17 Goldstar e

GOLDSTAR ELECTRON CO.,LTD. CMOS STATIC RAM

Description Pin Configuration
The GM76C256/L/LL is a 262 144 bit stati. ran- <
dom access memory organized as 32,768 ~ords Aeld 2 Ivee
by 8 bits using CMOS technology, and operated Az 2 & Owe
from a single 5V supply. Advanced circui’ tech- a7g s 26 D1 ass
niques provide both high speed and low power a6 4 25 [14s8
features with ar operating current of 70mA (max) as s 24 [ a9
at minimum cycle time of 85ns. as e 2 [Qan
When CS is a lcgical high, the device is placed in agr 22 G
low power standby mode in which standby cur- Az []8 21 a1
rent is 2mA (m.ax). A1QQ o9 20 (4T3
The GM76C256/L/LL has two control input;. Chip a0 [ x« 19 oz
select (CS) allows for device selection ar.l data 10y 1 18 D nios
retention contrcl, and output enable (OF provides vo1 [ 17 [Jros
fast memory access. voz [t 16 [J10s
Thus the GM75C256/L/LL is suitable for use in ves i 15 (103
¢ s e
various microprocessor application systems wher (Top View)

high speed, low power, and battery back up are
required. The C M76C256/L/LI . is offered ir. 28 pin

DIP {600 mil) and SOP (330mill. Block Diagram
Features - |
® High Speed: Vast Access and Cycle Time #5/100 - Ap ——»—— T
Max. A7—A8 ——»——— Address Row Memory Array
* Low Power Standby and Low Power Oprration; A9 75757 Buffer | Decoder| | 212 R S Ve
Standby: 0.55mW Max. (Low Power \vrsion] A%~ 4] ‘ Vss
Standby: 0.17mW Max. (Low Low Pov.er Als - E
Version) T - 1
Operation: 335mW Max. 100 — 1 SensesSwitch : :
¢ Completely Static RAM: No Clock or 'iming : C’“P‘"l - 1] Output [
Strobe Required oy B ontrolt ) Column Decoder Control
® Equal Access and Cycle Time ‘
¢ Capability ot Battery Back up Operatic n i -
e Standard 28 DIP and SOP g_g_ E | Addres: tufier
Pin Description WE{ O ‘
Pi Funch l AU ALAZ A3 A4 A0
in unction
A0~Al4 Address Input
WE Write Enable Inp:
OF , Output Enable Input
Cs Chip Select Input
100~ 1107 Data Input/Outpu
Vee Power Supply + WV
| Vs | Ground
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GoidStar GM76C256/L/LL
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature und -r Bias 0~70 °C
Tsta Storage Temperature -65~ 150 °C
TsoL Soldering Temperature anc Time 260, 10 (at lead) “C. S
Vo Supply Voltage -03~7.0 k%
Vin Input Voltage -0.3*~7.0 v
V9o Input and Output Voltage -0.5~Vee+0.5 v
Pp Power Dissipation 1.0 ALY
*1- 3.0V at pulse width 50ns Max.
Recommended Operating Condition: (TA=0 ~ 70°C)
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 5.5 \'
ViH Input High Voltage 2.2 — 6.0 \Y
Vi Input Low Voltage -0.3 - 0.8 v
Virr Data Retention Supply Voltag« 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 Icii=-1.0mA 2.4 — — v
VoL Output Low Voltage Ici.=2.1mA — - 0.4 \%
Iy Input Leakage Current V ;<ViNgVee ~2 - +2 uA
Lo Output Leakage Current é 1_7: Viy or WE-= ViL or -2 ! - +2 uA

Ot =V, VsssVour<Vee ;
Icest Stand-by Power Supply Current Ci=Vin _ - 2 mA
FE 12Vee-0.2V
Locss G A76C256 1 mA
G 176C256L — ] 2* 100 pA
G 176C256LL - 30 nA
Ice Operating Supply Current C .=V, Vyo=0mA — — 45 mA
[eo Average Operating Power Min. Cycle, duty =100% - - 70 mA
Supply Current I »=0mA 1

*TYP Values are measured at 25°C, Vee=5V
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GoldStar

