























































































































































































































































































































































































































































































































































































































































































































GoldStar GM53C261

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

GM53C261-80 | GM53C261-10 | GM53C261-12 .
Symbol Parameter - Unit| Note
Min | Max | Min | Max | Min | Max
tes Pseudo Transfer Command (SE) 0 0 0 ns
to RAS Setup Time
ten Pseudo Transfer Command (SE) 20 20 20 ns
to RAS Hold time
tsis Serial Data_ in Setup Time 0 0 0 ns
tsia Serial Data in Hold Time 10 10 10 ns
tsps SC to DT High Setup Time 0 0 0 ns
tscr SC to RAS Precharge Setup Time 0 0 0 ns
Notes :
1. All voltages are referenced to Vss.

14.

15.
16.

. Icc is dependent on output loading when the device output is enabled. Icc (max.) is measured with all

outputs open.

. Icc is dependent on the number of address transitions while CAS is at Vig. Specified Icc (max.) 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.

. Vi (min.) and Vi (max.) are the reference levels for measuring input signal timing. Transition times are

measured between Viy (min.) and Vi, (max.)

. An initial pause of 200us 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.

. 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. Vi, (min.) > Vss and Viy (max.) < Vcc.

. trep  (max.) is for reference only trcp (min.) = tran (min) + 2tr + tasc (min.)
. Assumes that trcp < trep (max.). If trep>trep (max.), trac will increase by the amount that trep exceeds

trcp (max.)

. Measured with a load equivalent to 2 TTL loads and 100pF in Parallel.
10.
11.
12.
13.

Assumes trcp > trcp (max.).

If tasc < (tcaa (max.)-tcac (max.)-tr), access time is defined by tcaa rather than tcac.

Either trcy or trrymust be satisfied.

An output disable time defines the time when the output reaches the open-circuit condition and is not refer-
enced to output voltage levels.

twcs, tRwp and tcwp are specified for reference only. If Twcs > twcs (min.), the cycle is a CAS controlled
write cycle (Early Write), and thel/O pins will be at High-Z during the entire cycle. If tcwp > tcwp (min.),
and trwp > trwp (min.), the cycle is a Read-Modify-Write cycle, and the I/Opins 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.

Access time is determined by the longest of tcaa, tcac and tcap.

Measured with a load equivalent to 2 TTL loads and 50 pF in parallel.
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TIMING WAVEFORMS

READ CYCLE

Ve
RAS
ViLb

— Vi
CAS
Vi

Vi
ADDRESS
Vi

ViH

Vi

wio; Vor°

(OUTPUTS) v

_ __ Vm
DT/OE
s

NOTES:

tRc
tesH
tRAS
tAR
N TN
K 7
tcrp e — le—~ tRP ———»~
tRcD - ‘HSH-—————-—J
1
tcas
M 1\ Z
K 7
tasR - tASC—o| |4 —
’-na-lnAH le— tcAH— —»| le—1ASR
' h
ROW COLUMN " ROW
N 7
—> F—lncnh
trcs tRRHN
|<—tCAC—>‘
- tRAC
Y\ A
HIGH-Z { VALID DATA ;——————
NE 7
I | thzlo
tDHs_J S oac = et
tDHH
W 1 W
— l—tL 28 —>i le— toHf

a., b. Vi and V| (max) are reference levels for measuring
timing of input signals.

c., d. Vou (min) and VoL (max) are reference levels for measur-

ing timing of Douyr.

e. tLz is referenced to the later or

CAS and OF low transition. h.

f. tnz and top are referenced to the earlier of CAS and OE
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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WRITE CYCLE (EARLY WRITE)

«— tRc
— tcsH
tRAS
- tAR
ViR TN N
RAS v, 3( JT \
tCRP —»]
te—tRCD tRsH «{— tRP———»]
o ViH —\ tcas >
CAS W } [
ViL - /l
tASR—> | ——— tasc
——| |e—tASR
|e—tRAH-»] | <e— tCAH —
Vin
ADDRESS ROW COLUMN ﬁ ROW
ViL ,
twes |-
“‘WB“'jx <—twcH —
VM twp VVVVY
WB %,
- ( GBI
tws - le~|<—q
le—tpH
twH
wio, ™ | VALID DATA
(INPUTS) ViL
toHR |
twcr
VoH
WIO; HIGH-Z
(OUTPUTS) Vol toks
.I tDHH

a
m

__Vm
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WRITE CYCLE (DELAYED WRITE)

|
>
(%

ADDRESS

g
=

WI/NO;
(INPUTS)

W/IO;
(OUTPUTS)

Vi

Vie

ViH

Vi

Vin

Vi

VoH

VoL

ViH

Vi

tRc
tcsh
tRAS
tAR
N
\ j \__.
tcrp t}— L tRp ———]
-~ trRco tRSH
tcas
W N /]
tASR—»|  |[@— tasc —— tas
|+—'ASR
le—tRAH foan le-tRWL
4 p
@; ROW COLUMN ?Q& ROW
_ 7
| e towL ——]
twes—»| fe—o towr
twer
tweH . twp
X R0
tos ——
tws l-———
toH
= twH
N
VALID
DATA 7
toHR i .
twer:
HIGH-Z
~—‘ <—1DHS —  |e—tOEH
/ X
tDHE >
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READ-MODIFY-WRITE CYCLE

- tRwe.
tRWD.
tRRW
Viy \ tar : '
RAS N~ . N
viL ™ v AP
tcrp
tRcD tcRw
tcwp
_ Vm b
CAS X
Vi N y
tasR T thse—> tawL | —»] le-tasr
«-tRAH le—tcaH —|
ViH 7
ADDRESS M ROW COLUMN X ROW
ViL 7 N
twas —»] I tAWD —towL—»
e tWBH-—»>1<—tRCS twp
. Vm \
WB/WE /
Vi 7/ N7
tws - a—tCAA ] DS - )
twH - toH
wio; haHz_ |7 VALID
(INPUTS) viL } DATA
tcac—|
- tAAc —| [ettoH
W/NO; HIGH-Z . I VALB“
(OUTPUTS) - X/\PATAL
toHs 5
HZ
—»} tonn I.— toac—s|| |le— |
»| |e—tOED
_ ViH R
R F
ViL f /
—_— |e—Uz.
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FAST PAGE MODE READ CYCLE

tRAS
tcsH
Vi N | e N
RAS g N
ViL \N trRp
tcrp trc tasH
r— tRcD
tca! tcas toas
[ |
cAS ViH \ Y\ y
AS
ViL R —K
T tASC—»
tASR (6) tcAH toan -»{|e—tASR
4
Vik 4 {
ADDRESS COLUMN COLUMN ROW
Vit W N 7 S
tan
tRel
_2 f__. lel tRCS tncn,l le— —-' e} tRCs tRCH
WEWE ViH N/ 3 4 _\4‘ g N
ViL >< CAA tonp VAN
tcac CA AP
t
hiad A e—HCAA—»] g
ioac [=-tCAC |
V
wrno; ‘o VZALI%
(OUTPUTS) g, DATH
Qle
toac

ViH

Vi

237




GoldStar - GM53C261

FAST PAGE MODE WRITE CYCLE

tRAS

tesH

VK 5\ - AR A \
A
Vi \ Z \_
U trP
tcrp trc

D
»

N1

t
i RCD"’L tcas

CAS

ADDRESS

WIIO;
(INPUTS)

wio, o HIGH-Z

(OUTPUTS) VoL ! l‘-
toeH
stioE " g}z ton )

ViL
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RAS-ONLY REFRESH CYCLE

A

Vi P ¥ trp

RAS

I
”i/l
| e

tcrp 4-' -~ tRPC———|  je— --»l tcRP
Vin
CAS
ViL

tRAH

- tASR 4|——‘ASR
N 1 S Y D

T R RS

wio,  VoH HiGH
(INPUTS) VoL

tDHH toHH
toHS - toHs >

e OG0 K
ViL
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HIDDEN REFRESH CYCLE

9
<
ml

: BEA?F::YCLE HIDDEN REFHESF: CYCLE -
o ﬁFFﬁﬁ*{Z@.
CAS i : |
Lt)\sc o le—s{ tASR
Y YAVAVAVAV, \VAVAVAVAVAVAVAVAVAVAV, A
R
" e NGRS
tRAC _i| '-:0”

wno, Vor ' ) X

(|NPUTS) VoL ‘———HIGH Zt | VALID DATA ) 7?————
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CAS BEFORE RAS REFRESH CYCLE

__ VH
RAS
Vi

tRPC ~ lcsn

tcHR

ViH

CAS /_
Vi

tcp

wio; M

(OUTPUTS)

AO-A7=DON'T CARE
DT/OE =DON'T CARE
WB/WE =DON'T CARE
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READ TRANSFER CYCLE (RAM-SAM) SERIAL READ SETUP*

tRC
tesH
tras
tar
VIH T N
RAS N / \
Vi lcRP-—-‘<Ii_ D | /] ‘ trp
Vir ﬁ——b‘L tRSH J
CAS W tclAs y
Vi tasR < tAsC S‘—
<t tRAH ~toan | Le—tASR
Vi
twss ——PI "l:‘-—’——tWBH
__ __ Vm
B/WE \
Vi m tron tcoH ) tTRP
- N
DT/OE R
ViL i toTp
w/o; Von HIGH-Z
(INPUTS)
) | tsoa
= XXX XYY XY XYY 500 j(
R e
" o tscH l
I
SIO;
(OUTPU'II'S) HIGH 2
tszs
o RLIVAY v‘v’v v‘v \N\NY v’vvv‘vvv N
(NPUTS) 22A‘A2‘A‘2‘A‘2‘2’2‘A’2‘2‘A‘A"'

NOTE: *IN THE CASE THAT THE PREVIOUS TRANSFER IS WRITE TRANSFER.
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REAL-TIME-READ TRANSFER CYCLE (RAM-SAM)

tRC

tcsH
tRAS
'RAS \
‘CAS
le—tASR
ADDRESS ROW
o IR

P 4
DT/OE
totp
| ——>|

wino; Vo HIGH Z
(INPUTS) VoL

éE ViH
ViL tscc ) tspH
tsbp
ViH A tscL L—_\
SC
Vi tscH tsca
tsca | tsoH tsoH
! VOH 'v’ ) 'v’ : V’ ‘
(OUTPS‘IF%I) VoL ‘C’I‘M‘%‘ il M:?" -

I-—> NEW ROW DATA
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WRITE TRANSFER CYCLE (SAM-RAM)

- tRe
tesH
tRAs
ViH N\ ) N
RAS \ taR | {r
Vu.tCRP — ‘<__tns|+:-——>; | trp \
_—l = ~ tcas
___ VH \
= XY X / i
ViL taASR—>| |e4— ::if' Yo l /] <«—1ASR
{0 4
ADDRESS @( ROW COLUMN ROW
ViL k :
twes L
wewe
Vi
toLs | 1 |
Vin . tRDH Y/ / ‘
e IREOKRXREOKN
wro, Yo 1IGH Z
(OUTPUTS) Vout.Es Ll tsc
I
tEH
__ Vm VVVVVVVVVVVVVVVV‘VVVVVVVV’VV‘
= Mﬁof& RRELEXKERX
‘tsT.l tspH tscc |
tsiH .
sio, ™ '
(INPUTS) v,

NOTE* IF SE IS “H” LEVEL, THE SERIAL INPUT DATA ARE NOT WRITTEN INTO THE DATA REGISTER, BUT THE SERIAL

DATA SELECTOR CONTINUES TO FUNCTION.
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PSEUDO WRITE TRANSFER CYCLE SERIAL WRITE SETUP

RAS

ADDRESS

WIIO;
(INPUTS)

sC

SIO;
(INPUTS)

sio; VM

N

(OUTPUTS)

tRC
tesH
|- trAS
tar
ViH 5& \
ViL N / \
tRSH N trRp
tcRP—{ |&— tgrep | '
tcas
ViH A /
ViL N 7

Vi

ViL

ViH

Vi

ViH

Vi

Vi

COLUMN

ROW

tcoH

HIGH Z
tES —»| ‘
T %A tscr |

|t

‘m.' |<—> SDH tsce
tscL -
SOGERBELR /.
tscL
1,

HIGH Z

tsoz

VALID DATA

N

|<— tsis

HIGH Z

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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SERIAL WRITE CYCLE

LRI,

A

Vi

tsiH

SIO; ViH VVVVV
(INPUTS) t‘:‘:ﬁ
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SERIAL READ CYCLE

" \ /

OGO

XLLEBXLLAR

Vin
Vi

i tsop
tsoE
. VH 4 -
‘SE
ViL N 4 tsoz
|
+—1—1tSCcC—> tscc tsce
scL tscL| e tsci
ViH
sc Z
Vi > tsc| N
tson || —* tscH
e
tsoz tsoH
\ )
sio; ™M DATA DATA
(OUTPUTS) v OUTPUT OUTPUT
[ O ———
| ~ o
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Package Dimensions

24 ZIP

1.198 (30.43) MIN

Unit: inches (mm)

0.104 (2.64) MIN
0.120 (3.05) MAX

1.227 (31.17) MAX

[

0.050(1.27)—]

ﬁ
| E—

0.016 (0.41) MIN

0.050(1.27)TYPa]

0.024 (0.61) MAX

% 2

=z

HER

ole 2

8|8 s

elo z

0 <

88

b=A K<

0.110 2.79) MIN | . 0008 (0.2 MIN
0.150 (3.81) MAX 0.012 (0.3) MAX
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GOLDSTAR ELECTRON CO,,LTD.

