
MOS Read-Only Memory 
Character Generators

MK 2000 P
S E R IE S

MK 2002 P

mOSTEK

FEATURES:
□ 64 dot-matrix (5X7) characters with column-by-column 

output
□ High speed character access time and column select 

access time
□ Completely static operation—no clocks required
□ MK 2002 P is pre-programmed with ASCII encoding
□ Easy interfacing to TTL/DTL
□ Single mask custom programming

APPLICATIONS
□ CRT alphanumeric displays
□ Light-Emitting Diode (LED) array driver
□ Billboard and stock market displays

DESCRIPTION
This MK 2000 P Series MOS 
Read-Only Memories (ROMs) 
is designed specifically fo r dot­
matrix character generation 
where column-by-column data 
output is desired. Each ROM 
contains 2240 bits of program­
mable storage, organized as 64 
characters, each having 5 col­
umns of 7 bits. P-channel, en­
hancement-mode, MOS tech­
no logy is em ployed in th is  
series. All inputs are protected 
to prevent damage due to stat­
ic charge accumulation. 
Programming is accomplished 
during the manufacturing proc­
ess by modification of a single 
mask in accordance with cus­
tomer specifications. The MK 
2002 P is pre-programmed with 
ASCII-encoded characters with 
the font shown on the back 
page.

Memory operation is static and 
no refresh clocks are required 
to maintain output information. 
Character selection is achieved 
by presenting a seven-bit bi­
nary word at the address in­
puts. The most significant bit 
(A7) is generally used as a Chip 
Enable. (See Operating Notes.) 
Column select lines, C, through 
C5, select the column informa­
tion that appears at the seven 
data outputs, (See Operating 
Notes.) By sequentially strob­
ing C, through C5, the font for 
the addressed character would 
be displayed. The output buf­
fers are open-ended current 
sources, sourcing current from 
the Vss supply only in the “ dot- 
on”  condition.

FUNCTIONAL DIAGRAM

OPERATING NOTES

“ 1 ”  =  V dd “ 0 ”  =  V ss

A 7 c, C 2 C 3 C 4 C s
C o l u m n

S e l e c t e d

0 X X X X X N o n e *

1 0 0 0 0 0 N o n e *

1 1 0 0 0 0 1 ( l e f t )

1 0 1 0 0 0 2

1 0 0 1 0 0 3

1 , 0 0 0 1 0 4

1 0 0 0 0 1 5  ( r i g h t )

X — No effect on columns 
* Outputs open-circuited



M O S  2240-Bit C haracter G ene rators
M K  2000 P S e rie s  

M K  2002 P
ABSOLUTE MAXIMUM RATINGS

Voltage on any terminal relative to V Ss ................................................................. +0.3V to —30V
Operating temperature range ...........................................................................— 25°C to +85°C
Storage temperature range .............................................................................— 55°C to +150°C

RECOMMENDED OPERATING CONDITIONS (—0 °C < T A< 7 0 °C )

R ead O n ly  
M e m o rie s

PARAMETER MIN TYP MAX UNITS COMMENTS

[X Vss S upp ly  vo ltage 0.0 V

V dd S upp ly  vo ltage -1 2 .0 -1 4 .0 -1 6 .0 V See note 1
oOQ- V gg S upp ly  vo ltage - 2 4 .0 -2 8 .0 -2 9 .0 V
(O1-D V in {0 ) Input vo ltage, log ic  “ 0 ” Vss —3 Vss V
Q.
Z V in ( l) Input vo ltage, log ic  “ 1” V dd V s s - 11 V

(Vss=0.0V; V dd = -1 4 .0 V ; V s s = - -28 .0V , T a  =  25°C
ELECTRICAL CHARACTERISTICS unless noted o therw ise )

PARAMETER MIN TYP MAX UNITS CONDITIONS
AC
UJ Idd S upp ly  cu rren t (V dd) 13 25 m A O utputs  unconnected

2 Igg S upp ly  cu rren t (Vss) 1.5 3.0 m A See note 2

COHD O in Input capacitance 10 pF V in  — V SS, fmeas =  1 M Hz
Q.Z lin Input leakage cu rren t 10 juA V „  =  Vss — 14V

</)H V o u t O utpu t vo ltage Vss- 2 V lout =  2.0 m A See
DQ. Vss- 5 V lout =  4.0 mA Figure
H

1 out(on) O utpu t curren t, “ d o t-on " 6 12 mA # 3
m J
c Vout=Vss— 14V

1 out(off) O utpu t current, “ d o t-o ff" +  10 ju.A

tA(on) C harac te r access tim e, l0ff to  U 320 700 ns V dd=  —  14V, V ss  = -  28V See
380 700 ns V dd=  — 12, V gg =  —  24V Figures

