














































































































































































































































































































































































































































































































































































































































































































































































































































































































































256K (32K X 8) ROM 23256/57 

• 23256/57 .................... Non-Power Down • Pin compatible with 27256 EPROMS 

• 23256S/57S ............ Automatic Power Down • Fully TTL Compatible 

• Fully Static Operation • 5 Volt Only Operation 

• Silicon Gate NMOS Technology 

• Maximum Access Time 

• Byte-Wide Industry Standard JEDEC Pin-Out. 
• Available in three temperature ranges '· 

23256/57-15 ............................ 150ns 23256/57 (Commercial) ............ 0°C to 70°C 

23256/57-20 .•.......................... 200ns 2325611571 (Industrial) ...•...... -40°C to 85°C 

23256/57-25 ............................ 250ns 23256HR/57HR (Military) ...... -55°C to 125°C 

The NCR 23256 and 23257 are mask programmable read-only-memories with 32K word by 8 bit organizations. De
signed for ease of use, tbese devices require only a 5 volt supply, are TTL compatible, and because of their totally static 
(asynchronous) operation, require no clock. These memory devices are available in two versions. The NCR 23256 and 
23257 are non-power down versions where the active level of chip select CS2 is programmable and is defined by the user 
to facilitate system memory expansion. The NCR 232565 and 232575 are standby versions offering an automatic power 
down feature controlled by the chip enable CE input. When CE goes high, the device automatically powers down and 
remains in a low power standby mode as long as CE remains high. Also, on the 232565 and 232575, the active level of 
output enable OE is programmable, thereby providing easier system implementation. The NCR 23256 is packaged in a 
28 pin DIP with an industry standard byte-wide JEDEC pin-out. The 23257 is packaged in a 28 pin DIP witb an alternate 
pin-out where pin 1 = Al4 and pin 27 = NC. Optionally these devices are available in a space saving 28 pin surface 
mounted plastic leaded chip carrier. 

PIN 
CONFIGURATION 

NCR23256/S NCR 23257/S 

NC Vee 
0 0 r- (\J (Y) "<t l{) 
0 <l: <::{ <( <( <( <{ A14 Vee 

0 0 ('\I(") U) 

0 <I.:<(<(<{ <t: <( 

A12 A14 A12 NC 
01 A6 01 A6 

A7 A13 A7 A13 
02 02 A7 

A6 AB Vss A6 AB 

AS A9 03 AS A9 A14 

A4 A11 04 vcc A4 
04 vcc 

A11 
OS A14 OS NC 

A3 cs2*10E"' 
06 A13 A3 cs2•1oe• 06 AJ3 

A2 A10 A2 A10 

A1 WICE A1 CS11CT 

AO 07 I"' • AO 07 .,,Q <( 

OD 06 
u &i 

00 06 
u '1 

u u 

01 OS 01 OS 

02 04 02 04 

Vss 03 Vss 03 

•programmable Active High, Low or Don't Care •programmable Active High, Low or Don't Care 

NOTE: PIN NAMES 
23256/57 Only. Chip Selects CS1 
and CS2 are normally AND'd, but 
may be internally OR'd at the op

Ao-A14 Address Inputs 

tion of the user. Oo· 07 Data Outputs 

CS1, CS2 Chip Selects 

NC No Connection 

NCR Memory Products 04/88 

OE Output Enable 

CE Chip Enable 

Vee 5 Volt± 10% 
Power Supply 
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23256/57 

ABSOLUTE MAXIMUM RATINGS FUNCTIONAL BLOCK DIAGRAM 

Voltage on any pin with respect to 
ground ............................ -0.5 to +7V 

Storage temperature . . . . . . . . . . . . . . -65 °C to 150 °C 

Stresses above "absolute maximum ratings" may result 
in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recom
mended operating conditions stipulated elsewhere in this 
specification is not implied. 

RECOMMENDED 
OPERATING CONDITIONS 

Vcc--+
GNo---.. 

cs2*10E *-----1 

ESitCE ----..-1 

> 
0 
0 
ll 
m 
gi 

"' AO·A14 c 
::: 

15 m 
ll 
en 

23256/57 232561/571 

Symbol Parameter Min. Typ. Max. Min. Typ. 

Vee Supply voltage• 4.5 5.0 5.5 4.5 5.0 

V1H Input high level voltage 2.0 vcc 2.0 

V1L Input low level voltage -0.5 0.8 -0.5 

TA Operating ambient temperature 0 70 -40 

•vcc must be applied at least 100 µ,s before proper device operation is achieved. 

