














































































































































































































































































































































































































































































GoldStar GM53C261 

CAS-before-RAS Refresh Cycle 

GM53C261-BO GM53C261-10 GM53C261-12 
SYlllbol Parameter Unit Note 

Min Max Min Max Min Max 

tCSR CAS-before-RAS Refresh Setup Time 10 10 10 ns 

tCHR CAS-before-RAS Refresh Hold Time 25 25 25 ns 

tRPC RAS Precharge to CAS Active Time 0 0 0 ns 

Read/Write, Pseudo Write Transfer and Serial Read/Write Cycle 

GM53C261-BO GM53C261-10 GM53C261-12 
Symbol Parameter Unit Note 

Min Max Min Max Min Max 

tscc Serial Clock Cycle Time 30 35 40 ns 

tSCL SC Precharge Time 10 10 10 ns 

tsoo SE to Serial Out Setup Time 0 0 5 ns 

tSOH Serial Out Hold after SC High 0 0 5 ns 

tSCA Serial Output Access Time from SC 25 30 35 ns 16 

tSOA Serial Output Access Time from SE 20 25 30 ns 16 

tsoz Serial Output Disable Time from SE 15 20 25 ns 13 
High 

tSCH SC Pulse Width 10 15 15 ns 

tSOE SE Pulse Width 10 10 10 ns 

tsop SE Pre charge Time 10 10 10 ns 

tDLS Transfer Command to RAS Setup Time 0 0 0 ns 

tRDH Transfer Command to RAS Hold Time 60 75 90 ns 

tCDH Transfer Command to CAS Hold Time 20 25 30 ns 

tSDD SC to Transfer Command Lead Time 10 15 20 ps 

tSDH SC Hold Time after DT High 10 10 10 ns 

tszs Serial Data Input to DT High Delay 0 0 0 ns 
Time 

tDTP DT Precharge Time 20 25 30 ns 

tTRP DT to RAS Precharge Time 65 75 85 ns 

tsws Serial Write Enable Setup Time 10 10 10 ns 

tSWH Serial Write Enable Hold Time 10 15 20 ns 

tSWIS Serial Write Disable Setup Time 10 10 10 ns 

tSWIH Serial Write Disable Hold Time 10 15 20 ns 

tSRS SC to RAS Setup Time 10 20 20 ns 
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GoldStar GM53C261 

AC Characteristics (Cont'd) 
Read/Write, Pseudo Write Transfer arid Serial ReadlWrite Cycle 

GM53C26 1·80 GM53C261·10 GM53C261·12 
Symbol Parameter Unit Note 

Min Max Min Max Min Max 

tES Pseudo Transfer Command (SIrI 0 0 0 ns 
to m Setup Time 

tEH Pseudo Transfer Command (SEI 20 20 20 ns 
to m Hold time 

tSlS Serial Data in Setup Time 0 0 0 ns 

tSIH Serial Data in Hold Time 10 10 10 ns 

tSDS SC to DT High Setup Time 0 0 0 ns 

tSCR SC to m Precharge Setup Time 0 0 0 ns 

Notes: 

L All voltages are referenced to V ss. 
2. Icc is dependent on output loading when the device output is enabled. Icc (max.1 is measured with all 

outputs open. 
3. Icc is dependent on the number of address transitions while CAS is at VIH. Specified Icc (max.1 is meas-. 

ured with a maximum of two transitions per address input per random cycle and one transition per address 
cycle in Fast Page Mode. 

4. VIH (min.1 and VIL (max.1 are the reference levels for measuring input signal timing. Transition times are 
measured between VIH (min.1 and VIL (max.1 

5. An initial pause of 200ILS and 8 RAS-containing cycles are required when exiting an extended period of bias 
without clocks or upon Power Up. An extended period of time without clocks is defined as one that exceeds 
the specified Refresh IntervaL 

L AC characteristics assume tT=5 ns. All AC measurements are made with a load equivalent to two TTL in­
puts and either 50 or 100 pF in parallel. VIL (min.1 ~ Vss and VIH (max. I :s Vcc. 

7. tRCD (max.1 is for reference only tRCD (min.1 = tRAH (mini + 2tT + tASC (min.1 
8. Assumes that tRCD :S tRCD (max.l. If tRCD~tRCD (max.l, tRAC will increase by the amount that tRCD exceeds 

tRCD (max·1 
9. Measured with a load equivalent to 2 TTL loads and 100pF in ParalleL 

10. Assumes tRCD ~ tRCD (max.l. 
11. If tASC :S (tCAA (max.l-tcAc (max.l-hl, access time is defined by tCAA rather than tCAC. 
12. Either tRCH or tRRHmust be satisfied. 
13. An output disable time defines the time when the output reaches the open-circuit condition and is not refer­

enced to output voltage levels. 
14. twcs, tRWD and tcWD are specified for reference only. If Twcs ~ twcs (min.l, the cycle is a CAS controlled 

write cycle (Early Write I , and the 1/0 pins will be at High-Z during the entire cycle. If tCWD ~ tCWD (min.l, 
and tRWQ ~ tRWD (min.l, the cycle is a Read-Modify-Write cycle, and the I10pins will reflect the data read 
from the addressed location. If any of the above conditions is not satisfied, the condition of the Data Out 
pins will-be indeterminate. 

15. Access time is determined by the longest of tCAA, tCAC and tcAP. 
16. Measured with a load equivalent to 2 TTL loads and 50 pF in paralleL 
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GoldStar GM53C261 

TIMING WAVEFORMS 
READ CYCLE 

~-----------------------tRC--------------------------~ 

1·~.------------------tCSH--------------------~ 

1~--------------tRAS----------------~ 

ADDRESS 

VIH 

WBIWE 
Vil .. 

WIIO; 
VOHC 

HIGH-Z 
(OUTPUTS) VOld 

NOTES: 
a., b. VIH and Vil (max) are reference levels for measuring 
timing of input signals. 
c., d. VOH (min) and VOL (max) are reference levels for measur­

ing timing of DOUT. 
e. tLZ is referenced to the later or CAS and OE low transition. 

f. 

g. 

h. 

VALID DATA 

tHZ and tOH are referenced to the earlier of ~ and ~ 
High transition. 
Transition is measured + 500 mV from steady state voltage 
with specified three state load (5 pF and a 380 Ohm Theve­
nin equivalent). 
Either tRCH or tRRH must be satisfied. 
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GoldStar 

WRITE CYCLE (EARLY WRITE) 

ADDRESS 

W/IO; 
(INPUTS) 

W/IO; 
(OUTPUTS) 

DTIOE 

234 

VIH 

VIL 

VOH 

VOL 

~-------------------IRC----------------------··I 
1 .... 1------------ ICSH -------------..---J 
I __ -----------IRAS---------+j 

1 .... t-----1AR-----+! 

twCR 

HIGH·Z 

GM53C261 



GoldStar GM53C261 

WRITE CYCLE (DELAYED WRITE) 

ADDRESS 

WIlD, VIH 

(INPUTS) VIL 

VOH 
WIlD, 

(OUTPUTS) VOL 

I·.~--------__ I'RC-------~----O'I 
I_--------IcSHI--------,--l 

I-------IRAS-----,------

I_------IOHH-------·I 
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GoldStar GM53C261 

READ-MODIFY -WRITE CYCLE 

I_---------IAWC-----,---------J 

ADDRESS 

W/IO; V,H 

(INPUTS) V,L 

W/IO; 
(OUTPUTS) 

236 

I_-------IAWD-----~ 

--"""""'\I 
,_._-----IRAW-------+--I 

_---IAR---------+i 

.1..._--- ICRW'--+--+--_i 

___ ICWD+--~ 

COLUMN 

I __ t-+--IAWD---_ 

11 .IDS_ 

HIGH-Z 

ICAc ..... 1 

----t-+- HIGH-Z-----{I 

__ ILZ· 



GoldStar GM53C261 

FAST PAGE MODE READ CYCLE 

ADDRESS 

WIIO; 
(OUTPUTS) 

VOH 

VOL 

tRAS 
~.------------------------------------------~----~ 

tCSH 
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Goldstar 

FAST PAGE MODE WRITE CYCLE 

ADDRESS 

W/lOi 
(INPUTS) 

W/lOi 
(OUTPUTS) 

238 

tCSH 

VOH 

VOL 

GM53C261 



GoldStar GM53C261 

RAS-ONL Y REFRESH CYCLE 

tRC 
• ~ 

tRAS 

V,H 

RAS 
V,L b tRP 

- tRPC_ - tCRP 

V,H "~:-'A"rl-+-----------v""~~"'V-+-----

_~" ~: tRAH rf- tASR 

V,H ROW ROW ~ 
V,L ......... """'-"...JI e_ ADDRESS 

1\ II 

II II 
WilD; VOH ----------HIGH Z-----------­

(INPUTS) VOL 
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Goldstar GM53C261 

HIDDEN REFRESH CYCLE 

ADDRESS 

240 

WIlD; 
(INPUTS) 

DTIDE 

14.~ __ ~~_EA_D_C_Y_CL_E ____ .~ •• __________ H_ID_DE_N_R_E_FR_E_SH __ Cy_C_LE __________ --. 

tRC 



GoldStar GM53C261 

CAS BEFORE RAS REFRESH CYCLE 

tRC 

tRAS 
• .. 

/. tRP 
\ V 

.. 
tRPC tCSR tCHR 

• • 

/ 
....l I I tcp 

• .. 

WIIOj VIH __________ .:..::HIc=;GH:..;...Z=--____________ _ 

(OUTPUTS) Vil 

AO-A7=DON'T CARE 
DTlOE=DON'T CARE 
WBIWE=DON'T CARE 
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Goldstar 

READ TRANSFER CYCLE (RAM-SAM) SERIAL READ SETUp· 

W/IO; 
(INPUTS) 

SC 

VOH 

VOL 

tRC 

-----------------------
tSOA 

GM53C261 

tsoz 

SIO; 
(OUTPUTS) 

SIO; 
(INPUTS) 

:: ~'-sz-s-------------
NOTE: "IN THE CASE THAT THE PREVIOUS TRANSFER IS WRITE TRANSFER. 
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GoldStar GM53C261 

REAL-TIME-READ TRANSFER CYCLE (RAM-SAM) 

tRC 
• 

tCSH 

tRAS 

IAR 

VIH, 

'RAS 
Vil 

VIH 

CAS 
Vil 

VIH 

ADDRESS 

VIH 
WBIWE 

Vil 

VIH 
DT/OE 

Vil 

WIIO; VOH 
HIGH Z 

(INPUTS) VOL 

.JI. 'SE 
VIH 

Vil tscc tSOH .. 
VIH 

SC 
Vil 

SIO; 
VOH 

(OUTPUTS) VOL 

t--NEw ROWOATA 
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Goldsta,. GM53C261 

WRITE TRANSFER CYCLE (SAM-RAM) 

IRC .. 
ICSH 

V,H 
FiAS 

V,L 

V,H 
CAS 

V,H 

ADDRESS 

WBIWE 

DT/OE 
V,H 

V,L 

WIIO; VOH 

(OUTPUTS) 

SE 

V,H 
SC 

V,L 

SIO; 
V,H 

(INPUTS) V,L 

NOTE' IF SE IS "H" LEVEL., THE SERIAL INPUT DATA ARE NOT WRITIEN INTO THE DATA REGISTER, BUT THE SERIAL 
DATA SELECTOR CONTINUES TO FUNCTION. 
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GoldStar 
PSEUDO WRITE TRANSFER CYCLE SERIAL WRITE SETUP 

ADDRESS 
VIL 

::~ 

i 

~ ____________ ~tAC ________________ ~ 

1_-----tCSH---------~ 

1_-----tMs--------~ 

tASH 

tACO 

tCAS 

1 

GM53C261 

ROW 

tOLS -It tAOH II ~AP ·1 
VIH 11- r--:----.t-~~,....,......,....,.....~".....,.,.....,.....,......,.....,....~...., 

VIL tOTP 

VIH II 
WIlD; 

(INPUTS) VIL 

VIH 

SE 
VIL 

VIH 
SC 

vI). 

SID; VIH 

(INPUTS) VIL 

SID; VIH 

(OUTPUTS) VIL 

NOTE" IF SE IS "H" LEVEL, THE SERIAL INPUT DATA ARE NOT WRITTEN INTO THE DATA REGISTER, 
BUT THE SERIAL DATA SELECTOR IS WORKED. 
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GoIcIstar 

SERIAL WRITE CYCLE 

\'---__ -----J/ 

tsop 

VIL ---------------1 

246 

SC 

SIO; VIH 

(INPUTS) VIL 

GM53C261 



GoldStar 

SERIAL READ CYCLE 

VIL _____ J 

SC 

SIO; VIH 

(OUTPUTS) VIL 
------f 

GM53C261 

\I.---.--~/ 
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Package Dimensions 

24 ZIP 

1.198 (30.43) MIN 

1.227 (31.17) MAX 

24R 

., 
~ 
::;; 
iO 
ci 

" ci 

) MIN 0.110 (2.79 
0.150 (3.81 ) MAX 

GM53C261 

Unit: inches (mm) 

0.104 (2.64) MIN - 0.120 (3.05) MAX 

:.---

"- ~ 

f~ 0.008 (0.2) MIN 
4 

0.012 (0.3) MAX 

• 



I 
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Description 
The GM76C28A is 2,048 words x 8 bits asyn­
chronous, static random access memory on a 
monolithic CMOS chip. Its very low standby pow­
er requirement makes it ideal for applications re­
quiring non-volatile storage with back-up 
batteries. !The asynchronous and static nature of 
the memory requires no external clock or refresh­
ing circuit. Both the input and output ports are 
TTL compatible and the 3-state output allows easy 
expansion of memory capacity. 

Features 
• Access time: lOO/120ns 
• Low Power Consumption 

Standby: l/-tA 
Operation: 25/30mA 

• Complete static operation 
• Single power supply: 5V ± 10% 
• TIL compatible inputs and outputs 
• 3-state output with Wired-OR capability 
• Non-volatile storage with back-up batteries 
• Standard 24 DIP 1600mill/24 SOP 1330milll 

24 DIP 1300mill 

Pin Description 

Pin Function 
AO-AlO Address Inputs 

R1W Read/Write 

OE Output Enable 

CS Chip Select 

1100-7 Data Input/Output 

Vcc Power Supply (+ 5Vl 

Vss Ground 

GM76C28A 
2,048 WORDS x 8 BIT 

CMOS STATIC RAM 

Pin Configuration 

A7 Vcc 

A6 A8 

A5 A9 

A4 RJW 
A3 OE 

A2 AIO 

Al cs 
AO 1/07 

1/00 lI06 

lIOI lI05 

1/02 1/04 

Vss 1/03 

(Top View) 

Block Diagram 

AO 
Al 
A2 256 
A3 
A4 

AS 
A6 
A7 
A8 
A9 
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GoldStar GM76C28A 

Absolute Maximum Ratings * 

Symbol Parameter Rating Unit 

TA Ambient Temperature under Bias 0-70 °C 

TSTG Storage Temperature -65-150 °C 

VINIVOUT Voltage on any Pin Relative to Vss -0.5-7.0 V 

PD Power Dissipation 1.0 W 

'Note: Operation at or above "Absolute Maximum Ratings" can adversely affect device reliability. 

Recommended Operating Conditions (TA=O - 70 0 q 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5 - 0.8 V 

'All voltages are referenced to V ss pin = OV. 

