 Mt Vss

RmAO— g
12
13 SHIFT .D‘F_o
RCAO= — REGISTER D | OuTa
DinsO- A 3
% g g
16
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3
e SHIFT 5
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RCg 02 ] =) ‘cn OuTg
DingO- 3
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VRBO'— WS
v T 4
ss
7 6 56 1 |$ 8 100
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PIN CONNECTIONS

vRg | []e 1 16 VRa
Ding 2 [] [l 15 Dina
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Vpp
Supply Voltage, VGG
Voltage at any Input or Output
Operating Free-Air Temperature Range
Storage Temperature Range (Ceramic)

Storage Temperature Range (Plastic)

—65°C to +150°C
—55°C to +125°C

Vss — 10.0 V
Vss — 20.0V
Vss+ 0.3V toVss —10.0V
0°C to +75°C

RECOMMENDED OPERATING CONDITIONS (0°C < T, < 75°C)
PARAMETER MIN TYP MAX UNITS COMMENTS
g Vss Supply Voltage 4.75 5.0 5.25 \Y Voo = 0V
2 Vee Supply Voltage!" —126 —120 —11.4 \
g Vo Input Voltage, Logic 0@ 0 Vgs—4 \
s Viu Input Voltage, Logic 1 Vgg—1 5.0 Vs \'
f Clock Repetition Rate DC 1 MHz
tep Clock Pulse Width 0.35 10 us
toa Clock Pulse Delay 0.4 us See
(=}
; to, Clock Pulse Risetime .010 0.2 us Timing
= tos Clock Pulse Falltime .010 0.2 s Diagram
=
; tag Data Leadtime 50 ns
- targ Data Lagtime 200 ns
tag Recirculate Control Leadtime 100 ns
tag Recirculate Control Lagtime 300 ns
ELECTRICAL CHARACTERISTICS
(Vgs ==+5 =0.25V,Vge = —12 =0.6V,Vy,, = OV, T, = 0°C to 475°C, using test circuit shown, unless otherwise noted.)
PARAMETER MIN TYP? MAX | UNITS CONDITIONS
[ Power Supply Current, Vg 14 25 mA | fo=1MHz
E Inputs & Outputs open
o
& lee Power Supply Current, Vg 5 10 mA
(of Input Capacitance, any Input 3 10 pF V,= Vg f =1MHz
T.=25°C
Iy Input Current, Logic 0:
Resistors Disabled? —40 A V, = Vg —5V
2 Resistors Enabled? -0.3 -16 | mA [V, = +04V
a.
= hn Input Current, Logic 1, Any Input 40 1A VR4, VRg, VRe = Vg
V, = Vs
liR(on) Input Current at Recirculate Inputs? —40 nA VR4, VRg, VR = Ve
V, = Vg — 5V
s Vo Output Voltage, Logic 0 (3) 0.4 V [lL=-16mA
5 | Vou | Output Voltage, Logic 1 (3) Vs — 1 Vol = 4100 uA
ton Output Delay, Low to High (3) 450 ns See Timirig
§ € tone Output Delay, High to Low (3) 450 ns | Diagram and
£5| tuor Output Voltage Rise Time (3) 100 | 150 ns | Test
. Circuit
tvor Output Voltage Fall Time (3) 100 | 150 ns
NOTES:
1. Other supply are issil providing that supply and input voltages are to the same relative to Vss, e.g.. Vss = OV,
oo = —5 + 0.25V, Voo = —17 + 0.85V.
2. MOS pull- up resistors to + 5V are provided internally. These MOS resistors are enabled by connecting VRa, VRe and VR¢ to Vee. and disabled by connect.,
ing VRa, VRs and VR¢ to Vss. Pull-up not p inputs.
3. At Ta = 25°C.
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The timing diagram applies to either section of the dual shift register. The test conditions for these wave-
forms are illustrated below. A logic 1" is defined as +5 V and a logic 0" is defined as Qv

Aslong as Rcisat a""1", Ri. is disabled and D.. is enabled. The data that is present at D.. while the clock
is at "0 is shifted in and will be stored as the clock goes to a “1" This data must have been present toq
time prior to the clock 1" edge. The data must also remain in that same state for tq time after that edge.
These times are necessary to insure proper data storage in the first register-cell.

On the clock “1" edge, data is shifted through the register causing bit 127 to be shifted to position 128.
This cell's output is buffered and appears at the output in the same logic polarity that appeared at the
input 128 clocks prior. This data appears within t.« time of the clock 1" edge.

R.. may be hardwired to the data output. When Rc is at a "'0"", R. is enabled and D.. is disabled. Therefore,
the output data will appear at the input of the first cell. When R. is tied to the data output, the
output delay will insure ts.q and tss times. Rc ‘0" time must lead the clock 1" edge by t..q time and must
lag that edge by t. time to insure proper data storage when recirculate storage is desired.

TEST CIRCUIT
GRD
o 0
[ Y e 1
' |
| Vss  Vob V66 | 29K 1%
—1 Rin |
| ouT +
word | | 1
¢—| S0 Dy MKI002P
pattern ! VR Rc CLK circuit | -—,: 20pF
-l2v L ] under test | L X%
L - S 4 6
VDD O——K—
Vss 00—
clock I|>'\ﬁ 3 Includes scope and
pulse Invertevs are 74 seriesTTL test jig capacitance
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APPLICATIONS

Recirculote
Controt 3
s |
Doto _\>__1 ®
Input N
. -

Clock e J

tnput +5v {2 §
o JL Vos,

LS Voo
~

128 -bit STATIC
SHIFT REGISTER
A

128 -bit STATIC
SHIFT REGISTER
B

1>

_%

This shows the MK 1002 P
connected to operate as
a single, 256-bit. static
shift register Pull-up
resistors are enabled at
TTL driven inputs and dis
abled at MOS or DTL
driven inputs  Any simi-
lar TTL/OTL device may
be used in place of the
inverters shown

P Vs
) P
v e e

*5V GRD -12v -12v

__ __ Data
.5 Output
JL

inverters are 74-series TTL

TYPICAL PERFORMANCE

fs= 1 MHz
Vgs=5.0V
Vpp=00V
Ve =—12.0V

140 —
135 —
130 —
125 —
120
15 -
110 —
105 —
100 —

Pp (mw)

95 T T T T T T 1
TA(°C) 0 10 20 30 40 50 60 70 80

OPERATING NOTES

DATA
Rc Ri, D, ENTERED
1 X 1 1
1 X 0 0
0 1 X 1
0 0 X 0

= Vg = +5V
“0" = Vpp = Grd
X = No Effect
Output Logic: See Description.

400 T
380 —

360 —
340 —
320 —
300 —

OUTPUT DELAY (ns)

280 —
260 —
0

Vgs =5.0V
Vnn = OV
Vee = —12.0V

T.(°C) o

I

10 20 30 40 50 60 70 80
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MOSTEK.

320-BIT DYNAMIC SHIFT REGISTER

MK1007(P/N)

FEATURES
O lon-lImplanted for full TTL/DTL compatibility
O Single-phase, TTL/DTL compatible clock

O Internal pull-up resistors

DESCRIPTION

The MK 1007 P contains four separate 80-bit MOS
dynamic shift registers on a single chip, using ion-
implantation in conjunction with P-channel pro-
cessing_to achieve low threshold voltage and direct
TTL/DTL compatibility. All logic inputs, including
the sungleghase Clock, can be driven directly from
DTL or TTL logic. Pull- -up resistors to +5V are
provided for worst-case TTL inputs.

Each 80-bit register has independent inputs and out-
puts and a control input (RE) which allows external
data to be shifted into the register (at logical 0) or
data at the output to be recirculated into the register
(at logical 1).

O Clock Frequency 10 kHz to 2.5 MHz
O Built-in recirculate logic for each register

O Power Supplies: +5V and —12V

All four registers use a common (external) Clock
input. With the Clock high (1), data is shifted into
the registers. Following the negative-going edge of
the Clock, data shifting is inhibited and output data
appears. Output data is True, delayed 80 bits.

Since the MK 1007 P has zero lag-time requirements
for data inputs, devices may be cascaded, i.e., the
output of one device may be fed directly to ‘the mput
of another device. All inputs are protected to prevent
damage due to static charge accumulation.

FUNCTIONAL DIAGRAM

OUTa OUT»
1 13

Rx 2] Lo R0

80 BIT 80 8IT
REGISTER REGISTER

Do 3] 30,
1) .
CLOCK = GENERATOR
6

10

t~=0 ¢

80 3IT 80 BIT
REGISTER REGISTER 9
- t=REc

167 8112] 417
Vss Voo Vo 0UTs OUT

PIN CONNECTIONS

OUT, I [__Jo :] 16 Vss
REa 2 [ (] 15 omp
Dina 3 E (] 14 Rep
outy 4 [] ] 13 ouTp
REg 5 [ ] 2 vee
oing 6 [] ] cLock
oute 7 [ (] 10 dinc
voo 8 [] ] 9 Rec

NOT FOR NEW DESIGN 17
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VDD« « v oo e
Supply Voltage, VGG « « -« v v ov et et e e e
Voltage atany InputorQutput. ...................cu....

Vs + 0.3V toVsg — 20 V
Vss+0.3V toVsg — 20V
Vgs +0.3V toVss —20V

Operating Free-Air Temperature Range. . .. .........couninienenunnnn. 0°C to +75°C

Storage Temperature Range (Ceramic)

Storage Temperature Range (Plastic). .. ...........................

RECOMMENDED OPERATING CONDITIONS
0°C < T, £75°C)

—65°C to +150°C
—55°C to +125°C

PARAMETER MIN TYP MAX | UNITS | COMMENTS

§ Vss  Supply Voltage 4.75 5.0 5.25 Vv Vop =0V
@ | Vee Supply Voltagel! —-12.6 =120 | -11.4 \"
£ |V, Logic ‘0" Voltage, any input 0.0 0.8 Vv
E Vi Logic ‘“1" Voltage, any input@ |V — 15| +5.0 Ves "

f¢  Clock Repetition Rate .01 25 MHz |

tg, Clock Pulse Width 150 100 ws NOTE: Total

permitted clock

g t¢4 Clock Pulse D.ela)f 150 100 us times will be
2 t¢, Clock Pulse Risetime .010 5 us determined by
= | t¢; Clock Pulse Falltime 010 5 us__|) clock frequency, fg.
§ tss Data Leadtime 150 ns

ty, Data Lagtime 0 ns

t.s Recirculate Control Leadtime 200 ns

t,, Recirculate Control Lagtime 50 ns

ELECTRICAL CHARACTERISTICS
(Vss =

+5 %025V, Vee = —12 +0.6V,V,,;, = 0V, Ta = 0°C to 475°C, unless otherwise specified.)

PARAMETER MIN TYP®) MAX | UNITS CONDITIONS
lss V., Power Supply Current®® 220 400 mA f¢ = 2.5 MHz;
lee Ve Power Supply Current(® 9.0 16.0 mA outputs open
Ci Capacitance at Data, V, = Vg, fo = 1 MHz
RE, and Clock Inputs(s) 3 pF
g Iy Logic “0” Current, any input(®) 0.6 1.1 16 mA V,=04V
- lyy Leakage Current, any input 1 uA V,=Vg—5.5V; Vss=Vpp=Vee
Riv  Input Pullup Resistance®) 3.0 84 ke V,=04V
5'5 Vo Logic “0” Output Voltage(® 04 v L= —1.6mA
e Vou Logic “1” Output Voltage® Vs — 1 v I, = +100 A
;e |ty Output Delay, Low to High 75 200 ns . .
z2=< Ti
E3 [t Output Delay, High to Low 75 200 ns See Timing Diagrams
5 Pp;) Power Dissipationt 220 mwW fo = 2.5 MHz
;g Py;zy Power Dissipation*) 195 mwW f¢ = 1 MHz
Pp;3) Power Dissipation! 170 mw fo = 10 kHz
NOTES:

(1) Other supply voltages are permissible providing that supply and input voltages are adjusted to maintain the same
V.

potential relative to Vss, €.9.,Vss=0 V, Vpo= —
(2) Pull-up resistances to +5V are provided mtarnally
(3) Typical values at Ta=

(5) At T.=25°C.

18

66 =

25°C, Vss=+45.0 V, Vopo=—12.0 V.
(4) Iss will increase a maximum of 1.6 mA for each input at logic

“o.r
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SHIFT: Fig. 1 illustrates shifting a logic 1 bit from the Data Input (D) through one of the 80-bit registers
RE (Recirculate Enable) at logic O enables D;y. RE must go to logic O for t,;q time (Recirculate Control
Leadtime) prior to the Clock’s negative edge, and must maintain that state at least until the Clock’s negative
edge (tq14) to insure proper data shifting. This data bit entered will appear 80 clock pulses later within
Output Delay Time (tp) of that Clock’s negative edge.

1 2 80 1 2

cLock 10%— /— — _ _ |2 L _\__lji\_v___' -

RECIRCULATE: Fig. 2 illustrates recirculating a bit present at the output back through the register.
RE must attain a logic 1 for tg,;p time (Recirculate Control Leadtime) prior to the Clock’s negative edge,
and must maintain that state at least until the Clock’s negative edge (t,;4) to insure proper data recircula-
tion. The bit entered will appear 80 clocks later as shown.

CONDITIONS:

1. All timing relationships apply to any of the four registers. 2. Logic 0 is defined as V;; or ground; logic 1 as Vg or +5V.
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APPLICATIONS

ROM
CLOCK cgrfrARDOL PRE
CYCLE CLOCK
- - cLoCK
MKIQO7P |CLK (us7496)
{oin A ouT READ READ pg £, CLOCK
r—TBE 88 D
Eour
i 87 C ¢ PRE
B ouT B6 8
+—LRE AT B85 A
PAGE — 26 PRE__SER
MEMORY {2 ¢ out} AS  MK2408P Pnse:i—%—_
|Aa PRE |
Oin o5 our A3 g; g
—TRE —— A2 B2 C ¢ PRE Eour
- T BI By
A0 AI BO A” cLock SER
_l_ (US7496)
cLOCK
END OF LINE | | END OF
CONTROL Din
LoGIC t ]:RE ¢ °UTH“L|NE cLock
c D 5 outH
MEMORY LRE VRS
L"l‘i‘l"&l%.—l AB COD CURSOR ON="I"=DATA OUT INVERTED
87490 CURSOR OFF ="0"=DATA OUT TRUE U
CYCLE CLOCK -
L—T:..._.___‘ END OF LINE CLOCK DSAETT%UT
"1"=DOT ON
“0"=DOT OFF
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LINE REFRESH MEMORY FOR CRT DISPLAY

This application shows the MK 1007 P used as the
Line Refresh Memory, driving MOSTEK's MK
2408 P TTL-compatible character generator. The
MK 1007 P receives new data from the Page
Memory (which may also consist of MK 1007 P’s)
on the tenth row of any character line, this being
the third vertical space between rows of charac-
ters. The MK 1007 P recirculates the character-
address data as these characters are scanned
and displayed on a CRT screen.