00-07 

OUTPUT BUFFERS 

COLUMN DECODE 

ll 

~ MEMORY 

~ ARRAY 
0 
0 

32K X8 

0 
m 

23256HR/57HR 

Max Min. Typ. Max Units 

5.5 4.5 5.0 5.5 Volts 

Vee 2.2 Vee Volts 

0.8 -0.5 0.8 Volts 

85 -55 125 oc 

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1 (UNLESS OTHERWISE NOTED) 

Symbol Parameter Condition Min Typ Max Units 

l1N Input leakage current V1N = av to Vee max, 10 µ.A 

io Output leakage current Vo = 0.2 to Vee max, ±10 µ.A 
Chip Deselected 

VoH Output high voltage IOH = -200µ.A 2.4 Volts 

VoL Output low voltage loL = 3.2mA 0.4 Volts 

ice Supply current - Active Outputs Open 75 mA 

lss• Supply current - Standby Chip Deselected 10 mA 

•Applies to 23256S/57S Power Down Versions Only 

CAPACITANCE1, TA= 25°C, f = 1 MHZ 

Symbol Parameter Condition Min Typ Max Units 

C1N Input capacitance All pins except pin under test 7.0 pF 

Co Output capacitance are tied to ground 12.5 pF 

Note: 1. Characteristics are the same for all Operating Temperature Ranges. 
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23256/57 

AC CHARACTERISTICS OVER RECOMMENDED OPERATING CONDITIONS 
23256/57-15 

2325611571-15 

Symbol Parameter Min. Max. 

IA Address access time 150 

ICE Chip enable access time 150 

tcs Chip select access time 80 

toE Output enable access time 80 

IDH Data hold time 0 

to FF CS active to data high 80 

Impedance 

AC WAVEFORMS 

AOOR'5S ™1 .. •o---- IA VALID 

CS1/CE 
CS2*/0E' 

DATA 
Hi-Z 

23256/57-20 23256/57-25 23256HR-27 

2325611571-20 2325611571-25 23257HR-27 

Min. Max. Min. Max. Min. Max. 

200 250 275 

200 250 275 

100 120 135 

100 120 135 

0 0 0 

100 120 135 

VALID 

to FF 

•Programmable Chip Select CS2 and Output Enable OE are assumed to be active low for this example. 

AC CONDITIONS OF TEST 

Input Pulse l,evels ............ 0.8 Volts to 2.0 Volts 
Inputs Rise and Fall Times ................... 10 ns 
Output Timing Levels .......... 0.8 Volts to 2.0 Volts 

NCR Memory Products 04/88 

AC TEST LOAD CIRCUIT 

OUTPUT 
UNDER 
TEST 

• Includes jig capacitance. 

11.7k n 

All diodes 1 N3064 or equivalent. 

+5V 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

1.2k n 
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MECHANICAL DATA 28PIN 

PLASTIC DUAL IN LINE (DIP) 

.008·.015-A 
Lead 

'""'M" I. "" .I 
lsp1ayl 

.580· .695 

CERAMIC DUAL IN LINE (DIP) 

.008-.015--A 

"'" Th"'""" I ,.,, .I 
lsp1ay) 

.580· .695 

Lengtho!Package---1 C 1.430·1.480 

In ~Pio1 

·T 
( ~.~~-oi5P~kage 

uUUU uuuu _J_ 

150-.250 
.015-.075 Top~~~:~~~ 120-.160 
Bottom o! Package _l_ Length of Lead 

IWvf==ww=;__I'""'°" 
, • ., 0.T. I ~ L. II ~ .090-.110 --j r- 030·.070 ---ii- Width 

Lead Shoulder .012-.025 
Width 

All dtmens1ons are inches 

I- 1.370-1.430 

lnnri.:0'• 01""~ Pio1 

uuuu 

tl .550-.620 
'I W1dtho!Package 

uuuu·_J_ 

.075-.175 
Topel Package 

.015-.075 toSlandol! .120·.160 
Bottom of Package J_ Length of Lead 

IWvf==ww=;__I'""''" 
"""'T.1 ~L II~ .090-.110 -J I- .030-.070 ---Jt-wJCtth 

Lead Shoulder .012-.025 
Width 

All d1mens1ons are inches. 

PLASTIC LEADED CHIP CARRIER 
(PLCC) 

-,- .042-.056-IJ=i. 