Truth Table 

CS OE R/W AO to AlO DATA 110 MODE Icc 

H - - - Hi-Z Unselected Ices 1, Ices2 

L L H Stable Output Data Read Ice 

L H L Stable Input Data Write Ice 

L L L Stable Input Data Write Ice 

Note: - means "H", "L" or "Hi-Z" 

Electrical Characteristics 
DC Electrical Characteristics (Vcc=5V±1O%, Vss=OV, TA=O-70oq 

~ymbol 
GM76e28A·\o GM76C28A-12 

Parameter Conditions Unit 
Min [ryp· Max Min [ryp· Max 

VOL Low Level Output Voltage IOL= 4.0rnA 0.4 0.4 V 

VOH High Level Output Voltage IOH= -LOrnA 2.4 2.4 V 

lee! CS=VIL, IYo=OmA 30 60 25 50 rnA 

Ice2 
Operating Supply Current 

VIH=3.5V, VIL =0.6V, IYo=OmA 16 16 rnA 

Ice A verage Operating Current Min cycle, duty = 100%, IYo=OmA 30 60 25 50 rnA 

Ices! 
Standby Supply Current 

CS=VIH 1.5 3.0 1.5 3.0 rnA 

Ices2 CS = V ce-0.2V 1 50 1 50 p.A 

IIILI Input Leakage Current Vee=5.5V, VI=O to Vee -1 1 -1 1 p.A 

IOILI Output Leakage Current CS=VIH, or OE=VIH, -1 1 -1 1 p.A 
Vl/o=O to Vce 

'Typical values are for reference with Vee = 5V and TA = 25°C assumed. 
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Goldstar GM76C28A 

AC Electrical Characteristics: 

Read Cycle (Vcc=5V±1O%, TA=O-70oq 

Symbol Parameter Conditions 
GM76C28A-IO GM76C28A-12 

Unit 
Min Max Min Max 

tRC Read Cycle Time 100 120 ns 

tAA Address Access Time *1 100 120 ns 

tACS CS Access Time 100 120 ns 

tCLZ CS Output Setup Time *2 10 10 ns 

tOE OE Access Time *1 55 60 ns 

tOLZ OE Output Setup Time 5 10 ns 

kHZ CS Output Floating *2 0 40 0 40 ns 

tOHZ OE Output Floating 0 40 0 40 ns 

tOH Output Hold Time *1 10 10 ns 

Write Cycle: (Vcc=5V ± 10%, TA=O-70oq 

Symbol Parameter Conditions 
GM76C28A-IO GM76C28A-12 

Unit 
Min Max Min Max 

twc Write Cycle Time 100 - 120 - ns 

tcw Chip Select Time (CS) 80 - 85 - ns 

tAW Address Enable Time 1 80 - 85 - ns 

tAS Address Setup Time 0 - 0 - ns 

twp Write Pulse Width 65 - 70 : IV - ns 

tOHZ OE Output Floating *2 0 40 0 40 ns 

tWHZ R/W Output Floating *3 0 45 0 50 ns 

tDW Input Data Setup Time 45 - 50 - ns 

tWR Address Hold Time *1 0 - 0 - ns 

tDH Input Data Hold Time 0 - 0 - ns 

tow R/W Output Setup Time *3 5 - 10 - ns 
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GolclStar 

*1 Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. tr=tf=lOns 
3. Input/output timing reference level: 1.5V 
4. Output load: 1 TTL+CL= lOOpF 

*2 Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. tr=tf=lOns 
3. Test circuit 

Vcc 

SWl 
to scope 

300 0 
to output terminal_t-.....,.-tClH 

5pF T 
Includes scope Vss 
and jig capacitances 

:t SW2 

Vss 

• Both SW1 and SW2 are closed when measuring 
tCHZ or tOHZ. 

• SW1 is open and SW2 is closed when measuring 
Hi-Z-high of tCLZ or tOLZ 

• SWI is closed and SW2 is open when measuring 
Hi-Z-low tCLZ or tOLZ 

Output tum-on turn-off time 

OE---""\ 

toLZ~~*­
Hi-Z Hi-Z 

GM76C28A 

* 3 Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. t, = tf= IOns 
3. Test circuit 

to output terminal ~--r-iO-O-~ 

5pF 
Includes scope T 
and jig capacitances 

Vss 

lkO 

VCC 

3000 

Vss 

• SW is set to the Vcc side when measuring Hi-Z­
high and high-Hi-Z of tow or tWHz 

• SW is set to the Vss side when measuring Hi-Z 
low and low-Hi-Z of tow or tWHz 

Output turn-on turn-off time 

RIW----J 

-1"i;;;r;=--.2~-=~~~ tWHZ 
O.lV Hi-Z 1/0--___ --( 
O.lV 

Hi-Z 

1/0------« ~1.5V 
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GoldStar GM76C28A 

READ CYCLE 1 (DE, CS CONTROL, R/W = HIGH) 

ADDRESS 

DOUT 

READ CYCLE 2 (RIW CONTROL, OE = LOW, CS = LOW) 

ADDRESS 

DOUT 
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Goidstar GM76C28A 

WRITE CYCLE 1 (RIW CONTROL, OE = LOW) 

Iwe 

ADDRESS 

I------Iew-----l-o-

DOUT 

~IDW IDH=\1~ 
--------------\¢,. VALID DATA~ 

WRITE CYCLE 2 (RIW CONTROL) 
I--------Iwe-------~ 

----~ r-------
ADDRESS 

OE 

lew 

CS 

lAW 

Iwp 

Rm 

DOUT 

DIN 
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GoIdstar GM76C28A 

WRITE CYCLE 3 (CS CONTROL, OE = LOW) 

ADDRESS 

RNi 

Dour 
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Goldstar GM76C28A 

Capacitance (f= IMHz, TA =25°q 

Symbol Parameter Conditions Min Typ Max Unit 

CI Input Capacitance VI=OV 4 6 pF 

CliO I/O Capacitance VIIO=OV 6 8 pF 

Data Retention Characteristics T A = 0 - 70 ° C ) 

Symbol Parameter Conditions Min Typ Max Unit 

VeeR Data Retention Supply Voltage CS~ VeeR-O.2V 2.0 - 5.5 V 

leeR Data Retention Current Vee = 3.0V, CS~ 2.8V - 25 p,A 

!cDR Chip Select Data Hold Time 0 - - ns 

Operation Recovery Time 
Refer to the figure below 

tRe' tR - - ns 

'tRe: read cycle time 

Data retention timing 

Data retention mode 

Vee 
4.5V VDDR '" 2.0V 4.5V 

cs 
,<~ 

Note: When retaining data in standby mode, supply voltage can be lowered within a certain range. Read or write cycle cannot be performed 
while the supply voltage is low. 
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Goidstar GM76C28A 

Package Dimensions 
Unit: inches (mm) 

24 DIP 
1.245 (31.623) MIN 

1.265 (32.131) MAX 

0.600 (15.240) TYP 

0.05 (1.27) MIN _I ~.o--_____ _ 
0.065 (1.65) MAX 

~ 
0.008 (0.200) MIN! 

0.015 (0.380) MAX 

0.100 (2.54) 0.015 (0.381) MIN II --0.021 (0.533) MAX sse 

24 SOP 

0.604 (15.34) MIN 

0.610 (15.49) MAX 

-----I1~·3~M~N_l 
-, 0.020 (0.51) MAX ., 

0.145 (3.683) MIN 0.170(4.318) MIN 

-

0.180(4.572) MAX 

0.120 (3.048) MIN 

0.140 (3.556) MAX 

--

CD co ..,. ..,. 
0.094 (2.39)MIN 

) 0.110 (2.79)MAX 

I--+--

00 

----ll ' 0.008 (0.20) MIN 
0.012 (0.30) MAX) 
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GoIclStar 

24 SKINNY 

0_080(4.572[0.145(3.683) 
0.155(3.937) 0.135(3.4292L I 

I 

J~ 

260 

0.090(2.288) 
0.070(1.778) 

2 . EJECTION MARK (OPTION 1 ) 

---------4---

1.265(32.131) 
1_245(31.623) 

~~ ~ ~ 

PIN'l 

0.035(0.889) 
~20(0.508) 

~40(3.556) 
~20(3.048) 

0.065(1.650) 
0.050(1.270) 

0.021 (0.533) O.l00(BSC) 
0.015(0.381) (2.540) 

GM76C28A 

NOTE 
1. LEAD FRAME, COPPER TIT 
2. LEAD FINISH, SOLDER PLATED OR 

SOLDER COATED. 
3_ BACK EJECTOR PIN MARKED "KOREA" 
4. BOTH PACKAGE LENGTH AND WIDTH 

DO NOT INCLUDE FLASH. 
5. CONTROLLING DIMENSION; INCHES (mm) 



Description 

The GM76C88AL is 65,536 bit static random acce­
ss memory organized as 8,192 words by 8 bits 
using CMOS technology and operated from a 
single 5V supply. Advanced Circuit techniques 
provide low power feature with a maximum oper­
ating current of 40mA and standby current of 
max. 100/LA. Its very low stand by power require­
ment makes it ide! for applications requiring non­
volatile storage with back-up batteries. The asyn­
chronous and static nature of the memory requires 
no external clock or refreshing circuits. 

Features 
• Access Time: 150ns. 
• Low Power Consumption 

Standby: 2~ 
Operation: 3mA 

• Completely Static RAM: No Clock or Timing 
Strobe Required 

• Non-Volatile Storage with Back-Up Batteries 
• 3-State Output with Wired-OR capability 
• Directly TTL Compatible: All Inputs and 

Outputs 
• Single + 5V Operation (± 10%) 
• Standard 28 DIP and SOP capability 

Pin Description 

Pin Function 

AO-A12 Address Inputs 

WE Write Enable Input 

GS1.CS2 Chip Select 

OE Output Enable 

1100-1/07 Data Inputs/Outputs 

Vcc Power Supply (+ 5V) 

Vss Ground 

NC No Connection 

GM76C88AL 
8,192 WORDS x 8 BIT 

CMOS STATIC RAM 

Pin Configuration 

NC Vee 

AI2 WE 

A7 CS2 

A6 AS 

AS A9 

A4 All 

A3 Oii 

A2 AIO 

Al Csi 
AO V07 

1100 V06 

1101 1105 

1102 1104 

Vss 1103 

(Top View) 

Block Diagram 

AO 
Al 
A2 

A3 
A4 
AS 

AS 
A7 

AS 
A9 
Al0 
An 
A12 

a§1 

CS2 

y 512 
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GoldStar GM76C88AL 

Absolute Maximum Ratings 

Symbol Parameter Rating Unit 

TA Ambient Temperature under Bias 0-70 °C 

TSTG Storage Temperature -65-150 °C 

TSOL Soldering Temperature and Time 260, 10 (at leadl °C, S 

Vee Supply Voltage -0.5-7.0 V 

VIN Input Voltage -0.5-7.0 V 

PD Power Dissipation l.0 W 

Recommended Operating Conditions (TA=0-70°C) 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5 - 0.8 V 

Truth Table 

CSl CS2 OE WE Al to Al2 DATA 110 MODE 

H x - - - Hi-Z Unselected 

- L - - - Hi-Z Unselected 

L H X L Stable Input Data Write 

L H L H Stable Output Data Read 

L H H H Stable Hi-Z Output disable 

Note: X means don't care. - means "H", "L" or "Hi-Z" 

DC Electrical Characteristics (V CC = 5V ± 10% ITA = 0 - 70 ° C) 

Symbol Parameter Conditions GM76C88AL-l5 
Unit 

Min Typ*l Max 
VOH High Level Output Voltage IOH= -l.OmA 2.4 Vee-0.1 - V 

VOL Low-Level Output Voltage IOL= 4.0mA - 0.2 0.4 V 

Ice! VI=VIL, VIH tRe = Ilts - 6 10 rnA 

1110 = OmA tRe =Min - 25 40 

Ice2 
Operating Supply Current 

V! = 0.2VIVee-0.2V tRe = 1lts - 3 5 rnA 

1110 = OmA tRe =Min - 20 35 

Ices! CS1=VIH or CS2=VIL - l.5 3.0 rnA 

Iees2 
Standby Supply Current 

CSI =CS2~Vee-0.2V or CS2:::5:0.2V - 2 100 itA 

IIILI Input Leakage Current VI=O to Vee -1 - 1 itA 

IIOILI Output Leakage Current CS1=VIH or CS2=VIL or WE=VIL -1 - 1 itA 
or OE=VIH VIIO=O to Vee 

*1 Typical values are for TA=25°C and Vee=S.OV 
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GoldStar GM76C88AL 

AC Operating Characteristics: (Vcc=5V ± 10%, TA=O-70oq 
Read Cycle 

Symbol Parameter Conditions 
GM76C88AL-15 

Min Max 

tRC Read Cycle Time 150 -

tAA Address Access Time - 150 

tACSI Chip Select 1 Access Time *1 - 150 

tACS2 Chip Select 2 Access Time - 150 

tOE Output enable access time - 70 

tCLZI Chip Select 1 Output Setup Time 10 -

tCHZl Chip Select 1 Output Floating - 70 

tCLZ2 Chip Select 2 Output Setup Time *2 10 -

tCHZ2 Chip Select 2 Output Floating - 70 

tOLZ Output Enable Output Setup Time 5 -
tOHZ Output Enable Output Floating Time - 60 

tOH Output Hold Time *1 30 -

Write Cycle 

Symbol Parameter Conditions GM76C88AL-15 

Min Max 

twc Write Cycle Time 150 -

tCWI Chip Select Time 1 120 -
tCW2 Chip Select Time 2 120 -

tAw Address Enable Time *1 120 -

tAS Address Setup Time 0 -

twp Write Pulse Width 100 -

tWR Address Hold Time 0 -

tDW Input Data Setup Time 60 -

tDH Input data hold time 0 -
tWHZ R/W Output Floating *3 - 70 

tow RlW Output Setup Time 10 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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GoldStar GM76C88AL 

*1 Test Conditions * 3 Test Conditions 
1. Input pulse level: O.SV to 2.2V 
2. tr = tf = IOns 
3. Input and output timing reference levels 1.5V 
4. Output load 1 TTL + CL = IOOpF 

*2 Test Conditions 

264 

1. Input pulse level: O.SV to 2.2V 
2. tr = tf = IOns 
3. Test circuit 

Vce 

~ 

SWl 

10 oulpul lerminal-T"""T"-KI--I 

SpF 

Include scope, leslT 
1001 capacity 

Vss 

(SW2 

Vss 

Test: tCHZl, tcHz2, tOHZ Both SW1 and 
SW2 are close 

Test: tCLZ!, tCLZ2, tOLZ "Hi-Z" to "H" 
SW1 is open, SW2 is close 

Test: tCLZ!, tCLZ2, tOLZ "Hi-Z" to "L" 
SW1 is close, SW2 is open 

Output tum-on tum-off time 

110 Hi-Z 

CS2 

110 

10HZ 

---'-"\I O.SV Hi-Z 

"L" 

O.SV 

O.SV Hi-Z 
i>---l.SV 

O.SV 

1. Input pulse level: O.SV to 2.2V 
2. tr = tf = IOns 
3. Test circuit 

10 oulpul le,minal-+-,.-t<:t--o--:-

SpF 

Include scope, lestT 
1001 capacity 

Vss 

Vee 

3000 

Vss 

Test: tow, tWHZ "Hi-Z" to "H" and "H" 
to "Hi-Z" SW is Voo side 

Test: tow, tWHZ "Hi-Z" to "L" and "L" 
to "Hi-Z" SW is Vss side 

Output tum-on tum-off time 

'i7O-----{ 

"L" 

O.1V Hi-Z 

O.lV 
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TIMING WAVEFORMS 

READ CYCLE 

~ _______________ tRC ________________ --. 

ADDRESS 

1.---------_tM __________ _..1 

1~4 ____ tC01 ______ _. 

tC02 

CS2 

_tOE_ 

High-Z 

DOUT 

NOTE: 1)Mis high for Read Cycle 

GM76C88AL 
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WRITE CYCLE (1) (OE clock) 

I~_~----------------twc-------------------+I 

ADDRESS 

I_-------tcw-----_I 

I __ ----tcw (6) ___ -+1 

CS2 

I_-----twp-----~ 

(1) 

DOUT 

_ __ l..+r----mw _-tDH~L cr VALID DATA ~ 
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WRITE CYCLE (2) (OE Low Fix) 

twc-

ADDRESS 

tAW 

tCW(2) 

CS1 
(6) 

tcw(2) 

CS2 

DOUT 

. ~~- ."~ ---------------a VALID DATA ~ 
NOTES: 
1. A write occurs during the overlap of a low CSi, a high CS2 and a low WE, A write begins at the latest transi­

tion among C5'I going low, CS2 going high and WE going low. A write ends at the earliest transition among 
CST going high. CS2 going low and WE" going high twp is measured from the beginning of write to the end 
of write. 

2. tcw is measured from the later of CST going low or CS2 going high to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the end of write to the address change. tWRl applies in case a write ends at CSl or 

WE going high tWR2 applies in case a write ends at CS2 going low. 
5. During this period, 1/0 pins are in the output state, therefore the input signals of opposite phase to the out­

puts must not be applied. 
6. If C5'I goes low simultaneously with WE going low or after WE going low, the outputs remain in high im-

pedance state. 
7. DouT is the same phase of the latest written data in this write cycle. 
8. DouT is the read data of next address. 
9. If CST is low and CS2 is high during this period, I/O pins are in the output state. Therefore, the input signals 

of opposite phase to the outputs must not be applied to them. 
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GoldStar 
Capacitance: (f= IMHz TA=Z5°C) 

Symbol Parameter Test Condition Min 

CIN Input Capacitance VI=OV 

COUT Output Capacitance Vo=OV 

Note: This parameter is sampled and not 100% tested. 