&

GM76C28A

2,048 WORDS x 8 BIT
CMOS STATIC RAM

Description

The GM76C28A is 2,048 wordsx8 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: 100/120ns
® Low Power Consumption
Standby: 1uA
Operation: 25/30mA
* Complete static operation
® Single power supply: 5V + 10%
® TTLcompatible inputs and outputs
® 3-state output with Wired-OR capability
® Non-volatile storage with back-up batteries
e Standard 24 DIP (600mil)/24 SOP (330mil)/
24 DIP (300mil)

Pin Description

Pin Function
A0~Al0 Address Inputs
RIW Read/Write
OE Output Enable
Cs Chip Select
1/100~7 Data Input/Output
Vee Power Supply (+5V)
Vss Ground

Pin Configuration

A7[] 1 v 24 [ Vee
A6 [] 2 23 [(J A8
A5 3 22 [ A9
A4E 4 21 [JRW
A3[]s 20 [JOE
A2 s 19 [J A10
A1[] 7 18 [1CS
A0 [] 8 17 [J vo7
/00 [] 9 16 [J v0s
o1 [J10 15 [] 105
voz2 1 14 [ 104
Vss [12 13 [ V03
(Top View)

Block Diagram

A0 —
Al —
[+
A2— s a |25
AS— & |+ O |—~# MEMORY CELL ARRAY
A4 2 256x8x8
A5 — m a
% tal
A6 —] 4
a8
8 —i
A9 < k8x8
3 8
A10 - , COLUMN GATE
X DECODER
= TS CONTROL 8
OF- INPUT/OUTPUT
RIW BUFFER
ITTTTTTTI
QO = N M T WO
Q0000000

T2 =< =
=R = = o= =S = =
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Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
TstG Storage Temperature -65~150 °C
Vin/Vout Voltage on any Pin Relative to Vss -0.5~7.0 \"
Pp Power Dissipation 1.0 A\

*Note: 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
Viu Input High Voltage 2.2 -— 6.0 \%
ViL Input Low Voltage -05 — 0.8 \"%
*All voltages are referenced to Vss pin=0V.
Truth Table
CS | OE R/W A0 to A10 DATA 1/O MODE Icc
H _ _ — Hi-Z Unselected Iccsi, lecsz
L L H Stable Output Data Read Icc
L H L Stable Input Data Write Icc
L L L Stable Input Data Write Icc
Note: — means ""H'’, "'L'* or ""Hi-Z"’

Electrical Characteristics
DC Electrical Characteristics (Vcc=5V +10%, Vss=0V, Ta=0~70°C)

GM76C28A-10 | GM76C28A-12
Symbol Parameter Conditions Unit
Min [Typ*|Max | Min [Typ*|Max
VoL | Low Level Output Voltage IoL=4.0mA 0.4 04| V
Vou | High Level Output Voltage Iop=-1.0mA 2.4 24 \'
Icc CS=ViL, Iyo=0mA 30 | 60
! Operating Supply Current L, Vo= 7m 25 | 50 | mA
lele?) ViH=3.5V, Vi, =0.6V, Iyo=0mA 16 16 mA
Icc Average Operating Current [Min cycle, duty =100%, Iyo=0mA 30 | 60 25 | 50 | mA
I CS=v . . . X
cesl Standby Supply Current — H 15]30 15130 | mA
Iccs2 CS=Vcc-0.2V 1|50 1[50 | pA
Iy Input Leakage Current Vee=5.5V, Vi=0 to Vce -1 1] -1 1 | pA
Iol) | Output Leakage Current CS=Vm, or OE=Viy, -1 121 1 | ua
Vio=0 to Vcc i

*Typical values are for reference with Vcc=5V and Tp=25°C assumed.
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AC Electrical Characteristics:
Read Cycle (Vcc=5V+10%, Ta=0~70°C)

Symbol Parameter Conditions GM76C28A-10 | 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
tcHz CS Output Floating *2 0 40 0 40 ns
toHz OE Output Floating 0 40 0 40 ns
ton Output Hold Time *1 10 10 ns

Write Cycle: (Vcc=5V +10%, Tpo=0~70°C)

Symbol Parameter Conditions GM76C28A-10 | GM76C28A-12 Unit
Min Max Min Max
twe Write Cycle Time 100 — 120 — ns
tew Chip Select Time (CS) 80 — 85 — ns
taw Address Enable Time 1 80 — 85 - ns
tas Address Setup Time 0 — (U - ns
twp Write Pulse Width 65 — 70 1F — ns
touz OE Output Floating *2 0 40 0 40 ns
twHz R/W Output Floating *3 0 45 0 50 ns
tpw Input Data Setup Time 45 — 50 — ns
twr Address Hold Time *1 0 — 0 — ns
tpH Input Data Hold Time 0 — 0 — ns
tow R/W Output Setup Time *3 5 - 10 — ns
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*1 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. tr=tf=10ns
3. Input/output timing reference level: 1.5V
4. Output load: 1 TTL + CL=100pF

*2 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. tr=tf=10ns
3. Test circuit

Vce
SW1
to scope
300 @
to output terminal
:Eﬂ(ﬂ
5pF 1
| sw2

Includes scope  VSS (
and jig capacitances Vss

® Both SW1 and SW2 are closed when measuring
tcHz or towz.

® SW1 is open and SW2 is closed when measuring
Hi-Z-high of tcrz or torz

® SW1 is closed and SW2 is open when measuring
Hi-Z-low tcLz or toLz

Output turn-on turn-off time

1.5V 4~ toHz

le— "“H” “H” |

*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. tr=tf=10ns
3. Test circuit

Vee
30002
to output terminal ,_.m_o_ SW
3 ke
5pF 1
Includes scope I
and jig capacitances
Vss Vss

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

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

Output turn-on turn-off time

110

Hi-Z ) Hi-Z
1.5V 0.5V
o ap “L g8V E.___ 1.5V
(=3
1.5V
e v | tcHZ

Hi-Z

R

—_—
ER
L osv ,?—_ =15v
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READ CYCLE 1 (OE, CS CONTROL, R/W = HIGH)

|

trc
ADDRESS >< {
tOH —]

- NN, 777777
- N\

terz
Dourt ( VALID DATA >®——-

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

trc
ADDRESS )( ><
1A

twR

w /)Y \tﬁii\

t
|&—tDH —» 2t
Dout / ( VALID DATA
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WRITE CYCLE 1 (R/W CONTROL, OE = LOW)

ADDRESS

X

X

= AR

N

le—tas

.

RN

RN

te—— tow ——

WRITE CYCLE 2 (R/W CONTROL)

le-tDW oft—

toH
D DATA

VAA VA VAR
VALI

AN N D

ADDRESS

)§

tcw

\k

]

vvvvvv

AAAAAA

-

—_————»{

/

toH:

VAR e e v

AWAWLAW
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WRITE CYCLE 3 (CS CONTROL, OE = LOW)

twe

ADDRESS >< ><

twr

fe—tAS —

77 ™/ W
SR NI

tcHz
toH

le—— tpw

DIN VALID DATA \ W
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Capacitance (f=1MHz, TaA =25°C)

Symbol Parameter Conditions Min Typ Max Unit
Ci Input Capacitance Vi=0V 4 6 pF
Cro 1/0 Capacitance Vyo=0V 6 8 pF

Data Retention Characteristics Ta=0~70°C)

Symbol Parameter Conditions Min | Typ | Max | Unit
Vcer Data Retention Supply Voltage CS> Vccer-0.2V 2.0 — 5.5 \'%
Iccr Data Retention Current Vee =3.0V, CS> 2.8V - - 25 pA
tcDr Chip Select Data Hold Time ) 0 — — ns

- Refer to the figure below
tr Operation Recovery Time trc* — — ns

*trc: read cycle time

Data retention timing

Data retention mode |

Vee

|<—‘CDR tn—.i
cs CS>Vppr-0.2V
i i i%z.zv / 2.2VSFE E E

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.

le—
4.5V Vppr=>2.0V 4.5V
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Package Dimensions

24 DIP

1.245 (31.623) MIN

0N 010001 0000

1.265 (32.131) MAX

D

O

0.530 (13.462) MIN
0.550 (13.970) MAX

|N SIS N SN

g

0.05 (1.27) MIN
0.065 (1.65) MAX

0.145 (3.683) MIN

Unit: inches (mm)

0°~15°

0.600 (15.240) TYP

/
— 4
—

0.008 (0.200) MIN
0.015 (0.380) MAX

0.170(4.318) MIN

0.155 (3.937) MAX

0.180(4.572) MAX

0.120 (3.048) MIN

0.015 (0.381) MIN

0.100 (2.54)

0.140 (3.556) MAX

0.021 (0.533) MAX BSC | |

24 SOP

AARAAAAAAAAAAS

0.338 (8.59)MIN

0.03 (0.76) MIN

0.346 (8.79)MAX
<
]
®

o
REEELEEEREEEERE

0.604 (15.34) MIN

0.094 (2.39)MIN

0.610 (15.49) MAX

0.110 (2.79)MAX

=

0.014 (0.3)MIN 0.050 (1.270)
0.020 (0.51) MAX BSC

0.46 (11.68) MIN l

0.48 (12.19) MAX

0.008 (0.20) MIN

4 i

0.002 (0 (o 05) MIN
0.014 (0.36)MAX

0.012 (0.30) MAX)

m
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24 SKINNY

2 - EJECTION MARK (OPTION 1) PIN-1

| 1.265(32.131) |
f 1.245(31.623) !

0.145(3.683)
0.080(4.572) ]
0.155(3.937) | 0-135(3.429)]

L ‘ A\
— =\
|
i

i

0.090(2.286) 0.065(1.650) 0.021(0.533)  0.100(BSC)
0.070(1.778) 0.050(1.270) 0.015(0.381) (2.540)

0.035(0.889)

0.020(0.508)

—
0.140(3.556)

0.120(3.048)

UNIT:INCH (mm) M?:l(

NOTE
. LEAD FRAME, COPPER TTT

2. LEAD FINISH, SOLDER PLATED OR
SOLDER COATED.

. BACK EJECTOR PIN MARKED ‘“‘KOREA”

. BOTH PACKAGE LENGTH AND WIDTH
DO NOT INCLUDE FLASH.

5. CONTROLLING DIMENSION; INCHES (mm)

AW

0.300BSC
(7.620)
0.270 (6.858)
0.250 (6.360)

0.014 (0.356)

0.008 (0.200,
X {098 0200)
/

- 3-1f
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GOLDSTAR ELECTRON CO,,LTD.

GM76C88AL

8,192 WORDS x 8 BIT
CMOS STATIC RAM

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¢A. Its very low standby power require-
ment makes it idel 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: 2uA
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

e Single +5V Operation (+10%)

¢ Standard 28 DIP and SOP capability

Pin Description

Pin Function
A0~A12 Address Inputs
WE Write Enable Input
CS1.CS2 Chip Select
OE Output Enable
1/00~1/07 Data Inputs/Outputs
Vee Power Supply (+5V)
Vss Ground
NC No Connection

Pin Configuration

NC[] 1 / 28 [] Vee
A12[] 2 27 [JWE
A7 [] 3 26 [ cs2
A6 [] 4 25 [] A8
A5 [] 5 24 [] A9
A4 ] 6 23 [ AlL
A3 ] 7 22 []OE
A2 [] 8 21 [] A10
AL [] 9 20 []Csi
A0 [J 10 19 [] vo7
0o [ 11 18 [] V06
Vo1 [J 12 17 105
voz [ 13 16 g Vo4
Vss [ 14 15 103
(Top View)

Block Diagram

[—7—*|Decoder

Address
Buffer

L Memory Cell Array

512
512x16x8

16x8

4 X 16
Decodef] Column Gate 1

T —

Cs1,c82
ST —{ Chip
¢S2 —{ Control

!

OE —|OE, WE
Chip

WE Control

/0 Buffer

102 ——

/00—
/101 —
/03 —
1104 ——
/105 ——
1106 ———
107 ——
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Absolute Maximum Ratings

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature -65~150 °C
TsoL Soldering Temperature and Time 260, 10 (at lead) °C, S
Vce Supply Voltage -0.5~7.0 \%
Vin Input Voltage -0.5~7.0 \%
Pp Power Dissipation 1.0 w

Recommended Operating Conditions (Ta=0~70°C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 v
Vi Input High Voltage 2.2 - 6.0 v
Vi . Input Low Voltage -0.5 — 0.8 \%

Truth Table
CS1 CS2 OE WE Al to A12 DATA 1/O 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 (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Conditions (.;M76C88AL'15 Unit
Min | Typ*1 [Max

Vou | High Level Output Voltage | Iog=-1.0mA 2.4 | Vcc0.1 — v

VoL Low-Level Output Voltage IoL=4.0mA — 0.2 0.4 \'%

Icc1 Vi=Vw, Vi trc=1pus — 6 10 | mA
Iyo=0mA trc =Min — 25 40

Operating Supply Current o Re

Iccz V1=0.2V/Vcc-0.2V trc = 1us - 3 5 | mA
Iyo=0mA trc =Min — 20 35

I CS1=Viy or CS2=V - 1.5 30 | mA

o8t Standby Supply Current — = L

Iccsz CS1=CS82> Vcc-0.2Vor CS2<0.2V| — 2 100 | uA

Iy Input Leakage Current Vi=0 to Vcc -1 — 1 uA

Iio | Output Leakage Current CT}i Vig or CS2=Vy, or WE=Vy. | -1 — 1 uA
or OE=Vy Vyo=0 to Vcc

*1 Typical values are for To=25°C and Vcc=5.0V
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AC Operating Characteristics: (Vcc=5V +10%, To=0~70°C)

Read Cycle
Symbol Parameter Conditions GM76C88AL-15 Unit
Min Max

trC Read Cycle Time 150 — ns
tAA Address Access Time — 150 ns
tacsi Chip Select 1 Access Time *1 — 150 ns
tacs2 Chip Select 2 Access Time — 150 ns
toE Output enable access time — 70 ns
tcLzi Chip Select 1 Output Setup Time 10 — ns
tcHz1 Chip Select 1 Output Floating — 70 ns
tcLzz Chip Select 2 Output Setup Time *2 10 — ns
tcHz2 Chip Select 2 Output Floating — 70 ns
torz Output Enable Output Setup Time 5 — ns
toHz Output Enable Output Floating Time — 60 ns
toH Output Hold Time *1 - 30 — ns

Write Cycle

GM76C88AL-15

Symbol Parameter Conditions Unit
Min Max
twc Write Cycle Time 150 - ns
tewi Chip Select Time 1 120 — ns
tcwz Chip Select Time 2 120 - ns
taw Address Enable Time *1 120 — ns
tas Address Setup Time 0 = ns
twp Write Pulse Width 100 — ns
twr Address Hold Time 0 — ns
tpw Input Data Setup Time 60 — ns
tpDH Input data hold time 0 — ns
twHz R/W Output Floating *3 — 70 ns
tow R/W Output Setup Time 10 — ns
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*1 Test Conditions *3 Test Conditions
1. Input pulse level: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V
2.tr = tf = 10ns 2.tr = tf = 10ns
3. Input and output timing reference levels 1.5V 3. Test circuit
4. Output load 1TTL+CL = 100pF Vee
*2 Test Conditions 3000

1. Input pulse level: 0.8V to 2.2V
2.tr = tf = 10ns

3. Test circuit ) sw
to output terminal
Vee
1kQ
5pF

Sw1 Include sc9pe, test

tool capacity
to output terminal Vss Vss

5 .
o Test: tow, twuz ''Hi-Z'' to “H'" and "H"'

Include scope, test to ""Hi-Z"* SW is Vpp side

tool capacity T/ sw2 Test: tow. twnz '"Hi-Z'" to"'L’* and "'L"’
to ""Hi-Z'* SW is Vsg side

Vss
Vss

Output turn-on turn-off time

Test: tcHzi, tcHzz, tonz Both SW1 and
SW2 are close

Test: tcLzi, tcrzz, torz “Hi-Z'" to ""H"
SW1 is open, SW2 is close

Test: tcrzi, tcrze, torz "'Hi-Z'' to ''L"
SW1 is close, SW2 is open S Hi-Z 0.1V e 0.1V Hi-Z
0.1V [¢—0.1V

Output turn-on turn-off time

OE

1o
Cs1
Cs2
toLze g g
10 Hi-Zz 1.5VeL” L 1.5V
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TIMING WAVEFORMS
READ CYCLE

ADDRESS )!