.~~' ~.042·.056 

.020 ~.410-.430--1 
All dimensions are inches 

23256/57 
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CMOS ROMS 

Introduction 

NCR offers CMOS ROMs ranging in sizes 
from 64K to 512K fabricated in a 2.75u technology. 
ROM patterns are accepted in EPROM. If additional in
formation is needed contact: NCR- Fort Collins, C.O.T. 
Department. 
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64K (BK X 8) CMOS ROM 

• Fully Static Operation 
• Silicon Gate CMOS Technology 
• Maximum Access Time 

23C64/65-15 .....••...••.•............. lSOns 
23C64/65-20 .........•....•.......•.... 200ns 
23C64/65-25 .............•.....•...•.•. 250ns 

• S Volt Only Operation 
• Byte-Wide Industry Standard 

JEDEC Pin-Out 

I 
23C64/65 

• Available in Two Tumperature Ranges 
23C64/65 (Commercial) •....•.•..• 0°C to 70°C 
23C64/6SI (Industrial) ....••.... -40°C to 8S°C 

The NCR 23C64 and 23C65 are mask programmable read-only memories with SK word by 8 bit organizations. Designed 
for ease of use, these devices require only a 5-volt supply, are TTL compatible, and because of their totally static (asy
nchronous) operation, require no clock. These CMOS ROMS offer very low power dissipation in the operational mode 
and have an automatic power down feature that significantly reduces power consumption in the standby mode. The NCR 
23C64 is packaged in a 24-pin DIP and the 23C65 is packaged in a 28-pin DIP, both with industry standard byte-wide 
JEDEC pin-outs. Optionally, the 23C65 is available in a space saving 28-pin surface mounted plastic leaded chip carrier. 

PIN 
CONFIGURATION 

23C64 

A7 Vee 
A6 AB 

A5 A9 

A4 A12 

A3 CE* 

A2 AlO 

Al All 

AO 07 

00 Q6 

01 05 

02 Q4 

03 

NC 
A12 

A7 

A6 

AS 

A4 

A3 

Ai 
A1 

AO 

00 

01 

02 

V55 

01 
02 

*Programmable High, Low or Don't Care 

23C65 

Vee 

es2* 

eS3* 

"8 

A9 

A11 

5E 
A10 

EE 
07 

06 

05 

04 

03 

A6 

A7 

Vee 
CS2* 
CS3* 

Copyright© 1984 and 1986 by NCR Corporation, Dayton, Ohio, U.S.A. 
All Rights Reserved. Printed in U.S.A. 
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FUNCTIONAL 
BLOCK DIAGRAM 

00-07 

Vee_... 
GND----+ 

OE, CS2,CS3 
OUTPUT BUFFERS 

COLUMN DECODE 

~ 
0 
~ 
"' "' " AO-A12 
.. ~ c MEMORY 

13 ~ ~ 
ARRAY 

" SK XS 

"' 0 
~ 

PIN NAMES 
AO-A12 Address Inputs 

Q0-07 Data Outputs 

CE Chip Enable 

Vee 5V @ 10% Supply Voltage 

Vss Ground 

CS2, CS3 Chip Selects 

OE Output Enable 
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23C64/65 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin with respect 
to ground ......................... -0.5 to +7V 

Storage temperature ....... ; . . . . . . -65 °C to 150 °C 

Stresses above "absolute maximum ratings" may result 
in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recom
mended operating conditions stipulated elsewhere in this 
specification is not implied. 

RECOMMENDED OPERATING CONDITIONS 

23C64/65 23C641/651 

Symbol Parameter Min Typ Max Min Typ Max 

Vee Supply voltage* 4.5 5.0 5.5 4.5 5.0 5.5 

V1H Input high level voltage 2.0 Vee 2.0 Vee 

VIL Input low level voltage -0.3 0.8 -0.3 0.8 

TA Operating ambient temperature 0 70 -40 85 

•vcc must be applied at least 100 p.S before proper device operation is achieved. 

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1(UNLESS OTHERWISE NOTED) 

Symbol Parameter Condition Min Typ Max 

IN Input leakage current V1N = ov to Vee max 10 

io Output leakage current Vo - 0.2 to Vee max ±10 
Chip Deselected 

VoH Output high voltage IOH = -200,..A 2.4 

VOL Output low voltage loL = 3.2mA 0.4 

1cc• Supply current-active Outputs Open 25 

lse• Supply current-standby Chip Deselected 10 

CAPACITANCE~ TA = 25 °C, f = 1 MHZ 

Symbol Parameter Condition Min Typ Max 

C1N Input capacitance All pins except pin under test 10.0 

Co Output capacitance are tied to ground 12.5 

NOTES: 1. Characteristics are the same for both Commercial and Industrial Operating Temperature Ranges. 

2. Current is proportional to cycle rate. Ice is measured at the specified minimum cycle time. Data outputs open. 

VIL= Vss· V1H = Vee 

3. CE;;,: Vcc-0.3VorCE s Vss + 0.3V 
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Units 

Volts 

Volts 

Volts 
oc 

Units 

µA 

µA 

Volts 

Volts 

mA 

µA 

Units 

pF 

pF 
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23C64/65 

AC CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1 

23C64/65· 15 23C64/65·20 23C64/65·25 

Symbol Parameter Min 

IA Address Access Time 
tee Chip Enable Access Time 
tDH Data Hold Time 0 
tQFF CS Active to Data High Impedance 

AC WAVEFORMS 

ADDRESS 

CE*, OE 
CS2,CS3 

DATA 

tee-

Hi-Z 

•Programmable Chip Enable is assumed to be active low for this example. 