Data Retention Characteristics (T A = 0 - 70°C) 

Symbol Parameter Test Conditions 

-

-

VeeR Data Retention Supply VeeR! CSl~Vee-0.2V, CS2~Vee-
Voltage 

VeeR2 

leeR Data Retention Current leCRl 

IcCR2 

tCDR Chip Select to Data teDR 
Retention Time 

tR Operation Recovery Time tR 

'VIL min= -0.3V, 3p.A max at TA=0-40°C 
• 'tRe = Read Cycle Time 

0.2V or CS2S0.2V 

CS2S0.2V 

Vec=3.0V, CSl~Vce-0.2V 
CS2~ Vce-0.2V or CS2S0.2V 

Vec=3.0V, CS2S0.2V 

See Retention Waveform 

-Low Vee Data Retention Mode: (1) CS1 Controlled 

Vcc 
4.5V 

2.2V 
VCCRl 

--I4----Data retention mode 

CS1 <!: Vcc-O.2V 

-Low Vee Data Retention Mode: (2) CS2 Controlled 

- Data Retention Mode 

Vcc -----+----........ 
4.5V --- ------

tCDR 

CS2-__ "'\ 

VCCR2 _____ _ 

OAV -- -----
CS2S0.2V 

GM76C88AL 

Max Unit 

6 
pF 

8 

Min Typ Max Unit 

2.0 - - V 

2.0 - - V 

- 1 50' p.A 

- 1 50' p.A 

0 - - ns 

tRC" - - ns 

OV ---------- - --- - - - - - - -- --- --- - - - ---- -- - -- ---- ~ -- ---

Note: In Data Retention Mode, CS2 controls the Address, m, CSl, OE and DIN buffer. If CS2 controls data 
retention mode, VIN for these inputs can be in the high impedance state. If CSl controls the data reten­
tion mode, CS2 must satisfy either CS2~ Vec-0.2V or CS2S0.2V. The other input levels (Address, WE, 
OE, 1101 can be in the high impedance state. 
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Package Dimensions 

28 DIP 

I 
q 1=1 

H H 
H H 

U 
o. 
o. 

015 (0.361) MIN 
• 021 (0.533) MAX 

28 SOP 

P 

1.447 (36.754) MIN 

1.467 (37.262) MAX 

0.05 (1.27) MIN 

0.065 (1.65) MAX 

H H 1-1 H I=l H H H 
HHHH HHH 

u ~ 

0.145 (3.683) MIN 

0.155 (3.937) MAX 

\ 
I~ 11-

I 0.100 (2.54 ) 
~ TYP Ir 

0.708 (18.01) MIN 

0.728 (18.49) MAX 

z ~ :i :; 

m~ ee. 
~ 
ci 

~ 
ci 

0.094 (2.39) MIN 

0.110 (2.79) MAX 

0.002 (0.05) MIN 

0.014 (0.36) MAX 

GM76C88AL 

Unit: inches (mm) 

-~~-=-~LL 
0.008 (0.200) MIN I 
0.Q15 (0.380) MAX 

o 170 (4 318) MIN 

0.180 (4.572) MAX 

0.120 (3.046) MIN 

0.140 (3.556) MAX 

0_80 

0.03 (0.76) MIN 

0.05 (1.27) MAX 

z i :il 
i~ 
.,..: N 
:=..c 
~~ o ci 

II. 0.008 (0.20) MIN 

-----1 0.012 (0.30) MAX 
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~ ~~cr2~.'LTD. 
Description 
The GM76C256/LILL is a 262,144 bit static ran­
dom access memory organized as 32,768 words 
by 8 bits using CMOS technology, and operated 
from a single 5V supply. Advanced circuit tech­
niques provide both high speed and low power 
features with an operating current of 70mA (max) 
at minimum cycle time of 85ns. 
When CS is a logical high, the device is placed in 
low power standby mode in which standby cur­
rent is 2mA (max). 
The GM76C256/LILL has two control inputs. Chip 
select (CS) allows for device selection and data 
retention control, and output enable (l>E) provides 
fast memory access. 
Thus the GM76C256/LILL is suitable for use in 
various microprocessor application systems where 
high speed, low power, and battery back up are 
required. The GM76C256/LILL is offered in 28 pin 
DIP (600 mil) and SOP (330mil). 

Features 
• High Speed: Fast Access and Cycle Time 85/100 

Max. 
• Low Power Standby and Low Power Operation; 

Standby: 0.55mW Max. (Low Power Version) 
Standby: 0.17mW Max. (Low Low Power 

Version) 
Operation: 385m W Max. 

• Completely Static RAM: No Clock or Timing 
Strobe Required 

• Equal Access and Cycle Time 
• Capability of Battery Back up Operation 
• Standard 28 DIP and SOP 

Pin Description 

Pin Function 

AO-A14 Address Input 

WE Write Enable Input 

OE Output Enable Input 

CS Chip Select Input 

1/00-1/07 Data Input/Output 

Vcc Power Supply +5V 

Vss Ground 

270 

GM76C256/L/LL 
32,768 WORDS x 8 BIT 

CMOS STATIC RAM 

Pin Configuration 

AI4 

AI2 

A7 

A6 

AS 

A4 

A3 

A2 

Al 

AO 

1100 

1101 

1102 

Vss 

(Top View) 

Block Diagram 

A6 

-AS 

AS 

A7 

A9 

Al 
-All 
2 
A13' 

Al 4 

1100 

1107 

m 
'-""-' 

: 

0--- 0---

Address Row 
Buffer Decoder 

-.--- ~ 
-

Input 
Control 

T 
I 

Vee 

WE 
AI3 

AS 

A9 

All 

5E 
AIO 

"CS" 

1107 

1106 

1105 

1104 

1103 

Memory Array 
512 Rows 
64x8 Columns 

1············1 
Sense/Switch 

Column Decoder 

I·· ····f 
Address Buffer 

_Vee 

-Vss 

--
I-'- Output 

Control 

'--.---

ii±iit 
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GoldStar GM76C256/L1LL 

Absolute Maximum Ratings * 

Symbol Parameter Rating Unit 

TA Ambient Temperature under Bias 0-70 °C 

TSTG Storage Temperature -65-150 °C 

TSOL Soldering Temperature and Time 260, 10 (at leadl °C, S 

Vee Supply Voltage -0.3-7.0 V 

VIN Inpu t Voltage -0.3*-7.0 V 

VI/O Input and Output Voltage -0.5-Vee+0.5 V 

Po Power Dissipation 1.0 W 

*: - 3.0V at pulse width 50ns Max. 

Recommended Operating Conditions (TA = 0 - 70 0 q 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

V/H Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VOR Data Retention Supply Voltage 2.0 - 5.5 V 

Truth Table 

CS WE OE Input/Outputs Mode 

H X X High-Z Deselect Power Down 

L H L Data Out Read 

L L X Data In Write 

L H H High-Z Deselect 

Note: X means don't care. 

DC Electrical Characteristics: (Vcc=5V ± 10%, TA=O-70oq 

Symbol Parameter Test Conditions Min Typ Max Unit 

VOH Output High Voltage IOH= -1.0mA 2.4 - - V 

VOL Output Low Voltage IOL=2.1mA - - 0.4 V 

lIlLI Input Leakage Current VSs~VIN~Vee -2 - +2 p,A 

IOILI Output Leakage Current CS=V/H or WE=VIL or -2 - +2 p,A 
OE=V/H, VSS<VouT~Vee 

Ices! Stand-by Power Supply Current CS=V/H - - 2 mA 

CS;?:Vee- 0.2V 
Iees2 GM76C256 1 mA 

GM76C256L - 2' 100 p,A 
GM76C256LL - 30 p,A 

Icc Operating Supply Current CS=VIL, VIIo=OmA - - 45 mA 

Icc! Average Operating Power Min. Cycle, duty = 100% - - 70 mA 
Supply Current IIIo=OmA 

'TYP Values are measured at 25°C, Vee=5V 
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GoldStar 
AC Operating Characteristics (V cc = 5V ± 10%, T A = 0 - 70 0 C 1 
Read Cycle 

Symbol Parameter Conditions 
GM76C256L-85 

Min Max 

tRC Read Cycle Time 85 -

tAA Address Access Time - 85 

tACS Chip Select Access Time *1 - 85 

tOE Output Enable to Output Valid - 45 

tOH Output Hold from Address 5 -
Change 

tCLZ Chip Selection to Output 10 -

in Low-Z 

tOLZ Output Enable to Output 5 -

in Low-Z *2 

tcHZ Chip Deselection to 0 30 
Output in High-Z 

tOHZ Output Disable to Output 0 30 
in High-Z 

WriteCycle 

Symbol Parameter Conditions 
GM76C256L-85 

Min Max 

twc Write Cycle Time 85 -

tcw Chip Selection to End of Write 75 -

tAW Address Valid to End of Write *1 75 -

tAS Address Setup Time 0 -

twp Write Pulse Width 60 -

tWR Write Recovery Time 5 -

tDW Data to Write Time Overlap 40 -

tDH Data Hold from Write Time 0 -

tWHz Write to Output in High-Z 0 30 

tow Output Active from End of 
*2 

5 -
Write 
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GM76C256/L/LL 

GM76C256L-1O 
Unit 

Min Max 

100 - ns 

- 100 ns 

- 100 ns 

- 50 ns 

10 - ns 

10 - ns 

5 - ns 

0 35 ns 

0 35 ns 

GM76C256L-1O 
Unit 

Min Max 

100 - ns 

80 - ns 

80 - ns 

0 - ns 

60 - ns 

5 - ns 

40 - ns 

0 - ns 

0 35 ns 

5 - ns 



GoldStar 

* 1 Test Conditions 
1. Input pulse level: O.6V to 2.4V 
2. tr=tf=5ns 
3. Input and output timing reference levels: 1.5V 
4. Output load CL = lOOpF 

+5V 

1.8kO 

1/00--_--... 

CL = 100pF (Includes Jig Capacitance) 

GM76C256/L/LL 

* 2 Test Conditions 
1. Input pulse level: O.6V to 2.4V 
2. tr=tf=5ns 
3. Input timing reference levels: 1.5V 
4. Output timing reference levels: 

± 200m V (the level displaced from stahle output 
voltage level) 

5. Output load CL=5pF 

+5V 

1.8kO 

1/0 lJ--_--____ 
9900 

CL = 5pF (Includes Jig Capacitance) 
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TIMING WAVEFORMS 

Read Cycle 1 (Notes 1, 3) 

GM76C256/L1LL 

I_--------IRC-----------I .... I 

VIH 

ADDRESS 
VIL 

I .... <-------IAA-------o--/ 
_--IOH---< .... I 

Dour. PREVIOUS VALID DATA 

Read Cycle 2 (Notes 2, 3) 

VIH 

ADDRESS 

VIL 

Dour 

Notes: 

I_--------IRC 

I __ ---IOE---<o-I 

_IOLZ-

-ICLZ 

1. Device is continuously selected. OE, CS = VIL 

VALID DATA 

2. Address valid prior to or coincident with CS transition low. 
3. WE is high for read cycle. 
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Write Cycle 1 (WE Controlled) (Note 1, 2) 

ADDRESS 
VIL 

_-----twc-------_I 

.. tAS __ ~ 

GM76C256/L/LL 

Dour High-Z ----{l"I""-............... -"---'''-''--'-
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Write Cycle 2 (CS Controlled) (Note 1, 2, 3) 

twc 

VIH 

ADDRESS 

VIL 

tcw 

CS 

tAW 

twp 

WE 

tDW 
tDH 

DIN VALID DATA 

DOUT --------------HIGH-Z----------------

Notes: 
1. The internal write time of the memory is defined by the overlap of CS low and WE low. Both signals must 

be low to initiate a write and either signal can terminate a write by going high. The data input setup and 
hold timing should be referenced to the rising edge of the signal that terminates the write. 

2. Data I/O is high impedance if ern = VIH 
3. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 
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Capacitance 

Symbol Parameter Test Condition Min Max Unit 

CIN Input Capacitance TA=25°C, f= IMHz - 6 

COUT Output Capacitance Vcc=5.0V - 8 
pF 

Note: Tested on a sample basis 

Data Retention Characteristics: (TA = 0 -70oq 

Symbol Parameter Test Conditions Min Typ Max Unit 

VCCR Date Retention Supply Voltage CS~ VccR-0.2V 2.0 - 5.5 V 

ICCR Data Retention Current Vcc=3.0V, 
50 p.A ~~2.8V - -

tcDR Chip Select Data Hold Time Refer to the figure 
0 below - - ns 

tR Operation Recovery Time tRC' - - ns 

Note *: Read Cycle Time 

Data Retention Timing 

Data Retention Mode 

Vee ---------____. 
4.SV VeeR,,2.0V 

Cs"VeeR-O.2V 

Note: When retaining data in standby mode, supply voltage can be lowered within a certain range. Read or 
write cycle cannot be performed while the supply voltage is low. 

277 



GoldStar 

Package Dimensions 

28 DIP 
1.447 (36.754) MIN 

1.467 (37.262) MAX 

0.05 (1.27)MIN 

0.065 (1.65) MAX 

I 
t I---' I---' I-' }-J I---' I-' f--' I~ I---' 

~ U 

0.145 (3.683) MIN 

0.155 (3.937) MAX 

j 
I-' r- H 

II---' 
p-

l ) 

L. 

0.015 (0381) MIN r- 0.100 (2.54 ) . o 021 (0 533) MAX 

28 SOP 

0.710 (18.03) MIN 

0.762 (19.35) MAX 

---..ll- 0.012 (0.30) MIN ---J 
0.020 (0.51)MAX 
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TYP 

/ _ 0.050 (1.270) 

TYP 

.. -

0.094 (2.39)MIN 

0.119 (3.02)MAX 

0.00 (0.00) MIN 

0.014 (0.36)MAX 

GM76C256/LILL 

Unit: inches (mm) 

~~bL 
--...::::::::: 

0.008 (0.200) MIN I 
0.015 (0.380) MAX 

0.170 (4.318) MIN 

0.180 (4.572) MAX 

0.120 (3.048) MIN 

0.140 (3.556) MAX 

~~ 
,....: C\i 

NO 
"' 0 ... "' o ci 

)1.0.004 (0.10)MIN 
---1 0.012 (0.30)MAX 



Description 
The GM76C256AUALL is a 262,144 bit static ran­
dom access memory organized as 32,768 words 
by 8 bits using CMOS technology, and operated 
from a single 5V supply. Advanced circuit tech­
niques provide both high speed and low power 
features with an operating current of 50mA Imax) 
at minimum cycle time of 70ns. 
When CS is a logical high, the device is placed in 
low power standby mode in which standby cur­
rent is 1mA Imax). 
The GM76C256AUALL has two control inputs. 
Chip select ICS) allows for device selection and 
data retention control, and output enable (OE) pro­
vides fast memory access. 
Thus the GM76C256AUALL is suitable for use 
in various microprocessor application systems 
where high speed, low power, and battery back 
up are required. The GM76C256AUALL is offer­
ed in 28 pin DIP (600 mil) and SOP 1330mil). 

Features 
• High Speed: Fast Access and Cycle Time 

70/85/100n5 Max. 
• Low Power Standby and Low Power Operation; 

Stand by: 0.55mW Max. (Low Power Version) 
Stand by: 0.17mW Max. (Low Low Power 
Version) 
Operation: 275mW Max. 

• Completely Static RAM: No Clock or Timing 
Strobe Required 

• Equal Access and Cycle Time 
• Capability of Battery Back up Operation 
• Standard 28 DIP and SOP 

Pin Description 

Pin Function 

AO-A14 Address Inputs 

WE Write Enable Input 

OE Output Enable Input 

CS Chip Select Input 

1/00-I/07 Data Input/Output 

Vcc Power Supply + 5V 

Vss Ground 

AS 

A7 

A9 

Al 

Al 

GM76C256AL/ALL 
32,768 WORDS x 8 BIT 

CMOS STATIC RAM 

Pin Configuration 

AI4 

AI2 

A7 

A6 

AS 

A4 

A3 

A2 

Al 

AO 

[/00 

[/01 

II02 

Vss 

(Top View) 

Block Diagram 

r--- r---

A6 

AS Address Row 

All 
Buffer Decoder 

2 
AI3 

4 '--,...- -
[/00 

Input 
Control 

II07 

T m ........., 
I 

Vee 

WE 
AI3 

AS 

A9 

All 

6E 
AIO 

cs 
II07 

II06 

IIOS 

II04 

II03 

Memory Array 
512 Rows 
64xS Columns 

1············1 
Sense/Switch 

Column Decoder 

I···· ...... -1 
Address Buffer 

+--Vee 

+--VSS 

'--'- Output 
Control 

-,...-

i-rimo 
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GoidStar GM76C256ALlALL 

Absolute Maximum Ratings * 

Symbol Parameter Rating Unit 

TA Ambient Temperature under Bias 0-70 °C 

TSTG Storage Temperature -65-150 °C 

TSOL Soldering Temperature and Time 260, 10 (at lead) DC, S 

Vee Supply Voltage -0.3-7.0 V 

VIN Input Voltage -0.3* -7.0 V 

VI/O Input and Output Voltage -0.5-Vee+0.5 V 

PD Power Dissipation 1.0 W 

*: - 3.0V at pulse width 50ns Max. 