The decade counter selects the appropriate rows
from the character generator which outputs two

OPERATING NOTES

1. Recirculate Enable (RE) =
Logic 1 = output data recir-
culated.

2. Output data (delayed 80 bits)
maintains same logic state
when RE = 1.

3. Recirculate Enable (RE) =
Logic 0 = Data In (D,) en-
abled.

4, Output data (delayed 80 bits)
attains same logic state as D;,
when RE = 0.

5. Output data follows the clock
negative edge.

rows of the addressed character at one time (see
MK 2408 P data sheet), and also controls the multi-
plexed output of the character generator so that
only one row of the addressed characters is dis-
played on any CRT horizontal sweep.

One stage of the MK 1007 P may be used to shift
a single data bit, which may be used to determine
the end of the horizontal sweep. Another stage
may be used as a cursor control and, as shown
above, may blank the cursored character dots
while surrounding dots are on, to give a reverse
image of that particular character.

TEST CIRCUIT

Any output of +5V
umt under test

5 F N3G (4)

_T_l
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MOSTEK.

2240-BIT ROM CHARACTER GENERATORS

MK2300/2302(P/N)

FEATURES -
s _=
O lon-implantation processing for full TTL/DTL o Za
compatibility ) O Y
O Counter output for updating external character TS
0O 2240 bits of storage organized as 64 5x7 dot address registers o<
matrix characters with column-by-column output <+ 6 Q
O Internal provision for one- or two-column inter- N7 s

O MK 2302 P is pre-programmed with ASCII character spacing =

encoding

O Internal counter provides clocked column
selection

DESCRIPTION

The MK 2300 P Series MOS, TTL/DTL-compatible
read-only memories (ROMs) are designed specifically
for dot-matrix character generation. Each ROM
provides 2240 bits of programmable storage,
organized as 64 characters each having 5 columns of
7 bits. A row output capability of 64 7x10 charac-
ters is possible, as illustrated on the back page.

Low threshoid-voltage processing, utilizing ion-
implantation, is used with P-channel, enhancement-
mode MOS technology to provide direct input/
output interface with TTL and DTL logic families.
All inputs are protected to prevent damage from
static charge accumulation.

The MK 2302 P is preprogrammed with ASClI-
encoded characters (font shown on back page).
Other ROMs in the series are programmed during
manufacture to customer specifications by modi-
fication of a single mask.

Characters are selected by a six-bit binary word at
the Character Address inputs. Each character consists
of five columns, the columns selected by an internal

Outputenable and blanking capability

Operates from +5V and —12V supplies

counter which is clocked by the Counter Clock
input. Column information appears sequentially
beginning with the left-most column. Two additional
intercharacter spacing columns are available,
selectable for one or two spaces by the Count Control
Input. During the spacing, the Data Outputs are high
(+5V), or the "dot-off” condition. After the last
space, the modulo counter automatically increments
to the leftmost column.

Synchronizing other system components with the
ROM is possible using the Counter Reset Input to
reset the counter to the last intercharacter spacing
column, or using the Counter Output which occurs
only on the last spacing column.

The Blanking Input allows all Data Outputs to be
driven high ?+5V) without affecting any other ROM
functions. The Output Enable input allows the out-
puts to be open-circuited for wire-ORing.

Memory operation is static; refresh clocks are not
required to maintain output information. The Clock
input is used only to select columns and need
not be pulsed continuously.

FUNCTIONAL DIAGRAM

PIN CONNECTIONS

19 1T0P ROW Y
(l,SB)I = ng_ooml A 1 0e 124 Vsgs
Gap 2l ]S I Ar 2 H 23 vgg
S a3l B [T\ evorr oo g Az 30O [ 22 BLANKING INPUT
caot| 5| ) e oo, & Ag 40O 121 OUTPUT ENABLE
EaotldS S
NI oot & A5 50O 20 NC
& ot g 1 o outg Ag 6 O 19 oUTq
o |1 13 o our, COUNTER CLOCK 7 OJ 318 ouTy
(BorIOM oW COUNTER RESET 8 ] 317 ouTs
NC 9 O 16 0OUuTy
conmieR COUNTER CONTROL 10 CJ 115 OUTs
it outPut COUNTER OUTPUT 11 114 OUTg
u Vpp 12 M13 0UTy
| 23 10}
Vss Voo COUNT COUNTER BLANKING Voo

CONTROL RESET  INPUT

NC = NO CONNECTION

NOT FOR NEW DESIGN
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ABSOLUTE MAXIMUM RATINGS

Voltage on any terminal relative to Vs
Operating temperature range

Storage temperature (Ambient) Ceramic
Storage temperature (Ambient) Plastic . ........... ... .. i, —55°C to + 125°C

RECOMMENDED OPERATING CONDITIONS (0°C < Ta < 75°C)

+0.3V to —20V
0°C to +75°C
—65°C to+ 150°C

PARAMETER MIN TYP MAX UNITS| COMMENTS
& | Ves Supply voltage +475| 450 +525| V
g Voo | Supply voltage — 00| — V |See note 1
& |Vge ' Supply voltage —126 | —120{—-114 | V
o | Vino | Input voltage, logic “0" +06 | V [See note 2
§ Vin(1y | Input voltage, logic "1” Vss—1.5 V | Count control input should be
Z | Vineey Count Control input voltage, —+ 6 —12.0|{—114 | V |returned to Vec for = 6 oper-
-7 4+475| +50 V |ation, or Vss for — 7 operation
g fax | Counter Clock input frequency 0 200 |kHz
H Lo Clock time at logic 0" 2 us v
F |t Clock time at logic “1” 2 us See timing
ﬁ (e | Clock rise time 0.1 us diagrams
£ | % | Clock fall time 0.1 us
8 to Reset pulse width 1.0 us
t.g | Clock-to-reset pulse delay 0.4 us | See note 4
o
(Vss= +5.0V +0.25V, Vee= —12.0V 06V, 0°C <T. <+75°C,
ELECTRICAL CHARACTERISTICS unless noted otherwise)
PARAMETER MIN TYP* MAX |UNITS| CONDITIONS
g lss Supply current (Vss) 20 40 | mA Outputs unconnected
& | lsc | Supply current (Vee) 20 40 mA =200 kHz
(24
5 [ Ci input capacitance 10 pF | Vio=Vss, foa= 1MHz nsfé
%‘ lin Input leakage current 10 MA |Va=Vss =BV, TA=25°C
- V outio Output voltage, logical 0" 0.2 04 V |lo.=2.0 mA (into output) See
5V . Lot =0.6 mA note
=) ut( wqn
2 out(1} Qutput voltage, logical "1 24 \ (out of output) 3
>
2 Vss —6V < Vour < Vss
lou: | Data Output leakage current —-10 +10 | pA |7, -25°C (outputs disabled)
8 [tao | Address-to-output delay time 1 us
- .
t Clock-to-output delay t 1
g tCO Clock-t X pl: aty 'rgel t 1 s | Fise and fall See timi
W teco - o-counter pu put delay time us | times included ee timing
2 [tso Blanking/unblanking delay time 1 us | in delay times diagrams
€ |toeo | Output enable/disable delay time 1 us
3 |tcro | Counter reset delay time 1 us R.=4 kQ to Vs
Q |tcreo| Reset-to-counter output delay time 1 us C.=15 pF to Voo
Ez te | Output fall time 03 | ws Ta=25°C
> tg Output rise time 03 us
*Typical values apply at Vss= +50V, Vee= — 120V, TA=25°C
NOTES: | Supply voltages shown are for operation in a TTL/DTL system. Other supply voltages may be used if Voo and Vse maintain

24

the same relationship to Vss. e.g.. Vss=0V, Voo =

accordingly

[N]

-5V, Vee —17V. Input voltages would also need to be adjusted

3 These parameters apply to both the data outputs and counter output
4. The counter clock must not make a negative transition within the period tcrd, before or after a positive counter reset
transition. The counter reset negative edge may occur any time

These parameters apply to the character address, counter clock, counter reset, blanking. and output enable inputs



TIMING

Timing diagram (1)" shows the time
relationships between character
address, data output, counter clock,
and counter output during typical oper-
ation of an MK 2300 P Series char-
acter generator. An output sequence
from the MK 2302 P is shown to help
clarify operation. This sequence can
be seen from the top rows (OUT)) of

the characters "“I'" and "N’
e § ——y
oUTy 1 0 6 0 1 1 1 0 1 1 1
L T R R S R
11 o 1 11 1 0 0 1o
T 0 1 1 1 1 0 1 o0 1
T 0 1 1 110 110
I R R R S SR
oUT, 1 0 0 © 1 1 1 0 1 1 1

L COUNTOF7—

All timing relationships shown in dia-
gram (1) apply to any other output or
combination of characters as well

Relevant input conditions assumed
but not shown in timing diagram (1)
are as follows:

Count Control, +5V
Counter Reset, +5V
Blanking Input, +5V
Output Enable. +5V

Had the Count Control input been at
—12V, the counter sequence would
have been six positions instead of
seven and the Counter Output would
have been high during the sixth posi-
tion.

New character addresses are shown
coinciding with the rising edge of
the Counter Output waveform in dia-
gram (1). This condition was selected
to demonstrate use of the Counter
Output to advance an external input
register to a new character address
Character addresses can be changed
at any other time as well. Timing
diagram (2) depicts output response
to a character address change when,
for example, the counter is stationary
in one of the five character column
positions.

Timing diagrams (3) through (6)
show timing relationships for the
Counter Reset, Blanking Input, and
Output Enable. The “open’ condition
in (6) implies that both the pull-up
and pull-down devices in each data
output push-pull buffer are turned off

(waveforms not to scale)

new sddress ~agl address N ———
Character
Address
o] |- teo | =
Data 5 Ton \ P -
Output . v \ /
Al R
Logical value of output 1 [ o [ 1 1 1 [ 1 1
Internal counter state 1 2 3 4 s (] 7 1 2 3
(=column selected) R
wem Y F L fem
.5 N — | «
Counter Clock o ——Ff f — AN N a— X — Y
oo WA VA WA WA WA WA WA
tamor={ = - - omn
e i
’L‘ = ‘cco
Counter AN v
Output o / v X
Wl
(4]
T[T e T e
new s
sdaress a0aress Counter BN
Character | Reset
Address WG o o8 - —
) 4) ano
i .5
Data Counter
Output Clock
° | — o
-~ 5o ~ 150 =
s —
Blanking
Input
o 1oN
(5)
- -8
N o = Data 50
Counter 3% Output .
Reset o
108
o
s [~ ‘crd oo —l'oto [T
Data o8 s
B) Gutput Output
10— Enable
o .
o — H
is [~ ‘caco (6 !
Counter 90\ o s / S
ata /
Output on Output / ovev//
B 2 g

OPERATING NOTES

The following table summarizes the MK
2300 P Series input control states and

corresponding drive levels:

Count Control
-6 —12Vv
- +5Vv
Counter Reset
operate +5V
reset ov
Blanking Input
unblank +5V
blank* ov
Output Enable
enable +5V
disable** ov

*All data outputs high (4-5V)

**All data outputs open-circuited
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APPLICATION:
7x10 CHARACTER GENERATOR

ROM CODING

7x10 Non-Interlace Configuration: (As illustrated) For row-out
(7-bit) horizontal raster-scan application, code ROM #1 for
Rows 1 through 5; and ROM #2 for Rows 6 through 10.

7x10 Interlace (525-line): Code ROM #1 for Rows 1,3, 5,7, 9;
Code ROM #2 for Rows 2, 4, 6, 8, 10. The Enable Flip-flop
should be changed to clock only at vertical retrace time,
thus allowing ROM #1 to be enabled for the 1st page sweep
(262 2 lines) and then allowing ROM #2 to be enabled for
the interlaced 2nd page sweep of 262 2 lines.

ADDRESS INPUT

SN 7473
ENABLE  ENABLE
}

(HORIZONTAL RETRACE)

+
END-OF LINE

ROM #1 (MK 2300 P) CLOCK

0
CLR
K

ALA6 CLK
ouTPUT

ENABLE =~ enngir RST

RESET

]

RESET
¢
POWER ON CTR OUT
AND/OR 07e————01
VERTICAL END-OF LINE
RETRACE CLOtCK
ALAE CLK
ENABLE =— QUTPUT
ENABLE
ROM #2 RST | ReseT
(MK 2300 P) | 07¢6———01
CDEFGH
SN74165 o G
SN74166 clk -CLock
PARALLEL LOAD 8BIT
SHIFT REGISTER _Ejsm
STROEE-—{LOAU ;
four

TO VERTICAL AMPLIFIER

181 0L ———,

=
e I j
] +
Combining two 5x7 o | ]
column-output L b
ROMs provides a r =
7x10 row output. = -
=4
>
1 J
\—— 7 Bit Row —/

MK 2302 P

Logic 1 = input @ +5V
Logic 0 = input @ OV

Output dot “on” = 0V
Output dot “off”" = 45V

outpUT
SEQUENCE—> 1 2 3 4 5
ouT, _,
out,
our,
out, _,
out, _,
out, _,
out; _,
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MOSTEK ROM PUNCHED-CARD CODING FORMAT'

MK 2300 P Fourth Card
Cols. Information Field 1-6 Data Format®— “MOSTEK"
First Card 15-28  Logic’— “Positive Logic” or

1.30 Customer 35-57  Verification Code®

31-50 Customer Part Number

t ds 4
60-72 Mostek Part Number? Data Car

1-6 Binary Address

Second Card 8-12 First row of character
14-18  Second row of character
20-24  Third row of character
26-30  Fourth row of character
. 32-36  Fifth row of character
Third Card 38-42  Sixth row of character
1-5 Mostek Part Number' 44-48  Seventh row of character
10-15  Organization?

1-30 Engineer at Customer Site
31-50  Direct Phone Number for Engineer

CHAR GEN
MK2300/02(P/N)

=
Q
c
=
@
o
<
N
N

Notes: 1. Assigned by Mostek Marketing Department; may be left blank.
2. Punched as 64x5x7.
3. "MOSTEK" format only is accepted on this part.
4. A dot "ON" should be coded as a "'1".

5. Punched as: (a) VERIFICATION HOLD —i.e. the customer verification of the data as reproduced by MOSTEK
is required prior to production of the ROM. To accomplish this MOSTEK supplies a copy of
its Customer Verification Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS — i.e. the customer will receive a CVDS but production will begin
prior to receipt of customer verification.

(c) VERIFICATION NOT NEEDED —i.e. the customer will not receive a CVDS and production will
begin immediately.

27
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MOSTEK.

2560-BIT STATIC ROM

MK2400(P)

FEATURES
O lon-implanted for full TTL/DTL compatibility
O Chip enable permits wire-ORing

0O Custom-programmed memory requires single
mask modification

O 550 nscycle time (0° < Ta < 75°C)

DESCRIPTION

The MK 2400 P Series TTL/DTL-compatible MOS
Read-Only Memories (ROM’s) are designed for a
wide range of general-purpose memory applications
where large quantity bit storage is required. Each
ROM provides 2560 bits of programmable storage,
organized as 256 words of 10 bits each. Low
threshold-voltage processing, utilizing ion implanta-
tion with P-channel enhancement-mode MOS technol-
ogy, provides direct input/output interface with TTL
and DTL logic.