Max Min Max Min Max 

150 200 250 
150 200 250 

0 0 
80 80 80 

tQFF-

AC TEST LOAD CIRCUIT AC CONDITIONS OF TEST 

Units 

ns 
ns 
ns 
ns 

+5V Input Pulse Levels ............ 0.8 Volts to 2.0 Volts 

OUTPUT 1.2k {) 
UNDER 
TEST 

" Includes jig capacitance. 
All diodes 1 N3064 or equivalent. 

NCR Memory Products 04/88 

Inputs Rise & Fall Times . . . . . . . . . . . . . . . . . . . . 10 ns 
Output Timing Levels .......... 0.8 Volts to 2.0 Volts 
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MECHANICAL DATA 

PLASTIC DUAL IN LINE (DIP) 
(24 PIN) 

.008-.015-A 
lead 

Th"'""' I . '"' _ I 
!sp1avl 

.580- .695 

PLASTIC DUAL IN LINE (DIP) 
(28 PIN) 

.008-.015-A 
Lead 

'"'"'~" I. "'' _I 
)sp1avl 

.580- .695 

23C64/65 

.150-.250 
.015-.07$ Top~~~~~~~~ .120-.160 
Bonom of Package _l Leng!h of Lead +Wvf=fwv rS1'odott 

'"' c'""" I I ~I L 11-TI 
.090-.110---! i:i ~~?~~~~,~.:-1 ~·:~-.025 

Width All dimensions are inches. 

.150-.250 

PLASTIC LeADED CHIP CARRIER (PLCC~7~:~~ 

485·-·1r·19955 l ll u~~-047-.053 

460 

.450- Pin1 

.456 

~ 
-,---- .042-.056. -\ p 
.172~1 -1# .042-.056 

.020 ~.410-.430--1 
All dimensions are inches. 
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128K (16K X 8) CMOS ROM 

• Fully Static Operation 

• Silicon Gate CMOS Technology 

• Maximum Access Time 

23C128-15 •..••...•..........•...•..... 150ns 

23C128-20 .•..•............•.......•... 200ns 

23C128-25 ....•......•...•...•.......•. 250ns 

23C128 

• Fully TTL Compatible 

• 5 Volt Only Operation 

• Byte-Wide industry Standard JEDEC Pin-Out 

• Available in Two Temperature Ranges 

23C128 (Commercial) •..•.•..... ,. 0° C to 70°C 

23C1281 (Industrial) ...........• -40°C to 85°C 

The NCR 23C128 is a mask programmable read-only-memory with a 16K word by 8 bit organization. Designed for ease 
of use, this device requires only a 5 volt power supply, is TTL compatible, and because of its totally static (asynchronous) 
operation, requires no clock. This CMOS ROM offers very low power dissipation in the operational mode and has an 
automatic power down feature that significantly reduces power consumption in the standby mode. The active level of out
put enable OE and chip select CS is programmable, thereby providing easier system implementation. The NCR 23Cl28 
is packaged in a 28 pin DIP with an industry standard byte-wide JEDEC pin-out. Optionally, this device is available in a 
space saving 28 pin surface mounted plastic leaded chip carrier. 

PIN FUNCTIONAL 
CONFIGURATION BLOCK DIAGRAM 

Q0-07 

Vee 
0 0,.... {\J (") '<t I.I) GND 8 
a<(<(<(<(<( <C 

NC Vee cs· (') 
A12 cs• 

01 4 A6 
rO oz OUTPUT BUFFERS 

A7 A13 3 A7 oe· CJ -i 
- :D 

AS A8 
2 A12 cej C'>o 
1 NC r 

AS A9 04 28 vcc 
A4 A11 05 17 27 cs• 

oe• 06 18 26 A13 COLUMN DECODE 
A3 19202122232425 

A2 A10 

A1 CE 01~ ~ ~ ~ ~ ~ 

AO 07 > 
00 06 

0 
0 
]:J 

01 05 m 

02 04 
gi 

]:J 

AO-A13 
al 

~ Vss 03 c MEMORY .,, .,, 0 ARRAY 14 m m 
]:J (') 16KX8 

•Programmable Output Enable and Chip Select (/) 0 
High, Low or Don't Care 0 

m 

PIN NAMES 
AO-A13 Address Inputs CE Chip Enable 

00-07 Data Outputs vcc 5V ± 10% Supply Voltage 

cs Chip Select vss Ground 

OE Output Enable NC No Connection 
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23C128 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin with respect to ground -0.5 to + 7V 
Storage temperature . . • . . . . . . . . . . . -65 •c to 150 •c 

Stresses above "absolute maximum ratings" may result 
in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recom
mended operating conditions stipulated elsewhere in this 
specification is not implied. 