LA Y,

cs2 /Cééééééé

% WAWNWNINNR

TR

High-Z

LAY,

«——1tOH

Dout

NOTE: 1) WE is high for Read Cycle

VALID DATA -

@l

<><>__
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GoldStar GM76CS88AL

WRITE CYCLE (2) (OE Low Fix)

. S ¥
SN N R 77/ /1)
T R
S T\ i 20

DIN YALD DATA W

NOTES :

1.

HwN

O o

A write occurs during the overlap of a low CS1, a high CS2 and a low WE, A write begins at the latest transi-
tion among CS1 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.

. tcw is measured from the later of CS1 going low or CS2 going high to the end of write.
. tas is measured from the address valid to the beginning of write. -
. twr is measured from the end of write to the address change. twri applies in case a write ends at CS1 or

WE going high twrz applies in case a write ends at CS2 going low.

. During this period, I/O pins are in the output state, therefore the input signals of opposite phase to the out-

puts must not be applied. . o
If CS1 goes low simultaneously with WE going low or after WE going low , the outputs remain in high im-
pedance state.

. Dour is the same phase of the latest written data in this write cycle.
. Dour is the read data of next address.
. If CS1is 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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GM76C88AL
Capacitance: (f=1MHz Ta=25°C)
Symbol Parameter Test Condition Min Max Unit
Cin Input Capacitance Vi=0V — PF
Cout Output Capacitance Vo=0V —
Note: This parameter is sampled and not 100% tested.
Data Retention Characteristics (Ta=0~70°C)
Symbol Parameter Test Conditions Min | Typ | Max |Unit
Veer | Data Retention Supply Vceri | CS12>Vec-0.2V, CS2> V- 20 | — - \%
Voltage 0.2V or CS2<0.2V
Vecrz | CS2<0.2V 2.0 — — A%
Iccrk | Data Retention Current Iccri | Vec=3.0V, CS1>Vec-0.2V - 1 50* | wA
CS2>Vcc-0.2V or CS2<0.2V
Iccrz | Vec=3.0V, CS2<0.2V — 1 50* nA
tcpr Chip Select to Data tcDR See Retention Waveform 0 — — ns
Retention Time
tr Operation Recovery Time tr treer | — — ns

*ViL min= -0.3V, 3uA max at Ta=0~40°C
**trc=Read Cycle Time

eLow Vcc Data Retention Mode: (1) CS1 Controlled

Data retention mode

CS1>Vcce-0.2V

OV e e e e e e

sLow Vcc Data Retention Mode: (2) CS2 Controlled

04V —— e e

«——Data Retention Mode ———

CS2<0.2v

]

la—— tR ——

/

OV e e e e e e e e —— —— —————— e e e e

Note: In Data Retention Mode, CS2 controls the Address, WE, CS1, OF and Din buffer. If CS2 controls data
retention mode, Vix for these inputs can be in the high impedance state. If CS1 controls the data reten-
tion mode, CS2 must satisfy either CS2>Vcc-0.2V or CS2<0.2V. The other input levels (Address, WE,
OE, I/O) can be in the high impedance state.
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Package Dimensions

28 DIP

Unit: inches (mm)
1.447 (36.754) MIN .
1.467 (37.262) MAX 0°~15
OO0 0000000000070 e

0.600 (15.240) TYP

D HlE
gboooogood NEERENE

0.05 (1.27) MIN
0.065 (1.65) MAX

0.145 (3.683) MIN

L/

oo 0200 v/

0.015 (0.380) MAX

0.170 (4.318) MIN

0.155 (3.937) MAX

0.180 (4.572) MAX

0.120 (3.048) MIN

0.015 (0.381) MIN || 0.100 (2.54 )
0.021 (0.533) MAX H‘ TYP I
28 SOP

RAAAARAAAAAREAAR

0.338 (8.59) MIN
0.346 (8.79) MAX

0
'EEEEEEEEEEELE:

0.708 (18.01) MIN
0.728 (18.49) MAX

a 2

0.020 (0.51) MAX

0.014 (0.36) MIN ' 0.050 (1.270) I 0.002 (0.05) MIN
I

TYP 0.014 (0.36) MAX

0.094 (2.39) MIN

0.110 (2.79) MAX

0.140 (3.556) MAX

0.03 (0.76) MIN
0~8° /—l /L"m

0.46 (11.68) MIN

0.48 (12.19) MAX

§____J
—J-008 (020 N
0.012 (0.30) MAX
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&

GM76C256/L/LL

32,768 WORDS x 8 BIT
CMOS STATIC RAM

Description

The GM76C256/L/LL 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/L/LL has two control inputs. Chip
select (CS) allows for device selection and data
retention control, and output enable (OE) provides
fast memory access.

Thus the GM76C256/L/LL is suitable for use in
various microprocessor application systems where
high speed, low power, and battery back up are
required. The GM76C256/L/LL 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: 385mW Max.

¢ Completely Static RAM: No Clock or Timing
Strobe Required

® Equal Access and Cycle Time

e Capability of Battery Back up Operation

e Standard 28 DIP and SOP
Pin Description
Pin Function

A0~Al4 Address Input
WE Write Enable Input
OE Output Enable Input
CS Chip Select Input
1/00~1/07 Data Input/Output
Vee Power Supply +5V
Vss Ground

Pin Configuration

A4 1 / 28 [ vee
A12[] 2 27 [JWE
A7 [ 3 26 [JA13
A6 [ 4 25 [] A8
A5 [ 5 24 [ A9
A4 6 23 Mau
a3 7 22 88
A2[] 8 21 [JA10
A1[] 9 20 [T
A0 10 19 1 vor
VO [J11 18 [ 1106
vo1 12 17 [Jvos
voz2 [J13 16 104
Vss [J14 15 [ 103
(Top View)

Block Diagram

A5 -
— A6 B
A7 > Memory A
—A8 ——————— Address|:| Row 512 Rowi,/s rray < Vee
Ag—-Al_l — Buffer |:|Decoder 64x8 Col
Al12 —————— : : x8 Columns «— Vg
~A13——>—— :
Al —— -
1/O¢ T .
H Sense/Switch . :
Input 1 Output
Control Column Decoder Control
1/07
S ] Address Buffer
OE- £
WE4 S
A0 A1A2 A3 A4 A10
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GoldStar GM76C256/L/LL
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstc Storage Temperature -65~150 °C
TsoL Soldering Temperature and Time 260, 10 (at lead) °C,S
Vce Supply Voltage -0.3~7.0 v
Vin Input Voltage -0.3*~7.0 \"
Vo Input and Output Voltage -0.5~Vcc+0.5 \"
Pp Power Dissipation 1.0 w
*:-3.0V at pulse width 50ns Max.
Recommended Operating Conditions (TA=0 ~ 70°C)
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 A
Viu Input High Voltage 2.2 — 6.0 \"
ViL Input Low Voltage -03 — 0.8 v
VbR 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=0~70°C)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Vou Output High Voltage Ion=-1.0mA 2.4 — - v
VoL Output Low Voltage IoL=2.1mA — — 0.4 \%
Iy Input Leakage Current Vss<Vin<Vcc -2 - +2 uA
Io Output Leakage Current (E =Vig or WE=Vy, or -2 — +2 uA

. OE=Vm, Vss<Vour<Vcc

Iccs: | Stand-by Power Supply Current CS=V — — 2 mA
CS >Vcc-0.2V

Iccsz GM76C256 1 mA
GM76C256L — 2% 100 A
GM76C256LL — 30 A

Icc Operating Supply Current CS=Vi, Vyo=0mA — — 45 mA

Icct Average Operating Power Min. Cycle, duty=100% — — 70 mA

Supply Current Iyo=0mA

*TYP Values are measured at 25°C, Vcc=5V
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AC Operating Characteristics (Vcc=5V +10%, Ta=0~70°C)

Read Cycle
.se GM76C256L-85 |GM76C256L-10 .
Symbol Parameter Conditions Unit
Min | Max | Min | Max
trc Read Cycle Time 85 — 100 — ns
taA Address Access Time — 85 — 100 ns
tacs Chip Select Access Time *1 — 85 — 100 ns
toE Output Enable to Output Valid — 45 — 50 ns
toH Output Hold from Address 5 — 10 — ns
Change
tcLz Chip Selection to Output 10 — 10 - ns
in Low-Z
torz Output Enable to Output 5 — 5 — ns
in Low-Z *2
tcuz Chip Deselection to 0 30 0 35 ns
Output in High-Z
tonz Output Disable to Output 0 30 0 35 ns
in High-Z
. WriteCycle
. GM76C256L-85 |GM76C256L-10 .
Symbol Parameter Conditions Unit
Min | Max | Min | Max
twe Write Cycle Time 85 — 100 — ns
tcw Chip Selection to End of Write 75 — 80 — ns
taw Address Valid to End of Write *1 75 - 80 — ns
tas Address Setup Time 0 — 0 — ns
twp Write Pulse Width 60 — 60 — ns
twr Write Recovery Time 5 — 5 — ns
tpw Data to Write Time Overlap 40 — 40 — ns
tpH Data Hold from Write Time 0 — 0 — ns
twHz Write to Output in High-Z 0 30 0 35 ns
tow Output Active from End of 2 5 — 5 — ns
Write
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*1 Test Conditions
1. Input pulse level: 0.6V to 2.4V
2. tr=tf=5ns
3. Input and output timing reference levels: 1.5V
4. Output load C,=100pF

+5V

1.8kQ

o
c. <9900

il

CL=100pF (Includes Jig Capacitance)

s W

*2 Test Conditions
1.

Input pulse level: 0.6V to 2.4V )
tr=tf=5ns : |

. Input timing reference levels: 1.5V
. Output timing reference levels:

+200mV (the level displaced from stable output !
voltage level)

. Output load Cp=5pF

+5V

1.8kQ
Tle}
c 9900

1

CL=5pF (Includes Jig Capacitance)
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TIMING WAVEFORMS
Read Cycle 1 (Notes 1, 3)

ViH
ADDRESS ‘><
Vi
toH >
Dour PREVIOUS VALID DATA —W— VALID DATA
N .

Read Cycle 2 (Notes 2, 3)

|

Vin

ADDRESS ><

\{

oF
«——— L OE—————»]
toLz —» tOHZ —
[ ——
———tcLz —— l tcHz HIGHZ
7 -
Dour UL VALID DATA —

menz - A\NWWNE

Notes:

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

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)

0

twe
ADDRESS )< ><
ViL
t,

- Tt i

-— taw

e K i

Dout 2‘2‘2‘2‘2‘2‘2’2““ "“““ High-Z

INANNNNINANND

QXK

N
%
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Write Cycle 2 (CS Controlled) (Note 1, 2, 3)

D ,, A
cs — \\ } J/
W N\\W; ’ A

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 OE = Viy

3. If TS 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=1MHz —
- F
Cour Output Capacitance Vee=5.0V — P
Note: Tested on a sample basis
Data Retention Characteristics: (Tao=0~70°C)
Symbol Parameter Test Conditions | Min | Typ | Max | Unit
Vcer Date Retention Supply Voltage CS> Vcer-0.2v 2.0 — 5.5 \Y
Iccr Data Retention Current Vce=3.0V,
CS5>2.8V - - 50 i
tcDR Chip Select Data Hold Time Refer to the figure
below 0 - - ns
tr Operation Recovery Time trc* — — ns
Note*: Read Cycle Time
Data Retention Timing
| Data Retention Mode
Vce T
4.5V VocR2 2.0V 4.5V
<—1CDR—+ tR——]
CS>Veor-0.2V 2.2V

& //22222227‘122v\

NN

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

Unit: inches (mm)

28 DIP
1.447 (36.754) MIN
1.467 (37.262) MAX 0°~15°
O00000M00000Odmmrmim —
z & T
HE =
== -
) g8 g
2|e 2
® |8 g
oo (=
oo oOononod LI O ES S
0.05 (1.27)MIN 0.008 (0.200) MIN /
0.065 (1.65) MAX 0.015 (0.380) MAX
0.145 (3.683) MIN 0.170 (4.318) MIN
0.155 (3.937) MAX 0.180 (4.572) MAX

TR

0.015 (0.381) MIN | |

0.021 (0.533) MAX
0.030 (0.76)MIN
28 SOP OWWX
AARAAAARARBARARAR B

0.120 (3.048) MIN
0.140 (3.556) MAX

x
x Z

z|2 e

== =

=l QiR

ISRE:] - |

© (@ -|=

N 5|2

8|8 213

O el °l°

HHHHEHHHEEEEHE T
0.094 (2.39)MIN

0.710 (18.03) M
9 (18.09) MiN 0.119 (3.02)MAX

0.762 (19.35) MAX
L0.012(0‘30)MIN | 0.050 (1.270) [ 0.00 (0.00) MIN
[ 72

10,020 (0.51)MAX 0.014 (0.36)MAX
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GM76C256AL/ALL

32,768 WORDS x 8 BIT
CMOS STATIC RAM

Description

The GM76C256 AL/ALL 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 (max|
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 ImA (max).

The GM76C256 AL/ALL has two control inputs.
Chip select (CS) allows for device selection and
data retention control, and output enable (OE) pro-
vides fast memory access.

Thus the GM76C256 AL/ALL is suitable for use
in various microprocessor application systems
where high speed, low power, and battery back
up are required. The GM76C256AL/ALL is offer-
ed in 28 pin DIP (600 mil) and SOP (330mil).