Programming is accomplished during manufacture by
modification of a single mask, according to customer
specifications. The MK 2400 P Series is available in
either 24-lead or 28-lead ceramic dual-in-line pack-
ages. On the 28-pin ROM, an optional Chip Select
Decoder may also be programmed according to
customer specifications to provide a 3-bit Chip
Select Code.

O Static output storage latches

Optional 3-bit, chip-select decoder available

2560 bits of storage, organized as 256 10-bit
words

O Operates from +5V and —12V supplies

Operation involves transferring addressed information
from the memory matrix_into the storage latches
using the READ and READ inputs (see Timing).
Information stored in the latches will remain despite
address changes or chip disabling until the READ and
READ inputs are again cycled. READ and READ
input signals may be generated from separate timing
circuits if desired, or either may be the inverse of
the other.

The Chip Enable input forces the normally push-
pull output buffer stages to an open-circuit condition
when disabling the chip. If desired, new data can be
stored in the storage latches while the chip is dis-
abled. When the chip is reenabled, this data would be
present at the outputs.

All inputs are protected against static charge accumu-
lation. Pull-up resistors on all inputs are available
as a programmable option.

FUNCTIONAL DIAGRAM

- -
cHIP SCLECY T

0
I INPUTS P !
: —
| R O '
oA, o DECODER

I

Voag O—te

ADDRESS
DECODER
STORAGE
LATCHES
DATA OQUTPUTS

T

ADDRESS INPUTS
MEMORY MATRIX

51 L
IS !
Vss Voo Vee READ READ CHIP
(R1) (RM) ENABLE

OPERATING NOTES

CHIP R

ENABLE | READ READ | OUTPUT
0 X X A
1 0 1 B
1 1 0 C

1" = Vg (45V): 0" = Vpp (0V)

X = No effect on output

A = Output open-circuited

B = Output retains data last stored in

latches
C = Output assumes state of ad-

dressed cells

NOT FOR NEW DESIGN 29
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ABSOLUTE MAX\}MUM RATINGS

oltage on any terminal relative to Vss.................. . ... ... .. .. +0.3V to —10V
Operating temperature range. ...........................oiiiiiiio. 0°C to +75°C
Storage temperature range. ............ ... —-65°C to +150°C

RECOMMENDED OPERATING CONDITIONS (0°C < Ta = 75°C)

PARAMETER MIN TYP MAX |UNITS COMMENTS

& | Vss |Supply voltage +475| +50 | +525| V
2 | Voo [Supply voltage — 0.0 — V | See note 1
® | Voo |Supply voltage —126 | —120 |—114 \%
@ Ve |Input voltage, logic “0" 0 +0.8 V |Pull-up resistors (=5K-) to
g2 | V.. |Input voltage, logic "1 Ves— 1.5 Vss V |Vss available as programmable
z option.

t,. |Address change cycle time 550 ns

ts |Address to Read lead time 250 ns
g |t Read lag time 1 -.05 .05 ns See
Z | t, [|Read lag time 2 -.05 05 | us o
- _ Timing
2 | t@ |Read pulse width 300 | ns s
a .
~ | ta |Read pulse width 0.3 100 n"s ection

te Rise time, any input 100 ns

te Fall time, any input 100 ns

ELECTRICAL CHARACTERISTICS (Vss= 450V %0.25V, Vee= —12.0V 206V, 0°C <Tx <+75°C,

unless noted otherwise. Pull-up resistors not programmed.)

PARAMETER MIN TYP* MAX |UNITS CONDITIONS
E Iss  |Supply current (Vss) 12 25 mA Outputs unconnected
Q | lec [Supply current (Vee) —-12 —25 | mA |See Note 2 and Note 3
.g C.. |Input capacitance 5 10 pF [V..=Vi, faen = TMHz
£ | 1. |Input leakage current 10 nA |V.=Vs —6V  Ta=25°C
VouaOutput voltage, logical “0" 04 V |l..=1.6 mA (into output) f;ee
g Vo) [Output voltage, logical 1" 24 V [lL.=04mA 3
g out of output) Fa"d
s Vs =6V < Vo < Vs g1
lor  |Output leakage current —-10 +10 | A |Ta=25°C (outputs disabled)
8 | tacc |Address-to-output access time 600 | ns | t.=250ns
= =
02| too |Output delay time 350 ns :" _g See timing
Ew . gt = .
;;, toro |Output enable/disable time 125 300 NS | gae note 4 Se(;:t;qn "
&% | tes |Chip Select to Output Delay 600 | ns and Figure
S| tcw | Chip Deselect to Output Delay 600 ns

*Typical values apply at Vss= +5.0V, Vee= —12.0V, To=25°C

NOTES: 1.

W

Supply voltages shown are for operation in a TTL/DTL system. Other supply voltages may be used if V.- and V-« maintain
the same relationship to V.., eg., Vu=0V, Vic= -5V, Va.=-17V. Input voltages would also need to be adjusted
accordingly.

Max measurements at 0°C. (MOS supply currents increase as temperature decreases ) | s will increase 1 6mA (max) for
each input at logic O when pull-up resistors are programmed

Unit operated at minimum specified cycle time

The outputs become open circuited when disabled or deselected. As shown in Fig. 1, an output with a “1”
expected out does not transition through the 1.5V point when enabled (selected) or disabled (deselected); this
is true because the TTL equivalent load pulls the open-circuited output to approximately 2 volts.



TIMING

Notes

1. All times are referenced to the 1.5V point
relative to Voo (ground) except rise and fall
time measurements

2. Chip enable = Vss for all measurements except
when measuring Tots

3 Logic 0 is defined as Vo or ground. logic 1 as

Vss or +5V NEW ADORESS NEW ADDRESS
INTERNAL FUNCTION OF
READ/READSIGNALS teve I
Reos lotenes set memory address disobled / lotches set HoORESS ' 7[""
memory 0ddress enobled latches open with new dato CHANGE ° E
memory enobled re—— t o = (@] g
Resa VY S — QE S
O0s
Set up time, t allows the input address to o 8 = ;
propagate through the address decoder and ~N E S
memory matrix prior to READ logic 0 time. As ! ()
indicated above, READ at a logic O internally READ .
disables the input address so that an external o
address change may occur without affecting the
location previously selected. The latches are also .
readied to receive new data which is enabled Lav
from the matrix when READ is at a logic 1. Data oaTa
is set in the latches when READ is allowed to ourPuT °
rise back to its logic 1 state. In actual use, the oR tace
READ rising and falling edges can precede the DATA !
falling and rising edges of READ, respectively, ouTPUT o ey

as implied by the specification of negative read
lag times. This allows a very flexible timing
relation between the two pulses, in that either
input can be the inversion of the other or both )
may be generated from separate timing circuits. ce

Output data appears following the rise of the ) ~ - ~- DISABLE LEVEL

READ pulse but correct output data will not
appear_until READ has gone low. For this rea-
son, READ is shown preceding READ even
though other relationships are allowed. If READ
is made to precede READ, delay time, too, should
be referenced to the fall of READ rather than
as shown. '
The chip is disabled by applying a logical 0 to
the chip enable input, forcing the outputs to an SELECT
open-circuit condition. The output data present N

at the time of disable will again be present upon

re-enabling unless a new read cycle was initiated

for a different address while the chip was dis-

abled, in which case the new data would be

present at the outputs.

The programmable 3-bit chip select timing would

be the same as the address inputs.

o —-—---—Jl|

NOTE: Wave forms are not to scale.

FIGURE #1 t,, and t,, test circuit
+5V

Vss Voo Vee @
l 1 l 4K

-- 0 IN, OUT,

IN3064 (4) L

UNIT UNDER I 15pf
TEST =
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APPLICATIONS

ADDRESS Ag

INPUTS -

A - A ! = DATA OUTPUT

o 7 ROM® - ! 512 X 10

COMMON z

TO BOTH Aq - 8o~ By COMMON
; il — TO BOTH ROM's

ROMs € feos Reas"? l_))—o

CHIP o-—-«-Do—»—'
ENABLE

READ O ‘,>04

cLock
Address
Change
1 ! R Ry ! I EChg’l
e
[ Wn—  e— ) t
1 ll ACC
| S— ROM*2 ), - togo |
——1  E——
Ay | S— DATA
CE 8y QuUTPUT [n-vu.mAvmo Vlnubﬂﬂubl

ROM *2

Application shows wire-Or'ing for expansion to a 512 X 10 memory. Further expansion is possible by 1 of N decoding to
the Chip Enable input (or with the optional 3-bit decoder) while maintaining the time relationships shown. t.,. should include
the desired data-valid time. interface devices may be TTL or DTL

PIN CONNECTIONS PIN CONNECTIONS

top view, 28pin CDIP

top view, 24 pin CDIP Vss | O n28 By
Voo 2 0 b27 Bg
(NC)A, 3d h26 8
Vss | G P 24 B (NC)Ao 4 d b2s 5.
Ve 20 023 Bs (A)A; 50 24 B,
A 3g D22 B, (Apg)A7 60O 23 NC
Ao 4O 021 Bg (Az)Ag 7 4 D22 Ba
A, 5 O 020 B (A7)As 8( D21 By
A 19 (Ag)Aq 9 ( D20 B,
v 60 - Ba (AsRM/READ 10 g b9 8,
As 70 0 18 Bs (Ag)Az (1 O b8 B,
Ay 80 017 Bz (NC)RI/READ 12 d D17 Voo
As 90 D6 B (READ) Ag 13 d P16 CE
RM/READI0 O D15 Bo (A3)Ag 14 G P15  AGREAD)
A, |1 Q B 14 Voo NC = no connection
RI/READ 12 P13 CE. ()OPTIONAL PIN ARRANGEMENT
MOSTEK ROM PUNCHED-CARD CODING FORMAT'
MK 2400 P
Cols.  Information Field “Negative Logic™
First Card 3557 Verification Code’
1-30  Customer 60-74  Package Choice®
31-50  Customer Part Numb
6072 Mostek Part Numbert Data Cards
13 Decimal Address
Second Card 5 Output B9
130 Engineer at Customer Site 6 Output B8
31-50  Direct Phone Number for Engineer 7 Output B7
8 Output B§
Third Card 9 Output BS
15 Mostek Part Number? 10 Output B4
10-16  Organization® 1 Output B3
29 A 12 Output B2
30 A9 13 Output B1
31 A10¢ 14 Output BO
32 Pull-up Resistor’ 16 Octal Equivalent of: B9"
17 Octal Equivalent of: B8, B7, B6"
Fourth Card 18 Octal Equivalent of: BS, B4, B3’

0-6 Data Format* — “MOSTEK" 19 Octal Equivalent of: B2, B1, B0°

1528 Logic — "Positive Logic” or

Notes: 1. Positive or negative logic formats are accepted as noted in the fourth card.
2. Assigned by Mostek Marketing Department; may be left blank.
3. Punched as 0256x10.
4. A "0” indicates the chip is enabled by a logic 0, a “1" indicates it is enabled by a logic 1, and a "2" indicates
a “Don't Care" condition.
5 A
6. “MOSTEK" format only is accepted on this part.

7. Punched as: (a) VERIFICATION HOLD — i.e. customer veritication of the data as reproduced by MOSTEK is
required prior to production of the ROM. To accomplish this MOSTEK supplies a copy of its
Customer Verfication Data Sheet (CVDS) to the customer.
(o) VERIFICATION PROGESS —le. the customer will receive a GVDS but production will begin
prior to receipt of customer ver
() VERIFICATION NOT NEEDED — ie. the customer will not receive a GVDS and production
will begin immediately.

8 PIN STANDARD", or *'28 PIN OPTIONAL" (left justified to column 60).
9. The octal parity check s crested by breaking up the output word into groups of three from gt to leit and

creating a base 8 (octal) number in place of these groups. For example the output word 1010011110 would be
separated into groups 1/010/071/110 and the resulting octal equivalent number is 1236.

indicates pull-ups; a "0 indicates no pull-ups.




MK 2400 P

Cols. Information Field “Negative Logic"”
First Card 35-57  Verification Code’
1-30 Customer 60-74 Package Choice?®
31-50  Customer Part Number
60-72  Mostek Part Number? Data Cards

1-3 Decimal Address
Second Card 5 Output B9
1-30 Engineer at Customer Site 6 Output B8
31-50  Direct Phone Number for Engineer 7 Output B7

8 Output B6 - g -
Third Card 9 Output B5 o §
1-5 Mostek Part Number 10 Output B4 8 Q §
10-16  Organization " Output B3 owhx
29 A* 12 Output B2 Ve s
30 AQ* 13 Output B1
31 A10* 14 Output BO
32 Pull-up Resistors 16 Octal Equivalent of: B9°

17 Octal Equivalent of: B8, B7, B6°
Fourth Card 18 Octal Equivalent of: B5, B4, B3°

19 Octal Equivalent of: B2, B1, B0?

0-6 Data Format* — “MOSTEK”
15-28 Logic — “Positive Logic” or

Notes: 1. Positive or negative logic formats are accepted as noted in the fourth card.
2. Assigned by Mostek Marketing Department; may be left blank.
3. Punched as 0256x10.

4. A “0" indicates the chip is enabled by a logic 0, a *‘1” indicates it is enabled by a logic 1, and a ‘2" indicates
a “Don’t Care’ condition.

w

. A “1” indicates pull-ups; a ‘0" indicates no pull-ups.
6. “MOSTEK" format only is accepted on this part.

7. Punched as: (a) VERIFICATION HOLD —i.e. customer verification of the data as reproduced by MOSTEK is
required prior to production of the ROM. To accomplish this MOSTEK supplies a copy of its
Customer Verification Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS —i.e. the customer will receive a CVDS but production will begin
prior to receipt of customer verification.

(c) VERIFICATION NOT NEEDED —i.e. the customer will not receive a CVDS and production
will begin immediately.

8. “24 PIN", “28 PIN STANDARD", or ‘28 PIN OPTIONAL" (left justified to column 60).

9. The octal parity check is created by breaking up the output word into groups of three from right to left and
creating a base 8 (octal) number in place of these groups. For example the output word 1010011110 would be
separated into groups 1/010/011/110 and the resulting octal equivalent number is 1236.

33
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MOSTEK.

256 x10-BIT ROM CHARACTER GENERATOR

MK2408(P)

DESCRIPTION

The MK 2408 P is a pre-programmed member of the MK 2400 P
Series. It is programmed as a dot-matrix character generator (64
characters) with ASCII encoded inputs and row (5-bit) outputs.
The MK 2408 P outputs two rows at the same time. Row 1 is
available at outputs B9 (left), B8, B7, B6, and B5 (right) while row
2is available at outputs B4 (left), B3, B2, B1, and BO (right). Row 3
is available at B9 through B5 while row 4 is available at B4 through
BO. Row 5 and row 6 are available at B9 through B5 and B4
through BO. Row 5 and row 6 are available at B9 through B5 and
B4 through BO. Row selection is determined by the address
combination of bits A0 and A1.