RECOMMENDED OPERATING CONDITIONS 

23C12' 23C1281 

Symbol Parameter Min Typ Max Min Typ Max 

Vee Supply voltage* 4.5 5.0 5.5 4.5 5.0 5.5 

V1H Input high level voltage 2.0 Vee 2.0 Vee 
VIL Input low level voltage -0.3 0.8 -0.3 0.8 

TA Operating ambient temperature 0 70 -40 85 

•vcc muet be applied at least 100 ,.a before proper device operation is achieved. 

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1 (UNLESS OTHERWISE NOTED) 

Symbol Paramatar Condition Min Typ Max 

IN Input leakage current V1N • ov to Vee max 10 

10 Output leakage current Vo = 0.2 to Vee max ±10 
Chip Oeeelected 

VoH Output high voltage IOH,. -200,.A 2.4 

VOL Output low voltage IOL • 3.2mA 0.4 

'cc• Supply current-o11ctive Outputs Open 35 

1se• Supply current-etandby Chip DeS8lected 40 

CAPACITANCE! TA = 25 °C, f = 1 MHZ 

Symbol Parameter Condition Min Typ Max 

C1N Input capacitance All pins except pin under test 10.0 

Co Output capacitance are tied to ground 12.5 

NOTES: 1. Characterietics are the same for both Commercial and Industrial Operating Temperature Rang911. 
2. Current is proportional to cycle rate. Ice is measured at the specllled minimum cycle time. Data outputs open. 

VIL • Vss· V1H • Vee 

3. CE 2: Vcc-0.3VorCE "Vss + 0.3V 
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Units 

Volts 
Volts 
Volts 
•c 

Unltl 

µA 

µA 

Volts 

Volts 
mA 

µA 

Units 

pF 

pF 
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23C128 

AC CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1 

23C128·15 23C128-20 
Symbol Parameter Min Max Min Max 

IA Address Access Time 150 200 

tee Chip Enable Access Time 150 200 

1cs Chip Select Access Time 75 100 
toe Output Enable Access Time 75 100 

tDH Data Hold Time 0 0 

to FF CS Active to Date High Impedance 80 80 

AC WAVEFORMS 

23C128·25 

Min Max Units 

250 ns 
250 ns 
125 ns 
125 ns 

0 ns 
80 ns 

ADDRESS ~~~~~~~~~VA_L_ID~~~~~~~~~ 
I ICE 

~-----'!--f 
oe·. cs· 

DATA 

~_:_g~_-__ , __ y 
I '"'l.,.t----1 -toFF~ 
I --.J tDH 14--- I 
I I I I 

VALID 

*Programmable Output Enable and Chip Select are assumed to be active low. 

AC TEST LOAD CIRCUIT 

OUTPUT 
UNDER 
TEST 

*Includes jig capacitance. 
All diodes 1 N3064 or equivalent. 

NCR Memory Products 04/88 

AC CONDITIONS OF TEST 

+5V 
Input Pulse Levels ............. 0.8 volts to 2.0 volts 
Inputs Rise & Fall Times .................... 10 ns 

1.2k {l 
Output Timing Levels .......... 0.8 Volts to 2.0 Volts 
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23C128 

MECHANICAL DATA 28 Pin 

PLASTIC DUAL IN LINE (DIP) 