Recommended Operating Conditions (TA = 0 - 70 0 q 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VDR Data Retention Supply Voltage 2.0 - 5.5 V 

Truth Table 

CS WE OE Input/Output Mode 

H X X High Z Deselect Power Down 

L H L Data Out Read 

L L X Data In Write 

L H H High Z Deselect 

Note: X means don't care 

DC Electrical Characteristics: (Vcc=5V±100/0, TA=O-70oq 

Symbol Parameter Test Conditions Min Typ Max Unit 

VOH Output High Voltage IOH= -l.OmA 2.2 - - V 

VOL Output Low Voltage IOL= 2.1mA - - 0.4 V 

IIILI Input Leakage Current Vss:sVIN:sVee -1 - 1 /LA 

lOlL! Output Leakage Current CS=VIH or WE=VIL or -1 - 1 /LA 
OE=VIH, VSS:sVouT:sVee 

Ices! Stand-by Power Supply CS=VIH - - 1 rnA 
Current 

CS~Vee-O.2V 
lees2 GM76C256AL - 2' 100 /LA 

GM76C256ALL - I' 20 /LA 

Icc Operating Supply Current CS=VIL, VIIo=OmA - 7 15 rnA 

Icc! Average Operating Min. Cycle, duty = 100% - - 50 rnA 
Power Supply Current 1110 = OmA 

*TYP. Values are measured at 25°C, Vee = 5V 
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AC Operating Characteristics (Vcc=5V ± 10%, TA 
Read Cycle 

Symbol Parameter Conditions 
GM76C256AL-70 

Min Max 

tRC Read Cycle Time 70 -

tAA Address Access Time - 70 

tACS Chip Select Access Time "I - 70 

tOE Output Enable to Output Valid - 35 

tOH Output Hold from Address 5 -
Change 

tCLZ Chip Selection to Output in 10 -
Low-Z 

tOLZ Output Enable to Output in "2 5 -
Low-Z 

tCHZ Chip Deselection to Output in 0 30 
High-Z 

tOHZ Output Disable to Output in 0 30 
High-Z 

Write Cycle 

Symbol Parameter Conditions 
GM76C256AL-70 

Min Max 

twc Write Cycle Time 70 -

tew Chip Selection to End of Write 60 -
tAW Address Valid to End of Write "I 60 -
tAS Address Setup Time 0 -

twp Write Pulse Width 50 -

tWR W rite Recovery Time 0 -

tDW Data to Write Time Overlap 30 -

tDH Data Hold from Write Time 0 -

tWHZ Write to Output in High-Z 0 25 

tow Output Active from End of 
Write 

"2 5 -

GM76C256ALlALL 

GM76C256AL-85 GM76C256AL-IO 
Unit 

Min Max Min Max 

85 - 100 - ns 

- 85 - 100 ns 

- 85 - 100 ns 

- 45 - 50 ns 

5 - 10 - ns 

10 - 10 - ns 

5 - 5 - ns 

0 30 0 35 ns 

0 30 0 35 ns 

GM76C256AL-85 GM76C256AL-IO 
Unit 

Min Max Min Max 

85 - 100 - ns 

75 - 80 - ns 

75 - 80 - ns 

0 - 0 - ns 

60 - 60 - ns 

5 - 5 - ns 

40 - 40 - ns 

0 - 0 - ns 

0 30 0 35 ns 

5 - 5 - ns 
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Goidstar 
*1 Test Conditions 

1. Input pulse level: O.6V to 2.4V 
2. tr = tf = Sns 
3. Input and output timing reference levels: I.SV 
4. Output load CL= lOOpF 

+5V 

1.BkO 

I/OO--,,--~ 

CL = 100pF (Includes Jig Capacitance) 
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*2 Test Conditions 
1. Input pulse level: O.6V to 2.4V 
2. tr=tf=Sns 
3. Input timing reference level: O.8V to 2.2V. 
4. Output timing reference levels: 

± 200m V (the level displace from stable 
output voltage level) 

S. Output load CL = 5pF 

+5V 

1.BkO 

1/0 u---..---. 
9900 

CL = 5pF (Includes Jig Capacitance) 



GoldStar GM76C256AUALL 

TIMING WAVEFORMS 
Read Cycle 1 (Notes 1, 3) 

I_-------IRC--------... I 

ADDRESS 

I ..... >--_____ IAA-:-_____ ~ 

DOUT. PREVIOUS VALID DATA VALID DATA 

Read Cycle 2 (Notes 2, 3) 

• IRC -
ADDRESS ~ ~ ~ f-

I r\ I \ 

~ r L 
I 

• lACS • 

~ 
K -i-

I 
• IOE 

I+-loLZ- ~toF-: 
-ICLZ- ICHZ 

DOUT 
Vllillb \ VALID DATA 

HIGH-Z \\\\\\\J / 

Notes: 
1. Device is continuously selected. OE, CS = VIL 

2. Address valid prior to or coincident with CS transition low. 
3. WE" is high for read cycle. 

HIGH-Z 
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Write Cycle 1 (WE Controlled) (Note 1, 2) 

ADDRESS 
VIL 

I------twc-------... I 

GM76C256AUALL 

Dour High-Z ---<lJ1"'-......... '--"'--"-''--''-L 
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Write Cycle 2 (CS Controlled) (Note 1, 2, 3) 

ADDRESS 

DOUT 

Notes: 

I..-----------------twc-----------------~ 

_----tcw-----_I 

1---------+--------tAw-------~1 

1--------twP------·1 

tDH 
1..--------tDw---~--.l 

VALID DATA 

--------------HIGH-Z----------------

1. The internal write time of the memory is defined by the overlap of CS low and WE low. Both signals must 
be low to initiate a write and either signal can terminate a write by going high. The data input setup and 
hold timing should be referenced to the rising edge of the signal that terminates the write. 

2. Data 110 is high impedance if OE = VIH 
3. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 
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Goldstar GM76C256ALlALL 

Capacitance 

Symbol Parameter Test Condition Min Max Unit 

CIN Input Capacitance TA=2SoC, f=lMHz - 6 

COUT Output Capacitance Vcc=S.OV - 8 
pF 

Note: Tested on a sample basis 

Data Retention Characteristics: (TA=O° -7C~C) 

Symbol Parameter Test Conditions Min Typ Max Unit 

VCCR Data Retention Supply Voltage CS~Vcc-0.2V 2.0 - 5.5 V 

Vcc=3.0V I AL - 1" 50 
ICCR Data Retention Current CS~2.8V I ALL 

",A 
- 0.5" 10 

tCDR Chip Select Data Hold Time 
Refer to the figure 
below 

0 - - ns 

tR Operation Recovery Time tRC' - - ns 

Note' : Read Cycle Time 
Note": Typ, Values are measured at 25°C. 

Data Retention Timing 

Data Retention Mode 

Vcc ----------,1 
4.SV VCCR~2.0V 4.SV 

Note: When retaining data in standby mode, supply voltage can be lowered within a certain range. Read or 
write cycle cannot be performed while the supply voltage is low. 
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Package Dimensions 

28 DIP 
1.447 (36.754) MIN 

1.467 (37.262) MAX 

o 

0.05 (1,27)MIN 

0.065 (1,65) MAX 

L 
tl H H H H H H H )-\ H 

~ If 

z x 
~ 

..: 
::; 

N S 
to .... 
"': ~ 
'" '" 
0 0 

'" '" '" '" 0 0 

0.145 (3.683) MIN 

0.155 (3,937) MAX 

\ 
H H H IH 11-
l 

0,015 (0,381) MIN Wr- 0,100 (2.54 ) . 
0,021 (0.533) MAX TYP 

28 SOP 

0 

0.710 (18,03) MIN 

0.762 (19.35) MAX 

--11. 0,012 (0,30) MIN --I I. OO~~ ,270) 
0,020 (0.51) MAX 

• 

z 
~ 

C;; 
to 
K 
C\J 

'" 0 

--

x ..: 
::; 
a> 
<Xl 

~ 
'" '" ci 

0.094 (2,39)MIN 

0,119 (3.02)MAX 

0.00 (0.00) MIN 

0,014 (0,36)MAX 

GM76C256ALI ALL 

Unit: inches (mm) 

'" 

~!bL 
------..--=:::: 

0.008 (0,200) MIN I 
0.015 (0,380) MAX 

0,170 (4,318) MIN 

0,180 (4,572) MAX 

0.120 (3.048) MIN 

0,140 (3,556) MAX 

eo s .. " C\J 

~ 0-
'" 0 .. '" ci ci 

11.0.004 (0.10)MIN 
---+j 0,012 (0,30)MAX 
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Description 
The GM76C8128/LILL is a 1,048,576 bits static 
random access memory organized as 131,072 
words by 8 bits. Using a 0.8um advanced CMOS 
technology, it provides high speed operation with 
minimum cycle time of 70/85/100ns. The device 
is placed in a low power standby mode with CS1 
high or CS2 low and the output enable (OE) al­
lows fast memory access. Thus it is suitable for 
high speed and low power applications, especial­
ly where battery back-up is required. 
The GM76C8128/LILL is offered in a 32-pin 
DIP (600mil) and SOP (525 mill 

Features 
• High Speed: Fast Access and Cycle Time 

70/85/100ns Max. 
• Low Power Standby and Low Power 

Operation. 
Standby: 5.5mW Max. 
Standby: 0.55mW Max. (Low Power Version) 
Standby: 0.275mW Max (Low Low Power 
Version) 

• Operation: 385mW (Max) 
• Completely Static RAM: No Clock or Timing 

Strobe Required 
• Equal Access and Cycle Time 
• Capability of Battery Back up Operation 
• Single + 5V Operation (± 10%) 
• Standard 32 DIP and SOP 

Pin Description 

Pin Function 

AO-A16 Address Inputs 

WE Write Enable Input 

CSl, CS2 Chip Select Input 

OE Output Enable Input 

I/OO-I/07 Data Inputs/Outputs 

Vcc Power Supply (+ 5V) 

Vss Ground 

NC No Connection 

288 

AD-
Al 
A2 

A14 
A15 
AlB 

eSl 
CS2 

OE 

WE 

GM76C8128/L/LL 
131,072 WORDS x 8 BIT 

CMOS STATIC RAM 

Pin Configuration 

NC Vee 
A16 A15 

A14 CS2 

A12 WE 

A7 A13 

A6 AS 

A5 A9 

A4 All 

A3 OE 

A2 Ala 

Al CSl 

AO 1107 

1/00 1/06 

1/01 1/05 

1/02 1/04 

Vss 1/03 

(Top View) 

Block Diagram 

y 
512 Memory Cell Array 

ddres 
Buffer 

CSi,CS2 

Chip 
Control 

512 x 256 x 8 
(12BKxBI, 

JlO Buffer 



GoldStar GM76C8128/UIL 

Absolute Maximum Ratings 

Symbol Parameter Rating Unit 

TA Ambient Temperature under Bias 0-70 °e 
TSTG Storage Temperature -55-150 °e 
TsoL Soldering Temperature and Time 260, 10 iat lead) °e, S 

Vee Supply Voltage -0.3-7.0 V 

VIN Input Voltage -0.3* -7.0 V 

VI/O Input and Output Voltage -0.5-Vee+0.5 V 

Po Power Dissipation 1.0 W 

*: - 3.0V at pulse width 50ns Max. 

Recommended Operating Conditions (TA=O-70°C) 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Vee+0.3 V 

VIL Input Low Voltage -0.3 - 0.8 V 

VOR Data Retention Supply Voltage .2.0 - 5.5 V 

Truth Table 

CSI CS2 OE WE Al to Al6 DATA 110 Mode 

L H L H stable Output Data Read 

L H X L stable Input Data Write 

L H H H stable Hi-Z Output Disable 

H X X X - Hi-Z 

X L X X - Hi-Z 
Standby 

Note: X means don't care 

289 



Goidstar GM76C8128/UIL 

DC Electrical Characteristics (Vcc=5V ± 100/0, TA=O-70oq 

Symbol Parameter Conditions Min Typ Max Unit 

hlL) Input Leakage Current VIN=O to Vee -1 - +1 /lA 

lOlL) Output Leakage Current CSI = VIH or CS2= VIL -1 - +1 /lA 
OE=VIH, VSS~VouT~Vee 

IOH High Level Output Current VOH=2.4V -1.0 - - rnA 

IOL Low Level Output Current VOL=0.4V - - 2.1 rnA 

Ice Operating Supply Current CS1=VIL or CS2=VIH - 3S rnA 
VIN=VIHiVIL,louT=OrnA 

CS1=VIL and CS2=VIH 
Icc! VIN = VIHiVIL - 70 rnA 

lOUT = OrnA 

Average Operating Current 
tcycle = Min. cycle 

CS1=0.2V, CS2=Vee-0.2V 
Ice2 VIN= Vee-0.2V/0.2V - - 30 rnA 

louT=OrnA 
tcycle = l/ls 

IcCSI CSI = VIH or CS2 = VIL - - 3 rnA 

CS1=Vce-2V, CS2=0.2V 
Vcc=2.0V-S.SV 

Iccs2 Standby Current GM76C8128 - - 1 rnA 
GM76C8128L - 2' 100 /lA 
GM76C8128LL - 2- SO /lA 

-TYP. Values are measured at 2SoC, Vec=SV 
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GoldStar GM76C8128/1Ill.. 

AC Operating Characteristics (Vcc=5V ± 10%, TA=O-70oq 

Read Cycle 

GM76C8128/L·70 GM76C8128/L-85 
Symbol Parameter 

Min Max Min Max 

tRC Read Cycle Time 70 - 85 -

tAA Address Access Time - 70 - • /,85 

tACSl Chip Select 1 Access Time - 70 - 85 

tACS2 Chip Select 2 Access Time - 70 - 85 

tOE Output Enable Access Time - 35 - 45 

tCHZl Chip Select 1 Output Setup Time 5 - 10 -

tCHZl Chip Select 1 Output Floating - 25 - 30 

tCLZ2 Chip Select 2 Output Setup Time 5 - 10 -

tCHZ2 Chip Select 2 Output Floating - 25 - 30 

tOLZ Output Enable Output Setup Time 0 - 0 -

tOHz Output Enable Output Floating Time - 25 - 30 

tOH Output Hold Time 10 - 10 -

Write Cycle 

GM76C8128/L·70 GM76C8128/L·85 
Symbol Parameter 

Min Max Min Max 

twc Write Cycle Time 70 - 85 -

tCW! Chip Select Time 1 65 - 75 -

tCW2 Chip Select Time 2 65 - 75 -

tAW Address Enable Time 60 - 70 -

tAS Address Setup Time 0 - 0 -

twp Write Pulse Width 50 - 60 -

tWR Address Hold Time 0 - 0 -

tow Input Data Setup Time 30 35 -

tOH Input Data Hold Time 0 - 0 -

tWHZ R/W Output Floating - 25 - 30 

tow R/W Output Setup Time 0 - 0 -

AC TEST CONDITIONS 
- Output load: 100pF + 1 TTL Gate 
- Input pulse level: O.6V to 2.4V 
- Input and output timing reference levels 0.8V, 2.2V 
- tr=tf=5ns 

GM76C8128/L·1O 
Unit 

Min Max 

100 - ns 

- 100 ns 

- 100 ns 

- 100 ns 

- 50 ns 

10 - ns 

- 35 ns 

10 - ns 

- 35 ns 

0 - ns 

- 35 ns 

10 - ns 

GM76C8128/L·1O 
Unit 

Min Max 

100 - ns 

80 - ns 

80 - ns 

80 - ns 

0 - ns 

60 - ns 

0 - ns 

40 - ns 

0 - ns 

- 35 ns 

0 - ns 
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TIMING WAVEFORMS 

Read Cycle (Note 1) 

ADDRESS 

I. 
CS1 

CS2 

OE 

DOUT 

292 

GM76C8128/UU. 

tRC 

fAA 
lAcs 1 

tcLZ1 

IACS2 

tcLZ2 

. toLZ __ 

High-Z 



Goldstar 

Write Cycle(l) (WE Controlled) (Notes 2,3,4) 

ADDRESS 

CS2 

DOUT 

twc 

tAs 

tAw 
I-------+-~~~~--

GM76C8128/UIL 

twR --
twp 

tCW1 

tcW2 
.---~ 

___________________________ ,I~~~-~-~tO=W==---,-.----t-DH----_lr__ 
~ VALID DATA L DIN 
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Write Cycle (2)(CSl Controlled) (Note 4) 

twc 

ADDRESS 

tWR 

twp 

tCW1 

tCW2 

CS2 

tWHZ 

tCLZ 

Dout 

________ l~-tDw----tD-H-l_ 
~ VALID DATA ~ DIN 
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Write Cycle (3)(CS2 Controlled) (Note 4) 

twc 

ADDRESS 

twp 

CS2 

tWHZ 

Dout 

Din -----------------i t:~u:~:A1,....----
NOTES: 
1. WE is High for Read Cycle. 
2. Assuming that CSl Low transition or CS2 High transition occurs coincident with or after WE Low transi­

tion. Outputs remain in a high impedance state. 
3. Assuming that CSl High transition or CS2 Low transition occurs coincident with or prior to WE High transi­

tion. Outputs remain in a high impedance state. 
4. Assuming that OE is high for write cycle. Outputs are in a high impedance state during this period. 
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Capacitance: (f= IMHz, TA=25°C) 

Symbol Parameter Test Conditions 

CIN Input Capacitance Vj=OV 

COUT Input Capacitance Vo=OV 

Note: This parameter is sampled and not 100% tested. 