The MK 2408 P meets and operates by the specifications outlined
in the MK 2400 P Series data sheet (DS-24001270-2)

The example in Figure 1 demonstrates the correspondence of the
device outputs and row select sequence to the 7 x 5 dot-matrix
font. The complete character font patterns (truth table) are illus-
trated on the back. A logic 1 or a DOT represents an input or
output voltage equal to Vss (+5V) and a logic O or a blank
represents a voltage equal to Voo (OV). The eighth row outputs
(B4 through BO when inputs A1 and AO equal logic 1) are not
illustrated since in each case they are equal to all 0's.

FUNCTIONAL DIAGRAM

PIN CONNECTIONS

vss 1 []e j 28 89
L o 8o Voo 2 ] 27 88
2 A o & o8 5 NC3 26 87
T A oo E 4 ¢ w o roll o8y p
= Ay o+tewa E x 24 2ol+4—o Be 3 NC 4 ] 25 86
a2 A« 0 &3 z 8 -1 St —o 8s «
W As O— ow g~ 5 33 _09‘5 Al 5 : :]24 85
§ :: g: E :g :: R0 6 [ ] 23 NC
+—O Bs
A2 7 [0 ] 22 B4
A7 8 [ ]2 83
l <L l ) L l As 9 [ :] 20 B2
Vss Voo Ve READ READ CHIP As 10 [ BRERE
(R1) (RM) ENABLE IVERE] E :] 18 80
ne 12 [ 017 vy
READ 13 [] 116 C.t.
A3 14 :]15 Read
NC= NO CONNECTION
FIGURE 1
B9 B8 B7 B6 BS
Al AO B4 B3 B2 Bl BO
© 0" {1 0 0 0 1 -- BI-BS
—_ 1 1 0 1 1 -- Ba-B0 A
o 1 _ 1 0o 1 0 1 -- B9-B5 s - 1
— 1 0 1 0 1 -- B4-BO
1 o __ 1 0O 0 o 1 -- B9-BS AG = 1
1 0O 0 O 1 -- B4-BO A3 =0
1 1 _ 1 0O 0 O 1 -- B9-BS A2 =1
_ 0 0O 0 O 0 -- B4-BO

2
o
-
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CODING & CHARACTER FONTS
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APPLICATION

(FLIP FLOPS US 7473/EQUIV)

VALID (ROM MK 24087) (SMIFT REG. US 7496/ EQUIV)

o
INPUT SERIAL
ADORESS | :YYA
(TTL/OTL INPUTS)
conTraL mOw(LjNE)
oomshe (END OF LINE) CounTen VERTICAL SPACE
e
aoomess X ) X 3 X L) X
CLEAR ¢ s .
N; : v V) v Valid 2 presets address #1
oo\ ‘ A\ — A /A data in shift registers. Valid 3
Reao T\ / \ 7 \ / | presets address #2, etc.
R SRS (5 &3 €3 €3 EACETAR €3 €3 £3 EAtT]
ADD ™ DISPLAYED ADO #2 DISPLAYED
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MOSTEK.

4096-BIT STATIC ROM

MK2500/2600(P)

FEATURES

O High-speed, static operation—400nsec. typical
access time

O Active input pull-ups provide worst-case TTL
compatibility

0 Push-pull outputs provide three output states:
one, zero, and open

DESCRIPTION

The MK2500(P) and MK2600(P) series of TTL/
DTL compatible MOS read-only memories (ROMs)
are designed to store 4096 bits of information by
programming one mask pattern. The word and bit
organization of these ROM series is either 512W x
8B or 1024W x 4B.

The MK2500/2600(P) series has push-pull outputs
that can be in one of three states: logic one, logic
zero, or open or unselected state. This, plus the
programmable Chip Selects, enables the use of sev-

lon-implantation for constant current loads and
lower power
Standard power supplies: +6V, —12V

5232

o 0o O

3514

eral ROMs in parallel with no external components.
Since the ROM is a static device, no clocks are re-
quired, making the MK2500/2600(P) series of
ROMs very versatile and easy to use.

Low threshold-voltage processing, utilizing ion-im-
plantation, is used with P-channel, enhancement-
mode MOS technology to provide direct input/
output interfacing with TTL and DTL logic famil-
ies. All inputs are protected to prevent damage
from static charge accumulation.

MK2500P is pin-for-pin replacement for National

MK2600P is pin-for-pin replacement for Fairchild

PIN CONNECTIONS

MK 2500 P MK 2600 P
MODE CONTROL 1 O] D2 Vo Ve 10]* 2 Vg
CHIP SELECT 1 2 (3 D23 Ve CHIP SEIECT 2 2] 23 CHIP SELECT 1
CHIP SELECT 2 3 TY 222 B8 CHIP SELECT3 34 {2 22 CHIP SELECT 0/A10
CHIP SELECT3/A10 4] D21 87 Bl 4  paw
[T | | sR: 8 5 Do
A 60 019 B5 B3 604 019 A3
I8 7[‘ B 8 B 7] D18 a
Mos— by B PO e I | SR TS
A5 9O 016 B2 B s [0 16 A6
A5 10 O 015 Bl 87 10 £ 15 A7
A7 114 014 A9 B8 110 (214 A8
v, 124 13 A8 Voo 12 O] 013 A9
FUNCTIONAL DIAGRAMS
P =3
MK 2500 P = =gRIzsal MK 2600 P S ERIIR8ER
=8 men=288y ~ Toonona=
— T O
CS2 3—1— +—12 Vs CS1 23— 24 Vs
o1 2 CHP OUTPUT SENSE 2 2 2| CHIP QUTPUT SENSE [z v
SELECT [ AMPLIFIERS & DRIVERS [ T—2% NC SELECT [ AMPLIFIERS & DRIVERS o0
CS3/A10 4 —f—] 423 v 83 3—fof 1 v
Al 55— IBEEEE Al 21—ty IBEEEI
A2 6 —t—el A2 20—
37— worD 4096 81T A3 19| .| WORD 4096 81T
M 5| JSELECT |y uEMORv M 18 SELECT | N MEMORY
A g DECODER ATRIX 35 17 _| | DECODER MATRIX
A6 10 A6 16—
i 1 1
BIT SELECT DECODER BT SELECT DECODER

A9 14

A8 13

A7 114

A7 154
A8 14+
A9 13

NOT FOR NEW DESIGN
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ABSOLUTE MAXIMUM RATINGS

Voltage on Any Terminal Relative to Vg (except Vgg)

Voltage on V. Terminal Relative to Vg
Operating Temperature Range (Ambient)
Storage Temperature Range (Ambient)

RECOMMENDED OPERATING CONDITIONS

e +0.3V to -10V
+0.3V to -20V

0°C to +70°C

..—65°C to +150°C

(0°C<T,<70°C)
PARAMETER MIN TYP MAX UNITS NOTES
Vss Supply Voltage +4.75 +5.0 +5.25 v
Voo Supply Voltage — 0.0 —_— v Note 1
Ves Supply Voltage -11.4 -12.0 -12.6 \"
Vi Input Voltage, Logic “0” +0.8 v
Viy Input Voltage, Logic “1” V=15 v Note 2
Vi Input Voltage, Logic “1” 24 \" Note 3
ELECTRICAL CHARACTERISTICS
(Vss = +5.0V = 5%; Vpp = 0V; Vgg = —12V £ 5%; 0°C < T, < 70°C unless noted otherwise)
PARAMETER MIN TYP MAX UNITS NOTES
I Supply Current, Vs 19.0 28.0 hA Note 4
lee Supply Current, Vgg 19.0 28.0 mA Note 4
[ Input Leakage Current, Any Input 10.0 A V, = Vg —6.0V. Note 2
I Input Current, Logic 0, Any Input -100.0 A V,=.4V. Note 3
Iy Input Current, Logic 1, Any Input —-600.0 kA V,=24V. Note 3
VoL Output Voltage, Logic “0” 0.4 \ lop=1.6mA
Vou Output Voltage, Logic “1”’ 24 \' lon=—40uA
low Output Leakage Current +10 A Outputs disabled
(Vo=Vss—6V)
Cin Input Capacitance 10 pF Note 5
Co Output Capacitance 10 pF Note 5
taccess| Address to Output Access Time 100 400 700 nsec Refer to
tes Chip Select to Output Delay 100 250 500 nsec Test
teo Chip Deselect to Output Delay 100 250 800 nsec Note 6 Circuit
Notes: 1. This is V,, on MK2500P.

2. This parameter is for inputs without active pull-ups (programmable).

3. This parameter is for inputs with active pull-ups (programmable) for TTL interfaces. As the TTL driver goes to a logic 1 it
must only provide 2.4V (this voltage must not be clamped) and the circuit pulls the input to V. Refer to the Input pull-up
figure for a graphical description of the active pull-up’s operation.

4. Inputs at Vg, outputs unloaded.

o

. Vo — Vss = OV; f = 1 MH,.

6. tcp is primarily dependent on the RC time constant of the load (i.e. the outputs become open circuited upon being disabled).
As noted in the Timing Diagram, disabling or enabling an output with a "“1” expected out does not yield a transition through
the 1.5V point; this is true because the TTL equivalent load pulls the open-circuited output to approximately 2 volts.



PROGRAMMING OPTIONS

MK 2500 P MK 2600 P
OPTIONS OPTIONS
Function 512 X 8 1024 X 4 Function 512 X 8 1024 X 4
Mode Control 1 0 Chip Select 0/A10 1or0 A10
Chip Select 1 1or0 1or0 Chip Select 1 1or0 1or0
Chip Select 2 1or0 1or0 Chip Select 2 1or0 1or0
Chip Select 3/A10| 10r0 address A10 Chip Select 3 1or0 1or0

1 = Most Positive = High Level Voltage

Pin 1 in the MK 2500 P is used as a Mode Control,
setting the circuit in the 1024x4 or 512x8 mode.
In the 1024x4 mode a tenth address bit is re-
quired, which is provided at Pin 4. If the circuit
is in the 512x8 mode, then Pin 4 may be used for
a third chip select.

Additional Options: The MK 2500 P can have the
address and control inputs set by the user so
that:

512x8: Mode Control — High
A10 —Low

1024x4: Mode Control — Low
A10 aid as an address
See Note 9, following page

1 = Most Positive = High Level Voltage

The MK 2600 P is programmed either as-a 512x8
array or a 1024x4 array. In the 1024x4 arrays, Pin
22 provides the tenth address bit. When A10 is
low the four bits are present at the even outputs
(B2, B4, B6, and B8); when A10 is high, the bits
are at the odd outputs (B1, B3, B5, and B7).

In 512x8 arrays, Pin 22 may be used to provide a
fourth chip select. Thus, with four programmable
chip selects, sixteen MK 2600 P ROMS in the
512x8 configuration can be arranged in an 8192x8
array requiring no external decoding.

TIMING

ADDRESS

% .K
cureur

Vee

DIODES ARE IN447

INPUT PULLUP
A SOLID CURVE IS TYPICAL
. FOR ACTIVE PULL-UP
| 1000 AT 25°C
H DOTTED CURVE IS
4 FOR 4K PULL-UP
Y e N RESISTOR TOV
c
U
R 00
R
€
N
b
Cpa o
A
- 200

1o 20 30 <0 50
INPUT VOLTAGE (VOLTS)
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MOSTEK ROM PUNCHED-CARD CODING FORMAT'

MK 2500 P MK 2600 P

First Card First Card -

Cols. Information Field Cols. Information Field

1-30 Customer 1-30 Customer

31-50 Customer Part Number 31-50 Customer Part Number

60-72 Mostek Part Number? 60-72 Mostek Part Number?

Second Card Second Card

1-30 Engineer at Customer Site 1-30 Engineer at Customer Site
31-50 Direct Phone Number for Engineer 31-50 Direct Phone Number for Engineer
Third Card Third Card

1-5 Mostek Part Number? 1-5 Mostek Part Number?

10-16  Organization? 10-16  Organization®

29 Ccs3° 29 CS3*

30 cs2¢ 30 CSs2¢

31 CS1+ 31 CSsi1*

32 Active Pull-ups® 32 cso™

Fourth Card

1-9
15-28

35-57
60-67

Data Cards/512x08 Organization
Decimal Address : 1-4
Output B8- B1 (MSB thru LSB)

Octal Equivalent of output data®

Data Cards/1024x04 Organization

1-4
6-13
15-17

1-4

6-9
11-12
50-53

55-58
60-61

Notes:

33 Active Pull-ups®

Fourth Card

Data Formate 1-9 Data Format®

Logic — “Positive Logié’_’, or 15-28 Logic — “Positive Logic” or
“Negative Logic” “Negative Logic”
Verification Code’ 35-57 Verification Code’

“A10 EVEN” or“A10 ODD"

(left justified)’

Data Cards/512x08 Organization
Decimal Address .
Output B8- B1 (MSB thru LSB)
Octal Equivalent of output data®

6-13
15-17
Data Cards/1024x04 Organization

Decimal Address (0-1022), 1-4 Decimal Address (0-1022), even addresses
even addresses 6-9 Output (MSB-LSB)

Output (MSB-LSB) 11-12  Octal Equivalent of output data®
Octal Equivalent of output data® 50-53 Decimal Address (1-1023), odd addresses
Decimal Address (1-1023), 55-58 Output (MSB-LSB)

odd addresses 60-61 Octal Equivalent of output data®

Output (MSB-LSB)

_Octal Equivalent of output data®

H W N =

o

. Punched as:

. Positive or negative logic formats are accepted as noted in the fourtn card.
. Assigned by Mostek Marketing Department; may be left blank.
. Punched as “0512x08” or “1024x04".

. A “0” indicates the chip is enabled by a logic 0, a “1"" indicates it is enabled by a logic 1, and a “2” indicates
a “Don’t Care” condition.

A “1" indicates active pull-ups; a ‘0" indicates no pull-ups.

. MOSTEK, Fairchild, or National Punched-Card Coding Format may be used. Specify which punched card format
used by punching either “MOSTEK"”, “Fairchild”, or “National”. Start name at column one.

(a) VERIFICATION HOLD —i.e. customer verification of the data as reproduced by MOSTEK is
required prior to production of the ROM. To accomplish this MOSTEK supplies a copy of its
Customer Verification Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS —i.e. the customer will receive a CVDS but production will begin

rior to receipt of customer verification.

(c) VERIFICATION NOT NEEDED —i.e. the customer will not receive a CVDS and production will
begin immediately.

. The octal parity check is created by breaking up the output word into groups of three from right to left and
creating a base 8 (octal) number in place of these groups. For example the output word 10011110 would be
separated into groups 10/011/110 and the resulting octal equivalent number is 236.

. “A10 EVEN" and “A10 ODD" applies to the 1024 x 4 mode. “‘A10 EVEN" means the even outputs are enabled
when A10 is high. “A10 ODD" means the odd outputs are enabled when A10 is high.

. Punched as 2"’ for 1024 x 4 organization.