Features

e High Speed: Fast Access and Cycle Time
70/85/100ns Max.

e 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.

e Completely Static RAM: No Clock or Timing
Strobe Required

e Equal Access and Cycle Time

e Capability of Battery Back up Operation

e Standard 28 DIP and SOP

Pin Description

Pin Function
A0~Al4 Address Inputs
WE Write Enable Input
OE Output Enable Input
CS Chip Select Input
1/00~1/07 Data Input/Output
Vee Power Supply +5V
Vss Ground

Pin Configuration

A4 1 [ vee
a2 2 27 (WE
a7 [ 3 26 [ A13
A6 [] 4 25 ] A8
A5 [ 5 24 M A9
Ad ] 6 23 JAn
A3 7 22 [OE
A2[] 8 21 [JA10
A1 [ 9 20 [1CS
A0 10 19 [ vo7
/0o 11 18 [J 106
vo1 12 17 Jvos
1oz 13 16 o4
Vss [J14 15 [ ro3
(Top View)

Block Diagram

<+—— Ve

<+—— Vgg

Control

- Output

A5 .
A B
A7 . Memory Arra:
A8 ———>—— Address|:| Row |: 512 Rov);s Y
A9 Buffer |:|Decoder|:
AIZAII__,__ : -] 64x8 Columns
S —
Al3——
Aly——>—
1/0o ; Sense/Switch
nput =
Control Column Decoder
1/07
&S = Address Buffer
OE- &
WE{ S
A0 A1A2 A3 A4 A10
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Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tsrtc Storage Temperature -65~150 °C
TsoL Soldering Temperature and Time 260, 10 (at lead) °C, S
Vce Supply Voltage -0.3~7.0 v
Vin Input Voltage -0.3*~7.0 \"
Vio Input and Output Voltage -0.5~Vcc+0.5 \Y%
Pp Power Dissipation 1.0 \Y

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

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

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 v
Vin Input High Voltage 2.2 — 6.0 \Y
Vi Input Low Voltage -0.3 — 0.8 A
VDR Data Retention Supply Voltage 2.0 - 5.5 \Y%

Truth Table

[ 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 +10%, Tao=0~70°C)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Vou Output High Voltage Ion=-1.0mA 2.2 — — A%
VoL Output Low Voltage IoL= 2.1mA — - 0.4 A
It Input Leakage Current Vss<ViN< Vce -1 - 1 uA
Iow) Output Leakage Current (_3—§ =Vig or WE=Vyg, or -1 — 1 uA

OE =V, Vss<Vour<Vcc
Iccs1 | Stand-by Power Supply CS=Vm - - 1 mA
Current T5>Vec- 0.2V
Iccsz GM76C256AL — 2* 100 A
’ GM76C256ALL - 1* 20 rA
Icc Operating Supply Current CS=Vi, Vio=0mA — 7 15 mA
Icci Average Operating Min. Cycle, duty=100% — - 50 mA
Power Supply Current Iyo=0mA

*TYP. Values are measured at 25°C, Vcc=5V
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AC Operating Characteristics (Vcc=5V+10%, Ta = 0 ~ 70°C)

Read Cycle
e GM76C256AL-70 | GM76C256AL-85 | GM76C256AL-10 .
Symbol Parameter Conditions Unit
Min | Max | Min | Max | Min | Max
trc Read Cycle Time 70 — 85 — 100 — ns
taa Address Access Time — 70 — 85 — 100 ns
tacs Chip Select Access Time *1 — 70 — 85 — 100 ns
tog Output Enable to Output Valid — 35 — 45 — 50 ns
ton Output Hold from Address 5 — 5 — 10 —_ ns
Change
tcLz Chip Selection to Output in 10 — 10 — 10 — ns
Low-Z
toLz Output Enable to Output in *2 5 — 5 — 5 — ns
Low-Z
tcuz Chip Deselection to Output in 0 30 0 30 0 35 ns
High-Z
tonz | Output Disable to Output in 0 30 0 30 0 35 | ns
High-Z
Write Cycle
vie GM76C256AL-70 | GM76C256AL-85 | GM76C256AL-10 .
Symbol Parameter Conditions |- Unit
Min | Max | Min | Max | Min | Max
twc Write Cycle Time 70 — 85 — 100 — ns
tcw Chip Selection to End of Write 60 — 75 — 80 — ns
taw Address Valid to End of Write *1 60 — 75 — 80 — ns
tas Address Setup Time 0 — 0 — 0 — ns
twp Write Pulse Width 50 — 60 — 60 —_ ns
twr Write Recovery Time 0 — 5 — 5 — ns
tow Data to Write Time Overlap 30 — | 40 — 40 —_ ns
tpH Data Hold from Write Time — — — ns
twnz | Write to Output in High-Z 25 30 35 ns
tow Oquut Active from End of % 5 _ 5 _ 5 _ ns
Write
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*1 Test Conditions

*2 Test Conditions

1. Input pulse level: 0.6V to 2.4V 1. Input pulse level: 0.6V to 2.4V

2. tr=tf=5ns 2. tr=tf=5ns

3. Input and output timing reference levels: 1.5V 3. Input timing reference level: 0.8V to 2.2V.
4. Output load CL=100pF 4. Output timing reference levels:

+200mV (the level displace from stable
output voltage level)
5. Output load Cp=5pF

+5V
+5V
110 110
I CL 9900 I CL 990Q
CuL=100pF (Includes Jig Capacitance) CL =5pF (Includes Jig Capacitance)
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TIMING WAVEFORMS
Read Cycle 1 (Notes 1, 3)

- tRc

ViH
ADDRESS 36
ViL

< tAA
+———— O ———»

A
Dour PREVIOUS VALID DATA EW VALID DATA
N

Read Cycle 2 (Notes 2, 3)

|

ViH

s " X R

Vi

s N A

I__ toLz — tOHZ —»
N7/////; e\ L
Aeiz A\ \\\\ Tk

Dour

Notes:

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

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)

ViH

et X
S

|<t¢——— tDW —»te-tpH
Din VALID DATA

«—itwnz [— tow—-
o Ry

XK

Ly
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Write Cycle 2 (CS Controlled) (Note 1, 2, 3)

ViH

ADDRESS }<
Vi

«—1tAs tew

-
RO

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 OE = Vi

3. If S 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=1MHz - 6
= F
Cour Output Capacitance Vee=5.0V - 8 P
Note: Tested on a sample basis
Data Retention Characteristics: (TA=0°~ 7C°C)
Symbol Parameter Test Conditions Min | Typ | Max | Unit
Veer Data Retention Supply Voltage CS>Vec-0.2v 2.0 - 5.5 v
L D R c Vee=3.0V AL — 1** 50
CCR ata Retention Current CS A
C5228V Farr — Jos*[ 10 |*
Refer to the fi
tcpr Chip Select Data Hold Time beel:\fv 0 the Hgure 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

Vce
45V VecR2 2.0V 4.5v

««—t{CDR —» tR ——

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

OO00000000 0000100

o
ISR ERERERERE |EpRRERE]

0.05 (1.27)MIN

0.065 (1.65) MAX

0.145 (3.683) MIN

Unit: inches (mm)

0°~15°

0.600 (15.240) TYP

0.008 (0.200) MIN
0.015 (0.380) MAX

0.170 (4.318) MIN

0.155 (3.937) MAX

0.180 (4.572) MAX

\

P

0.015 (0.381) MIN 0.100 (2.54 )
TYP

0.021 (0.533) MAX ’ i

|

28 SOP
AHAAARAAAARAARAHA
o
HEHHHHHHEHEEHE
- 0.710 (18.03) MIN %ﬁ’%%ﬁ%%_

0.762 (19.35) MAX

0.012 (0.30) MIN

2

| o. oso (1 270) | 0.00 (0.00) MIN

—J

0,020 (0.51)MAX

0.0

14 (0.36)MAX

P A

0.120 (3.048) MIN
0.140 (3.556) MAX

o 030 (0.76)MIN
o 050 (1.27)MAX

3

0.452(11.48) MIN

0.500(12.70) MAX

0,004 (010)MIN
0.012 (0.30)MAX
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GM76C8128/L/LL
131,072 WORDSx8 BIT
CMOS STATIC RAM

Description

The GM76C8128/L/LL 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/L/LL is offered in a 32-pin
DIP (600mil) and SOP (525 mil)

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)

e 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%)

e Standard 32 DIP and SOP

Pin Description

Pin Configuration

N[ N 32 b Vce
A6 [ 2 31 {1 A15
A4 3 301 cs2
A2 4 29 [ WE
A7 Q5 28 1 A13
A6 ] 6 27 A8
A5 7 26 [ A9
A4[] 8 25 [ A1
A3[] 9 24 [1 OE
A2 ] 10 23 1 A10
A1 11 22 7 Csi
A0 [] 12 21 o7
100 [ 13 20 [ 1106
1101 ] 14 19 1105
1102 15 18 (7 104
Vss []16 17 3 vo3
(Top View)

Block Diagram

A0 ———

A2

IAddress|
Buffer

Y

Memory Cell Array

+—#1Decorder -~

512x256x8
(128K x 8),

b 256 x 8

8 7 256
7 'IDecoraer]’?‘"I Column Gate I

|

T87 —{ Chip
CS2 —# Control

CSi,Cs2)

OF —{ OE, WE

Chip

WE ——=] Control

A8

/0 Buffer

Pin Function
A0~A16 Address Inputs
WE Write Enable Input
CSi, Cs2 Chip Select Input
OE Output Enable Input
1/00~1/07 Data Inputs/Outputs
Vee Power Supply (+5V)
Vss Ground
NC No Connection

2RL9LLLEX
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Absolute Maximum Ratings
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tsra Storage Temperature -55~150 °C
TsoL Soldering Temperature and Time 260, 10 (at lead) °C, S
Ve Supply Voltage -0.3~7.0 v
ViN Input Voltage -0.3*~7.0 v
Vo Input and Output Voltage -0.5~Vcc+0.5 \"
Pp Power Dissipation 1.0 W
*:-3.0V at pulse width 50ns Max.
Recommended Operating Conditions (Ta=0~70°C)
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 v
ViH Input High Voltage 2.2 — Vec+0.3 \'%
ViL Input Low Voltage -0.3 - 0.8 v
VDR Data Retention Supply Voltage .2.0 — 5.5 v
Truth Table
Cs1 CS2 OE WE Al to A16 DATA 1/0 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
Standb
X L X X — Hi-Z aneny

Note: X means don't care
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DC Electrical Characteristics (Vcc=5V +10%, Ta=0~70°C)

Symbol Parameter Conditions Min | Typ | Max | Unit
Iy Input Leakage Current Vin=0 to Vcc -1 — +1 uA
Ior) |Output Leakage Current CS1=Viy or CS2=V, -1 - +1 A
OE=ViH, Vss<Vour<Vcc

Ion High Level Output Current |Vou=2.4V -1.0 — — mA

IoL Low Level Output Current |VorL=0.4V — — 2.1 mA

Icc Operating Supply Current |CS1=Vy or CS2=Viy - 35 mA
Vin=Viu/ViL, Iour=0mA
CS1=Vy, and CS2=Viy

Icci Vin=Vi/ViL — 70 mA
Iour=0mA
t =Min. cycle

Average Operating Current lde il

CS1=0.2V, CS2=Vcc-0.2V

Icc2 Vin=Vcc-0.2V/0.2V — — 30 mA
Iour=0mA
teycle= lus

Iccsi CS1=Viy or CS2=ViL — — 3 mA
CS1=Vcc-2V, €S2=0.2V
Vce=2.0V~5.5V

Iccsz Standby Current GM76C8128 — — 1 mA
GM76C8128L — 2* 100 uA
GM76C8128LL — 2* 50 uA

*TYP. Values are measured at 25°C, Vcc=5V
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AC Operating Characteristics (Vcc=5V +10%, Ta=0~70°C)

Read Cycle
Symbol Parameter GM‘76C8128/L-70 GM76C8128/L-85 | GM76C8128/L-10 Unit
Min Max Min Max Min Max
trc Read Cycle Time 70 — 85 — 100 — ns
taa Address Access Time — 70 — &85 — 100 ns
tacsi Chip Select 1 Access Time — 70 — 85 - 100 ns
tacs2 Chip Select 2 Access Time — 70 — 85 — 100 ns
toE Output Enable Access Time — 35 — 45 - 50 ns
tcuzi Chip Select 1 Output Setup Time 5 — 10 — 10 — ns
tcuzi Chip Select 1 Output Floating — 25 — 30 — 35 ns
tcrzz Chip Select 2 Output Setup Time 5 — 10 - 10 — ns
tcHz2 Chip Select 2 Output Floating — 25 —_ 30 — 35 ns
torz Output Enable Output Setup Time 0 - 0 - 0 — ns
toHz Output Enable Output Floating Time - 25 — 30 — 35 ns
ton Output Hold Time 10 - 10 - 10 - ns
Write Cycle
Symbol Parameter GM.76C8128/L<70 GM'76C8128/L-85 GM.76C8128/L-10 Unit
Min Max Min Max Min Max
twe Write Cycle Time 70 — 85 — 100 — ns
tcwi Chip Select Time 1 65 - 75 - 80 — ns
tcwz Chip Select Time 2 65 — 75 — 80 — ns
taw Address Enable Time 60 - 70 - 80 — ns
tas Address Setup Time 0 - 0 — 0 — ns
twp Write Pulse Width 50 — 60 — 60 — ns
twr Address Hold Time 0 — 0 — 0 — ns
tpw Input Data Setup Time 30 - 35 - 40 - ns
tpH Input Data Hold Time 0 - 0 — 0 - ns
twHz R/W Output Floating — 25 —_ 30 — 35 ns
tow R/W Output Setup Time 0 - 0 — 0 — ns

AC TEST CONDITIONS
— Output load: 100pF + 1TTL Gate
— Input pulse level: 0.6V to 2.4V

— Input and output timing reference levels 0.8V, 2.2V

— tr=tf=5ns
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TIMING WAVEFORMS

Read Cycle (Note 1)

ores N X

- T LT

i SRR IR NN

tcHzz

= NN A,

toHz

toH

‘ High-Z
DOUT < VALID DATA )<><>
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Write Cycle(1) (WE Controlled ) (Notes 2,3,4)

twc

ADDRESS ><

- Ty e 4
- TSSXXX 70
- T R

Din * VALID DATA *
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Write Cycle (2)(CS1 Controlled ) (Note 4)

twc

D X

tas twR

twe

™ AN Qi

X\X\ S\ ]f

=i RN

twHz

tcz

|

\ tow toH |

DiN * VALID DATA 4(
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Write Cycle (3)(CS2 Controlled) (Note 4)

— X
- N 7
- T %
- YOS 77

2. Assuming that CS1 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 CS1 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=1MHz, Ta=25°C)

Symbol Parameter Test Conditions Min Max Unit
Cin Input Capacitance V=0V — 8 pF
CouTt Input Capacitance Vo=0V — 8 pF

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

Data Retention Characteristics (TA=0~70°C)

Symbol Parameter Min Typ Max | Unit

Vcer Data Retention Supply Voltage 2.0 — 5.5 v
L — 1 50*

Iccr Data Retention Current Vee=3.0V uA
LL — 1 25

tcDR Chip Select to Data Retention Time 0 — - ns

tr Operation Recovery Time 5 - -~ ns

*20uA max at TA=0~40°...