Data Retention Characteristics (T A = 0 - 70 ° C) 

Symbol Parameter 

VCCR Data Retention Supply Voltage 

Data Retention Current I I L 
lecR Vcc=3.0V 

I LL 

tCDR Chip Select to Data Retention Time 

tR Operation Recovery Time 

*20p.A max at TA=0-40° ... 

• Low Vcc Data Retention Mode: (1) CSI Controlled 

Vce 

4.SV 

2.2V 

VeCR1 

CS1 

tCDR Data retention mode 

CS1 ~Vcc-O.2V 

Min 

2.0 

-

-

0 

5 

ov ----- ---- - -- ---- -- -- - ----- ----- --- - -- -- - - - --- - - - - -- - ---

• Low Vec Data Retention Mode: (2) CSZ Controlled 

VCC 

4.5V 

CS2 

VCCR2 

O.4V 

OV 

------\ 

Data Retention Mode 

tCDR 

\ __________ ..l. ______ ~ 

CS2<O.2V 

GM76C8128/UIL 

Min Max Unit 

- 8 pF 

- 8 pF 

Typ Max Unit 
- 5.5 V 

1 50' 

1 25 
p.A 

- - ns 

- - ns 

Note: In Data Retention Mode, CS2 controls the Address, WE, CSl, OE and DIN buffer. If CS2 controls data 
retention mode, VIN for these inputs can be in the high impedance state. If CSI controls the data reten· 
tion mode, CS2 must satisfy either eS2 ~ V cc·0.2V or CS2:::; 0.2V. The other input levels IAddress, WE, 
OE, 110) can be in the high impedance state. 
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Package Dimensions 

32 DIP 

1.645(41.78)MIN 

1.655(42.04)MAX 

0.016(0.41)MIN I 
0.020(0.51)MAX ~ 

32 SOP 

0.820(20.83) MIN 
0.830(21.08) MAX 

--11.0.014(0.35) MIN I 
0.020,(0.51) MAX -----, 

0.100 (2.54) 

TYP 

3.81 (0.15)TYP 

--

l!::~ 
::;::; 
LOS 
q~ 
~ ~ 

~¥ 
ci ci 

GM76C8128/ULL 

Unit: inches (mm) 

'~fl - il t ::;::;N 
~ co" 
~ co ~ a.. 
I.(') U')->-
!:..!:..~ ..... 
g ~l() 
(0 (00 

00 

~ it / 
--.. ~ 

0.008 (0.200) Md 

0.015 (0.380) MAX 

0.165 (4.191) MIN 

0.190 (4.83)MAX 

0.125(3.18)MIN 
0.135(3.43)MAX 

"" 0.02(0.53) MIN 

0.04(1.04) MAX 
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Description 
The GM231000 high-performance Read Only 
Memory is organized as 131,072 words by eight 
bits an access time of 200/250 ns. It is desgined 
to be compatible with all microprocessors and 
similar applications where high performance 
large-bit storage and simple interfacing are impor­
tant considerations. 
The GM231000 offers automatic power down con­
trolled by the Chip Enable (CE) input. When CE 
goes HIGH, the device will automatically power 
down and remain in a low power standby mode 
as long as CE remains HIGH. This feature pro­
vides system level power savings of as much as 
80%. Pin 20 can also be Mask Programmed as a 
CS or CS allowing two GM231024 ROM's to be 
wired-OR without external decoding. 
This ROM is packaged in industry-standard 28 pin 
dual-in-line package and is available in ceramic 
or low-cost plastic. 

Features 
• 131,072 x 8 organization 
• Single + 5V Supply 
• Access time 200/250 ns (Max) 
• Totally static operation 
• Completely TTL compatible 
• Operating current 100 rnA (Max) 
• Standby current 20 rnA (Max) 
• Automatic power down (CE) 

Programmable Chip Select 
3-state outputs for wired-OR expansion 

• 28-pin industry-standard DIP (600 mil) 
• EPROMs accepted as program data input 

Pin Description 

Pin Function 

AO-A16 Address Inputs 

00-07 Data Outputs 

CE Chip Enable Input 

CS/CS Chip Select Input 

Vcc Power Supply 

Vss Ground 

GM231000 
131,072 WORDS x 8 BIT 

NMOS MASK ROM 

Pin Configuration 

28 DIP (Top View) 

A1S Vee 

A12 A14 

A7 A13 

A6 AS 

AS A9 

A4 A11 

A~ A16 

A2 A10 

A1 CEICSICS' 

Ao 07 

00 06 

01 05 

02 04 

Vss 03 

'CHIP SELECT(CS) IS PROGRAMMABLE ACTIVE 
LOW OR ACTIVE HIGH. 

Block Diagram 

AO-AI6 
ADDRESS 

INPUTS 

CEICSICS' -------1" 

1,048,576 
ROM ARRAY 

1131,072x8j 

COLUMN SELECT 
CIRCUITRY 
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GoldStar GM231000 

Absolute Maximum Ratings * 

Symbol Parameter Rating Unit 

TA Ambient Operating Temperature 0-70 °C 

TSTG Storage Temperature -65- 125 °C 

Vee Supply Voltage Ground Potential -0.5-7.0 V 

VOUT Applied Output Voltage -0.5-7.0 V 

VIN Applied Input Voltage -0.5-7.0' V 

PD Power Dissipation l.0 W 

'Strcss above 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 operational sections of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

DC Electrical Characteristics: (Vcc=5V ± 10%, VSS=OV, TA=O-70oq 

Symbol Parameter Conditions Min Max Unit 

VOH Output High Voltage IOH= -l.OmA 2.4 V 

VOL Output Low Voltage IOL= 3.2mA 0.4 V 

VIH Input High Voltage 2.0 V 

VIL Input Low Voltage -0.5 0.8 V 

ILl Input Leakage Current VIN=OV to Vcc 10 J.tA 

ILO Output Leakage Current VOUT=OV to Vcc 10 J.tA 

Ice Operating Supply Current Note 1 100 mA 

ISB Standby Supply Current CE=VIH 20 mA 

los Output Short Circuit Current Note 2 90 mA 

AC Operating Characteristics (Vcc=5V ± 10%, TA=O-70°C, GND=OV 

GMZ31000-Z0 GMZ31000-Z5 
Symbol Parameter Unit Note 

Min Max Min Max 

tRC Cycle Time 200 250 ns 

tAA Address Access Time 200 250 ns 

tOH Output Hold After Address Change 10 10 ns 

tACE Clip Enable Access Time 200 250 ns 

tACS Chip Select Access Time 85 100 ns 

tLZ Output LOW-Z Delay 10 10 ns 3 

tHZ Output HIGH-Z Delay 85 100 ns 4 

Capacitance (TA=Z5°C, f= 1.0 MHz, Note 51 

Symbol Parameter Conditions Min Max Unit 

CI Input Capacitance VIN=OV 5 pF 

Co Output Capacitance VOUT=OV 5 pF 
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GoldStar GM231000 
Notes: 
1. Measured with device selected and outputs unloaded. 
2. For a duration not to exceed 30 seconds. 
3. Output LOW impedance delay (tLZ) is measured from CE or CS going active. 
4. Output HIGH impedance delay I tHz I is measured from CE or CS going inactive. 
5. This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS 

Propagation Delay From Address (CE/CS/CS Active) 

ADDRESS 
INPUT 

DATA 
OUT 

_-------IRC--------~I 

VALID ADDRESS 

VALID DATA 

Propagation Delay From Chip Enable, Chip Select or Output Enable (Address Valid) 

CE 

estCS 

DATA 
OUT 

• 

\-
1\ 

• 

ICC - - - - 1--

VCC C URRENT 

Iss 

lACE 

lACS 

\ 
/ 
t 
\ 

• ILZ 

III 

- - --

.I 
~ 

......--- tpu---+ 

AC Test Conditions 

Input Pulse Levels 
Input Rise and Fall Times 
Input Timing Level 
Output Timing Level 
Output Load 

0.8 to 2.2V 
lOns 
1.SV 

0.8 and 2.0V 
See Figure 1 

• 

~ 
/ 

• • 1HZ .. 

VALID 
\ ~ 
/ ~ 

-4---tHZ----' 

• 

~~ VALID DATA \ ~ 
/ 

• 

- -
\ 

L 
IpD -

+5V 

FIGURE 1 
12500 

DOUT ___ -. __ --/ 

7750 

100 pF 
(INCLUDING SCOPE 
AND JIG) 
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Package Dimensions 

28 DIP 

1.447 (36.754) MIN 

1.467 (37.262) MAX 

0.05 (1.27) MIN I L __ 
---0-.0-65~(-1-.6-5)-M-A-X----·· ~ 

0.145 (3.683) MIN 

0.155 (3.937, MAX 

0.Q15 (0.381)MIN 
0.021 (0.533) MAX 

0.100 (2.54) TYP --
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Unit: inches (mm) 

g 
<0 

'--- >--- 0 I 
-----'J ~ 

0.008 (0.200) MIN / 

0.015 (0.380) MAX 

0.170 (4.318) MIN 

0.180 (4.572) MAX 

0.120 (3.048) MIN 

0.140 (3.556) MAX 



Description 
The GM23ClOOO is a high performance read only 
memory organized as 131,072 words by 8 bits. 
It is designed to be compatible with all micro­
processors and similar applications where high­
performance large-bit storage and simple interfac­
ing are important design considerations. The 
GM23ClOOO offers automatic powerdown con­
trolled by the Chip Enable CE/CE input. When 
CE/CE goes LOWIHIGH, the device will automat­
ically power down and remain in a low power 
standby mode as long as CE/CE remains LOW I 
HIGH. Pin 20 maya so be mask programmed as 
CS/CS (active HIGH or LOW, but not powerdown) 
in order to eliminate bus contention in multiple 
bus micro-processor systems. 

Features 

• 131,072 x 8-bit organization 
• Single + 5V Power Supply 
• Access times: 100/120 ns (Max.) 
• Current 

Operating: 40 mA (Max.) 
Standby: 30p.A (Max.) 

• 3-state outputs for wired-OR expansion 
• Mask programmed for Chip Enable 

(Powerdown) CE/CE or Chip Select CS/CS 
• Fully static operation 
• TTL-compatible inputs and outputs 
• 28-pin industry-standard DIP (600 mil) 

Pin Description 

Pin Function 

AO-A16 Address Inputs 

00-07 Data Outputs 

CE/CE Chip Enable Input 

CS/CS Chip Select Input 

Vee Power Supply 

Vss Ground 

AO-A'6 
ADDRESS 
INPUTS 

CS/CS/CE/CE 

GM23CIOOO 
131,072 WORDS x 8 BIT 

CMOS MASK ROM 

Pin Configuration 
28 DIP (Top View) 

A,S Vee 
A'2 2 A'4 
A7 3 26 A'3 
A6 4 25 As 
As 5 24 A9 
~ 6 23 An 
AJ 7 22 A16. 
A2 8 21 A'0 
A, 9 20 CE/CE/CS/CS' 

Ao 19 07 
00 18 06 
0, 17 05 
02 16 04 
Vss 15 03 

'Chip Select (CS) is Programmable Active 
Low or Active High. 

Block Diagram 

POWER 
DOWN 

OR 
CHIP 

SELECT 
CIRCUITRY 

1,048,576 
ROM ARRAY 
(131.072 x 8) 

COLUMN SELECT 
CIRCUITRY 

00 
01 

'---r-o ........... 0 2 
'---+[:,.:-.,JL- 03 

'------f--{::""';- 0 4 
'----f1I>-_+_ 05 

'----.;...:-J>-<f- 0'6 
, I 07 
L __ J 
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GoldStar GM23CIOOO 

Absolute Maximum Ratings* 

Symbol Parameter Rating Unit 

TA Ambient Operating Temperature -10-80 °C 

TSTG Storage Temperature -65-150 °C 

Vee Supply Voltage to Ground Potential -0.5-7.0 V 

VOUT Output Voltage -0.5-Vee+0.5 V 

VlN Input Voltage -0.5-Vee+0.5 V 

PD Power Dissipation 300 mW 

Soldering Temp. & Time '250, 10 °C, sec 

* Comments 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
These are stress ratings only and functional operation of this device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rat­
ing conditions for extended periods may affect device reliability. 

DC Electrical Characteristics: (TA=O°C to +70°C, Vcc=5.0V ± 10%, GND OV) 

Symbol Parameter Conditions Min. Max. Unit Note 

VOH Output High Voltage IOH= -1.0mA 2.4 V 

VOL Output Low Voltage IOL=3.2mA 0.4 V 

VIH Input High Voltage 2.2 Vee+ 0.3 V 

VlL Input Low Voltage -0.5 0.8 V 

ILl Input Leakage Current VIN=OV to Vee 10 pA 

ILO Output Leakage Current VOUT=OV to Vee 10 pA 1 

Icc Operating Current 1 cyc= lOOns 40 rnA 2 

ISB Standby Current CE = VIH, CE = VlL 1.5 rnA 

ISBl Standby Current CE=Vee-0.2V, CE=0.2V 30 pA 

Capacitance: 

Symbol Parameter Conditions Min. Max. Unit Note 

CI Input Capacitance TA=25°C 10 pF -

Co Output Capacitance f= 1.0 MHz 10 pF 3 
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AC Characteristics (TA=O°C-70°C, Vcc=5V±lO%, GND= OV) 

GM23ClOOO-1O GM23CIOOO-12 
Symbol Parameter Unit Note 

Min Max Min Max 

tRC Read Cycle Time 100 120 ns 

tAA Address Access Time 100 120 ns 

tACE Chip Enable Access Time 100 120 ns 

tACS Chip Select Access Time 85 100 ns 

tOH Output Hold After Address Change 10 10 ns 

tLZ Output Low-Z Delay 10 10 ns 4 

tHZ Output High-Z Delay 50 60 ns 5 

tpu Power-Up Time 0 0 ns 

tPT Powerdown Time 50 60 ns 

Notes: 
1. CS/CE = VIL, CS/CE = VIH (Output is unloadedJ. 
2. VlN=VIHIVIL. But CS/CE=VIH. CS/CE=VIL (Output is unloadedJ. 
3. This parameter is periodically sampled and is not 100% tested. All pins except pin under test tied to AC ground. 
4. Output Low impedance delay (tLZJ is measured from CE/CE or CS/CS going active. 
5. Output High impedance delay (tHZJ is measured from CE/CE or CS/CS going inactive. 