MK 2503 P MK 2601 P

ASCII-TO-EBCDIC CODE CONVERTER Function 512X8 Function 512X 8
EBCDIC-TO-ASCIl CODE CONVERTER | Mode Control 1 Chip Select 0/A10 0
- "
A/ =LSB B:=LSB Chip Select 1 0 Chip Select 1 0
Ay=MSB Bs=MSB Chip Select 2 0 Chip Select2 0
Chip Select 3/A10 0 Chip Select3 0

ASCIl (ADDRESS) TO EBCDIC (DATA)

0 00000000 1 00000001 2 00000010 3 00000011 | 128 00100000 129 00100001 130 00100010 131 00100011
4 00110111 5 00101101 6 00101110 7 00101111 | 132 00100100 133 00010101 134 00000110 135 00010111
8 00010110 9 00000101 10 00100101 11 00001011 | 136 00101000 137 00101001 138 00101010 139 00101011

12 00001100 13 00001101 14 00001110 15 00001111 140 00101100 141 00001001 142 00001010 143 00011011
16 00010000 17 00010001 18 00010010 19 00010011 144 00110000 145 00110001 146 00011010 147 00110011
20 00111100 21 00111101 22 00110010 23 00100110 | 148 00110100 149 00110101 150 00110110 151 00001000
24 00011000 25 00011001 26 00111111 27 00100111 152 00111000 153 00111001 154 00111010 155 00111011
28 00011100 29 00011101 30 00011110 31 00011111 156 00000100 157 00010100 158 00111110 159 11100001
32 01000000 33 01001111 34 01111111 35 011110M 160 01000001 161 01000010 162 01000011 163 01000100
36 01011071 37 01101100 38 01010000 39 01111101 164 01000107 165 01000110 166 01000111 167 01001000
40 01001101 41 01011101 42 01011100 43 01001110 | 168 01001001 169 01010001 170 01010010 171 01010011
44 0110107117 45 01100000 46 01001011 47 01100001 172 01010100 173 01010101 174 01010110 175 01010111
48 11110000 49 11110001 50 11110010 51 11110011 176 01011000 177 01011001 178 0110001C 179 01100011
52 11110100 53 11110101 54 11110110 55 11110111 180 01100100 181 01100101 182 01100110 183 01100111
56 11111000 57 11111001 58 01111010 59 01011110 | 184 01101000 185 01101001 186 01110000 187 01110001
60 01001100 61 01111110 62 01101110 63 01101111 188 01110010 189 01110011 190 01110100 191 01110101
64 01111100 65 11000001 66 11000010 67 11000011 192 01110110 193 01110111 194 01111000 195 10000000
68 11000100 69 11000101 70 11000110 71 11000111 196 10001010 197 10001011 198 10001100 199 10001101
72 11001000 73 11001001 74 11010001 75 11010010 | 200 10001110 201 10001111 202 10010000 203 10011010
76 11010011 77 11010100 78 11010101 79 11010110 | 204 10011017 205 10011100 206 10011101 207 10011110
80 110101 M1 81 11011000 82 11011001 83 11100010 | 208 10011111 209 10100000 210 10101010 211 10101011
84 11100011 85 11100100 86 11100101 87 11100110 | 212 10101100 213 10101101 214 10101110 215 10101111
88 11100111 89 11101000 90 11101001 91 01001010 | 276 10110000 217 10110001 218 10110010 219 10110011
92 11100000 93 01011010 94 01011111 95 01101101 220 10110100 221 10110101 222 10110110 223 10110111
96 01111007 97 1000000 98 10000010 99 10000011 224 10111000 225 10111001 226 10111010 227 10111011
100 10000100 101! 10000101 102 10000110 103 10000111 228 10111100 229 10111101 230 10111110 231 10111111
104 100071000 105 10001007 106 10010001 107 10010010 | 232 11001010 233 11001011 234 11001100 235 11001101
108 10010011 109 10010100 110 10010101 111 10010110 | 236 11001110 237 11001111 238 11011010 239 11011011
112 10010131 113 100711000 114 10011001 115 10100010 | 240 11011100 241 11011101 242 11011110 243 11011111
116 10100011 117 10100100 118 10100101 119 10100110 | 244 11101010 245 11101011 246 11101100 247 11101101
120 10100111 127 10101000 122 10101001 123 11000000 | 248 11101110 249 11101111 250 11111010 251 11111011
124 01101010 125 11010000 126 10100001 127 00000111 252 11111100 253 11111101 254 11111110 255 11111111

4096-BIT
STATIC ROM

NS
)
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<
~N
S
S
o
N
x
S

EBCDIC (ADDRESS) TO ASCIl (DATA)

256 00000000 257 00000001 258 00000010 259 00000011 | 384 11000011 385 01100001 386 01100010 387 01100011
260 10011100 261 00001001 262 10000110 263 01111111 (388 01100100 389 01100107 390 01100110 391 01100111
264 10010111 265 10001101 266 10001110 267 00001011 | 392 01101000 393 01101001 394 11000100 395 11000101
268 00001100 269 00001101 270 00001110 271 00001111 | 396 11000110 397 11000111 398 11001000 399 11001001
272 00010000 273 00010001 274 00010010 275 00010011 |400 11001010 401 01101010 402 01101011 403 01101100
276 10011101 277 10000101 278 00001000 279 10000111 (404 01101101 405 01101110 406 01101111 407 01110000
280 00011000 281 00011001 282 10010010 283 10001111 | 408 01110001 409 01110010 410 11001011 411 11001100
284 00011100 285 00011101 286 00011110 287 00011111412 11001101 413 11001110 414 11001111 415 11010000
288 10000000 289 10000001 290 10000010 291 10000011 {416 11010001 417 01111110 418 01110011 419 01110100
292 10000100 293 00001010 294 00010111 295 00011011420 01110101 421 01110110 422 01110111 423 01111000
296 10001000 297 10001001 298 10001010 299 10001011 | 424 01111001 425 01111010 426 11010010 427 11010011
300 10001100 301 00000101 302 00000110 303 00000111 (428 11010100 429 11010101 430 11010110 431 110101113
304 10010000 305 10010001 306 00010110 307 10010011 | 432 11011000 433 11011001 434 11011010 435 11011011
308 10010100 309 10010107 310 10010110 311 00000100 (436 11011100 437 11011101 438 11011110 439 1101111
312 10011000 313 10011001 314 10011010 315 10011011 | 4940 11100000 441 11100001 442 11100010 443 11100011
316 00010100 317 00010101 318 10011110 319 00011010} 444 11100100 445 11100101 446 11100110 447 11100111
320 00100000 321 10100000 322 10100001 323 10100010 | 448 01111011 449 01000001 450 01000010 451 01000011
324 10100011 325 10100100 326 10100101 327 10100110 | 452 01000100 453 01000101 454 01000110 455 01000111
328 10100111 329 10101000 330 01011011 331 00101110456 01001000 457 01001001 458 11101000 459 11101001
332 00111100 333 00101000 334 00101011 335 00100001 | 460 11101010 461 11101011 462 11101100 463 11101101
336 00100110 337 10101007 338 10101010 339 10101011464 01111101 465 01001010 466 01001011 467 01001100
340 10101100 341 10101101 342 10101110 343 10101111 | 468 01001101 469 01001110 470 01001111 471 01010000
344 10110000 345 10110001 346 01011101 347 00100100472 01010001 473 01010010 474 11101110 475 11101111
348 00101010 349 00101001 350 00111011 351 01011110476 11110000 477 11110001 478 11110010 479 11110011
352 00101101 353 00101111 354 10110010 355 10110011 | 480 01011100 481 10011111 482 01010011 483 01010100
356 10110100 357 10110101 358 10110110 359 10110111 [ 484 01010101 485 01010110 486 01010111 487 01011000
360 10111000 361 10111007 362 01111100 363 00101100 | 488 01011001 489 01011010 490 11110100 491 11110101
364 00100101 365 01011111 366 00111110 367 00111111492 11110110 493 11110111 494 11111000 495 11111001
368 10111010 369 10111011 370 10111100 371 10111101 (496 00110000 497 00110001 498 00110010 499 00110011
372 10111110 373 10111111 374 11000000 375 11000001 | 500 00110100 501 00110101 502 00110110 503 00110111
376 11000010 377 01100000 378 00111010 379 00100011 | 504 00111000 505 00111001 506 11111010 S07 11111011
380 0 381 00100111 382 00111107 383 00100010508 11111100 S09 11111101 510 11111110 5171 11111111







8K-BIT READ ONLY MEMORY

MK30000(P/N)

FEATURES

O High performance replacement for Intel 2308/
8308, and T1 4700

0O 350ns max access time
O Single +5V £10% power supply

O Contact programmed for fast turn-around

DESCRIPTION

The MK 30000 is a 8,192 bit Read Only Memory
designed as a high performance replacement for
the Intel 2308/8308 and the Tl 4700. The
MK 30000 is organized as a 1K x 8 array which
makes the device very attractive for use with 8-bit
microprocessors such as the F8, 8080, 6800, Z-80
or any memory application requiring a high per-
formance, high bit density ROM

The device uses a single +5V ( * 10% tolerance)
power supply. The two chip select inputs can be pro-
grammed for any desired combination of active
high’s or low’s. These programmable chip select
inputs coupled with the three-state TTL compatible
outputs provide a high performance memory circuit
with extremely simple interface requirements.

O Two programmable chip selects
O Inputs and three-state outputs TTL compatible

O Eight bit output for use with microprocessor
systems

O Pin compatible with MK 2708 EPROM

An outstanding feature of the MK 30000 is the use of
contact programming instead of gate mask program-
ming. Since the contact mask is applied at a later
processing stage, wafers can be partially processed
and stored. When an order is received, a contact
mask, which represents the desired bit pattern, is
generated and applied to the wafers. Only a few
processing steps are left to complete the part. There-
fore, the use of contact programming reduces the
turnaround time for a custom ROM.

The MK 30000 is fabricated with N-channel silicon
gate MOS technology for optimum size and circuit
performance. lon-implantation is utilized to allow
full TTL compatibility at the inputs and outputs. All
inputs are protected against static charge.

FUNCTIONAL DIAGRAM
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PIN CONNECTIONS

Ay 1 (e 024 vee
Ag 2 [ 023 Ag
As 3 [ 022 Ag
Ag 4 [ 021 NC
Az5 [ baocsvc_sl
A,6 [ MK 19 NC
A, 7 [| 30000 gIBCSZ/CS_é
Ao8 [ 117 Og
0,9 [ M6 O7
0210 015 0s
03l [ 714 05
Vgg 12 [ N13 04

NC = NO CONNECTION
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Terminal Relative to Ground. . ..
Operating Temperature TA (Ambient) .........

—0.5V to + 7V
0T to +70°C

*Stresses greater than those listed under
“Absolute Maximum Ratings’’ may cause
permanent damage to the device. This is
a stress rating only and functional opera-
tion of the device at these or any other
conditions above those indicated in the
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Storage Temperature — Ceramic (Ambient) . ....... —65°Cto + 150°C fspe;;‘t‘"?mgﬁgg?“s E‘;fp Qfs'Lirse specification
Storage Temperature — Plastic (Ambient).......... —55°C to +125°C g‘e‘”’,’i‘(','gs”’“m':;'"93,23&""&‘;’;isce“"rg,’;;g'i‘,?g‘f
Power Dissipation . ... ..ottt i e 1 Watt
RECOMMENDED DC OPERATING CONDITIONS
(Vec=5V+10%;0°C< TA< +70T)
PARAMETER MIN TYP MAX UNITS NOTES
Vce Power Supply Voltage 4.5 5.0 5.5 Volts 6
ViL Input Logic O Voltage —0.5 0.8 Volts
ViH Input Logic 1 Voltage 2.0 Vce Volts
D C ELECTRICAL CHARACTERISTICS
(Vec =5V + 10%;0°C < TA< +70°C)6
PARAMETER MIN MAX UNITS NOTES
lce V¢ Power Supply Current 60 mA 1
L) Input Leakage Current 10 uA 2
lo() Output Leakage Current 10 nA 3
VoL Qutput Logic 0 Voltage 0.4 volts
@ loyT = 3.3mA
VOoH Output Logic 1 Voltage 24 vee volts
@ louT = —220 pA
A C ELECTRICAL CHARACTERISTICS
(Ve =5V+ 10%;°C< Ta< +70C)°
PARAMETER MIN MAX UNITS NOTES
taCC Address to output delay time 350 ns 4
tcs Chip select to output delay time 175 ns 4
tco Chip deselect to output delay 150 ns 4
time
CAPACITANCE
PARAMETER TYP MAX UNITS NOTES
CIN Input Capacitance 6 8 pF 5
Cout Output Capacitance 10 15 pF 5
NOTES: 5. Capacitance measured with Boonton Meter or effective capacitance

1. Allinputs 5.5V; Data Outputs open.

2. V|N=0V t05.5V

3. Device unselected; VoyT = OV t0 5.5V.
4

Measured with 2 TTL loads and 100pF, transition times = 20ns

6.

calculated from the equation :
c=1 At with current equal to a constant 20mA.
Av

A minimum 100 ys time delay is required after the application of

Ve (+5) before proper device operation is achieved.



TIMING __DIAGRAM
ViH
ADDRESS v VALID
L
tacc >
tes —u teo o s
PROGRAMMABLE Vi VAL B33
CHIP SELECTS Vi ° 225
xz
=
V
DATA OUTPUT " OPEN { vaup
oL

MOSTEK 30000 ROM PUNCHED CARD CODING FORMAT (1)

FIRST CARD DATA FORMAT @)
COLS INFORMATION FIELD MOSTEK OR INTEL
1-30 Customer MOSTEK FORMAT
31-50  Customer Part Number 64 data cards (16 data words/card)
60-72  MOSTEK Part Number (2) with the following format:
SECOND CARD COLS INFORMATION FIELD
1-30 Engineer at Customer Site 1-4 Four digit octal address of
31-560 Direct Phone Number for first output word on card
Engineer 5-7 Three digit octal output
word specified by address in
THIRD CARD column 1-4
8-52 Next fifteen output words,
15 MOSTEK Part Number (2) each word consists of three
33 Chip Select One octal digits.
“1"=CS1or 0" =CS1
35 Chip Select Two NOTES:

FOURTH CARD

“1"=CS20r 0" =CS2

1. Positive or negative logic formats are accepted as noted in
the fourth card.

2. Assigned by MOSTEK; may be left blank.

3. MOSTEK or Intel Punched card coding format may be used.

19 Data Format (3) 3 Specify which card format used by punching either
15-28 Logic - (“Positive LOgIC” “MOSTEK" or ““Intel”. Start at column one.
“ 1 Logic”’ 4. Punches as: (a) VERIFICATION HOLD - i.e. customer
or .N.ega.tlve o9 4) verification of the data as reproduced by MOSTEK is
35-57 Verification Code (4) required prior to production of the ROM. To accomplish

this MOSTEK supplies a copy of its Customer Verification
Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS - i.e. the customer will
receive a CV DS but production will begin prior to receipt
of customer verification; (c) VERIFICATION NOT
NEEDED - i.e. the customer will not receive a CVDS and
production will begin immediately.
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MOSTEK.

16K-BIT READ-ONLY MEMORY

MK28000(P/N)

FEATURES
O 600 ns Maximum Access Time

0 Low Power Dissipation
Active — 0.02 mW/bit Typ.
Inactive — .007 mW/bit Typ.

O EA 4900 and EA 4800 Pin-for-pin Replacement

DESCRIPTION

The MK 28000 is a mask programmable read only
memory utilizing low-threshold lonlmplant, P-Channel
technology. The MK 28000 is a pin-for-pin replace-
ment for the EA 4900. The MK 28000 may be organ-
ized as either a 2K'x 8 or 4K x 4 memory.