.008-.015 ~ 
Lead-u- u 

Thickness f- -1 
Lead 
Splay 

.580· .695 

1-- 1.430-1.480 
I n n n Lenglh of Package ... , 

·T 
.520-.560 
Width of Package 

~-"l'TTTTTTT"_J_ 
.150-.250 

.015·.075 Top~~:= .120-.160 
Bottom of Package I Length of Lead 

l1ffl ww~-
~~~~L=~~~n 

All dimensions are inches. 

PLASTIC LEADED CHIP CARRIER (PLCC-i)r::;~:=..a.[j·:u:e:LC~:l.[:51106~·~ 

~ 

464 

Pln1 

,-- .042-.056 _, J:::t. 
172 ~f -~====- ......... 

.020 1-- .410-.430--1 

All dimensions are inches. 
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256K (32K X 8) CMOS ROM 

• Fully Static Operation 

• Silicon Gate CMOS Tuchnology 

• Maximum Access Time 

23C256-15 •••••.•••••••••••••..••.••... 150ns 

23C256-20 ..•.•••.••.•.••.•...•....•••. 200ns 

23C256-25 •.••••••••.••.••.•.......•.•. 250ns 

• Fully TTL Compatible 

• 5 Volt Only Operation 

• Byte-Wide Industry Standard 

JEDEC Pin-Out 

23C256 

• Available in Two Tumperature Ranges 

23C256 (Commercial) ••.•••.•.••.• 0°C to 70°C 

23C2561 (Industrial) •.•••••..•.. -40°C to 85°C 

The NCR 23C256 is a mask programmable read-only-memory with a 32K word by 8 bit organization. Designed for ease 
of use, this device requires only a 5 volt power supply, is TTL compatible, and because of its totally static (asynchronous) 
operation, requires no clock. This CMOS ROM offers very low power dissipation in the operational mode and has an 
automatic power down feature that significantly reduces power consumption in the standby mode. The active level of out
put enable OE is programmable, thereby providing easier system implementation. The NCR 23C256 is packaged in a 28 
pin DIP with an industry standard byte-wide JED EC pin-out. Optionally, this device is available in a space saving 28 pin 
surface mounted plastic leaded chip carrier. 

PIN 
CONFIGURATION 

0 0 ...... (\JC")"<!" U'} 

NC Vee 
0 <( <( <( <{ <( <( 

A12 A14 
01 

A7 A13 02 

A6 AB Vss 14 

03 15 
1\5 A9 04 16 

A4 A11 05 17 

A3 OE* 
06 

A2 A10 

01~~~~~~ A1 CE 
AO 07 

00 06 

01 05 

02 Q4 

Vss 03 

*Programmable Output Enable High, Low or Don't Care. 

PIN NAMES 
AO-A14 Address Inputs 

QO-Q7 Data Outputs 

OE Output Enable 

CE Chip Enable 

Vee 5V ± 10% Supply Voltage 

Vss Ground 

NCR Memory Products 04/88 

FUNCTIONAL 
BLOCK DIAGRAM 

00-07 
Vee 
GND B 

(') 

A6 5~ OUTPUT BUFFERS 
OE* G'l -i 

- JJ 
2 A12 CE C'lo 

r-
1 NC 

28 Vee 
27 .A14 COLUMN DECODE 

A13 

> 
0 
0 
JJ m 
(/) 
(/) JJ 
CD ~ AO-A14 c MEMORY "Tl 
"Tl 0 ARRAY 15 m m 32KXB JJ (') 
(/) 0 

0 m 
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23C256 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin with respect 
to ground ......................... -0.5 to +7V 

Storage temperature . . . . . . . . . . . . . . -65 cc to 150 cc 

Stresses above "absolute maximum ratings" may result 
in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recom
mended operating conditions stipulated elsewhere in this 
specification is not implied. 

RECOMMENDED OPERATING CONDITIONS 
23C256 23C2561 

Symbol Parameter Min Typ Max Min Typ Max 

Vee Supply voltage• 4.5 5.0 5.5 4.5 5.0 5.5 

V1H Input high level voltage 2.0 Vee 2.0 Vee 

VIL Input low level voltage -0.3 0.8 -0.3 0.8 

TA Operating ambient temperature 0 70 -40 85 

•vcc must be applied at least 100 µs before proper device operation is achieved. 

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1 (UNLESS OTHERWISE NOTED) 

Symbol Parameter Condition Min Typ Max 

IN Input leakage current V1N = ov to Vee max 10 

10 Output leakage current Vo = 0.2 to Vee max ±10 
Chip Deselected 

VoH Output high voltage loH = -200µA 2.4 

VOL Output low voltage IOL = 3.2mA 0.4 

1cc' Supply current-active Outputs Open 35 

lss' Supply current-standby Chip Deselected 40 

CAPACITANCE1, TA = 25 °C, f = 1 MHZ 

Symbol Parameter Condition Min Typ Max 

C1N Input capacitance All pins except pin under test 10.0 

Co Output capacitance are tied to ground 12.5 

NOTES: 1. Characteristics are the same for both Commercial and Industrial Operating Temperature Ranges. 

2. Current is proportional to cycle rate. Ice is measured at the specified minimum cycle time. Data outputs open. 