* Low Vcc Data Retention Mode: (1) CS1 Controlled

tcor Data retention mode l tR

CS12Vec-0.2v

* Low Vcc Data Retention Mode: (2) CS2 Controlled

Data Retention Mode

Note: In Data Retention Mode, CS2 controls the Address, WE, CS1, OF and Diy buffer. If CS2 controls data
retention mode, Vn for these inputs can be in the high impedance state. If CS1 controls the data reten-
tion mode, CS2 must satisfy either CS2>Vcc-0.2V or CS2<0.2V. The other input levels (Address, WE,
OE, I/O) 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

A00O000000000 00000

D

0.625 (15.88) MAX

L 0.540 (13.72)

@)
U ooouooooooooo

0.045(1.14)MIN
0.055(1.4)MAX | |

[ 0.600 (15.24) MIN

3.81(0.15)TYP

Unit: inches (mm)

0.600 (15.240) TYP

L/

0.008 (0.200) MIN ;

0.015 (0.380) MAX

0.165 (4.197) MIN

4

0.016(0.41)MIN 0.100 (2.54)
0.020(0.51)MAX TYP -

32 SOP

HARAAHAAAAAAAAAR

0.015(0.38)MIN ]
—_

0.190 (4.83)MAX

0.125(3.18)MIN

0.135(3.43)MAX

[~ 0.02(0.53) MIN

0°~8° U [5.04(1.04) MAX

_T—

0.55(14.05) MIN
0.57(14.40) MAX

| 0.004(0.10) MIN
0.010(0.254) MAX

_
z|%
==
O ~
HEHHHHHEEHBHEERSE
0.820(20.83) MIN 0.089(2.18) MIN
0.830(21.08) MAX 0.090(2.29) MAX
RN
—fLoowozamn [ [ ooso 121~ Fooouo 0n
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&

GM231000

131,072 WORDS x 8 BIT
NMOS MASK ROM

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

e Single +5V Supply

® Access time 200/250 ns (Max)

e Totally static operation

® Completely TTL compatible

e Operating current 100 mA (Max)

¢ Standby current 20 mA (Max|

¢ Automatic power down (CE)
Programmable Chip Select
3-state outputs for wired-OR expansion

e 28-pin industry-standard DIP (600 mil)

® EPROMs accepted as program data input

Pin Description

Pin Function
AQ0~A16 Address Inputs
00~07 Data Outputs
CE Chip Enable Input
CSICS Chip Select Input
Vee Power Supply
Vss Ground

Pin Configuration
28 DIP (Top View)

A5 [] 1 -/ 28[] Vee
A2 » 27gm4
A7 [ 3 26[]A13
A6 [ 4 25[7] A8
A5 s 247 A9
A s 237 AN
As [ 7 22[]A16
A2 [] 8 21[] A10
A [ o 20[] CE/CS/CS*
Ao Qw 1907
00 [J11 18[J 06
o1 [Ji2 17[] 05
02 [13 16[ 104
Vss [14 1503

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

Block Diagram

[ — _—
»| ROW [
DECODER | 1,048,576
> DRIVER| ROM ARRAY
> 1 OF 1024)° (131,072x 8
AO~A16 | — =
ADDRESS | ——# —
i ] il
s VAT )
»= Q=S| COLUMN SELECT
>R85k CIRCUITRY
i »> 8 2 o :L_
i l
L__Oo
i o,
—_ ‘——|' >—[—02
CE/CS/TS* S N
___I__D_'_OA
: ‘______LD__I—-OS
Pl L—— 17t 06
0 T
S o
CE/CS/CS* —p| CHIP —““V——| 7
SELECT 3
CIRCUITRY
| I—
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Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Operating Temperature 0~70 °C
Tstg Storage Temperature -65~125 °C
Vce Supply Voltage Ground Potential -0.5~7.0 \%
Vour Applied Output Voltage -0.5~7.0 v
Vin Applied Input Voltage -0.5~7.0: \%
Pp 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%, Vss=0V, Tao=0~70°C)

Symbol Parameter Conditions Min Max Unit
Vou Output High Voltage Ion=-1.0mA 2.4 A%
VoL Output Low Voltage Ior,=3.2mA 0.4 \'%
Vix Input High Voltage 2.0 \%
ViL Input Low Voltage -0.5 0.8 \'
Inp Input Leakage Current ViN=0V to Vcc 10 uA
Iio Output Leakage Current Vour=0V to Vcc 10 uA
Icc Operating Supply Current Note 1 100 mA
Iss Standby Supply Current CE=Vm 20 mA
Tos Output Short Circuit Current Note 2 90 mA

AC Operating Characteristics (Vcc=5V +10%, Ta=0~70°C, GND=0V

Symbol Parameter GN,I%IOOO-ZO SM231000:23 Unit | Note
Min | Max | Min | Max
trc Cycle Time 200 250 ns
taa Address Access Time 200 250 ns
tou Output Hold After Address Change 10 10 ns
tACE Clip Enable Access Time 200 250 ns
tacs Chip Select Access Time 85 100 ns
trz OQutput LOW-Z Delay 10 10 ns
tuz Output HIGH-Z Delay 85 100 ns 4
Capacitance (TA=25°C, f=1.0 MHz, Note 5)
Symbol Parameter Conditions Min Max Unit
Cr Input Capacitance Vin=0V 5 pF
Co Output Capacitance Vour=0V 5 pF
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Notes:

. Measured with device selected and outputs unloaded.

. For a duration not to exceed 30 seconds. .

. Output LOW impedance delay (tLz) is measured from CE or CS going active.

. Output HIGH impedance delay (tHz) is measured from CE or CS going inactive.
. This parameter is periodically sampled and is not 100% tested.

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

GHWN =

ADDn': ELSJ’ST VALID ADDRESS 3 <
" ———— tOH ———]
DATA V’V \/ V‘V VAV, V.V \VaV, V‘ —
out A‘A t‘t‘A‘t‘t A“’t‘t‘t’)’ VALID D

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

CE SK /[

tacs

CSICS X VALID

thz —

|———tH7 ——>

tz
DATA a VALID DATA -
ouT \
tz
IcC - — — — | — — — — - =
Vcc  CURRENT
|
SS oD |
|<—— tpy ————— f
+5V
FIGURE 1 é
AC Test Conditions 310
Input Pulse Levels 0.8 to 2.2V Dour
Input Rise and Fall Times 10ns 100 pF
Input Timing Level 1.5V L incLubing scope
Output Timing Level 0.8 and 2.0V 7750 - (AND JIG)
Output Load See Figure 1 |
mr
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Package Dimensions

28 DIP

1.447 (36.754) MIN
1.467 (37.262) MAX

OOoOonnnnnNnNnNOonnn

D

O

0.530 (13.462) MIN
0.550(13.970) MAX

RN REEERERERERERERERERENE|
0.05 (1.27) MIN | |
0.065 (1.65) MAX ' l

0.145 (3.683) MIN

Unit: inches (mm)

0.600 (15.240) TYP

0.008(0.200) MIN
0.015(0.380) MAX

0.170 (4.318) MIN

0.155 (3.937)MAX

0.180 (4.572) MAX

\
-

0.015 (0.381)miN  0-100 (2.54) TYP
l 0.021 (0.533) MAX

0.120 (3.048) MIN

0.140 (3.556) MAX
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&

GM23C1000

131,072 WORDS x 8 BIT
CMOS MASK ROM

Description

The GM23C1000 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
GM23C1000 offers automatic powerdown con-
trolled by the Chip Enable CE/CE input. When
CE/CE goes LOW/HIGH, the device will automat-
ically power down and remain in a low power
standby mode as long as CE/CE remains LOW/
HIGH. Pin 20 may a 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
e Single +5V Power Supply
* Access times: 100/120 ns (Max.)
¢ Current
Operating: 40 mA (Max.)
Standby: 30pA (Max.)
e 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
e 28-pin industry-standard DIP (600 mil)

Pin Description

Pin Function
A0~ A16 Address Inputs
00~07 Data Outputs
CE/CE Chip Enable Input
Cs/CS Chip Select Input
Vee Power Supply
Vss Ground

Pin Configuration
28 DIP (Top View)

Ats [

A2 ]
Az

—- ek 4
WN =20 OONOA WN =

A0a000a0annnn

14

-/

28
27
26
25
24
23
22
21
20
19
18
17
16
15

H|N[N|N[N|RIN|E]N[NIE] NN

>>> > 5
s5322&&2z:8

/CE/CSICS*

S m

909998

o

*Chip Select (CS) is Programmable Active

Low or Active High.

Block Diagram

< _—
> —]
< ! 1,048,576
T3] DECODER | ROM ARRAY
—»| DRIVER | | (131,072x8)
A —» —
0~A1p
ADDRESS| "L ]
INPUTS }
B
—Ipe] COLUMN ]
—» DECODER ! COLUMN SELECT
—™| DRIVER ! CIRCUITRY
- i
—»]
3 ‘
500
-—v—{>4—8;
POWER D> 03
CSICSICEICE—™|  DOWN { 85
OR -—«r——D—‘— B
CHIP ———tb*—j— 07
SELECT I
CIRCUITRY
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GoldStar GM23C1000

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Operating Temperature -10~80 °C
Tstc Storage Temperature -65~ 150 °C
Vee Supply Voltage to Ground Potential -0.5~7.0 v
Vour Output Voltage -0.5~Vcc+0.5 \'%
VIN Input Voltage -0.5~Vcc+0.5 \"%
Pp 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=0°C to +70°C, Vcc=5.0V + 10%, GND = 0V)

Symbol Parameter Conditions Min. Max. | Unit | Note
Vou Output High Voltage Ion=-1.0mA 2.4 \%
VoL Output Low Voltage IoL=3.2mA 0.4 v
Viu Input High Voltage 2.2 Vce+0.3 \%
ViL Input Low Voltage -0.5 0.8 v
I Input Leakage Current Vin=0V to Vcc 10 uA
Iro Output Leakage Current Vour=0V to Vcc 10 uA 1
Icc Operating Current 1 cyc=100ns 40 mA 2
Is Standby Current CE=Viy, CE=Vp 1.5 mA
IsB1 Standby Current CE=Vcc-0.2V, CE=0.2V 30 wA
Capacitance:
Symbol Parameter Conditions Min. Max. Unit Note
C Input Capacitance Ta=25°C 10 pF —
Co Output Capacitance f=1.0 MHz 10 pF 3
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. CSICE=Vy,, TSICE =V (Output is unloaded).
. Vin=V/ViL. But CS/CE=Viy. CS/ICE=Vy (Output is unloaded).

GoldStar GM23C1000
AC Characteristics (TA=0°C~70°C, Vcc=5V +10%, GND=0V)
GM23C1000-10 | GM23C1000-12 .
Symbol Parameter Min | Max | Min | Max Unit | Note
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
tpr Powerdown Time 50 60 ns
Notes:

. Output Low impedance delay (t.z) is measured from CE/CE or CS/CS going active.

1

2

3. This parameter is periodically sampled and is not 100% tested. All pins except pin under test tied to AC ground.
4

5

. Output High impedance delay (tnz) is measured from CE/CE or CS/CS going inactive.

Timing Waveforms

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

trc
4
ADDRESS >< VALID ADDRESS )(r
INPUTS \ N\
t—— tAn f+——1on
DATA VALID DATA
out

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

tace

__ 4 4
CEICE VALID
\ \
tacs tHz
Y
csiCS VALID
N
tLz tHZ ——f
DATA OUT VALID DATA >-——

R
\N

—— e

Vcc CURRENT

Iss

le———tPD ——1
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GoldStar GM23C1000

Package Dimensions

it: inch
28 DIP Unit: inches (mm)

1.447 (36.754) MIN 3%~ 11°

1.467 (37.262) MAX \

OO0 000000M[M[7 0

D

0.530 (13.462) MIN
0.550(13.970) MAX
0.600 (15.240) TYP

O
Do 000000 Oo0 0. -d B ——

| 0.008(0.200) MIN
0.05 (1.27) MIN 0.015(0.380) MAX
0.065 (1.65) MAX l

0.145 (3.683) MIN 0.170 (4.318) MIN
0.155 (3.937) MAX 0.180 (4.572) MAX

\
bt

0.120 (3.048) MIN
0.140 (3.556) MAX

0.015 (0.381)MIN  0.100 (2.54) TYP
” 0.021 (0.533) MAX
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| GM23C4000
@ GoldStar 524,288 WORDS x 8 BIT