The MK 28000 open drain outputs are divided into
two groups with one Output Enable fine controlling
each group of outputs. This feature allows the MK
28000 to be eithera 2K x 8 or a 4K x 4 memory with-
out any internal mask changes. For a 2K x 8 organiza-
tion, the Output Enables (OE;, OE,) are tied together.
For a 4K x 4 organization, the four outputs associated
with OE ; are wire-ORed to the four outputs associat-

O 2K x 8 or 4K x 4 organization with Open Drain
Outputs

O Standdrd Supplies +5 volts, — 12 volts

0O lon-Implanted for Full TTL/DTL Compatibility

ed with OE,. OE ;and OE , are inverted with respect
to each other and used as the twelfth address input in
the 4K x 4 organization.

The internal circuitry of the MK 28000 is dynamic.
This features means low standby power consumption
when the ROM is not being addressed.

All inputs are protected against static charge accumu-
lation. Pullup resistors on all inputs are available as
a programmable option.

With no address lead time required, system design is
simplified; address and AR may appear simultaneously.

FUNCTIONAL DIAGRAM

BLOCK DIAGRAM OPEN DRAIN OUTPUT
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Ar O » ECo0
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A00—2 7007
ao—=2 e 0%

vss
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PIN CONNECTIONS

OPEN DRAIN
QUTPUTS

Vss 1 [] e [ 2a OF,
LY E j 23 OUT,
Az 3] b 22 OUT,
A 4[] ’:] 2, OUTy
A 5[] [ ]20 ouTs
A out
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47

=
Q@
X
©
-

=

QU
=+
T
N
=
=




ABSOLUTE MAXIMUM RATINGS

Voltage on any terminal relative to VSS
Operating temperature range (Ambient)
Storage temperature range (Ambient) Ceramic
Storage temperature range (Ambient) Plastic

.......................................... +0.3V to —20V
............................................. 0°C to 70°C
.................................... —65°C to +150°C
..................................... —55°C to +125°C

PARAMETER MIN TYP MAX COMMENTS
Vss | Supply Voltage +4.75V +5V +5.25V
TTL Reference — 0 —
Vise |Supply Voltage —12.6V —-12V —11.4Vv
V,_ |lInput Voltage, Logic “'0” Veag +.8V
Vi |input Voltage, Logic 1" Vs — 1.5V Vg, |hutup resistors tosd~5K)

ELECTRICAL CHARACTERISTICS
(V = +5.0V £5%; Vo= OV; V g —12V £5%; 0°C<T 5 < 70°C)

COMMENTS

PARAMETER MIN TYP MAX
lss |Supply Current 20 mA 35mA | See Note 1
l g [Supply Current —20 mA —35mA | Inputs at Vgg
I gg |Supply Current (Standby) 7 mA 12mA | See Note 1
Cin Input Capacitance (Address & OE’s) 8 pF 10 pF See Note 2
Ciy |Input Capacitance (AR) 12 pF 15 pF See Note 2
I'\n |Input Leakage 10 pA See Note 3
Rin Input Pullup Resistors 3 KR 11KQ Optional
Vou [Output Voltage, Logic “1” 2.4V See Note 4
loL |Output Leakage Current —10 uA +10pA Vo =Vss —6V, TA = 257C

(outputs disabled)
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PARAMETER MIN TYP MAX COMMENTS
tpw AR Precharge Time 400 ns (e o)
tc Cycle Time Tus+tptt, taect towttptte
tace |Access Time 600 ns See note 4
tp Address Lead Time 0
tuo Address Hold Time 250 ns N
J— =
t,  |AR Rise Time 100 ns T3S
v O3
ty  |AR Fall Time 100 ns °x3
S
tyoLp |Data Output Valid Time 2us See note 5
teo Output Disable Time 300 ns See note 4
tog  |Output Reset Time 75 ns 400 ns |See note4
NOTES:
1. Outputs disconnected with no internal pullup resistors.

2.V gias Vs = 0V;f=1MHz
3. This parameter is for inputs without pullups (optional)
4. With test circuit shown below

5

. or, until the next precharge + TOR [if AR makes a negative transition before tHQLD (min) has elapsed].

TIMING TEST CIRCUIT
te
tF - oy tr
HOORESS 35 M
READ 8
be— Tho—a OPEN DRAIN OUTPUTS
--------------- = U g Voo 68K
ADDRESS .\' ‘:
INPUTS h \ l 4K
--------------- 'L'zmoa:ss e ettt St ettt OUTPUTO- ]l<l[ Vss

OUTPUT |DISABLED VALID

outpur T T T T T TTTTTTTTS ss\|| |/ " """ °°° J~ 25,
ENABLE . I

— LoR j+— le—— tep
DATA 24 OUTPUT | INHIBITED
ouTPUT 04

ouTPUT I 31/ \
EnaBLE | [ (D =
t
— Lor [+ Ace DATA VALID
a7 za
ouTPUT 04
r—Lt uow
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MOSTEK 28000 ROM Punched Card Coding Format!
First Card

Cols Information Field

1-30 Customer

31-50 Customer Part Number

60-72 MOSTEK Part Number2

Second Card

1-30 Engineer at Customer Site
31-560 Direct Phone Number for Engineer

Data Cards

Third Card

15 MOSTEK Part Number?2 5
33 Input Pullups (0 = no, 1= yes, 2 = Selectable Pull-up Option)
Fourth Card

19 , Data Format3
15-28  Logic — (“Positive Logic” or “Negative Logic”)
3557  Verification Code?

MOSTEK Format or EA Format

1-4 Decimal Address
6-13 Output 08-01 (MSB Thru LSB)
15-17  Octal Equivalent of Output Data

NOTES: 1. Positive or negative logic formats are accepted as noted in the fourth card. 5. Columns 34-47 represent A1—A11, AR, OE1, OE2

N

. Assigned by MOSTEK; may be left blank.

respectively. 0= No pull-up, 1 = Pull-up

3. MOSTEK or Electronic Arrays Punched card coding format may be used.
Specify which card format used by punching either “MOSTEK" or “EA".

Start at column one.
4. Punches as:

(a) VERIFICATION HOLD — i.e. customer verification of (b) VERIFICATION PROCESS — i.e. the customer will re-
the data as reproduced by MOSTEK is required prior to ceive a CVDS but production will begin prior to receipt
production of the ROM. To accomplish this MOSTEK of customer verification
supplies a copy of its Customer Verification Data Sheet (c) VERIFICATION NOT NEEDED - i.e. the customer will

(CVDS) to the customer.
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16K-BIT READ ONLY MEMORY

MK31000(P/N)-3

FEATURES

O High performance replacement for Intel 2316A/
8316A and General Instrument RO-3-8316A

O Maximum access time 550ns
O Single +5V +10% power supply
O Contact programmed for fast turn-around

DESCRIPTION

The MK 31000 is a 16,384 bit Read Only Memory
designed as a high performance replacement for the
Intel 2316A/8316A and the General Instrument
RO-3-8316A. The MK 31000 is organized as a
2K x 8 array which makes the device very attractive
- for use with 8 bit microprocessors such as the F8,
8080, 6800, Z-80 or any memory application requir-
ing a high performance, high bit density ROM.

The device uses a single +5 volt ( + 10% tolerance)
power supply. The three chip select inputs can be
programmed for any desired combination of active
high’s or low’s. These programmable chip select
inputs coupled with the three-state TTL compatible
outputs provide a high performance memory circuit
with extremely simple interface requirements.

O Three programmable chip selects

O Inputs and three-state outputs TTL compatible
O Outputs drive 2 TTL loads and 100pF

O Low power

O Eight bit output for use with microprocessor
systems

An outstanding feature of the MK 31000 is the use of
contact programming instead of gate mask program-
ming. Since the contact mask is applied at a later
processing stage, wafers can be partially. processed
and stored. When an order is received, a contact
mask, which represents the desired bit pattern, is
generated and applied to the wafers. Only a few
processing steps are left to complete the part. There-
fore, the use of contact programming reduces the
turnaround time for a custom ROM.

The MK 31000 is fabricated with N-channel silicon
gate MOS technology for optimum size and circuit
performance. lon-implantation is utilized to allow
full TTL compatibility at the inputs and outputs. All
inputs are protected against static charge.

FUNCTIONAL DIAGRAM
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ABSOLUTE MAXIMUM RATINGS*

*Stresses greater than those listed under
“Absolute Maximum Ratings” may cause

Voltage on Any Terminal Relative to Ground. ... ... —0.5V to +7V permanent damage to the device. This is
Operating Temperature TA (Ambient). .. .......... 0°C to +70°C Tion of the devied ot these or aay Sener
Storage Temperatuie (Ambient) Ceramic .. ... ... —65°C to +150°C Cperating s ons E ated  ihe
Storage Temperature (Ambient) Plastic. ... ... .. .—b5°C to +125°C is not implied.  Exposure to absolute
o ; maximum rating conditions for extended
Power DISSlpatlon ............ R I 1w periods may affect device reliability.
RECOMMENDED D C OPERATING CONDITIONS
(Vcc=5V+10%;0°C <TA< +70C)
PARAMETER MIN TYP MAX UNITS NOTES
Vee Power Supply Voltage 45 5.0 5.5 Volts
ViL Input Logic 0 Voltage -0.5 0.8 Volts
VIH -Input Logic 1 Voltage 2.0 Vce Volts
D C ELECTRICAL CHARACTERISTICS
(Vec=5V £ 10%;0°C < Ta < +70°C)
PARAMETER MIN MAX UNITS NOTES
lce Ve Power Supply Current 60 mA 1
L) Input Leakage Current . 10 wA 2
lo() -‘Output Leakage Current 10 uA 3
VoL Output Logic 0 Voltage 0.4 volts
@lpoyt= 3.3mA" )
VoH Output-Logic 1 Voltage 2.2 vVce volts
@ lQyT = —220 A
A C ELECTRICAL CHARACTERISTICS
(Ve =5V £ 10%;0CT<Ta <+707C)
PARAMETER MIN MAX UNITS NOTES
tACC Address to output delay time 550 ns 4
t1CcS Chip select to output delay time 250 ns 4
tcD Chip deselect to output delay 150 ns 4
time
CAPACITANCE
PARAMETER TYP MAX UNITS NOTES
CIN Input Capacitance 6 8 pf 5
CouT Output Capacitance 10 15 pf 5
NOTES:
1. Allinputs 5.5V ; Data Outputs open.
2. Vin=0Vto55V.
3. Device unselected; Voyut = 0V to 5.5V
4. Measured with 2 TTL loads and 100pf. 18¢
5. Capacitance measured with Boonton Meter or effective capacitance calculated from the equationC="Ay

with current equal to a constant 20mA.
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TIMING DIAGRAM

ViH
ADDRESS Vv VALID

L

tAcc
q tep —m

PROGRAMMABLE Vix A I}Z
CHIP SELECTS Vi VALID

VoH VALID
DATA OUTPUT VoL OPEN I >——-OPEN—

FIRST CARD
COoLS

MOSTEK 31000 ROM PUNCHED CARD CODING FORMAT (1)

INFORMATION FIELD

1-30
31-50
60-72

SECOND CARD

1-30
31-50

THIRD CARD

1-5
33

35

37

FOURTH CARD

Customer
Customer Part Number
MOSTEK Part Number (2)

Engineer at Customer Site
Direct Phone Number for
Engineer

MOSTEK Part Number (2)
Chip Select One

“rr = CS‘] or Q" = C_S‘I
Chip Select Two
“1"=CSpor "0 = C—SQ
Chip Select Three

u1n = Csa or uon = C_S3

Data Format (3)

Logic - (““Positive Logic”
or ““Negative Logic”’)
Verification Code (4)

DATA FORMAT

MOSTEK OR INTEL

MOSTEK FORMAT
128 data cards (16 data words/card)
with the following format:

COLS INFORMATION FIELD
1-4 Four digit octal address of
first output word on card
57 Three digit octal output
word specified by address in
column 1-4
8-52 Next fifteen output words,

each word consists of three
octal digits.

NOTES:

1.

2.
3.

Positive or negative logic formats are accepted as noted in
the fourth card.

Assigned by MOSTEK ; may be left blank.

MOSTEK or Intel Punched card coding format may be used.
Specify which card format used by punching either
“MOSTEK" or “Intel”’. Start at column one.

Punches as: (a) VERIFICATION HOLD -i.e. customer
verification of the data as reproduced by MOSTEK is
required prior to production of the ROM. To accomplish
this MOSTEK supplies a copy of its Customer Verification
Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS - i.e. the customer will
receive a CV DS but production will begin prior to receipt
of customer verification; (c) VERIFICATION NOT
NEEDED - i.e. the customer will not receive a CVDS and
production will begin immediately.
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16K-BIT READ ONLY MEMORY

MK34000(P/N)-3

FEATURES

O 2K x 8 organization with static interface
O 350ns max access time
O Single +5V + 10% power supply

0 330mW max power dissipation

DESCRIPTION

The MK 34000 is a new generation N-channel silicon
gate MOS Read Only Memory circuit organized as
2048 words by 8 bits. As a state-of-the-art device,
the MK 34000 incorporates advanced circuit tech-
niques designed to provide maximum circuit density
and reliability with highest possible performance,
while maintaining low power dissipation and wide
operating margins.

The MK 34000 requires a single +5 volt ( * 10%
tolerance) power supply and has complete TTL
compatibility at all inputs and outputs (a feature
made possible by MOSTEK's lon-implantation
technique). The three chip select inputs can be
programmed for any desired combination of active
high’s or low’s or even an optional “DON'T CARE"
state. The convenient static operation of the
MK 34000 coupled with the programmable chip
select inputs and three-state TTL compatible outputs
results in extremely simple interface requirements.

O Contact programmed for fast turn-around
O Three programmable chip selects
O Inputs and three-state outputs—TTL compatible

O Outputs drive 2 TTL loads and 100pF
O RAM/EPROM pin compatible

An outstanding feature of the MK 34000 is the use
of contact programming over gate mask programming.
Since the contact mask is applied at a later processing
stage, wafers can be partially processed and stored.
When an order is received, a contact mask, which
represents the desired bit pattern, is generated and
applied to the wafers. Only a few processing steps
are left to complete the part. Therefore, the use of
contact programming reduces the turnaround time
for a custom ROM

Any application requiring a high performance, high
bit density ROM can be satisfied by this device. The
MK 34000 is ideally suited for 8-bit microprocessor
systems such as those which utilize the Z80 or F8.
The MK 34000 also provides significant cost advan-
tages over PROM.