VIL = Vss· V1H = Vee 

3. CE~ Vcc-0.3VorCE :S Vss + 0.3V 
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Volts 

Volts 

Volts 

•c 

Units 

µA 

µA 

Volts 

Volts 

mA 

µA 

Units 

pf 

pf 
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23C256 

AC CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS 1 

23C256-15 23C256-20 23C256-25 
Symbol Parameter 

Min Max Min Max Min Max Units 

tA Address Access Time 150 200 250 ns 

tcE Chip Enable Access Time 150 200 250 ns 
toE Output Enable Access Time 75 100 125 ns 

tDH Data Hold Time 0 0 0 ns 

1oFF CS Active to Date High Impedance 80 80 80 ns 

AC WAVEFORMS 

ADDRESS 

OE* 

DATA 

I.. ICE .,I 

~----"--: ______,~ I 
I I I y_to_E--: _y 

I 
I 
I 

-..I 
I 

•Programmable Output Enable is assumed to be active low. 

AC TEST LOAD CIRCUIT 

OUTPUT 
UNDER 
TEST 

*Includes jig capacitance. 
All diodes 1 N3064 or equivalent. 
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+5V AC CONDITIONS OF TEST 

Input Pulse Levels ............ 0.8 Volts to 2.0 Volts 
Inputs Rise & Fall Times .................... 10 ns 
Output Timing Levels .......... 0.8 Volts to 2.0 Volts 
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23C256 

MECHANICAL DATA 28 Pin 

PLASTIC DUAL IN LINE (DIP) 

.008-.015~ 
Lead 

Thickness I _ Lead _I 
jsplayJ 

.580- .695 

1.430-1 .480 c Length of Package 
Pin 1 

·T 
.520- .560 
Width of Package 

~-Tr"TTTTTT"J_ 
.150-.250 

.015-.075 Top~~~~~~~~~ .120-.160 
Bottom of Package I Length of Lead +lm m~ .. -

Lead Centers TI _,,,--1 ~ L,~~~~~025 
Width 

All dimensions are inches. 

PLASTIC LEADED CHIP CARRIER (PLCC} 

468 

Pin1 

~ .042-.056-jd=i-

172 ~' "-1# .042-.056 

.020 1--- .410-.430----1 

All dimensions are inches. 
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512K (64K X 8) CMOS ROM 

• Fully Static Operation 
• Silicon Gate CMOS Technology 
• Maximum Access Time 

23C512-15 ...•......................... 150 ns 
23C512-20 ............................. 200 ns 
23C512-25 ............................. 250 ns 

• Fully TTL Compatible 

• 5 Volt Only Operation 
• Byte-Wide Industry Standard 

JEDEC Pin-Out 

23C512 

• Available in Two Temperature Ranges 
23C512 (Commercial) ............. 0°C to 70°C 
23C5121 (Industrial) ............ -40°C to 85°C 

The NCR 23C512 is a mask programmable read-only-memory with a 64K word by 8 bit organization. Designed for ease 
of use, this device requires only a 5 volt power supply, is TTL compatible, and because of its totally static (asynchronous) 
operation, requires no clock. This CMOS ROM offers very low power dissipation in the operational mode and has an 
automatic power down feature that significantly reduces power consumption in the standby mode. The active level of out
put enable OE is programmable, thereby providing easier system implementation. The NCR 23C512 is packaged in a 28 
pin DIP with an industry standard byte-wide JEDEC pin-out. Optionally, this device is available in a space saving 32 pin 
surface mounted plastic leaded chip carrier. 

PIN 
CONFIGURATION 

A15 Vee 
A12 A14 

A7 A13 

A6 AB 

A5 A9 

A4 A11 

A3 OE* 

A2 A10 

Al CE 

AO 07 

00 06 

01 05 

02 04 

Vss 03 

*Programmable Output Enable High, Low or Don't Care 

PIN NAMES 
AO-A15 Address Inputs 

Q0-07 Data Outputs 

OE Output Enable 

CE Chip Enable 

Vee 5V ± 10% Supply Voltage 

vss Ground 

NCR Memory Products 04/88 

FUNCTIONAL 
BLOCK DIAGRAM 

Vee------• 
GND----<• 

oE·-~~~~~ .. 1 

CE 

> 
8 
:IJ 
m 
Cf) 
Cf) 

OJ 
AO-A15 c 

"Tl 

16 
"Tl 
m 
:IJ 
Cf) 

() 
rO oz 
Gl -i 
-;JJ Oo 

r 

Q0-07 

8 

OUTPUT BUFFERS 

COLUMN DECODE 

:IJ 

~ MEMORY 
0 ARRAY m 
() 64KX8 
0 
0 
m 
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23C512 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin with respect 
to ground ......................... -0.5 to +7V 

Storage temperature . . . . . . . . . . . . . . -65 °C to 150 °C 

Stresses above "absolute maximum ratings" may result 
in damage to the device. Functional operation of devices 
at the "absolute maximum ratings" or above the recom
mended operating conditions stipulated elsewhere in this 
specification is not implied. 

RECOMMENDED OPERATING CONDITIONS 