Timing Waveforms 

PROPAGATION DELAY FROM ADDRESS (CE/CE=ACTIVE, CS/CS=ACTIVE) 

INPUTS 

DATA 

OUT 

---

~--------_______ tRe ______________ ~ 

VALID ADDRESS 

VALID DATA 

PROPAGATION DELAY FROM CHIP ENABLE, OR CHIP SELECT (ADDRESS VALID) 

CEtCE 

CStCS 

DATA OUT 

lee 

Vee CURRENT 

Iss 

VALID 

1--------- tAes -------I 

I----------tu--------~ 
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Package Dimensions 

28 DIP 

1.447 (36.754) MIN 

1.467 (37.262) MAX 

0.05 (1.27) MIN I L - .. 
---0.-06-5-(-1.-65-)-M-A-X----·· ~ 

0.145 (3.683) MIN 

0.155 (3.937) MAX 

0.015 (0.381)MIN 
0.021 (0.533)MAX 

0.100 (2.54) TYP 
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Unit: inches (mm) 

-----
"' 

~-~~L 
~/ 0.008 (0.200) MIN 

--------' 
0.015 (0.380) MAX 

0.170 (4.318) MIN 

0.180 (4.572)MAX 

0.120 (3.048) MIN 

0.140 (3.556) MAX 



Description 
The GM23C4000 high-performance Read Only 
Memory is organized as 524,288 words by eight 
bits and has an access time of 150/200ns. It is 
designed to be compatible with all microproces­
sors and similar applications where high perfor­
mance large-bit storage and simple interfacing are 
important considerations. The GM23C4000 offers 
automatic power down controlled by the Chip 
Enable (CE) input. When CE goes HIGH, the 
device will automatically power down and remain 
in a low power standby mode as long as CE re­
mains HIGH. This feature provides system level 
power savings of as much as 80%. The 
GM23C4000 is packaged in a 32-DIP, provides 
polarity programmable CE and OE, CS buffer as 
user option mode. 

Features 
• 524,288 x 8 organization 
• Single + 5V Supply 
• Access time 150/200ns (Max) 
• Totally static operation 
• Completely TTL compatible 
• Operating current 60mA (Max) 
• Standby current lOOjlA (Max) 
• Automatic power down (CE) 

Programmable Chip Select 
3-state outputs for wired-OR expansion 

• 32-pin industry-standard DIP (600 mil) 
• EPROMs accepted as program data input 
• Polarity programmable chip enable and 

output enable, chip select pin 

Pin Description 

Pin Function 

AO-AI8 Address Inputs 

00-07 Data Output 

CS, CS, NC Chip Select Input 

CE,CE, NC Chip Enable Input 

OE,OE, NC Output Enable Input 

Vcc Power Supply 

Vss Ground 

GM23C4000 
524,288 WORDS x 8 BIT 

CMOS MASK ROM 

Pin Configuration 

32 DIP (Top View) 

CS,CS. NC 

A16 

A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

00 

01 

02 

Vss 

Block Diagram 

CE, CE 

CS, CS 

OE,C5E 

I 
AO-A18 

ADDRESS 
INPUT 

l 
Vee-
Vss_ 

CONTROL 
LOGIC 

Vee 
A18 

A17 

A14 

A13 

A8 

A9 

All 

OE.OE, NC 

Al0 

CEo CEo NC 

07 

06 

05 

04 

03 

4,194,304 BIT 
ROM ARRAY 

00-07 

309 



GoldStar GM23C4000 

Absolute Maximum Ratings * 
~ymbol Parameter Rating Unit 

TA Ambient Operating Temperature 0-70 °C 

TsrG Storage Temperature -65-125 °C 

Vee Supply Voltage Ground Potential -0.5-7.0 V 

Your Applied Output Voltage -0.5-7.0 V 

VIN Applied Input Voltage -0.5-7.0 V 

PD Power Dissipation 1.0 W 

'Stress above 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 operational sections of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 

DC Electrical Characteristics: (Vcc=5V ± 10%, TA=0-70°Cj 

Symbol Parameter Conditions Min Max Unit 

VOH Output High Voltage IOH = - 4OO!LA 2.4 V 

VOL Output Low Voltage IOL= 1.6mA 0.4 V 

VlH Input High Voltage 2.2 Vee+ 0.3 V 

VIL' Input Low Voltage -0.3 0.8 V 

ILl Input Leakage Current VIN=OV to Vee 10 !LA 

ILO Output Leakage Current Vour=OV to Vee 10 !LA 

Ice Operating Supply Current Note 1 50 rnA 

ISB Standby Supply Current CE=VIH 1 rnA 

ISB\ Power-Down Supply Current CE= Vee ±0.3V 100 !LA 

AC Operating Characteristics (Vcc=5V±1O%, TA=0-70°Cj 

GM23C4000-15 GM23C4000-20 
Symbol Parameter Unit Note 

Min Max Min Max 

tRe Read Cycle Time 150 200 ns 

tAA Address Access Time 150 200 ns 

tOH Output Hold After Address Change 10 10 ns 

tACE Chip Enable Access Time 150 200 ns 

tAes Chip Select Access Time 75 90 ns 

tAOE Output Enable Access Time 75 90 ns 

tLZ Output LOW-Z Delay 10 10 ns 2 

tHz Output HIGH-Z Delay 85 90 ns 3 

Capacitance (TA=25°C, f= 1.0 MHz, Note 4) 

Symbol Parameter Conditions Min Max Unit 

CI Input Capacitance VIN=OV 15 pF 

Co Output Capacitance Vour=OV 25 pF 
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Notes: 
1. Measured with device selected and outputs unloaded. _ 
2. Output LOW impedance delay (tLZ) is measured from C~going LOW. 
3. Output HIGH impedance delay (tHz) is measured from CE going HIGH. 
4. This parameter is periodically sampled and is not 100% tested. 

Mode Selection 

CE/CE OE/OE CS/CS Mode Data 

LlH X X Standby High-Z 

H/L X LlH Operating High-Z 

H/L LlH X Operating High-Z 

H/L H/L HlL Operating Dout 

TIMING WAVEFORMS 

Propag~tion Delay From Address (CE/CS/OE = Active) 

t----------tRc----------i 

ADDRESS 
INPUT VALID ADDRESS 

Power 

Standby 

Active 

Active 

Active 

DATA 
OUT ~~_O"~= ~ VALID DATA ~ 

Propagation Delay From Chip Enable (Address Valid) 
t---____ tAcE ______ 1 

CE 

CE ___ -' 

CS.OE 

DATA OUT 

AC Test Conditions 
+5V 

1250 fl 
Input Pulse Levels 

DOUT -----...----.. 
100 pF 

Input Rise and Fall Times 
Input Timing Level 
Output Timing Level 
Output Load 

0.4 to 2.4V 
IOns 
1.5V 

0.8 and 2.0V 
See Figure 1 7750 (INCLUDING SCOPE AND JIG) 

FIGURE 1 
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Package Dimensions 

32 DIP 

0.015 (0.381) MIN I 
0.021<0.533) MAX . r 

312 

1.655 (42.037) MIN 

1.665 (42.292) MAX 

0.100 (2.54) 

TYP 

0.140 (3.556) MIN 

0.160 (4.064) MAX 

-

GM23C4000 

Unit: inches (mm) 

30 -11 0 

ill 
ill 

:::::::::::--
0.008 (0.200) MT 
0.Q15 (0.380) MAX 

0.165 (4.191) MIN 

0.185 (4.699) MAX 

0.120 (3.048) MIN 

0.140 (3.556) MAX 



Description 
The GM23C4100 high performance read only 
memory is organized either as 524,288 x 8 bit (Byte 
Model or as 262,144 x 16 bit (Word Model fol­
lowed by BHE mode select. 
The GM23C4100 offers automatic power down 
controlled by the mark programmed CE or CE in­
put. The low power feature allows the battery 
operation. The large size of 4M bit memory den­
sity is ideal for character generator, data or pro­
gram memory in microprocessor application. This 
ROM is packaged in 40 pin DIP or 44 pin QFP. 

Features 
• Single + 5V Power Supply 
• TTL compatible 
• High Speed: Maximum 150ns TAA 
• Programmable chip enable and output enable 
• Low power consumption 

Operating: 50mA maximum 
Standby: WOILA maximum 

• Byte or Word switchable by BHE pin 
(BHE can be switched on the fly or a DC signall 

• Package: 40 pin (600 mill DIP or 44 pin QFP 

Pin Description 

Pin Function 

AO-AI7 Address Inputs 

00-014 Data Outputs 

GlS/A-l Output 015 (Word modell 
LSB Address (Byte model 

BHE Word/Byte Selection 

·CE/CE/NC Chip Enable 

OE/OE/NC Output Enable 

Vcc Power (+5VI 

Vss Ground 

NC No Connection 

GM23C4100 
512K x 8 / 256K x 16 BIT 

CMOS MASK ROM 

Pin Configuration 
40 DIP (Top View) 

A17 A8 
A7 A9 
A6 Al0 
A5 All 
A4 A12 
A3 A13 
A2 A14 
Al A15 
AO A16 

CEICE/NC BHE 
Vss Vss 

OE/OE/NC 015A-l 
00 07 
08 014 
01 06 
09 013 
02 05 

010 012 
03 04 

011 Vcc 

44 QFP (Top View) 
vU')U),....~OCX)cn~;:~ 
c(c(C(c(c(Zc(c(c(c(c( 

I II I I I I I I I I I 

A3 ~~~;~~gs~~~~ 1 . 33 

A2 2 32 
Al 3 31 
AO 4 30 

CEICE/NC 5 29 
NC f- 6 28 

Vss 7 27 
OE/OE/NC f- 8 26 

00 ..... 9 25 
08 f- lO 24 
01 f-

1\" C? v It) co ,.... CI) mOT'"" (\123 '- ................... ,.... .............. C\lC\lN 

Block Diagram 

CE/CE/NC 

OEJOE/NC 

SHE 

A17 

AO 

(A·1) 

Memory 
Array 

A13 
A14 
A15 
A16 
BHE 
NC 

Vss 
015/A-l 
07 
014 
06 

o 

015J(07) 
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GoldStar GM23C4100 

Absolute Maximum Ratings * 

Symbol Parameter Rating Unit 

TA Ambient Operating Temperature 0-70 °c 
TSTG Storage Temperature (plastic) -65-125 °c 
Vee Voltage on any Pin Except Relative to Vss -0.5-7.0 V 

'Operation at or above "Absolute Maximum Ratings" can adversely affect device reliability. 

Recommended Operating Conditions (T A = a - 70 ° C I 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Vee+0.3 V 

VIL Input Low Voltage -0.3 - 0.8 V 

DC Electrical Characteristics: IVcc=5V ± 10%, VSs=OV TA=O to 70 0 q 

Symbol Parameter Conditions Min Max Unit 

VOH Output High Level Voltage IOH = - 400JLA 2.4 - V 

VOL Output Low Level Voltage IOL=2.1mA - 0.4 V 

Icc Operating Current CE=OE=VIL, f=5.0MHz - 50 rnA 
all I10's=open 

ISB Standby Current (BIPl ~=IIH, all I10's·=open - 1 rnA 

ISB! Standby Current (CMOSl CE=Vee, all I/O's = open - 100 JLA 

hi Input Leakage Current VIN=O to Vee - 10 JLA 

ILO Output Leakage Current VOUT=O to Vee - 10 JLA 

Mode Selection 

CE/CE OE/OE BHE OIS/A-I Mode Data Power 

LlH X X X Standby High-Z Standby 

H/L LlH X X Operating High-Z Active 

H/L H/L H Output Operating 00-015:DoUT Active 

H/L L Input Operating 00-07: DOUT Active 
08-014: High-Z 
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TIMING WAVEFORMS 

(1) Word Mode (BHE = VIH)/Byte Mode (BHE = VIL) 

ADD 
AO-A 17 
A 1(*1) 

CE/CE 

OE/~ 

DOUT 
00-07 

08-015(*2) 

CE: ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

ADD2 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=VIL) 
(*2) Word Mode only. (BHE = VIH) 

(2) Word Mode, Byte Mode Switch 

A-1 -Hi9h-Z~ "~,, _High-Z_ 

l_tAA- _ 
, ~H 

SHE 

00-07 

08-015 J}o-------High-Z-------if--<IV 

... t9HZ" ...... 
tSlZ 

Notes: 1. CE/CE, OE/OE are enable AO-A17 are Valid_ 

VALID DATA 

VALID DATA 

2. If BHE is high and CE, OE is enable 015/A - 1 pin is ,in the output state. 
3. Therefore, the input signals of opposite phase to the outputs must not be applied to 

them. ' 
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AC Operating Characteristics (Vcc=5V ± 10%, TA=O-70°C) 

Symbol Parameter 

tRC Read Cycle Time 

tACE Chip Enable Access Time 

tAA Address Access Time 

tOE Output Enable Access Time 

to HZ Output or Chip Disable to 
teHZ Output High-Z 

tOil Output Hold from Address Change 

tOLZ Output or Chip Enable to 
teLZ Output in Low-Z 

tSIIE BHE Access Time 

tSHZ BHE Low to Output 
08-015 in High-Z 

tSLZ BHE High to Output 
08-015 in Low-Z 

'Test Condition 
Input Pulse Level: 0.6V to 2.4V 
Input Rise and Fall Times: lOns 
Input and Output Timing Levels: 0.8V and 2.0V 
Output Loads: 1 TTL gate and CL; 100pF. 

Capacitance* (TA=25°C, f= LOMHz) 

GM23C4100-15 

Min Max 

150 

150 

150 

70 

60 

10 

10 

150 

60 

10 

Symbol Parameter Test Conditions 

Co Output Capacitance VOUT;OV 

C[ Input Capacitance V[L;OV 

'Capacitance is periodically sampled and not 100% tested. 
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Min 

GM23C4100 

GM23C4100-20 
Unit 

Min Max 

200 ns 

200 ns 

200 ns 

80 ns 

70 ns 

10 ns 

10 ns 

200 ns 

70 ns 

10 ns 

Max Unit 

8.0 pF 

8.0 pF 



Goldstar 

Package Dimensions 

40 DIP 

0.015 

0.021 

o 

/ 
QgAA )A 
~ .~ II 

(0.381)MIN II .-(0.533) MAX 

44 QFP 

2.035 (51.689) MIN 

2.075 (52.705) MAX 

0.050 (1.27) MIN II 
0065(1.65)MAX~ r------

IV MAn 
U ~U 

0.100 2.54 TYP 

0145 (3 683) MIN 

0.155(3.937) MAX 

-y 
n I Il--
• --

GM23C4100 

Unit: inches (mm) 

i 
0.600 (15.240) TYP 

~kl 
0.008 (0.200) MIN! 

0.015 (0380) MAX 

0170 (4318) MIN 

0.180 (4.572) MAX 

0.120 (3.048) MIN 

0.140 (3.556) MAX 

0_5 0 

0.014 (0.35) _ _ _ TYP 0.032 (0.80) 
33 23 ____ ~_ 

R 0.008 (0.20) MA~,:;i"'-------r-

22 

~ c; 0-
"! 

+- 0 '" 
<Xl .. 0 

"' '" N .. '" "' 0 0 0 

0.105 (2.67) 
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Description 

The GM23C8100 high performance read only 
memory is organized either as l,048,576x8 bit 
(Byte Model or as 524,288 x 16 bit (Word Model 
followed by BHE mode select. 
The GM23C8100 offers automatic power down 
controlled by the mark programmed CE or CE in­
put. The low power feature allows the battery 
operation. The large size of 8M bit memory den­
sity is ideal for character generator, data or pro­
gram memory in microprocessor application. This 
ROM is packaged in 42 pin DIP. 

Features 
• Single + 5V Power Supply 
• TTL compatible 
• High Speed: Maximum l50ns/200ns 
• Programmable chip enable and output 

enable 
• Low power consumption 

Operating: 50mA maximum 
Standby: 30ILA maximum 

• Byte or Word switchable by BHE pin 
(BHE can be switched on the fly or a DC 
signal) 

• Package: 42-pin plastic DIP 

Pin Description 

Pin Function 

AO-Al8 Address Inputs 

00-014 Data Outputs 

Ol5/A-l Output Data 15 (Word mode)/ 
LSB Address (Byte mode) 

BHE Word/Byte Selection 

CE/CE/NC Chip Enable 

OE/OE/NC Output Enable 

Vee Supply Power (+ 5Vl 

Vss Ground 

NC No Connection 
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CE/CE/NC 

CE/CE/NC 

BHE/NC 

A18 

AD 

GM23C8100 
512Kx 1611M x 8 BIT 

CMOS MASK ROM 

Pin Configuration 
42 DIP (Top View) 

A18 

A17 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

At> 
CE/CE/NC 

Vss 

OE/OE/NC 

00 

08 

04 

09 

O2 

0" 

Block Diagram 

i--if-_....,(A-1) 

Sense Amp 

Output 

Buffers 

Memory 

Array 

NC 

A8 

A9 

A10 

A11 

A12 

A13 

A14 

A15 

A16 

BHE I NC 

Vss 

O,5/A·1 

07 

0'4 

06 

0'3 

05 

0'2 

04 

Vee 

00 

t 

.....!.. 015(07) 



GoldStar GM23C8100 

Absolute Maximum Ratings * 

Symbol Parameter Rating Unit 

TA Operating Temperature 0-70 °C 

TSTG Storage Temperature -55-150 °C 

Vee Supply Voltage -0.3-7.0 V 

VOUT Output Voltage -0.3-Vee+0.3 V 

VIN Input Voltage -0.3-Vee+0.3 V 

'Operation at or above "Absolute Maximum Ratings" can adversely affect device reliability. 