FUNCTIONAL DIAGRAM
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ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under

“Absolute Maximum Ratings' may cause

Voltage on Any Terminal Relative to Ground......... —0.5V to+ 7V gesr{?easr;e?atﬁgagm:rgﬁ/ t:nctjh?ugg\t’iigﬁé | Egiesr;f
Operating Temperature TA (Ambient) . . e 0C to +70°C gg: digfor}geagg\cgetggstehei;zig;tggvir?t?ﬁ;
Storage Temperature — Ceramic (Ambient) ........ —65°Cto + 150°C ;’s"e;g‘t‘"?m;ﬁggf’"s Ef(fpo;’l‘jfe specification
Storage Temperature — Plastic (Ambient).......... —55°C to +125°C g‘ear’i‘ggs“'“m’:;‘"%fﬁggtdi‘[‘j‘g'\)fc;"'ree,’ggﬁﬁ?gf
Power Dissipation . .. ...ttt e e 1 Watt

RECOMMENDED DC OPERATING CONDITIONS
(Vcc=5V+10%;0C< TA< +707T)

PARAMETER MIN TYP MAX UNITS NOTES
Vee Power Supply Voltage 4.5 5.0 5.5 Volts 6
ViL Input Logic O Voltage -0.5 0.8 Volts
ViH Input Logic 1 Voltage 2.0 Vce Volts

D C ELECTRICAL CHARACTERISTICS
(Vee =5V + 10%;0°C < Ta < +70°C)6

PARAMETER MIN MAX UNITS NOTES
lcc V¢ Power Supply Current 60 mA 1
L) Input Leakage Current 10 nA 2
lo(L) Output Leakage Current 10 LA 3
VoL Output Logic 0 Voltage 0.4 volts
@ loyT = 3.3mA
VoH Output Logic 1 Voltage 24 Vece volts
@ loyT = —220 LA

AC ELECTRICAL CHARACTERISTICS
(Vcc=5V+ 10%; 0°C < TA< +70T)P

PARAMETER MIN MAX UNITS NOTES
tace Address to output delay time 350 ns 4
tcs Chip select to output delay time 175 ns 4
tco Chip deselect to output delay 150 ns 4
time
CAPACITANCE
PARAMETER TYP MAX UNITS NOTES
CIN Input Capacitance 6 8 pF 5
CouTt Output Capacitance 10 15 pF 5
NOTES: 5.  Capacitance measured with Boonton Meter or effective capacitance
1. Allinputs 5.5V; Data Outputs open. calculated fro_m the equation :
2. V|N=0V 1055V (Ve = 5V) Cc-= I_At with current equal to a constant 20mA.
3. Device unselected; VouT = 0V to 5.5V. Av
4. Measured with 2 TTL loads and 100pF, transition times = 20ns 6. A minimum 100 ys time delay is required after the application of

Ve (+5) before proper device operation is achieved.




TIMING DIAGRAM

Vin
ADDRESS v VALID

IL

tacc
tes —q tep —m

PROGRAMMABLE Vi
CHIP SELECTS ViL VALID Q
D U VoH A
ATA OUTPUT VoL OPEN VALID >——OPEN—

* The chip select inputs can be user programmed so that either the input is enabled by a Logic 0 voltage (VjL),
a Logic 1 voltage (V|H), or the input is always enabled (regardiess of the state of the input). See chart below
for programming instructions.

FIRST CARD
COLS

1-30
31-50
60-72

SECOND CARD

1-30
31-50

THIRD CARD

1-5
33

35

37

FOURTH CARD
1-9
15-28

35-57

MOSTEK 34000 ROM PUNCHED CARD CODING FORMAT ()

DATA FORMAT
128 data cards (16 data words/card)
with the following format:

INFORMATION FIELD

Customer
Customer Part Number
MOSTEK Part Number (2)

Engineer at Customer Site
Direct Phone Number for
Engineer

MOSTEK Part Number (2)
Chip Select One

1" =CSqor 0" =CS
or 2" = Don’t Care

-Chip Select Two

1" =CS or 0" = CS2
or 2" = Don’t Care

Chip Select Three

“1" =CS3 or “0"" = C83
or 2" = Don‘t Care

Data Format (3)

Logic - (“Positive Logic”
or “’Negative Logic”)
Verification Code (4)

COLS INFORMATION FIELD
1-4 Four digit octal address of
first output word on card
5-7 Three digit octal output
word specified by address in
column 1-4
8-52 Next fifteen output words,
each word consists of three
octal digits.
NOTES:

1.

2.
3.

Positive or negative logic formats are accepted as noted in
the fourth card.

Assigned by MOSTEK ; may be left blank.

MOSTEK punched card coding format should be used.
Punch “MOSTEK"’ starting in column one.

Punches as: (a) VERIFICATION HOLD - i.e. customer
verification of the data as reproduced by MOSTEK is
required prior to production of the ROM. To accomplish
this MOSTEK supplies a copy of its Customer Verification
Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS - i.e. the customer will
receive a CVDS but production will begin prior to receipt
of customer verification; {c) VERIFICATION NOT
NEEDED - i.e. the customer will not receive a CVDS and
production will begin immediately.
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MOGSTEK.

64K-BIT READ-ONLY MEMORY

MK36000(P/N)-4/5

FEATURES

O MK36000 8K x 8 Organization—
"’Edge Activated’’ * operation (CE)

O Access Time/Cycle Time

P/N Access Cycle
MK36000-4 250ns 375ns
MK36000-5 300ns 450ns

O Single +5V = 10% Power Supply
O Standard 24 pin DIP (EPROM Pin Out Compatible)

DESCRIPTION

The MK36000 is a new generation N-channel silicon
gate MOS Read Only Memory, organized as 8192
words by 8 bits. As a state-of-the-art device, the MK
36000 incorporates advanced circuit techniques de-
signed to provide maximum circuit density and re-
liability with the highest possible performance, while
maintaining low power dissipation and wide operating
margins.

The MK36000 utilizes what is fast becoming an
industry standard method of device operation. Use
of a static storage cell with clocked control periphery
allows the circuit to be put into an automatic low
power standby mode. This is accomplished by main-
taining the chip enable (CE) inputat a TTL high level.
In this mode, power dissipation is reduced to typi-
cally 35mW, as compared to unclocked devices which

O Low Power Dissipation - 220mW Max Active

O Low Standby Power Dissipation—35mW Max.

O On chip latches for addresses

(CE High)

Inputs and three-state outputs-TTL compatible

O Outputs drive 2 TTL loads and 100 pF

draw full power continuously. In system operation,
a device is selected by the CE input, while all others
are in a low power mode, reducing the overall system
power. Lower power means reduced power supply
cost, less heat to dissipate and an increase in device
and system reliability.

The edge activated chip enable also means greater
system flexibility and an increase in system speed.
The MK36000 features onboard address latches
controlled by the CE input. Once the address hold
time specification has been met, new address data
can be applied in anticipation of the next cycle.
Outputs can be wire- ‘OR‘ed together, and a specific
device can be selected by utilizing the CE input with
no bus conflict on the outputs. The CE input allows
the fastest access times yet available in 5 volt only

FUNCTIONAL DIAGRAM (MK 36000)

01 02 03 94 95 Q6 97 08

OUTPUT BUFFERS
A —f

A —

A,
10— Y DECODER -~ Ve

1/32x8 - Vss

Ay —

Ag

65536 BIT
CELL MATRIX

X DECODER

>
@
ADDRESS INPUT BUFFERS AND LATCHES
1/256

T
CHIP  ENABLE
BUFFER 8 CLOCK

T

PIN CONNECTIONS

Aq I e 024 vee
Ae 2 023 Ag
As 3 0 22 Ag
Ag 4 [ 021 A12
As 5 [ 0 20 CE
A, 6 [ MK D9 Ap
Ay 7 ] 36000 ({18 A
Ao 8 [ D17 os
0 9 [ 16 07
02 loq 115 Og
03 ng D4 o0s
GND 12 0 N13 Og4

* Trademark of Mostek Corporation
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ABSOLUTE MAXIMUM RATINGS* *Stresses greater than those listed under

“Absolute Maximum Ratings”’ may cause

i i — permanent damage to the device. This is
Voltage on Any Terminal Relativeto VSS .......... O1.0V to + °7V tres r?:mg oy andhfunc"onal opehra_
H 1 tion of the device at these or any other
Operating Temperature TA (Ambient) .............. 0°Cto+70 oC Comdtions aboe those naices d:'m her
— i 1 — © operating sections of this specification
Storage Temperature Ceramlc (Am.blent) ........ 605 Cto + 150°C oot implied. | Exposure 1o absolute
Storage Temperature — Plastic (Ambient)......... —55°C to + 125°C  maximum rating conditions for extended
.. . periods may affect device reliability.

Power Dissipation . .. ... ..o 1 Watt

RECOMMENDED DC OPERATING CONDITIONS®
(0°C<TA< +70°C)

PARAMETER MIN TYP MAX UNITS NOTES
Vee Power Supply Voltage 4.5 5_.0 5.5 Volts 6
Vio Input Logic O Voltage -1.0 0.8 Volts
ViH Input Logic 1 Voltage 2.0 Vce Volts

D C ELECTRICAL CHARACTERISTICS
(Ve =5V + 10%) (0°C<TA< +70°C)®

PARAMETER MIN TYP MAX UNITS NOTES
Icc Vcc Power Supply Current (Active) 40 mA 1
Icc2 Ve Power Supply Current (Standby) 8 mA 7
Hi(L) Input Leakage Current —-10 10 uA 2
lo(L) Output Leakage Current —-10 10 uA 3
VoL Output Logic “0"" Voltage 0.4 volts

@ oyt =3.3mA
VOH Output Logic 1" Voltage 24 volts

@ loyT = —220 KA

A C ELECTRICAL CHARACTERISTICS
(Vee=5V + 10%) (0°C< TA< +70°C)®

4 5
PARAMETER UNITS| NOTES
MIN MAX| MIN MAX
tc Cycle Time 375 450 ns 4
tce | CE Pulse Width 250 300 4
tac | CE Access Time 250 300 ns 4
tOFF| Output Turn Off Delay 60 75 ns 4
tAH | Address Hold Time Referenced to CE 60 75 ns
taS | Address Setup Time Referenced to CE 0 0 ns
tp CE Precharge Time 125 150 ns
NOTES:
1. Current is proportional to cycle rate. Iccy is measured at the 6. A minimum 100 us time delay is required after the application of V¢ (+5)
specified minimum cycle time. before proper device operation is achieved. CE must be at VIH for this
2. VN =0V to 5.5V (V. = 5V) time period.
3. Device unselected; VoyT = OV to 5.5V 7. CE high.
4. Measured with 2 TTL loads and 100pF, transistion times = 20ns
5. Capacitance measured with Boonton Meter or effective capacitance

calculated from the equation:

¢ =29 ith AV = 3 volts
AV
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CAPACITANCE
(0°C< TA< 70°C)

PARAMETER TYP MAX UNITS NOTES
cl Input Capacitance 5 8 pF 5
CcO Output Capacitance 7 15 pF 5
TIMING DIAGRAM
CHIP ENABLE \\’/“"‘ f X
IL- K__
pe——— tCE <« tp —
tas e—tAH e tOF F
ADDRESS ViH-
\Y)
vl SR A
!— tAC
VOH-
DATA OUTPUT VoL = OPEN VALID >—OPEN———

MK36000 ROM PUNCHED CARD CODING FORMAT (1 & 6)

FIRST CARD
COoLS

INFORMATION FIELD

1-30
31-50
60-72

SECOND CARD
1-30
31-50
THIRD CARD
1-5
FOURTH CARD
1-9
15-28

35-57

DATA FORMAT

Customer
Customer Part Number
MOSTEK Part Number (2)

Engineer at Customer Site
Direct Rhone Number for
Engineer

MOSTEK Part Number (2)

Data Format (3)

Logic - (“Positive Logic’”
or ““Negative Logic”)
Verification Code (4)

512 data cards (16 data words/card) with the

following format:

COLS INFORMATION FIELD
1-4 Four digit octal address of
first output word on card
5-7 Three digit octal output
word specified by address in
column 1-4
8-52 Next fifteen output words,
each word consists of three
octal digits.
NOTES:

1.

2.

Positive or negative logic formats are accepted as noted in

the fourth card.

Assigned by MOSTEK ; may be left blank.

3. MOSTEK punched card coding format should be used.
Punch “MOSTEK" starting in column one.

Punches as: (a) VERIFICATION HOLD - i.e. customer
verification of the data as reproduced by MOSTEK is
required prior to production of the ROM. To accomplish
this MOSTEK supplies a copy of its Customer Verification

Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS - i.e. the customer will
receive a CV DS but production will begin prior to receipt
of customer verification; (c) VERIFICATION NOT
NEEDED - i.e. the customer will not receive a CVDS and

production will begin immediately.

. 512 cards for MK 36000

further details on other formats.

. Please consult MOSTEK ROM Programming Guide for
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DESCRIPTION (Continued)

ROM’s and imposes no loss in system operating
flexibility over an unclocked device.

Other system oriented features include fully TTL
compatible inputs and outputs. The three state
outputs, controlled by the CE input, will drive a
minimum of 2 standard TTL loads. The MK36000
operates from a single +5 volt power supply with a
wide + 10% tolerance, providing the widest operating
margins available. The MK36000 is packaged in the
industry standard 24 pin DIP.

Any application requiring a high performance, high
bit density ROM can be satisfied by the MK36000
ROM. This device is ideally suited for 8 bit micro-
processor systems such as those which utilize the

Z-80. It can offer significant cost advantages over
PROM.

OPERATION

The MK36000 is controlled by the chip enable (CE)
input. A negative going edge at the CE input will
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activate the device as well as strobe and latch the in-
puts into the onchip address registers. At access
time the outputs will become active and contain the
data read from the selected location. The outputs
will remain latched and active until CE is returned to
the inactive state.