GOLDSTAR ELECTRON CO.,LTD.
CMOS MASK ROM

Description Pin Configuration

The GM23C4000 high-performance Read Only 32 DIP (Top View)
Memory is organized as 524,288 words by eight

bits and has an access time of 150/200ns. It is es.csner] 1 T » sl
designed to be compatible with all microproces- e d > = MCBC
sors and similar applications where high perfor-
mance large-bit storage and simple interfacing are i soplar
important considerations. The GM23C4000 offers M2 4 2 A4
automatic power down controlled by the Chip Y s 28 L1 A13
Enable (CE) input. When CE goes HIGH, the Ae ] 6 2711 A8
device will automatically power down and remain A 7 26 [1A9
in a low power standby mode as long as CE re- a8 25 [ ANt
mains HIGH. This feature provides system level A3 ] o 24 [7] OE, OE, NC
power savings of as much as 80%. The A2 [ 10 23 [ A10
GM23C4000 is packaged in a 32-DIP, provides A g n 22 [1CE, cE, NC
polarity programmable CE and OE, CS buffer as Ao [ 12 2107
user option mode. 00 If 13 20 [Jos
o1 [] 14 19 [Jos
Features o215 18 [Jo4
® 524,288 x 8 organization Vss [ 16 17 [Jos
* Single +5V Supply
® Access time 150/200ns (Max)
e Totally static operation
e Completely TTL compatible
® Operating current 60mA (Max)
* Standby current 100puA (Max)
¢ Automatic power down (CE) Block Diagram
Programmable Chip Select
3-state outputs for wired-OR expansion _ _
® 32-pin industry-standard DIP (600 mil) CE. CE — .
* EPROMs accepted as program data input &5 _) CONTROL [ 7| outPuT [ P
* Polarity progrlz)immable cghip enable fnd o e toaie BUFFERS i 0o
output enable, chip select pin OE. O —+f ]
Pin Description — s
i Tunction —{ Y-DECODER [ Y-SELECT
A0~A18 Address Inputs A?J?);lé'SBST. -
00~07 Data Output WPUT 1 | pEcoper E 4194304 BIT
CS, CS, NC Chip Select Input ! E
CE,CE, NC Chip Enable Input ' :
OE,OE, NC Output Enable Input v—
cc —
Vce Power Supply Vss —»
Vss Ground
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GoldStar

GM23C4000
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Operating Temperature 0~70 °C
Tsrc Storage Temperature -65~125 °C
Vee Supply Voltage Ground Potential -0.5~7.0 \Y%
Vour Applied Output Voltage -0.5~7.0 v
Vin Applied Input Voltage -0.5~7.0 \Y
Pp Power Dissipation 1.0 A\

*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=0~7C°C)

Symbol Parameter Conditions Min | Max | Unit
Von Output High Voltage Ion=-400pA 24 \Y
VoL Output Low Voltage IoL=1.6mA 0.4 \"
Vig Input High Voltage 2.2 Vee+0.3 \"%
Vi - Input Low Voltage -0.3 0.8 \'
I Input Leakage Current ViN=0V to Vcc 10 uA
ILo Output Leakage Current Vour=0V to V¢ 10 uA
Icc Operating Supply Current Note 1 50 mA
Isp Standby Supply Current CE=Vm 1 mA
Isg1 Power-Down Supply Current CE=Vcc+0.3V 100 uA

AC Operating Characteristics (Vcc=5V+10%, TA=0~70°C)
GM23C4000-15 | GM23C4000-20 .

Symbol Parameter Min | Max | Min | Max Unit | Note

trC 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

tacs Chip Select Access Time 75 90 ns

tAOE Output Enable Access Time 75 90 ns

tLz Output LOW-Z Delay 10 10 ns

tHz Output HIGH-Z Delay 85 90 ns

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

* Symbol Parameter Conditions Min Max Unit
Ci Input Capacitance Vin=0V 15 pF
Co Output Capacitance Vour=0V 25 pF
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GoldStar GM23C4000
Notes:
1. Measured with device selected and outputs unloaded. ___
2. Output LOW impedance delay (tLz) is measured from CE going LOW.
3. Output HIGH impedance delay (tH:) 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 Power
L/H X X Standby High-Z Standby
H/L X L/H Operating High-Z Active
H/L L/H X Operating High-Z Active
H/L H/L H/L Operating Dout Active
TIMING WAVEFORMS
Propagation Delay From Address (CE/CS/OE= Active)
tRC l
ADDRESS
INPUT >< VALID ADDRESS
U 7y — ton
DSLE? VALID DATA
Propagation Delay From Chip Enable (Address Valid)
o tace
3 X
CE
o le——— tacs, taoE tHz
CS, OE
>< VALID
CS, OE
Wz HZ—
DATA OUT ( VALID DATA r—
Lz
oy +5V
AC Test Conditions
1250 @
Input Pulse Levels 0.4 to 2.4V
Input Rise and Fall Times 10ns
Input Timing Level 1.5V Dout
Output Timing Level 0.8 and 2.0V 100 pF

Output Load

See Figure 1

7750 (INCLUDING SCOPE AND JIG)

FIGURE 1
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GoldStar ' GM23C4000

Package Dimensions
32 DIP Unit: inches (mm)

1.655 (42.037) MIN
3° —~ 110
1.665 (42.292) MAX

mininisisininisinisinisinininl _,_:/‘

D

O
oot g oo '-'/

\
0.05 (1.27) MIN | | 0.008 (0.200) MIN;

0.015 (0.380) MAX

0.530(13.462) MIN
0.550 (13.970) MAX

0.600 (15.240) TYP

0.065 (1.65) MAX | |

0.140 (3.556) MIN 0.165 (4.191) MIN
0.160 (4.064) MAX 0.185 (4.699) MAX

0.120 (3.048) MIN
0.015 (0.381) MIN_| 0.100 (2.54) 0.140 (3.556) MAX
0.0210.533) MAX || TYP [
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@ GoldStar

GOLDSTAR ELECTRON CO,, LTD.

GM23C4100

512K x 8 / 256K x 16 BIT
CMOS MASK ROM

Description

The GM23C4100 high performance read only
memory is organized either as 524,288 x 8 bit (Byte
Mode) or as 262,144 x 16 bit (Word Mode) 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
e Programmable chip enable and output enable
® Low power consumption

Operating: 50mA maximum

Standby: 100pA maximum
e Byte or Word switchable by BHE pin

(BHE can be switched on the fly or a DC signal)

e Package: 40 pin (600 mil) DIP or 44 pin QFP

Pin Description

Pin Function

AO0~A17 Address Inputs

00~014 Data Outputs

0O15/A-1 Output O15 (Word mode)/
LSB Address (Byte mode)

BHE Word/Byte Selection
CE/CE/NC Chip Enable
OE/OE/NC | Output Enable
Vce Power (+5V)

Vss Ground

NC No Connection

Pin Configuration
40 DIP (Top View)

A7 1 40 [J A8
AT 2 39 [ A9
A6 [] 3 38 [J A10
AS ] 4 37 [J AN
A s 36 [J A12
A3[] 6 35 [JA13
A2[] 7 34 [J A14
A1 [] 8 33 [1A15

_AO o 32 [J A6

CE/CEINC [] 10 31 [ BHE

Vss [ 11 30 [J Vss
OE/OEINC [] 12 29 [ O15A-4

Oo [ 13 28 [107
o8 [114 27 [JO14
o1 15 26 06
09 [ 16 25 [J 013
02 17 24 [ 05

010 [ 18 23 [J 012
03[]19 22 [Jo4

o11 [ 20 21 [ Vce

44 QFP (Top View)

To ey
I2853=2282%3%x%
[TTTITTITTTT]

aa 13%’%‘33%8883%33:/“3
A2 ]2 32| |A14
A1l ]38 31| |a15
_Ao[]a 30| |A16
CE/CEINC | | 5 29| |BHE
NC| | 6 28| INC
_Vss| |7 27| |Vss
OE/OEINC| | 8 26 015/ A-1
Oo[ ]9 25[|o7
o8| |10 24] |04
01_JQ1N<'!¢!O(DNGGO~—N23—06
- - -0 A
LITTTTTITTIIT]
8 No@ -0 g NWV®
05052305905
Block Diagram
(A1)
CE/CEINC —# v*
OE/OE/N i
C —»| Control Logic Sense Amp -—;’0
BHE —> Output |
‘ Buffers —*015/(07)
A17 —»]
H Address Memory
} Buffers
i Array
1 anq
A0 [ Decoder ~
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GoldStar GM23C4100

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Ambient Operating Temperature 0~70 °C
Tstc Storage Temperature (plastic) -65~125 °C
Vee Voltage on any Pin Except Relative to Vss -0.5~7.0 A%

*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
Vce Supply Voltage 4.5 5.0 5.5 \%
Vin Input High Voltage 2.2 — Vece+0.3 A%
ViL Input Low Voltage -0.3 — 0.8 \%

DC Electrical Characteristics: (Vcc=5V +10%, Vss=0V Ta=0 to 70°C)

Symbol Parameter Conditions Min | Max | Unit
Von | Output High Level Voltage Ion = -400pA 2.4 - \%
VoL | Output Low Level Voltage IoL=2.1mA — 0.4 v
Icc | Operating Current CE=0E=Vy, f=5.0MHz — 50 mA

all I/O's=open
Isg | Standby Current (BIP) CE =1y, all I/O's=open — 1 mA
Isg1 | Standby Current (CMOS) CE=Vcc, all /O's=open — 100 pA
I Input Leakage Current Vin=0 to Vcc — 10 uA
ILo Output Leakage Current Vour=0 to Vcc — 10 uA

Mode Selection

CE/CE OE/OE BHE 0O15/A-1 Mode Data Power
L/H X X X Standby High-Z Standby
H/L L/H X X Operating High-Z Active
H/L H/L H Output Operating 00-015:Doyrt Active

H/L L Input Operating 00-O7: Dout Active
08-0O14:High-Z
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GoldStar GM23C4100

TIMING WAVEFORMS
(1) Word Mode (BHE = Vi1)/Byte Mode (BHE = Vi)

trRe —
ADD
AO-A17 ADD1 ADD2
A 1(*1)
CE: ACTIVE LOW - tACE _.| — |<-
_— -
CEICE >§
K

CE: ACTIVE HIGH
OE: ACTIVE LOW -—10E ——tAA——

tcHz
‘toHz

OE/OE

OE: ACTIVE HIGH

)
Dout torz \L
00-07 VALID DATA z——
08-015(*2)

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

(2) Word Mode, Byte Mode Switch

A-1 High-Z High-Z

|
. ton .
BHE \ /K
00-07 VALID DATA VALID DATA
—_— N A .

08-015 High-Z - VALID DATA

<« tBHZ »| ||

—_ —_— 1
Notes: 1. CE/CE, OE/OE are enable AO-A17 are Valid.
2. If BHE is high and CE, OE is enable O15/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 GM23C4100

AC Operating Characteristics (Vcc=5V+10%, Ta=0~70°C)

GM23C4100-15 GM23C4100-20 .
Symbol Parameter - - Unit
Min Max Min Max
trC Read Cycle Time 150 200 ns
tACE Chip Enable Access Time 150 200 ns
tAA Address Access Time 150 200 ns
toE Output Enable Access Time 70 80 ns
toHz Output or Chip Disable to .
tcHz "| Output High-Z 60 70 ns
toH Output Hold from Address Change 10 10 ns
toLz Output or Chip Enable to
tcLz Output in Low-Z 10 10 ns
tBHE BHE Access Time 150 200 ns
tBHZ BHE Low to Output
08-015 in High-Z 60 0o s
tBLZ BHE High to Output
08-015 in Low-Z 10 10 ns
*Test Condition
Input Pulse Level: 0.6V to 2.4V
Input Rise and Fall Times: 10ns
Input and Output Timing Levels: 0.8V and 2.0V
Output Loads: 1 TTL gate and Cr,= 100pF.
Capacitance* (TA=25°C, f=1.0MHz)
Symbol Parameter Test Conditions Min Max Unit
Co Output Capacitance Vour=0V 8.0 pF
Cy Input Capacitance ViL=0V 8.0 pF

*Capacitance is periodically sampled and not 100% tested.
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GoldStar

GM23C4100

Package Dimensions

40 DIP

2.035 (51.689) MIN

2.075(52.705) MAX

OO A e e rie

x
HE
o=
D HE
|z
O 2|8
o
N O
0..050(1A27)MIN |
0.065 (1.65) MAX

0.145 (3.683) MIN

Unit: inches (mm)

0.600 (15.240) TYP

T

=y
0.008 (0.200) MIN /

0.015 (0.380) MAX
0.170 (4.318) MIN

0.155 (3.937) MAX
Y

0.180 (4.572) MAX

\

0.015(0.381)MIN
0.021(0.533) MAX

44 QFP

0.014 (0.35)
33

i

y

0.100 (2.54) TYP

«——TYP 0.032 (0.80)
23

i

0.394 (10.01)

0.063 Dep 0.004
(1.60) -

(0.10) p

1"

0.520 (13.20) —

0.120 (3.048) MIN
0.140 (3.556) MAX

le—0.006 (0.15)

-~ = =)
© o «
£t g 2
@ 5 o
g 8 S
c o =)
l l - [<—0.105 (2.67)
\z 30°

0.055 (1.41)

0.005 (0.13)
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@ GoldStar

GOLDSTAR ELECTRON CO.,, LTD.

GM23C8100

512Kx16/1IM x 8 BIT

CMOS MASK ROM

Description

The GM23C8100 high performance read only
memory is organized either as 1,048,576 x 8 bit
(Byte Mode) or as 524,288 x 16 bit (Word Mode)

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

e TTL compatible

¢ High Speed: Maximum 150ns/200ns

¢ Programmable chip enable and output

enable

* Low power consumption
Operating: 50mA maximum
Standby: 30pA 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
A0~A18 Address Inputs
00~014 Data Outputs
O15/A-1 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 (+5V)
Vss Ground
NC No Connection

Pin Configuration
42 DIP (Top View)

A8 [ 1 42{] NC
A7 2 417 a8
A7 [ 3 40 A9
As [ 4 39[] At0
As[]5 38 ] A1
IYamp 37 [ A2
A3 [7 36 ] A13
A2 s 35 ] A14
INEmE:) 34[] A15
Ao [J10 33 [ A16
CE/CE/INC [ 11 32 [] BHE / NC
vss []12 31 [J Vss
OE/OEINC []13 30 [J O1s5/A-1
oo [ 14 29[ 07
Os []15 28 [] O1a
o4 []16 27 [ O
09 (117 26 [ O3
0, []18 257 0s
ow[]19 24 [ O12
03 [ 20 23] 04
o [ 21 22 [7] Vee
Block Diagram
(A1)
CE/CEINC — ‘ 1%
CE/CE/NC — Control Logic Sense Amp — 00
BHE/NC — Output !
Buffers _l» 015(07)
A8 —l. Address >
| Memory
1 Buffers
: and Array
A0 —Lpf Decoder -
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GoldStar GM23C8100
Absolute Maximum Ratings*

Symbol Parameter Rating Unit

Ta Operating Temperature 0~70 °C

Tstc Storage Temperature -55~150 °C

Vece Supply Voltage -0.3~7.0 \Y%

Vour Output Voltage -0.3~Vcc+0.3 v

Vin Input Voltage -0.3~Vcc+0.3 \'%

*QOperation at or above ''Absolute Maximum Ratingé“ can adversely affect device reliability.