23C512 23C5121 

Symbol Parameter Min Typ Max Min Typ Max 

Vee Supply voltage• 4.5 5.0 5.5 4.5 5.0 5.5 

V1H Input high level voltage 2.0 Vee 2.0 Vee 

VIL Input low level voltage -0.3 0.8 -0.3 0.8 

TA Operating ambient temperature 0 70 -40 85 

"Vee must be applied at least 100 ,,.s before proper device operation is achieved. 

STATIC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1 (UNLESS OTHERWISE NOTED) 

Symbol Parameter Condition Min Typ Max 

IN Input leakage current V1N = av to Vee max 10 

lo Output leakage current vo = 0.2 to Vee max ±10 
Chip Deselected 

VoH Output high voltage loH = -200,,A 2.4 

VOL Output low voltage IOL = 3.2mA 0.4 

1cc2 Supply current-active Outputs Open 40 

1ss0 Supply current-standby Chip Deselected 40 

CAPACITANCE1, TA = 25 °C, f = 1 MHZ 

Symbol Parameter Condition Min Typ Max 

C1N Input capacitance All pins except pin under test 10.0 

Co Output capacitance are tied to ground 12.5 

NOTES: 1. Characteristics are the same for both Commercial and Industrial Operating Temperature Ranges. 

2. Current is proportional to cycle rate. Ice is measured at the specified minimum cycle time. Data outputs open. 

VIL= Vss· V1H = Vee 

3. CE;;,,; Vcc-0.3VorCE s Vss + 0.3V 
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Units 

Volts 

Volts 

Volts 
•c 

Units 

,,A 

,,A 

Volts 

Volts 

mA 

µA 

Units 

pF 

pF 
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23C512 

AC CHARACTERISTICS OVER RECOMMENDED 
OPERATING CONDITIONS1 

23C512·15 23C512-20 
Symbol Parameter 

Min Max Min Max 

IA Address Access Time 150 200 

1CE Chip Enable Access Time 150 200 

IOE Output Enable Access Time 75 100 
!DH Data Hold Time 0 0 
10FF CS Active to Date High Impedance 80 80 

AC WAVEFORMS 

23C512·25 

Min Max Units 

250 ns 
250 ns 
125 ns 

0 ns 
80 ns 

ADDRESS ~~~~~~~~-L-ID~~~~~~~ 
CE 

I .. J ,. ___ ICE ----1~ 

~ ____ :_-( 
OE• 

DATA 

I 
~~ I I . ~-to-E---l--Y 

I l""•1-----10FF--+l 
I I 

I _...J tDH 14-- I 
I I I I 

•programmable Output Enable is assumed to be active low. 

AC TEST LOAD CIRCUIT 

OUTPUT 
UNDER 
TEST 

*Includes jig capacitance. 
All diodes 1 N3064 or equivalent. 

NCR Memory Products 04/88 

AC CONDITIONS OF TEST 

+5V Input Pulse Levels ............. 0.8 volts to 2.0 volts 
Inputs Rise & Fail Times . . . . . . . . . . . . . . . . . . . . 10 ns 
Output Timing Levels .......... 0.8 volts to 2.0 volts 
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MECHANICAL DATA 
PLASTIC DUAL IN LINE 
(28 Pin) 

. 008-.015 ~ 
Lead-+- ~ 

Thickness ~ -i 
Lead 
Splay 

.580- .695 

PLASTIC LEADED CHIP CARRIER 
(32 Pin) 

472 

23C512 

1.430-1.480 c Length of Package 

.150-.250 

Pin 1 

.015-.075 Top~~~~~~~~~ .120-.160 
Bottom of Package _l Length of Lead +Vm ww=;__r·., .. 

Lead Centers -I ~ L 030_ 070 -11-TI 
.090-.110 Lead Shoulder .012-.025 

Width 

All dimensions are inches. 

.045-lh 

.130 .J_WDDDriiiriJ~s 
~I .520 FOR 9 PIN SIDE I 

.021 j--.420 FOR 7 PIN SIDE_, 

All dimensions are in inches with ± .005 tolerance. 
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MILITARY PRODUCTS 
Military Products Reference .................................................................... 475 
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MILITARY PRODUCTS REFERENCE 

NCR 's full line of memory products is available 
in military temperature ranges. Information regarding 
these products can be found in the Memory Products 
section in this data book. 

In addition to NCR memory products, our mili
tary business unit plans to offer the 53C80, 53C81 and 
53C90 SCSI products screened to military specifica
tions. Commercial versions of these products are in
cluded in the SCSI Products section in this data book. 

NCR Military Products 04/88 

For further information regarding NCR mili
tary products, please call or write the following source. 

NCR Military Products 
1635 Aeroplaza Drive 
Colorado Springs, Colorado 80916 
1-800-543-5618 
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NCR is the 
name and mark of 
NCR Corporation. 
© 1988 NCR Corporation 
Printed in U.S.A. 
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