Programming Data

MOSTEK is now able to utilize a wide spectrum of
data input formats and media. Those presently
available are listed in the following table:

Table 1
Acceptable Media Acceptable Format
CARDS MOSTEK
PAPER TAPE INTEL CARD
PROMS INTEL TAPE
DATA LINK EA
MOSTEK F-8
MOTOROLA 6800
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PRELIMINARY

MOSTEK

2048 x 8 BIT PROM

Electrically Programmable/Ultraviolet Erasable ROM

MK2716 (T)-6/7/8

FEATURES

O Replacement for popular 2048 x 8 bit 2716 type
EPROM

O Single +5 volt power supply during READ operation

0O Fast Access Time in READ mode

P/N Access Time
MK2716-6 350ns
MK2716-7 390ns
MK2716-8 450ns

0O Low Power Dissipation: 525 mW max active

DESCRIPTION

0O Power Down mode: 132 mW max standby

O Three State Output OR-tie capability

O Five modes of operation for greater system
flexibility (see Table)

O Single programming requirement: single
location programming with one 50 msec pulse

O Pin Compatible with MK34000 16K ROM

O TTL compatible in all operating modes

=
)
]
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©
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O Standard 24 pin DIP with transparent lid

MODE SELECTION

PIN (ﬁ{‘l;GM % vaP OUTPUTS
. . . MODE 1
The MK2716 is a 2048x8 bit electrically ° a8 (0] =1
programmable/ ultraviolet erasable Read Only Memory. READ viL VIL | +5 Valid Out
The circuit is fabricated with MOSTEK's advanced N- STANDBY in bontl 48 Open
channel silicon gate technology for the highest Care
performance and reliability. The MK2716 offers PROGRAM Pulsed T —
significant advances over hardwired logic in cost, VIL to VIH P
system flexibility, turnaround time and performance. -
PROGRAM VIL VIL +25 Valid Out
VERIFY
The MK2716 has many useful system oriented features
including a STANDBY mode of operation which lowers e ik VIH |25 Open
the device power from 525 mW maximum active power
to 132 mW maximum for an overall savings of 75%. VCC(24) = 5V all modes
BLOCK DIAGRAM 00 THRU 07 PIN OUT
{ ) ~«—V¢e
~«—GND
L . O B
Ag 2 [0 [1 23 Ag
— OUTPUT
OF —»| ENABLE QUU,JFPQJJS As 3 [ 22 Ag
_ POWER DOWN,
CE/PGM PRLOOGGFféM (INPUT IN PGM MODE) A4 4 [: D 21 VPP
A3 50 [1 20 OE
........ n2 60 10 A
(—] A CE
—»] Y DECODER Y SELECT 1 7 C j 18 CE
Ao 80 [ 17 07
........ 00 90 [ 16 0g
ADJ o1 1004 [] 15 Os
THRU : - 02 11 Qg 14 04
A . .
10 . X : 16,384 BIT GND 12 (J [J 13 03
EDECODER CELL MATRIX
— Ag-A10 ADDRESSES
CE/PGM CHIP ENABLE/PROGRAM
\__ OE OUTPUT ENABLE
NOTE: Pin 18 and 20 have been renamed for compatibility with pre- 0 - 07 OUTPUTS

sently available 16K, 32K and 64K ROMs and future generation 32K
and 64K EPROMs. All other specifications for this device remain unaf-
fected by this change.
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative toVSS...................... -0.3V to +6V
(Except VPP)
Voitage on VPP supply pin relative to VSS.............. -0.3V to +28V

................ 0°C < TA <70°C
-65°C < TA <+125°C
1 Watt

Operating Temperature TA (Ambient)
Storage Temperature (Ambient)
Power Dissipation
Short Circuit Qutput Current

READ OPERATION

*Stresses greater than those listed under
“Absolute Maximum Ratings” may cause
permanent damage to the device. This is a
stress rating only and functional operation of
the device at these or any other conditions
above those indicated in the operating sections
of this specification is not implied. Exposure to
absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED D.C. OPERATING CONDITIONS AND CHARACTERISTICS'.2.4.8

(0°C =TA = 70°C) (VCC = +5V £5%, VPP = VCC * 0.6V)*

SYMBOL PARAMETER MIN TYP MAX UNITS NOTES
VIH Input High Voltage 2.0 Vce+1 Volts
VIL Input Low Voltage -0.1 0.8 Volts
ICC1 VCC Standby Power Supply Current 10 25 mA 2
(OE = VIL; CE = VIH)
ICC2 VCC Active Power Supply Current 57 100 mA 2
(OE = CE = VIL)
IPP1 VPP Current (VPP = 5.85V) 5 mA 2,3
"VOH Output High Voltage 24 Volts
(IOH = -100 pA)
VOL Output Low Voltage 45 Volts
(IOL = 2.1mA)
He Input Leakage Current 10 MA
(VIN = 5.25V)
oL Output Leakage Current 10 HA
(VOUT = 5.25V)
A.C. CHARACTERISTICS".2.5
(0°C < TA < 70°C) (VCC = +5V + 5%, VPP = 5V + 0.6V)3
-6 -7 -8
SYMBOL | PARAMETER MIN | MAX [ MIN | MAX [ MIN | MAX | UNITS | NOTES
tACC Address to Output Delay 350 390 450 ns
(CE = OE = VIL)
tCE CE to Output Delay 350 390 450 ns 6
(OE = VIL)
tOE Qutput Enable to Output Delay 120 120 120 ns 10
(CE = VIL
IDF Chip Deselect to Output Float 0 100 0 100 0 100 ns 9
(CE = VIL)
toH Address to Output Hold 0 0 0 ns
(CE = OE = VIL)
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CAPACITANCE

(TA = 25°C)?
SYMBOL PARAMETER TYP MAX UNITS NOTES
.CIN Input Capacitance 4 6 pF 7
Court Output Capacitance 8 12 pF 7
NOTES:

1. VCC must be applied on or before VPP and removed after or at the same time as VPP.
VPP and VCC may be connected together except during programming, in which case the supply current is the sum of Icc and Ipp1.
The tolerance on VPP is to allow use of a driver circuit to switch VPP from VCC to +25V in the READ and PROGRAM mode respectively.
. All voltages with respect to VSS.
Load conditions = ITTL load and 100pF., tr = tf = 20ns, reference levels are 1V or 2V for inputs and .8V and 2V for outputs.
tOE is referenced to CE or the addresses, whichever occurs last.
. Effective Capacitance calculated from the equation C = AQ where AV = 3V
Typical numbers are for TA = 25°C and VCC = 5.0V AV
. tDF is applicable to both CE and OE, whichever occurs first.
. OE may follow up to tACC - tOE after the falling edge of CE without effecting tACC

SopNomrLN
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TIMING DIAGRAMS
READ CYCLE (CE = V})

Vin ~/ Y
ADDRESSES
Vi~

=
o
®

s
©
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©
Y

| 1y ———]
Vb -
OE
Vie —
L—‘os — oF l——
<—'Acc—>J
p
v
OH- OPEN /f
ouTPUT \ VALID
VoL— 7
STANDBY POWER
DOWN MODE
(OE=VL)
Vig —
ADDRESS VALID VALID
Vi —
Vg —
& STANDBY ACTIVE STANDBY
Vi —
|«—— 'DF tog—>
Vor — VALID ‘& OPEN / VALID
B ~ Ragae
VoL, A K




PROGRAM OPERATION®
D.C. ELECTRICAL CHARACTERISTICS AND OPERATING CONDITIONS'"2

(TA = 25°C £ 5°C) (VCC = 5V 5%, VPP = 25V £1V)

SYMBOL PARAMETER MIN MAX UNITS NOTES
L Input Leakage Current 10 pA 3
VIL Input Low Level -0.1 0.8 Volts
VIH Input High Level 20 VCC +1 Volts
ICC VCC Power Supply Current 100 mA
IPP1 VPP Supply Current 5 mA 4
IPP2 VPP Supply Current during
Programming Pulse 30 mA 5
A.C. CHARACTERISTICS AND OPERATING CONDITIONS",2,5,7
(TA = 25°C £ 5°C) (VCC = 5V £ 5%, VPP = 25V + 1V)
SYMBOL| PARAMETER MIN TYP MAX UNITS NOTES
tAS Address Setup Time 2 us
toES OE Setup Time 2 us
tps Data Setup Time 2 us
tAH Address Hold Time 2 us
tOEH OE Hold Time 2 us
tDH Data Hold Time 2 us
IDF Output Enable to Output Float 0 120 ns 4
tOE Output Enable to Output Delay 120 ns 4
tpw Program Pulse Width 45 50 55 ms
tPRT Program Pulse Rise Time 5 ns
tPFT Program Pulse Fall Time 5 ns
NOTES:

1. VCC must be applied at the same time or before VPP and removed after or at the same time as VPP. To prevent damage to the device it must not be inserted into a boarc
with VPP at 25V.

tT = 20nsec

PNOOPWN
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1V or 2V for inputs and.8V or 2V for outputs are used as timing reference levels.
. Although speed selections are made for READ operation all programming specifications are the same for all dash numbers.

Care must be taken to prevent overshoot of the VPP supply when switching to +25V.
0.45V < VIN < 5.25V
CE/PGM = VIL
CE/PGM = VIH



TIMING DIAGRAM
(Program Mode)

PROGRAM
l&——— PROGRAM ———p I
VERIFY

Vi — ¢
ADDRESSES ADDRESS N ADDRESS N +m

Vi — /X .

DATA OUT
u—‘As——J - A ———— VALID
ADD X +n

Vig— - DATA IN X LiGH 2 /1 DATA IN
DATA STABLE STABLE

VL — ADD X - y ADD X + m

‘DF ‘OE—'J — [e— tpF

— ViH—
OE

Vv -

it tps tew tDH
e | Pttt -
t, t
OES— P——- OEH—>]

Viy— /{_'3 f
CE/PGM \

Vi - _7 N

PRT—— |€&— —» ——1tppy

Programming can be done with a single TTL level pulse.

and may be done on any individual location either
sequencially or at random. The three-state output
controlled by the OE input allows OR-tie capability for
construction of large arrays. A single power supply
requirement of +5 volts makes the MK2716 ideally
suited for use with MOSTEK's new 5 volt only
microprocessors such as the MK3880 (Z-80). The
MK2716 is packaged in the industry standard 24 pin
dual-in line package with a transparent hermetically
sealed lid. This allows the user to expose the chip to
ultraviolet light to erase the data pattern. A new pattern
may then be written into the device by following the
program procedures outlined in this data sheet.

The MK2716 is specifically designed to fit those
applications where fast turnaround time and pattern
experimentation are required. Since data may be
altered in the device (erase and reprogram) it allows for
early debugging of the system program. Since single
location programming is available, the MK2716 can
have its data content increased (assuming all 2048
bytes were not programmed) at any time for easy
updating of system capabilities in the field. Once the
data/program is fixed and the intention is to produce
large numbers of systems, MOSTEK also supplies a pin
compatible mask programmable ROM, the MK34000.
To transfer the program data to ROM, the user need only
send the PROM along with device information to
MOSTEK, from which the ROM with the desired pattern
can be generated. This means a reduction in the
possibility of error when converting data to other forms
(cards, tape, etc.) for this purpose. However, data may
still be input by any of these traditional means such as
paper tape, card deck, etc.

READ OPERATION

The MK2716 has five basic modes of operation. Under
normal operating conditions (non-programming) there

. are two modes including READ and STANDBY. A READ

operation is accomplished by maintaining pin 18 (CE) at
VIL and pin 21 (VPP) at +5 volts. If OE (pin 20) is held
active low after addresses (AO - A10) have stabilized
then valid output data will appear on the output pins at
access time tACC (address access). In this mode, access
time my be referenced to OE (tOE) depending on when
OE occurs (see timing diagrams).

POWER DOWN operation is accomplished by taking pin
18 (CE) to a TTL high level (VIH). The power is reduced by
75% from 525mW maximum to 132mW. In power down
VPP must be at +5 volts and the outputs will be open-
circuit regardless of the condition of OE. Access time
from a high to low transition of CE (tCE) is the same as
from addresses (tACC). (See STANDBY Timing
Diagram).

PROGRAMMING INSTRUCTIONS

The MK2716 as shipped from MOSTEK will be -

completely erased. In this initial state and after any
subsequent erasure, all bits will be at a ‘1’ level (output
high). Information is introduced by selectively
programming ‘O’s into the proper bit locations. Once a
‘O’ has been programmed into the chip it may be
changed only by erasing the entire chip with UV light.

Word address selection is done by the same decode
circuitry used in the READ mode. The MK2716 is put
into the PROGRAM mode by maintaining VPP at +25V,
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and OE at VIH. In this mode the output pins serve as
inputs (8 bits in parallel) for the required program data.
Logic levels for other inputs and the VCC supply voltage
are the same as in the READ mode.

The program a “byte” (8 bits) of data, a TTL active high
level pulse is applied to the CE/PGM pin once addresses
and data are stabilized on the inputs. Each location must
have a pulse applied with only one pulse per location
required. Any individual location, a sequence of
locations or locations at random may be programmed in
this manor. The program pulse has a minimum width of
45msec and a maximum of 55msec, and must not be
programmed with a high level D.C. signal applied to the
CE/PGM pin.

PROGRAM INHIBIT is another useful mode of operation
when programming multiple parallel addressed
MK2716’s with different data. It is necessary only to
maintain OE at VIH, VPP at +25, allow addresses and
data to stabilize and pulse the CE/PGM pin of the device
to be programmed. Data may then be changed and the
next device pulsed. The devices with CE/PGM at VIL
will not be programmed.

PROGRAM VERIFY allows the MK2716 program data to
be verified without having to reduce VPP from +25V to
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+5V. VPP should only be used in the
PROGRAM/PROGRAM INHIBIT and PROGRAM
VERIFY modes and must be at +5V in all other modes.

MK2716 ERASING PROCEDURE

The MK2716 may be erased by exposure to high
intensity ultraviolet light, illuminating the chip thru the
transparent window. This exposure to ultraviolet light
induces the flow of a photo current from the floating
gate thereby discharging the gate to its initial state. An
ultraviolet source of 25637A vyielding a total integrated
dosage of 15 Watt-seconds/cm? is required. Note that
all bits of the MK2716 will be erased. The erasure time
is approximately 15 to 20 minutes utilizing a ultra-violet
lamp with a 12000uW/cm? power rating. The lamp
should be used without short wave filters, and the
MK2716 to be erased should be placed about one inch
away from the lamp tubes. It should be noted thatas the
distance between the lamp and the chip is doubled, the
exposure time required goes up by a factor of 4. The UV
content of sunlight is insufficient to provide a practical
means of erasing the MK2716. However, it is not
recommended thatthe MK2716 be operated or stored in
direct sunlight, as the UV content of sunlight may cause
erasure of some bits in a short period of time.
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MOSTEK

1024x1-BIT DYNAMIC RAM

MK4006(P)-6/MK4008(P)-6

FEATURES
0O TTL/DTL Compatible inputs
O No Clocks Required

O Access time:
MK 4006 P-6 under 400 ns
MK 4008 P-6 under 500 ns

DESCRIPTION

This is a family of MOS dynamic 1024x1 random-
access memories having identical functional charac-
teristics, differing only in speed. Access time in the
MK 4006 P-6 is less than 400 ns; in the MK 4008 P-6
less than 500.

Full address decoding is provided internally. Informa-
tion is read out non-destructively (NDRO) and has
the same polarity as the input data.

TTL/DTL compatibility at all inputs allows econom-
ical use in small systems by eliminating the need for
special interface circuitry. Large main-memory
applications also benefit from the low drive-voltage
swings as well as the packing density afforded by the
standard 16-pin dual-in-line packaging and low
standby power.

The internal memory element of this RAM is a
capacitance, and refreshing must be periodically
initiated (see TIMING). However, all internal de-
coding and sensing is static, so that precharging or
clocking normally associated with dynamic memories
is not required. From the user’s viewpoint, memory
control and addressing are essentially those of a
static device.

O Standby Power: under 50 mW
O 16-Pin Standard CDIP
O Supply Voltage: +5V and —12V

Noise suppression measures normally employed in
DTL or TTL systems are sufficient. High voltage
input swings and high peak-current line drivers
are unnecessary for driving memory inputs and the
memory itself does not exhibit large supply current
transients.

Data output is single-ended to minimize propagation
delay. Output current is sourced from Vgsg (+5V),
and easily sensed using readily available components.
A logic 1 at the -output terminal appears as a 5,000
Ohm  resistor (MK 4006) to +5V; a logic 0 as an
open circuit.

The performance of this RAM is made possible by
Mostek's ion-implantation process. In