Recommended Operating Conditions (Tao=0~70°C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 55 \%
Vix Input High Voltage 2.2 Vee+0.3 v
ViL Input Low Voltage -0.3 0.8 \%

DC Electrical Characteristics: (Vcc=5V +10%, Vss=0V,Ta=0~70°C)

Symbol Parameter Condition Min | Typ | Max | Unit
Vou Output High Voltage Iog= -1.0mA 2.4 \'
VoL Output Low Voltage IoL=2.1mA 0.4 \'%
I Input Leakage Current Vin=0 to Ve 1 uA
Io Output Leakage Current Vour=0 to Vce 1 HA
Iss Standby Current (BIP) /CE Disabled (Vi) 0.1 1 | mA

All Output Open
Isg1 Standby Current (MOS) /CE Disabled (Vcc-0.2V) 5 30 pA
All Output Open

Icc Operating Current Tcyc=MIN,/CE&/OE =V,

All Input ViL/Vi 50 mA
All Output Open
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GoldStar : GM23C8100

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 80 ns
tBHE BHE Access Time 150 200 ns
tBHZ BHE Low To Output Og-O;15 In High-Z 60 70 ns
thLz BHE High To Output Og-O15 In Low-Z | 10 10 ns
toHz Output or Chip Disable 60 70 ns
tchz To Output High-Z
toH Output Hold From Address Change 10 10 ns
torz Output or Chip Enable 10 10 ns
tcrz To Output In Low-Z
*TEST CONDITION
Input Pulse Levels ..........cooiiiiiiiiiiiiiii i 0.6V to 2.2V
Input Rise and Fall TIMES .....cceuveiiiiiii ittt et e ettt eeeeeeeeeeas 10ns
Output and Output Timing Levels .........ccccoceeiiiniiniiniinnn, .... 0.8V to 2.0V

Output LOAAS ...oooviiiiiiiicie e 1 TTL + 100 pF

Mode Selection

Mode /CECE | /OE,OFE | Byte | D0-D7 | D8-D14 | D15/A-1 | Power
16 Bit Operating L H L H H Data Out Active
8 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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GoldStar GM23C8100

TIMING WAVEFORMS
(1) Word Mode (BHE = ViH)/Byte Mode (BHE = VL)

l tRc I

A ADD
0-A18 ADD1
ABATe ADD2
CE: ACTIVE LOW «—— tace _.*l ‘ l oz
; [~ tonz
CE/CE >§
CE: ACTIVE HIGH
OE: ACTIVE LOW -—10E e tAA
OE/OE
OE: ACTIVE HIGH
Dout A\
00-07 VALID DATA
08-015(*2) AN

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

(2) Word Mode, Byte Mode Switch

A—1 ——Highz High-Z
taa
' | toH
BHE
N
"4 \
00-07 VALID DATA VALID DATA
—— N7
08-015 High-Z 4 VALID DATA
- tBHZ » <

J— —_— t
Notes: 1. CE/GE, OE/OE are enable AD-A18 are Valid.
2. If BHE is high and CE, OE is enable O15/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

[‘ 2.064 (52.43) ;I

mnﬁmnmnnnnnmnnnnnnn

AT

.050 (1.27) —PI L——-——

‘Unit: Inches (mm)

o

| 543 (13.79) i

........... ]

” 018(046) | | .100 (2 54)

S

600 (15.24)

[

.015 (0.38)
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@ GoldStar

GOLDSTAR ELECTRON CO,,LTD.

GM23C8000

1,048,576 x 8 BIT CMOS
MASK-PROGRAMMABLE ROM

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 AO0~A15 | Address Inputs
25-29
13-15, 00-07 Data Output
17-21
16 GND Ground
32 Vee Power Supply
1 A19 Address Input
22 CE/CE | Chip Enable Input
2 Al6 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”

Features

® 1048576 x 8-bit organization

* Single +5V Power Supply

® Access times: 150 ns {max.)

¢ Current: Operating: 40 mA (max.)

Standby: 30 pA (max.)

e 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

e Available in 32 pin DIP package
(GM23C8000) or in 32 pin SOP package
(GM23C8000).

Pin Configuration

A9 ] 1 32 [ Vee
A O] 2 310 A
AasO 3 30 (3 A7
A2 4 29 [1 Avg
A7 O 5 28 [1 A1z
As O 6 27 |3 As
As O 7 26 [ Ag
As [ 8 25 [ A1
A3 9 24 [ OE/OEINC
Az [J10 23 3 Ao
A 11 22 [ CEICE
Ao 12 213 o7
Op J13 20 [ Og
01 Q14 19 J Os
0. 15 18 1 04
GND [} 16 17 1 03

Block Diagram

(— =
f— MEMORY
— row || rer
l
—{ oecooen | | ARRAY €158
— DRIVER ' 1,048,576 x 8 OE/OENG
Ao~Ag | — E
ADDRESS{ — outPuT

INPUTS [—I ”l _____ |“ cﬁ:és::rERY
N

y COLUMN
COLUMN | ¢ SELECTOR
DECODER I

i

s T
OUTPUT
BUFFERS
TTITT]1

_ F!owegnooqu 00|02| 04! UGI

CEICE ~CHIP SELECT 01 03 0s 07

‘ CIRCUITRY
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GoldStar GM23C8000
Absolute Maximum Ratings*

Symbol Parameter Rating Unit

Ta Operating Temperature -10~ +80 °C

Tstc Storage Temperature -65~ +150 °C

Vce Supply Voltage to Ground Potential -0.5V~Vcc+0.5 \'%

Vour Output Voltage -0.5~Vcc+0.5 \"%

VIN Input Voltage —-0.5~Vcc+0.5 \'4

Pp 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=0°C to 70°C)

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 v
GND Supply Voltage 0 0 0 v
Vin Input High Voltage 2.2 Vcc+0.3 A%
Vi Input Low Voltage -0.5 0.8 v

DC Electrical Characteristics: (Vcc=5.0V +10%, GND=0V, Ta=0 to 70°C)

Symbol Parameter Conditions Min Typ Max | Unit
VoH Output High Voltage Iop= -1.0mA 2.4 \%
VoL Output Low Voltage IoL=3.2mA 0.4 \"
Iin Input High Voltage 2.2 Vecc+0.3 v
ViL Input Low Voltage -0.5 0.8 \"
Iy Input Leakage Current Vin=0V to Vcc 10 uA
Iow) Output Leakage Current Vour=0V to Vcc 10 uA
Icc Operating Supply Current CE=Vp, CE=Viy 40 mA
Isg Standby Supply Current CE=Viy, CE=Vp, 1.5 mA
Isg1 Standby Supply Current CE=Vcc-0.2V, CE=0.2V 30 pA

Capacitance:

Symbol Parameter Conditions Min. Max. Unit
Cr* 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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GoldStar GM23C8000

AC Operating Characteristics (Ta=0°C to +70°C. Vcc=5V +10%, GND=0V)

Symbol Parameter ,GM%CSOOO 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
tou Output Hold After Address Change 10 ns
tLz Output Low Z Delay 10 ns
tuz Output High Z Delay 85 ns
tpu Power-Up Time 0 ns
tpD Power-Down Time 85 ns

*tnz is specified from either OE/OE or CE/CE going disabled whichever occurs first.

Timing Waveforms o
Propagation Delay From Address (CE/CE going enabled)

tove

ADDRESS A -
>< VALID ><
INPUTS — N\

te——toH

OATA OUT V.V.V‘V’V‘V‘V‘V‘V.V‘V.V.V‘

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

CHIP ENABLE/ 4 VALD [
CHIP SELECT \ X

tace ~i
OUTPUT ENABLE VALID 4><#
—1t 7 tAOE —— le——1tHz
’V’V’V \/\/ V’V’V‘V’ 4
RN
tccm —— T ————1ty {———
Vcc CURRENT
o le——tpy +—trD
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GoldStar GM23C8000
-5V

AC Test Conditions 12500

Input Pulse Levels 0.4 to 2.4V pout

Input Rise and Fall Time 10ns 7750 100pF*

Timing Measurement ViL=0.8V Vig=2.2V

Reference Level VoL=0.8V Voug=2.0V

Output Load See Fig. 1 =

Truth Table (GM23C8000)

*Including scope and 119

Fig. 1 Output Load Circuit

CE/CE OE/OE 00—07 Mode
A A Output Data Read
I X Hi—Z Power Down
A I 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.
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GM23C8000

Package Dimensions
32 DIP

1.655 (42.037) MIN
1665 (42.292) MAX

A0000000000M07[1M0

2

O
UououooouoooooooooooT

0.05 (1.27) MIN
0.065 (1.65)MAX | |

0.530(13.462) MIN
0.550 (13.970) MAX

0.140 (3.556) MIN

Unit: inches (mm)

0.600 (15.240) TYP

./
\
0.008 (0.200) MIN ;

0.015 (0.380) MAX

0.165 (4.191) MIN

0.160 (4.064) MAX

0.185 (4.699) MAX

0.015 (0.381) MIN 0.100 (2.54)
0.02140.533) MAX TYP -

0.120 (3.048) MIN
0.140 (3.556) MAX
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GOLDSTAR ELECTRON SALES NETWORK

OVERSEAS OFFICES

U.S. A.

GOLDSTAR ELECTRON AMERICA, INC.

3003 North First Street Tel: 408-432-1331
San Jose, CA 95134-2004 Fax:408-432-6067
GERMANY

GOLDSTAR Deutschland GmbH

JakobKaiser str. 12 Tel: 2154492172
4156 Willich 1 Fax: 2154-429424
HONG KONG

GOLDSTAR (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

GOLDSTAR ELECTRON TAIW AN OFFICE
4F, No. 77,Sec. 2 Tel: 02-703-2295,
Tun Hwa South Road 703-2294
Taipei, Taiwan, R. O.C. Fax:02-703-7470
SINGAPORE

GOLDSTAR ELECTRON SINGAPORE
OFFICE

8 Shenton Way # 39-04 Tel:(65) 226-1191
Treasury Building Spore 0106 Fax:(65) 221-8575

JAPAN

GOLDSTAR ELECTRON JAPAN OFFICE
Hon—Kan 9F, Akasaka Twin Tower

17-22, 2-Chome, Akasaka, Tel:03-3224-0123
Minato-Ku Tokyo, Japan Fax:03-3224-0692
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GOLDSTAR ELECTRON SALES NETWORK

ASIA

KOREA

o0 TAEWON TRADING CO,LTD
A-40PLAZA 1F JUN JALAND

16-9 Hangang Ro-2Ga, Tel: 02-701-0890,
Yongsan-Gu 702-6981/8
Seoul, Korea Fax:02-701-1333,
702-4005

o PAL BOK CO, LTD.
412, ATHFL, JUN JALAND Tel:02-703-8561~4,
MAIN BLDG, 169, 703-8989
3K A, Hangang Ro, Fax:02-703-8550,
Yongsan-Gu Seoul Korea 701-8186

o SAM JIN ELECTRONICS
67-1, Junpo 1 Dong Busanjingu Tel:051-807-1717/
Busan, Korea 1747
Fax:051-807-6657

0 SEOG YUNG ELECTRONICS

182-2, Jangsa-Dong, Chongro-Gu
Seoul, Korea

Tel:02-273-6781,
2712-6811~6
Fax:02-273-6597

o SOKCHUN CO, LTD.

3112 Sun-In B/D Tel:02-273-7877/3177

Young San Gu 701-7811/7814

K. P.0.Box 1148, Seoul, Kerea Fax:02-274-3291
701-3835

0 WOO SUNG SEMICONDUCTOR CO, LTD
7005Ho 22Dong Seonin Sangga  Tel:02-701-0291~4
161, Fax:02-701-0295
Hangangro-2Ga, YongSan-Gu
Seoul, Korea

0 SEO JEON TECH
Rm 228 Kum Nam Elecronics
Bldg. 1-5 5Ka Kum nam Ro,
Dong—Gu, Kwang Ju, Korea

Tel:062-227-1088
Fax:062-227-1089

0 DAE HO SEMICONDUCTOR CO, LTD
A-50,51 PLAZAIF JUN JALAND Tel:02-712-%11~3

16-9 Hangang Ro-3Ga 718-2386
Yongaan-Gu, Seoul Korea Fax:02-716-7651
JAPAN
o TAKACHIHO KOHEKI CO, LTD.
2-8 1-Chome Yotsuya Shinjuku-Ku, Tel:03-3355-6696
Tokyo 160, Japan Fax:03-3357-5034
0 LUCKY-GOLDSTAR INT'L JAPANLTD.
Higashi-Kan 14F, Tel:03-3582-9124
Akasaka T/T 17-22, 2Chome, Fax:02-3582-0065
Akasaka,Minato-Ku
Tokyo, Japan
0 OHTORI CORPORATION.
2-7, 1-Chome Ohsumi 533 Tel:06-327-1820
Migashiyodogawa—-Ku, Fax:06-327-8084

Osaka, 533 Japan

o SUMISHO EELCTRONIC DEVICES CORP.

3-2-14, Az uchimachi, Chuo-Ku, Tel: 062635131
Osaka, 541 Japan Fax:06-263-5128
0 EWIG CORPORATION.
4-4-5, Aobadai, Meguro-Ku, Tel:03-3467-9511
Tokyo 153 Japan Fax:03-3467-9527
HONG KONG
* TECHGROW LIMITED
Room 508, Block A.5/F,
Hunghom Commercial Centre
39Ma TauWai Road Tel: 764-3618
Hunghom, Kowloon, Hong Kong Fax:764-1781

o DYNATEK ELECTRONICSLTD.

Unit 703-704, 7/F.,,

Hong Leong Industrial Complex,

4Wang Kwong Road, Tel: 7966689
Kowloon Bay, Hong Kong. Fax:79%6-6109

o FAMOUS ZONE LTD.
Unit 503, 5/F,
Hong Leong Industrial Complex,
4 Wang Kwong Road, Kowloon Bay, Tel:79%6-9719
Kowloon, Hong Kong. Fax:798-6665

* : Sales Offices ® :Sales Rep. ® :Sales Rep./Distributors 0 : Sales




GOLDSTAR ELECTRON SALES NETWORK

o GLOBAL TEC ELECTRONICSLTD.
Unit Al, 8F, Tel:343-3318
East Kowloon Plaz a, Fax:790-7701
420 Kwun Tong Rd, Kln, Hong Kong

MALAYSIA

o NIE EIECTRONICS(M) SDN. BHD.
1004 & 1005 Resource Complex, ~ Tel:603621-2122/2133

33 Jalan Segambut Atas, Fax:603—621-1789
51200 Kuala Lumpur,Malaysia.

SINGAPORE

o SCAN TECHNOLOGY(S)PTE LTD.
50, Kallang Bahru # 04-01/03,
Kallang Basin Industrial Estate, Tel:(65) 2942112
Singapore 1233 Fax:(65) 296-1685

® SINGAPORE RESOURCES PTE LTD.