# 1 ,  # 2
(0
o tA (o ff) C harac te r access tim e, L  to  U f 190 700 ns V dd =  - 1 4 V ,  V ss  = - 2 8 V and

Tim ingh
(0
E 220 700 ns V dd=  —  12V, V ss  = - 2 4 V
in
h

C olum n se lect de lay tim e, l0ff to  L V dd=  —  14V, V ss  =  —  28V
See

O
< tc (on) 90 250 ns Figure 

# 1  and
DC
< 95 300 ns V dd= - 1 2 V ,  V gg = - 24V
Z Tim ingo
o tc (o f f) C olum n se lec t de lay tim e, L  to  l0ff 180 250 ns V dd = - 1 4 V ,  V ss  = - 2 8 V
2
<z

205 300 ns V dd = - 12V, V ss  = - 2 4 V
>■
o LUo*-> O utpu t enab le /d isab le  de lay tim e 320 700 ns V dd=  —  14V, V ss  = - 2 8 V

C harac te r access tim e (Vou+) 500
Vss — +  14V, V dd =  0V, V gg == — 14V

tA V ns See F igure # 4  and T im ing

NOTES: 1. Other supply voltages may be used if V dd and V gg maintain the same relationship to Vss, 
e.g., Vss =  +  14.0V, V dd = 0.0V, V gg = -14.0V.

2. Iss =  Idd+ I gg
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Read O n ly

Memories

TIMING
The A7 input on The MK 2000 P Series may be programmed 
as a seventh address bit or as a chip enable, in which case 
either logic level may be chosen to enable the circuit.
When the A7 input on The MK 2002 P is at a logical “ O” (Vss), 
the output buffers are turned off (l0ff). When re-enabled, the 
chip will respond to the address and column selected at 
that time.
Columns are selected by applying a logical “ 1” (V dd) to the 
appropriate select line while the other four select lines are 
at “ 0” . Column selection may change while the address is 
held constant or addresses may be changed while any column 
is selected, or both may be changed simultaneously.
The MK 2000 P Series output buffers source current from the 
Vss supply as indicated in Figure 3. Figure 4 is a suggested 
TTL/DTL interface. Delay time, tAv, is measured to the output 
of the TTL shown in Figure 4.

C olumn 0 
change

OUTPUT
CURRENT

(w aveform s not to scale)

tc(on) r ~ tctoff) K

- 200y A
20*iA — J

TEST CIRCUIT
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FIGURE #1
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(see Figure * 4 )

TYPICAL PERFORMANCE
FIGURE # 3

- 2  - 4  - 6  - 8  -1 0  -12 -14
voltage across output (V o u t)

PIN CONNECTIONS
Top View, 28 Pin CDIP

____ ____  'A7)
o, i C □  28 CHIP ENABLE
NC 2 C □  27 A;
0? 3 C □ 26 A2

NC 4 C. □  25 *3
03 3 C □  24 A«
KC 6 [ □  23 A5
04 7 C □  22 C5
NC 8 [ □  21 C4
05 9 C J□  20 C5
NC 10 C □ 19 C?
06 II c □  .8 C,
NC 12 C □  17 VSS
0 r .3 C □  16 A6

V00 C

= NO CONNECTS

□  15 VGC 

DN

INTERFACE DIAGRAM/TEST CIRCUIT

r  14V GRD -I4V
? r ?

820^

7=0
Rfol = 5 %

T T L  tpd = K)ns 

Input rise = 20ns 

Input fall = 20ns

Vss Vdd Vgg 

A n OUT,

FIGURE #4

US 7400/EQUlv

4 .7 K -

" n n n o - r
imnt *> IlOOpf 
7.5 k^ :

character
generator

Vgg

delay measurements —-

PHYSICAL DESCRIPTION
(28 lead ceramic dual-in-line hermetic package)

04ô Ur=-
I I I

SYMBOLIZATION AREA 
FOR IDENTIFICATION 
GROUND LEAD

— I3EO SPC.S 100=1300 —

,pi h 1-4 . 1-,
080 r ^ 3  T I 10081
t 0 5 l -----10061

~ ~ fT  I
1 [oii*oc
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Memories
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Read O nly

Memories

MOSTEK ROM PUNCHED-CARD CODING FORMAT1 

MK 2000 P
Cols. Information Field 
First Card
1-30 Customer
31-50 Customer Part Number
60-72 Mostek Part Number1

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

Third Card
1-5 Mostek Part Number1
10-15 Organization2

Fourth Card
0- 6 Data Format3-  “ MOSTEK”
15-28 Log ic—“ Negative Logic” only 
35-57 Verification Code4

Data Cards
1- 6 Binary Address
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
38-42 Sixth row of character
44-48 Seventh row of character

Notes: 1. Assigned by Mostek Marketing Department; may be left blank.
2. Punched as 64x5x07 or 32x5x14.
3. “ MOSTEK” format only is accepted on this part.
4. 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 (OVDS) 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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