Recommended Operating Conditions (TA = 0 - 70 ° C) 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 Vee+0.3 V 

VIL Input Low Voltage -0.3 0.8 V 

DC Electrical Characteristics: (Vcc=5V±100/0, VsS=OV,TA=0-70°C) 

Symbol Parameter Condition Min Typ Max Unit 

VOH Output High Voltage IOH= -1.0mA 2.4 V 

VOL Output Low Voltage IOL=2.1mA 0.4 V 

ILl Input Leakage Current VIN=O to Vee 1 /l-A 

ILO Output Leakage Current VOUT=O to Vee 1 :/l-A 

ISB Standby Current (BIPI ICE Disabled (VIHI 0.1 1 rnA 
All Output Open 

ISB! Standby Current (MOSI ICE Disabled (Vee-0.2VI 5 30 /l-A 
All Output Open 

Ice Operating Current Teye=MIN,/CE&IOE=VIL 
All Input VILiVIH 50 rnA 
All Output Open 
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AC Characteristics 

GM23C8100-15 GM23C8100-20 
Symbol Parameter Unit 

Min Max Min Max 

tRC Read Cycle Time 150 200 ns 

tAA Address Access Time 150 200 ns 

tACE Chip Enable Access Time 150 200 ns 

tOE Output Enable Access Time 70 SO ns 

tBHE BHE Access Time 150 200 ns 

tBHZ BHE Low To Output OS-015 In High-Z 60 70 ns 

tBLZ BHE High To Output OS-015 In Low-Z 10 10 ns 

tOHZ Output or Chip Disable 60 70 ns 
teHZ To Output High-Z 

tOH Output Hold From Address Change 10 10 ns 

tOLZ Output or Chip Enable 10 10 ns 
teLZ To Output In Low-Z 

'TEST CONDITION 
Input Pulse Levels .............................................................................................................. 0.6V to 2.2V 
Input Rise and Fall Times ............................................................................................................... IOns 
Output and Output Timing Levels ...................................................................................... O.SV to 2.0V 
Output Loads ................................................................................................................ 1 TTL + 100 pF 

Mode Selection 

Mode ICE,CE IOE,OE Byte DO-D7 D8-D14 D15/A-l Power 
16 Bit Operating L, H L, H H Data Out Active 

S Bit Operating L, H L, H L Out High-Z LSB Active 

Output Disable L, H H, L X High-Z High-Z High-Z Active 

Standby H, L X X High-Z High-Z High-Z Standby 
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TIMING WAVEFORMS 

(1) Word Mode (BHE = VIH)/Byte Mode (BHE = VIL) 

ADD 
AO-A1B 
A-1('1) 

CE/CE 

OE/OE 

Dour 
00-07 

08-015(*2) 

CEo ACTIVE LOW 

CE: ACTIVE HIGH 

OE: ACTIVE LOW 

OE: ACTIVE HIGH 

1_---tRc-__ 

ADD1 ADD2 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=VIL) 
(*2) Word Mode only. (BHE = VIH) 

(2) Word Mode, Byte Mode Switch 

~_--Hi9h-Z-----

I~ 
BHE 

00-07 VALID DATA 

08-015 J)-------High-Z----~I__~ VALID DATA 

... t8HZ" ......... 
_ _ talz 

Notes: 1. CE/CE, OE/OE are enable AO-A18 are Valid. 
2. If BHE is high and CE, OE is enable 015/A -1 pin is in the output state. . 
3. Therefore, the input signals of opposite phase to the outputs must not be applied to 

them. 
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GoldStar GM23C8100 

Package Dimensions 

42 DIP Unit: Inches (mm) 

~ 
I .200(5.07) 

--1... MAX 
--.--I-

.115 (2.92) 

--+--'- MIN 

II.. .018 (0.46) I I.. .100 (2.54) .015 (0.38) 

--..j TYP --i TYP MIN 
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General Description 
The GM23C8000 is a 1048576 words by 8 bits 
EPROM-Compatible Read-Only-Memory. It is 
designed to be compatible with all microproces­
sors and similar applications where high perfor­
mance large-bit storage and similar interfacing are 
important design considerations. 
The GM23C8000 offers automatic powerdown 
controlled by the Chip Enable CE/CE input. When 
CE goes HIGH (CE goes LOW), the device will 
automatically power down and remain in a low 
power standby mode as long as CE remains HIGH 
(CE remains LOW). This feature provides system 
level power savings as much as 99%. An addition­
al feature of GM23C8000 is the Output Enable. 
OE functions (may be mask programmed as 
OE/OE/NC) in order to eliminate bus contention 
in multiple bus microprocessor systems. 

Pin Description 

Pin No. Symbol Description 

3-12, 23 AO-A15 Address Inputs 
25-29 

13-15, 00-07 Data Output 
17-21 

16 GND Ground 

32 Vcc Power Supply 

1 A19 Address Input 

22 CE/CE Chip Enable Input 

2 A16 Address Input 

24 OE/OE/NC 
Output Enable 

Address Input 

31 A18 Address Input 

30 A17 Address Input 

Notes 
(1) This pin is user-definable as active high or active low. 
(2) NC is "No Connection" 

GM23C8000 
1,048,576x8 BIT CMOS 

MASK-PROGRAMMABLE ROM 

Features 
• 1048576 x 8-bit organization 
• Single + 5V Power Supply 
• Access times: 150 ns (max.) 
• Current: Operating: 40 mA (max.) 

Standby: 30 /LA (max.) 
• 3-state outputs for wired OR expansion 
• Fully static operation 
• TTL-compatible inputs and outputs 
• Mask programmed for CE/CE, OE or OE or 

NC 
• Available in 32 pin DIP package 

(GM23C8000) or in 32 pin SOP package 
(GM23C8000). 

Pin Configuration 

A'9 Vee 
A,S A,s 

A,s An 

A'2 A'4 

A7 A'3 

As 

As A9 

A4 A11 

A3 OEIOEINC 

A2 A10 

A, CEICE 

Ao 07 

00 06 

0, Os 

02 04 

GND 03 

Block Diagram 

Ao-A'9 
ADDRESS 

INPUTS 

~OWER DOW ' 
----lOR 

CEICE CHIP SELECT 
CIRCUITRY 

MEMORY 
CELL 

ARRAY 
1,048.576 x 8 
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Absolute Maximum Ratings * 

Symbol Parameter Rating Unit 

TA Operating Temperature -10- +80 DC 

TSTG Storage Temperature -65- + 150 DC 

Vee Supply Voltage to Ground Potential -0.5V - Vee+0.5 V 

VOUT Output Voltage -0.5- Vee+ 0.5 V 

VIN Input Voltage -0.5-Vee+0.5 V 

PD Power Dissipation 400 mV 

'Comments 
Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rat­
ing conditions for extendes periods may attect device reliability. 

Recommended DC Operating Conditions (TA=OcC to 70cC) 

Symbol Parameter Min Typ Max Unit 

Vee Supply Voltage 4.5 5.0 5.5 V 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 Vee+ 0.3 V 

VIL Input Low Voltage -0.5 0.8 V 

DC Electrical Characteristics: (Vcc=5.0V ± 10%, GND=OV, TA=O to 70cC) 

Symbol Parameter Conditions Min Typ Max Unit 

VOH Output High Voltage IOH= -1.0mA 2.4 V 

Vo~ Output Low Voltage IOL=3.2mA 0.4 V 

IIH Input High Voltage 2.2 Vee+0.3 V 

VIL Input Low Voltage -0.5 0.8 V 

hiLI Input Leakage Current VIN=OV to Vee 10 /lA 

IOILI Output Leakage Current VOUT=OV to Vee 10 /lA 

Icc Operating Supply Current CE = VIL, CE = VIH 40 rnA 

ISB Standby Supply Current CE=VIH, CE=VIL 1.5 rnA 

ISBl Standby Supply Current CE=Vee-0.2V, CE=0.2V 30 /lA 

Capacitance: 

Symbol Parameter Conditions Min. Max. Unit 

CI' Input Capacitance TA=25°C 10 pF 

Co' Output Capacitance f= 1.0MHz 10 pF 

'This parameter is periodically sampled and is not 100% tested. All pins except pin under test tied to AC ground. 
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AC Operating Characteristics (TA=o°c to +70°C. Vcc=5V±1O%, GND=OVI 

GM23C8000 
Symbol Parameter Unit 

Min Max 

tCYC Cycle Time 150 ns 

tAA Address Access Time 150 ns 

tACE Chip Enable Access Time 150 ns 

tAOE Output Enable Access Time 75 ns 

tOH Output Hold After Address Change 10 ns 

tLz Output Low Z Delay 10 ns 

tHZ Output High Z Delay 85 ns 

tpu Power-Up Time 0 ns 

tPD Power-Down Time 85 ns 

"tHZ is specified from either OE/OE or CE/CE going disabled whichever occurs first. 

Timing Waveforms 
Propagation Delay From Address (CEICE going enabled) 

ADDRESS 

VALID 

INPUTS 

1+--------tCYC-------t~ 

..------~~ 
DATA OUT VALID ~ 

Propagation Delay From Chip Enable or Chip Select or Output Enable (Address Valid) 

CHIP ENABLEI 

CHIP SELECT 

OUTPUT ENABLE 

DATA OUT 

Vee CURRENT 

VALID 
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AC Test Conditions 

Input Pulse Levels 
Input Rise and Fall Time 
Timing Measurement 
Reference Level 
Output Load 

0.4 to 2.4V 
lOns 

VIL=0.8V VJH=2.2V 
VOL=0.8V VOH=2.0V 

See Fig. 1 

Truth Table (GM23C8000) 

CE/CE OE/OE 

A A 

I X 

A I 

GM23C8000 

-5V 

12500 

DOUT 

7750 100pF" 

'Including scope and 119 

Fig. 1 Output Load Circuit 

0 0-07 Mode 

Output Data Read 

Hi-Z Power Down 

Hi-Z Output Disable 

1. CE/CE, OE/OE/NC, are mask programmable which can be selected for active low, active high or no connection. 
2. "A" means "Active" "I" means "Inactive" "X" means "Active" or "Inactive". 
3. If OE/OE/NC is set to no-connection, the input level will be internally fIxed at active level. 

326 



GoldStar 

Package Dimensions 

32 DIP 

0.D15 (0.381) MIN 

1.655 (42.037) MIN 

, 665 (42.292) MAX 

0.065 (1.65) MAX 

0100 (2.54) 

TYP 

z x « 
~ ::; 
1\1 0 

'" t-

"'. m 

'" '" 
0 0 

'" '" '" '" 0 0 

0.140 (3.556) MIN 

0.160 (4.064) MAX 

GM23C8000 

Unit: inches (mm) 

~1 ! 

ill 
::::::::::'--

0.008 (0.200) Mr 

0.D15 (0.380) MAX 

0.165 (4.191) MIN 

0.185 (4.699) MAX 

0.120 (3.048) MIN 

0.140 (3.556) MAX 
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GOLDST AR ELECTRON SALES NETWORK 

OVERSEAS OFFICES 

U.S.A. 
GOLDST AR ELECTRON AMERICA, INC. 
3003 North First Street Tel: 40&-432-1331 
San Jose, CA 95134-2004 Fax: 40&-432-6067 

GERMANY 
GOLDST AR Deutschland GmbH 
Jakob-Kaiser str. 12 Tel: 2154--492172 
4156Willich 1 Fax: 2154-429424 

HONG KONG 
GOLDST AR (H. K) LTD. 
Rm. 1601, 16/F., Bank of America Tower 
12 Harcourt Road, Tel: 524-2040 
Hong Kong Fax: 868-1434, 845-9416 

TAIWAN 
GOLDST AR ELECTRON TANV AN OFFICE 
4F, ~o. 77, Sec. 2 Tel: 02-703-2295, 
Tun Hwa South Road 703-2294 
Taipei, Taiwan, R. O. C. Fax: 02-703-7470 

SINGAPORE 
GOLDST AR ELECTRON SINGAPORE 
OFFICE 
8 Shenton W ay :# 39-04 Tel: (65) 226-1191 
Treasury Building S'pore 0106 Fax:(65) 221-8575 

JAPAN 
GOLDST AR ELECTRON JAPAN OFFICE 
Hon-Kan 9F, Akasaka Twin Tower 
17-22, 2-Chome, Akasaka, Tel: 03--3224-0123 
M inato-Ku Tokyo, Japan Fax: 03-3224-0692 

I 
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ASIA 

KOREA 
o T AFW ON TRADING CO., LTD 

A-40 PLAZA IF ]UN JA LAND 
16-9 Hangang Ro-2Ga, 
Yongsan-Gu 
SeouL Korea 

oPAL BOK CO., LTD. 
412,4TH FL, JUN JA LAND 
MAlN BLDG,l6-9, 
3--KA, Hangang Ro, 
Yongsan-Gu Seoul Korea 

o SAM]IN ELECTRONICS 
67-1, Junpo 1 Dong Busanjingu 
Busan, Korea 

o SEOG YUNG ELECTRONICS 

Tel: 02-701-0890, 
702-6981/8 

Fax:02-701-1333, 
702-4005 

Tel:02-703-856i ~4, 
703-8989 

Fax: 02-703-8550, 
701--8186 

Tel:051--807-1717 I 
1747 

Fax: 051--807-6657 

182-2, Jangsa-Dong, Chongro-Gu Tel: 02-273-{)781, 
SeouL Korea 272-6811 ~6 

o SOKCHUN CO., LTD. 
3112 Sun-In BID 
YoungSanGu 
K. P. O. Box 1148, Seoul, Kerea 

Fax: 02-273-{)597 

Tel: 02-273-7877/3177 
701-7811/7814 

Fax: 02-274-3291 
701-3835 

o WOO SUNG SEMICONDUCTOR CO., LTD 
7005Ho 22Dong Seonin Sangga Tel:02-701-D291 ~4 
1&-1, Fax:02-701-D295 
Hangangro-2Ga, YongSan-Gu 
SeouL Korea 

o SE~ JEON TECH 
Rm 228, Kum Nam Elecronics 
Bldg. 1-5 5Ka Kum nam Ro, Tel: 062-227-1088 
Dong-Gu, Kwang Jll, Korea Fax: 062-227-1089 

o DAE HO SEMICONDUCTOR CO., LTD 
A-50, 51 PLAZA IF JUN JA LAND Tel:02-712-9511 ~3 
16-9 Hangang Ro-3Ga 718-2386 
Yongaan-Gll, Seoul Korea Fax: 02-71&-7651 

JAPAN 
o T AKACHIHO KOHEKI CO., LTD. 

2--8, 1-Chome Yotsuya Shinjuku-Ku, Tel:03-335&-fi696 
Tokyo 160,Japan Fax:03-3357-5034 

o LUCKY -GOLDST AR INT'L JAPAN LTD. 
Higashi-Kan 14F, Tel:03-3582-9124 
Akasaka TIT 17-22, 2Chome, Fax: 02-3582-0065 
Akasaka, Minato-Ku 
Tokyo, Japan 

o OHTORI CORPORATION. 
2-7, l-Chome Ohsumi 533 
Migashiyociogawa-Ku, 
Osaka, 533 Japan 

Tel:0&-327-1820 
Fax:0&-327--8084 

o SUMISHO EELCTRONIC DEVICES CORP. 
3-2-14, Az uchirnach~ Chuo-Ku, Tel: 0&-263-5131 
Osaka,541 Japan Fax: 0&-263-5128 

o EWIG CORPORATION. 
4--4-5, Aobadai, M eguro-Ku, 
Tokyo 153 Japan 

HONG KONG 
* TECHGROW LIl'v1ITED 

Room 508, Block A. 5/F., 
Hunghom Commercial Centre 
39Ma TauWaiRoad 
Hunghom, Kowloon, Hong Kong 

Tel: 03-3467-9511 
Fax:03-3467-9527 

Tel:764-3618 
Fax: 764-1781 

o DYNA TEK ELECTRONICS LTD. 
Unit 703-704, 7 IF., 
Hong Leong Industrial Complex, 
4 W ang Kwong Road Tel: 793-6689 
Kowloon Bay, Hong Kong. Fax:796-6109 

o FAMOUS ZONE LTD. 
Unit 503, 5/F., 
Hong Leong Industrial Complex, 
4 W ang Kwong Road Kowloon Bay, Tel: 796-9719 
Kowloon, Hong Kong. Fax: 79&6665 
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• GLOBAL TEC ELECTRONICS LTD. 
Unit AI, 8F, Tel: 343-3318 
East Kowloon Plaz a, Fax: 790-7701 
420 Kwun Tong Rd, Kln, Hong Kong 

MALAYSIA 
• NIE EIECTRONICS(M) SDN. BHD. 