3UbiRoad 4 Tel:65-741-4533
Singapore 1440 Fax:65-741-7966
TAIWAN
* LUCKY-GOLDSTAR INT'L CORP.
4F4NO.77,Sec. 2 Tel:02-755-6648/
Tun Hwa South Road, Taipei, 6650
Taiwan,R.O.C. Fax:02-702-0687

e BRIGHT UP INDUSTRIES CO, LTD.
7F,NO. 406, Sec.4 Nani Rd. Tel:02-703-1232
Taipei, Taiwan, R.O.C. Fax:02-754-1666

o UNITECH DEVICE CORP.
8F, No2, Alley 1, Lane 235, Tel:02-918-3111
Pao chiao Rd, Hsin, Hsin-Tien City Fax:02-918-4229
Taipei, Taiwan, R.0.C

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

o MICRO ELECTRONICS CO.
12th R1. 285 Sec. 3 Nanking E.Rd,  Tel:02-7198419
Taipei, Taiwan,R.O.C Fax:02-7197916

THAILAND
* LUCKY-GOLDSTAR INT'L CORP.

Unit No. 33/104(2004),

20/F.Wall Street Tower Bldg.

33/77 Surawong Road, Tel:2-233-9438/9
Bangkok 10500, Thailand Fax:2-237-0855

EUROPE

AUSTRIA
* LUCKY-GOLDSTAR INT'L CORP.

Mariahilfer Strasses 77-79,1060, ~ Tel:222-93-3747

Wien, Austria Fax:222-93-3739
BELGIUM
o ERIAT
PARC Industrial des Hauts Sarts
Rue de L'abbaye Tel: 32-41-640605
B-4400 Herstal Belgium Fax:32-41-640642
CZECHOSLOVAKIA
e T.P.CCOMCOP
Tyrosova 215 Tel: 42-433-22716
506 01 Jicin Csfr/Czechoslovakia ~ Fax:42-433-23482
FINLAND
e COMODO QY
Isonniitynakatu 7A Tel:0-7572266
00520, Helsinki Finland Fax:0-7572369
FRANCE
% LUCKY-GOLDSTRA INT'L CORP.
PARIS OFFICE
24, Avenue De La Grande-Armee  Tel: 1-47-66 83 88
75017 Paris, France Fax:1-4766 1380
Sales Rep .
MR. Roland Lamonier Tel:1-69016882
1 Les Bas Rochers Fax:1-64498626
91620 La Ville Du Bois
France
GREECE
O DIGITAL ELECTRONICSLTD.
1/a Theokrigou Str Tel:1-5335754
121-34 Peristeri Fax:1-5753058

* : Sales Offices m :Sales Rep. ® :Sales Rep./Distributors © :Sales




GOLDSTAR ELECTRON SALES NETWORK

HUNGARY

o ALBACOMP
H—8000 Szekesfehervar
Hosszusetater 4-6
Hungary

ITALY

o DAEWON EUROPA SRL.
Via lenarde da vinci, 146 20090
Trezzano Sul NaviglioM ilano),
Italy

o MELCHIONIS.P. A.
Via P. Colletta, 37 20135 Milano,
Italy

o ECCELETTRONICA S.PA

20090 Trez eano S/N(ITALY)
Via C. Goldoni, 29

NETHERLANDS

o ALCOM ELECTRONICS BV

P. 0. Box 358
2900A] Capelle a/d Ijssel Holland

NORWAY
o DATAMATIK AS

Jerikoveien 16
1007 Oslo 10
Norway

o SANTECHA.S.
Klinestadmoen 10
N-3233 Sandefjord

POLAND

o OPTIMUS
33—300 Nowy Sqcz Barbackiego
10str. Poland

Tel:36-22-315414
Fax:36-22-327-532

Tel:2-48401344
(6Lines)
Fax:2-48401530/
1658

Tel:2-57 %41
Fax:2-55181914

Tel: 0248401547
Fax:02-48401599

Tel:31-10 4519533
Fax:31-10 4586482

Tel:02-301730
Fax:02-300273

Tel:34-70610
Fax:34-70430

Tel:48-18-227-97
Fax:48-18-221-85

SPAIN

o [ OBER,S. A.
Monte Esquinz a,
28 E-28010 Madrid, Spain

SWEDEN

o MIKO KOMPONENT AB
Seger Sbyvagen 3 14502 Norsborg,
Sweden

SWITZERLAND

o ETRONICS AG
Sonnenberg, P. 0. B.23
8103 Unterengstringen,
Switzerland

DENMARK

o C88AS
101, Kokkedal Industripark
Dk-K2980 Kokkedal DK-2980
Denmark

U.K.

* GOLDSTAR CO, LTD.
Goldstar House 264 Bath Road
Slough
Berkshire Sli 4EW

Tel:1-3102925
Fax:1-3104797

Tel:753-890 80
Fax:753-753 40

Tel:1-7503511
Fax:1-750 35 67

Tel:42-244888
Fax:42-244889

Tel:753-69-1888
Fax:753-69-3061

* LUCKY-GOLDSTAR INTL(U.K)LTD

4th Floor, C. P. House
97-107 Uxbridge Road,
Ealing London W5 5TL, U. K.

Tel:01-579-8877
Fax:01-840-1658

O FLINT DISTRIBUTION LTD.

Enterprise House,
Ashby Road, Coalville,
Leicestershire LE6, 2LLA

o ICE ELECTRONICS LTD.
31 Stephenson Road Burrel Road
Industrial Estate ST lves,
Cambridge Shire PE17 4W ]

Tel:0530-51-0333
Fax:0530-51-0275

Tel:0480-49-6466
Fax:0480-49-6621

* : Sales Offices = : Sales Rep.

® : Sales Rep./Distributors © : Sales




GOLDSTAR ELECTRON SALES NETWORK

o JUST RAMSLTD.
Unit 6, Iron Bridge Business Park,
Great Central Way London,
NWI10OWN,

Tel:081-451-7766
Fax:081-4593-6301

0 BLACK ARROW ELECTRONIC COMPONENTS

LTD.
Woolners Way Tel: 0438-728300
Stevenage Fax:0438-742002
Hertfordshire Sgi 3AJ

GERMANY

% LUCKY-GOLDSTAR INT'L(Deutschland)
GmbH
Lyoner Stern Bldg. Hahnstrasse 70 Tel:69-663-0070
D-6000 Frankfurt AmMain 71 Fax:69-666-6865
W. Germany

0 BECK GmbH & CO. ELEKTRONIK

BAUELEMENTE KG
Eltersdorfer str. 7 Tel:911-34050
8500 Nurnberg Fax:911-340528

0 DISCOMP ELEKTRONIK GmbH
Scharnhaeserstr. 3 Tel:711-704061
7024 Filderstadt 1. Germany Fax:711-702640

0 DIOTRONIC GmbH
Heilbronner str. 23
7320 Goppingen Germany

TURKEY

o NORM
Gaz eteciler Mah.
Yazarial Sok. No.9/2
80300 Esentepe-Istanbul Fax:

Tel:49-7161-683071
Fax:49-7161-13389

Tel:01-272-35-74
2727768
267-3579

AFRICA

SOUTH AFRICA

o AXIZ
P. O. Box 2794 Rivonia, 2128
61 Wessel Road Rivonia, Johan

nesburg,
South Africa.

Tel:27-11-8038706
Fax:27-11-8038708

NORTH AMERICA

OCEANIA

AUSTRALIA
0 LUCKY-GOLDSTAR INT'L CORP.
SYONEY OFFICE
Suite 603.6th F1. 83Mount street, Tel:61-2-957-4941
North sydney 2060, Nsw, Australia (3Lines)
Fax:61-2-957-3274

GOLDSTAR ELECTRN AMERICA, INC.

3003 North First Street, Tel:408-432-1331
San Jose, CA 95134-2004 Fax:408-432-6067
U.S. A
% GOLDSTAR ELECTRON AMERICA INC.
EASTERN AREA OFFICE
88410 W Bryn Mawr Avenue Tel:321-693-0450
Suite 900 Fax:312-399-0817

Chicago, IL 60631-3430

* GOLDSTAR ELECTRON AMERICA INC.
WESTERN AREA OFFICE
6576 Corte Cisco Calsbad. CA 92008 Tel:619-931-7641
Fax:619-931-9628

0 MICRO SALES

1865 NW 169Th Place Tel:503-645-2841
Suite 210 Fax:503-645-3754
Beaverton, OR 97006
0 MILLCO, INC. (CHUCK MILLER)
Rfd 2 274ARiver Road Tel:516-543-0510
St, James, NY 11780 Fax:516-265-7706
o NYCOM
10 Adler Drive Tel:315-437-8343
East Syracuse, NY 13057 Fax:315437-1208
o NYCOM
650 Cross Keys Office Park Tel:716-425-5120
Fairport, NY, 14450 Fax:716425-5125
0 PRO ASSOCIATES
890 Saratoga Avenue Tel:408-248-5300
San Jose, CA 95129 Fax:408-244-7939

% : Sales Offices

m :Sales Rep. ® :Sales Rep./Distributors © :Sales
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0 ERA 0 COMPONENTS GROUP
354 VeteransMemorial Highway — Tel:516-543-0510 45 Groveland Terrace
Commack, NY 11725 Fax:516-543-0758 POBox 3978 Tel:612-374-1250
NY,Tel:800-654-5500 Minneapolis, MN 55403 Fax:612-374-5434
HESTER ASSOCIATES EMA
8177 ChagrinMills Rd. Tel:216-338-5103 309-Jordanlane, N.W. Tel:205-830-4030
iChagrin Falls, OH 44022 Fax:216-338-5926 Huntsville, AL 35805 Fax: 205-830-1947
HORIZON TECHNICAL SALES EMA
240 James Street Tel: 706-860-7900 620 Colonial Park Drive Tel:404-992-7240
Bensenville, IL 60106 Fax:708-350-2836 Roswell, GA 30075 Fax:404-993-3426
o) AI:I\;TPECHNICAL SALES o EMA
enture .
Suite 220 Tel: 714-753-7810 g‘fgfeszj‘om’rks Road R e1:015. 8466868
Irvine, CA 92718 Fax:714-753-7818 :
oC . Raleigh, NC 27609 Fax:919-847-7360
Logic One
200 East Spring Valley © EMA
Suite Aa Tel:214-234-0765 600 SNorthlake Blvd,
Richardson, TX 75081 Fax:214-660-3042 Suite 110 Tel: 407-339-2333
Altamonte Springs, FL 32707 Fax:407-339-2604
Logic One
4606 Frm 1960 West-418 Tel: 713-444-7504 o EMA
Houston, TX 77069 Fax:713-444-6236 23205 Fountain View Dr, #D  Tel:407-394-670
_ Boca Raton, FL 33433 Fax:407-304-2311
Logic One
Suite #112 Tel:512-345-2952 . . ,
Austin, TX 78750-7433 Fax:512-346-5300 4530 Keamny Villa Rd, Suite 108 Tel:619-9606
San Diego, Ca 921231574 Fax:619-268-9672
Logic One
6550 East 71St Street CANADA
Suite B Tel:918-494-0765
Tulsa, OK 74133 ® VITEL ELECTRONICS CALGARY OFFICE
4211 Kingsway, Suite # 314 Tel:604-439-9889
© MICROSALES Burnaby, Fax:604-439-01%
Bellevue, W A 98004 Fax:206-453-0092
ALPHA OMEGA SALES s VITEL ELECTRONICS OTTAW A OFFICE
825Main Street 300March Rd, Suite # 301 Kanata, Tel:613-592-0090
Suite 301 Tel: 5086641118 Ontario K2K 2E2 Fax:613-502-0182
North Reading, MA 01864 Fax:508-664-3212

* : Sales Offices

= :Sales Rep.

® : Sales Rep./Distributors © : Sales
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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
s VITEL ELECTRONICS HEAD OFFICE
MONTREAL
2235 Omesime Gagnon Lachine,  Tel:514-636-5%1
Quebec H8T 9ZT Fax:514-636-1341
SOUTH AMERICA
BRAZIL
* LUCKY-GOLDSTAR INT'L. BRASIL S/CLTD.
Av. Paulista, Tel:011-284-1184
1439 1439-13" —Conj 134-Cep 2874118
01311-Sao Pauio-SP-Brasil 2849750
Fax:011-285-1997
284-9750

MEXICO

o DICOPEL
Tochtli 368 Fracc. Ind.
Sn. Antonio, Azcapotzalco
C.P.02760Mexico, D.F.

PARAGUAY

o FANY AMERICA, INC.
Adrian Jara 485 3'33
Ckiudad Del Este, Paraguy

Tel:561-32-11
Fax:561-12-79

GOLDSTAR ELECTRON ASIC DESIGN HOUSE

HONG KONG
VALENCE SEMICONDUCTOR(HK) LTD.

TAIWAN
ARTISTEX INTERNATIONAL INC.

152-172 Kwong Fuk Road, Tel:656-1151 11F-1 No, 126, Nan King E. RD,
Tai Po, Hong Kong Fax:652-2301 Sec. 4, Taipel 10569 Taiwan, Tel:8862-752-6330
R.O.C Fax:8862-721-5446
SYNTHESIS SYSTEM DESIGN LTD.
Unit 4, 12F, Chai Wan Industrial City, E-CMOS CORPORATION
Phase 270 Wing Tai Road, Chai ~ Tel:557-1102 HEADQUARTERS:
Wan, Hong Kong Fax:889-2962 1F, No. 58 Park 2nd AVE.
Science-based Industrial Park, Tel:886-35-783622
ADMOS AMERICA HSIN-CHU. Taiwan R. O.C. Fax:886-35-786630
ADVANCEDMOS TECHNOLOGY INC.
550 E. Browkaw Road Tel: 408-441-1617
San Jose, California 95112 Fax:408-954-0727
% : Sales Offices ® :Sales Rep. ® :Sales Rep./Distributors © : Sales
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