1004 & 1005 Resource Complex, 
33 Jalan Segambut Atas, 
51200 Kuala Lumpur,Malaysia. 

SINGAPORE 

Tel: 603621-2122/2133 
Fax: 603-621-1789 

• SCAN TECHNOLOGY(S) PTE LTD. 
50, Kallang Bahru :jj: 04-Dli03, 
Kallang Basin Industrial Estate, 
Singapore 1233 

Tel: (65) 294-2112 
Fax:(65) 29&-16&'1 

• SINGAPORE RESOURCES PTE LTD. 
3 Ubi Road 4 
Singapore 1440 

TAIWAN 

Tel: 65-74H533 
Fax: 65-741-7966 

* LUCKY-GOLDSTAR INT'L CORP. 
4F--4 NO. 77, Sec. 2 
Tun Hwa South Road, Taipei, 
Taiwan, R. O. C. 

Tel: 02-755-6648/ 
6650 

Fax: 02-702-D687 

• BRIGHT UP INDUSTRIES CO., LTD. 
7F, NO. 406, Sec. 4 Nani Rd. 
Taipei, Taiwan, R. O. C. 

• UNITECH DEVICE CORP. 

Tel: 02-703-1232 
Fax: 02-754-1666 

8F, No2, Alley 1, Lane 235, Tel: 02-918-3111 
Pao chiao Rd., Hsin., Hsin-Tien City Fax: 02-918--4229 
Taipei, Taiwan, R. O. C 

• EPCO TECHNOLOGY Co., LTD. 
3-1F, 329 Sec. 2, Fu Hsing S. Rd., Tel: 02-7373507 
Taipei, Taiwan, R. O. C Fax: 02-7373835 

THAILAND 
* LUCKY -GOLDST AR INT'L CORP. 

Unit No. 33/104(2004), 
20/F. W all Street Tower Bldg. 
33/77 Surawong Road, Tel:2-233-9438/9 
Bangkok 10500, Thailand Fax: 2-237-D855 

EUROPE 

AUSTRIA 
* LUCKY -GOLDST AR INT'L CORP. 

Mariahilfer Strasses 77-79, 1060, Tel: 222-93-3747 
W ien, Austria Fax: 222-93-3739 

BELGIUM 
o ERIAT 

P ARC Industrial des Hauts Sarts 
Rue de L'abbaye Tel: 32--41-640605 
B--4400 Herstal Belgium Fax: 32--41-640642 

CZECHOSLOV AKIA 
• T. P. C COM COP 

Tyrosova 215 Tel: 42--433-22716 
506 01 Jicin CsfrlCzechoslovakia Fax: 42--433--23482 

FINLAND 
• COMODOOY 

Isonniitynakatu 7 A 
00520, Helsinki Finland 

FRANCE 

Tel: 0-7572266 
Fax: 0-7572369 

* LUCKY-GOLDSTRA INT'L CORP. 
PARIS OFFICE 
24, Avenue De La Grande-Armee Tel: H7-66 88 88 
75017 Paris, France Fax:I--47661380 

• Sales Rep 
MR. Roland Lamonier 
1 Les Bas Rochers 
91620 La Ville Du Bois 
France 

GREECE 

Tel: 1-69016882 
Fax: 1-64498626 

• MICRO ELECTRONICS Co. 0 DIGITAL ELECTRONICS LTD. 
12th Rl. 285 Sec. 3 Nanking E. Rd, Tel: 02-7198419 
Taipei, Taiwan, R. O. C Fax: 02-7197916 

lIa Theokrigou Str 
121-34 Peristeri 

Tel: 1--5335754 
Fax: 1-5753058 
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HUNGARY 
• ALBACOMP 

H -8000 Szekesfehervar 
Hossz usetater 4-6 Tel: 36-22-315-414 
Hungary Fax: 36-22-327--{i32 

ITALY 
• DAEW ON EUROPA SRL. 

Via 1enarde da vinc~ 146 20090 Tel: 2--48401344 
Trezzano Sul Naviglio(Milano), (6Lines) 
Italy Fax: 2--48401530/ 

1658 

• MELCHIONI S. P. A. 
Via P. Colletta. 37 20135 Milano, Te1:2-57941 
Italy Fax: 2-55181914 

o ECC ELETTRONICA S. P.A 
20090 Trez eano S/N(IT AL Y) Tel: 02--48401547 
Via C. Go1doni, 29 Fax: 02-48401599 

NETHERLANDS 
o ALCOM ELECTRONICS BV 

P.O. Box 358 Tel:3HO -4519533 
2900AJ Capelle a/ d U'SSel Holland Fax:3HO 4586482 

NORWAY 
o DATAMATIKAS 

Jerikoveien 16 Tel: 02-30 1730 
1007 Oslo 10 Fax: 02-300273 
Norway 

o SANTECH A. S. 
Klinestadmoen 10 Tel: 34-70610 
N-3233 Sandefprd Fax: 34-70430 

POLAND 
o OPTIMUS 

33-300 Nowy Sqcz Barbackiego Tel: 48-18-227-97 
10str. Poland Fax:48-18-221-85 

SPAIN 
• LOBER, S. A. 

Monte Esquinz a. Tel: 1-3102925 
28 E-280lOMadrid Spain Fax: 1-3104797 

SWEDEN 
• MIKO KOMPONENT AB 

Seger Sbyvagen 3 14502 Norsborg, Tel: 753-8g) 80 
Sweden Fax: 753-753 40 

SWITZERLAND 
o ETRONICS AG 

Sonnenberg, P. O. B. 23 Tel: 1-750 35 11 
8103 Unterengstringen. Fax: 1-7503567 
Switzerland 

DENMARK 
• C--88AS 

101, Kokkedal Industripark Tel: 42-244888 
Dk-K2980 Kokkedal DK -2980 Fax: 42-244889 
Denmark 

U.K. 
* GOLDST AR CO., LTD. 

Goldstar House 264 Bath Road Tel: 753-f39-1888 
Slough' Fax: 753-69-3061 
Berkshire Sli 4EW 

* LUCKY-GOLDSTAR INTL(U. K) LTD 
4th Floor, C. P. House Tel: 01-579-8877 
97-107 Uxbridge Road Fax: 01-840-1658 
Eating London W 5 5TL, U. K. 

o FLINT DISTRIBUTION LTD. 
Enterprise House, 
Ashby Road Coalville, 
Leicestershire LE6, 2LA 

o ICE ELECTRONICS LTD. 
31 Stephenson Road Burrel Road 

Tel: 0530-51-0333 
Fax:0530-51-D275 

Industrial Estate ST Ives, Te1:048D-49-6466 
CarnbridgeShirePE174WJ Fax: 048D-49-662 1 
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GOLDST AR ELECTRON SALES NETWORK 

o JUST RAMS LTD. 
Unit 6, Iron Bridge Business Park, 
Great Central Way London, Tel:081--451-7766 
NW 10 OW N. Fax: 081-45!}630l 

o BLACK ARROW ELECTRONIC CaAPONENTS 
LTD. 
W oolners W ay 
Stevenage 
Hertfordshire Sgi 3AJ 

GERMANY 

Tel: 0438-728800 
Fax: 0438-742002 

* LUCKY-GOLDSTAR INT'L(Deutschland) 
GmbH 
Lyoner Stern Bldg. Hahnstrasse 70 Tel: 69-003--0070 
D-f3OOO Frankfurt Am Main 71 Fax: 69-00&D865 
W.Germany 

o BECK GmbH & CO. ELEKTRONIK 
BAUELEM ENTE KG 
Eltersdorfer str. 7 
8500 Nurnberg 

Tel: 9ll-3405O 
Fax:9ll-340528 

o DISCOMP ELEKTRONIK GmbH 
Scharnhaeserstr. 3 
7024 Filderstadt 1. Germany 

o DIOTRONIC GmbH 
Heilbronner str. 23 
7320 Goppingen Germany 

TURKEY 
o NORM 

Gaz eteciler Mah. 
Yazarial Sok. No. 9/2 
80300 Esentepe-istanbul 

OCEANIA 

AUSTRALIA 

Tel: 711-704061 
Fax: 711-702640 

Tel: 4~716H83071 
Fax:4~716l-13389 

Tel:01-272-3~74 

272-7768 
Fax: 267-3579 

o LUCKY-GOLDST AR INT'L CORP. 
SYONEY OFFICE 
Suite 603. 6th FL 83 Mount street, Tel: 61-2-957-4941 
North sydney 2060, Nsw, Australia (3Lines) 

Fax: 61-2-957-3274 

AFRICA 

SOUTH AFRICA 
o AXIZ 

P. O. Box 2794 Rivonia, 2128 
61 Wessel Road Rivonia, Johan 
nesburg, 
South Africa 

NORTH AMERICA 

Tel: 27-1 H3038706 
Fax: 27-ll--8038708 

GOLDST AR ELECTRN AMERICA, INC. 
3003 North First Street, Tel: 408-432-1331 
San Jose, CA 95134-2004 Fax: 408-432-6067 

U.S.A. 
* GOLDST AR ELECTRON AMERICA INC. 

EASTERN AREA OFFICE 
884IOW.BrynMawr Avenue 
Suite 900 
Chicago, IL 60631-3430 

Tel: 32H93-045O 
Fax:312-3~17 

* GOLDST AR ELECTRON AMERICA INC. 
WESTERN AREA OFFICE 
6576 Corte Cisco Calsbad CA 92008 Tel:619-931-7641 

Fax:619-931-9628 

o MICRO SALES 
1865 NW 169Th Place 
Suite 210 
Beaverton, OR 97006 

Tel: 503-64~2841 
Fax: 503-6~3754 

o MILLCO, INC. (CHUCK M ILLER) 
Rfd 2 274ARiver Road Tel: 516-543-{)510 
St, James, NY 11780 Fax: 516-26~7706 

o NYCOM 
10 Adler Drive 
East Syracuse, NY 13057 

o NYCOM 
650 Cross Keys Office Park 
Fairport, NY, 14450 

o PRO ASSOCIATES 
8~ Saratoga Avenue 
San Jose, CA 95129 

Tel:31~7--8343 

Fax: 31~7-1208 

Tel:716-42~120 

Fax:71~125 

Tel: 408-248-5300 
Fax: 408-244-7939 
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o ERA o COMPONENTS GROUP 
354 Veterans M emorial Highway Tel: 516-543-D51O 45 Groveland Terrace 
Commack, NY 11725 Fax:516-543r0758 P.o.llix 3978 Tel: 612-374-1250 

NY,Tel: 8()(}654-5500 Minneapolis, M N 55403 Fax: 612-374-5434 

o HESTER ASSOCIATES o Th1A 
8177 Chagrin Mills Rd. Tel: 216-338-5103 309-Jorcianlane, N. W . Tel: 205-830-4030 
iChagrin Falls, OH 44022 Fax: 216-338-5926 Huntsville, AL 35805 Fax: 205-830-1947 

o HORIZON TECHNICAL SALES o Th1A 
240 James Street Tel:708-86(}-7~ 620 Colonial Park Drive Tel:404-992-724Q 
Bensenville, IT.., 60106 Fax: 708-350-2836 Roswell, GA 30075 Fax: 404-993-3426 

o H-TECHNICAL SALES o Th1A 
4 Venture 

6604 Six Forks Road 
Suite 220 Tel: 714-753-7810 

Suite 240 Tel: 919-846-U888 Irvine, CA92718 Fax: 714-753-7818 
Raleigh, NC 27609 Fax:919-847-7360 

o Logic One 
o Th1A 200 East Spring Valley 

Suite Aa Tel: 214-234-il765 600 S.Northlake Blvd, 
Richardson TX 75081 Fax:2l4-669-3042 Suite 110 Tel: 407-339-2333 

Altamonte Springs, FL 32707 Fax: 407-339-2604 
o Logic One 

4606 Fm 1960 West-418 Tel: 713--444-7594 o Th1A 
Houston, TX 77069 Fax: 713--444--8236 23205 Fountain View Dr, #D Tel: 407-394-6709 

Boca Raton, FL 33433 Fax: 407-394-23l 1 
o Logic One 

9111 Jollyville Rd. o OMNI 
Suite #112 Tel: 512-345-2952 

4550 Kearny Villa Rd., Suite 108 Tel: 619-9606 Austin TX 78759-7433 Fax:512-346-53Q9 
San Diego, Ca 92123-1574 Fax : 619-268--9672 

o Logic One 
6550 East 71St Street CANADA 
SuiteB Tel: 918-494-il765 
Tulsa, OK 74133 • VITEL ELECTRONICS CALGARY OFFICE 

4211 Kingsway, Suite # 314 Tel: 604-439-9889 
o MICROSALES Burnaby, Fax: 604-439-il195 

2122 112Th Ave, N.E. Tel: 206-451-il568 British Columbia V5H 126 
Bellevue, W A 98004 Fax: 206-453-0092 

o ALPHAOMEGASALES • VITEL ELECTRONICS OTTAW A OFFICE 
325 Main Street 300 March Rd., Suite # 301 Kanata, Tel:613-592-{)Q9() 
Suite 301 Tel:508-664-1118 Ontario K2K 2E2 Fax: 613-592-il182 
North Reading,MA 01864 Fax: 508-664-3212 
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• VITEL ELECTRONICS TORONTO OFFICE 
1550 Enterprise Drive Suite 222 Tel: 416-564--9720 
Mississauga, Ontario lAW 494 Fax: 416-564-5719 

• VITEL ELECTRONICS HEAD OFFICE 
MONTREAL 
2235 Omesime Gagnon Lachine, Tel: 514-636-5951 
QuerecH8T9ZT Fax: 514-D36-1341 

SOUTH AMERICA 

BRAZIL 
* LUCKY-GOLDST AR INT'L. BRASIL SIC LTD. 

A v. Paulista, 
14391.439-13° --COni 134--cep 
o 1311-Sao Pauio--SP-Brasil 

Tel: 011-284-1184 
287--4118 
284--9750 

Fax:011-285-1997 
284--9750 

MEXICO 
o DICOPEL 

Tochtli 368 Fracc.lnd 
Sn. Antonio, AzcaJXltz alco 
C. P. 02760 Mexico, D. F. 

PARAGUAY 
o FANY AMERICA, INC. 

Adrian Jara 485 3'33 
Ckiudad Del Este, Paraguy 

Tel: 561-32-11 
Fax:56H2-79 

GOLDST AR ELECTRON ASIC DESIGN HOUSE 

HONG KONG 
VALENCE SEMICONDUCTOR(HK) LTD. 
152-172 Kwong Fuk Road, Tel: 656-1151 
Tai Po, Hong Kong Fax: 652-2301 

SYNTHESIS SYSTEM DESIGN LTD. 
Unit 4, 12F., Chai W an lndustrial City, 
Phase 270 W ing Tai Road, Chai Tel: 557-1102 
Wan, Hong Kong Fax: 889-2962 

ADMOS AMERICA 
ADVANCEDMOS TECHNOLOGY INC. 
550 E. Browkaw Road 
San Jose, California 95112 

Tel: 408--44H617 
Fax: 408--954-0727 

TAIWAN 
ARTISTEX INTERNATIONAL INC. 
11F-I No, 126, Nan King E. RD., 
Sec. 4, Taipei 10569 Taiwan, Tel: 8862-752--fi330 
R. O. C. Fax: 8862-721-5446 

E--{MOS CORPORATION 
HEADQUARTERS: 
IF, No. 58 Park 2nd AVE. 
Science-based Industrial Park, Tel: 886--35-783622 
HSIN-GHU. Taiwan R. O. C. Fax: 88&-35-786630 
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