GM76C256/L/LL

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

. GM76C256L-85 | GM76C256L-10 A
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
tou Cutput Hold from Address 5 — 10 — ns
Change
tcLz Chip Selection to Qutput 10 — 10 — ns
in Low-Z
torz Output Enable to Output 5 — 5 — ns
in Lew-2 *2
tcHz Chip Deselection to 0 30 0 35 ns
Qutput in High-Z
toHz Output Disable to Output 0 30 0 35 ns
in High-Z
WriteCycle
e GM76C256L-85 | GM76C256L-10 .
Symbol Parameter Conditions Unit
Min | Max | Min | Max
twe Write Cycle Time 85 — 100 — ns
tew 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
twRr Write Recovery Time 5 — 5 _ ns
thw Datit 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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GoldStar GM76C256/L/LL

*1 Test Conditions *2 Test Conditions
1. Input pulse level: 0.6V to 2.4V 1. Input pulse level: 0.6V to 2.4V
. tr=tf=5ns tr =tf=5ns

Input timing reference levels: 1.5V

. Output timing reference levels:
+£200mV (the level displaced from stable output
voltage level)

5. Output load CL=5pF

RS

2
3. Input and output timing reference levels: 1.5V
4. Output load Cp=100pF

+5V
+5V
1.8k 1.8kQ
110 00— 110 O.—T
I c. S 9900 , :[ CL 9900
CL=100pF (Includes Jig Capacitance) CL=5pF (Includes Jig Capacitance)
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GoldStar GM76C256/L/LL

TIMING WAVEFORMS
Read Cycle 1 (Notes 1, 3)

- —1tre —

Viy -
ADDRESS

Vi

-— taa
-toH
D ‘ -
ouT: PREVIOUS VALID DATA K VALID DATA

Read Cycle 2 (Notes 2, 3)

——IrC

ViH -
ADDRESS x<

Vi

-

- ———1ac§ —-  ———
OE
toe-
-— IOz~ —lonz-—=
—
torz tcHzZ

111 S oz
Dour T NAANNAN )

Notes:

1. Device is continuously selected. -Cﬁ CS= /.

2. Address valid prior to or coincident with ('S transition low.
3. WE is high fcr read cycle.




GoldStar GM76C256/L/LL

Write Cycle 1 (WE Controlled) (Note 1, 2)

Vin
ADDRESS > ><
viu

<
Y

a
b
Z
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GoldStar GM76C256/L/LL

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

~twe

e X |

——tas —tow
& A\
3 /

- —taw a—WR-»

- S

Notes:

1.

The internal write time of the memory is detined 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.

. Data I/O is high impedance if OE=Viy
. 1f CS goes higk simultaneously with WE hi :h, the output remains in a high impedance state.
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GoldStar GM76C256/L/LL
Capacitance
Symbol Parameter l'est Condition Min Max Unit
Cin Input Capacitance I'a=25°C, {=1MHz -— 6
Ve = F
Cour Cutput Capacitance Vee=5.0V — 8 P
Note: Tested on a sample basis
Data Retention Characteristics: (Ta- 0~70°C)
Symbol Parameter Test Conditions | Min | Typ | Max | Unit
Veer Date Retention Supply Voltage CS> Veer-0.2V 2.0 — 5.5 \Y%
Locr Data Retention Current Vee=3.0V,
C3>2.8V - - S0 1 wuA
tenk Chip Select Data Hold Time Refer to the figure
below 0 - - ns
trR Operation Recovery Time tre* - — ns
Note*: Read Cycle Time
Data Retention Timing
Dat:: Retention Mode
Voo
45V cR22.0V 45V
«—ICDR — tR—

W/

Ci>Vecr-02v

2.2V

R

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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GoldStar GM76C256/L/LL

Package Dimensions

Unit: inches (mm)

28 DIP
1.447 (36.754) MIN
T 1467 (37.262) MAX  ge-15°
A0l g

D

\

I

0.600 (15.240) TYP
——

0 530 (13.462) MIN
0.550 (13.970) MAX

O /
REERAEI NSRS E RS RERN AR R RN - =t _
0.05 (1.27)MIN o Q. 0[38 (E 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
0015(0381)M|N 0100 254)

0.120 (3.048) MIN
0.140 (3.556) MAX

0.021 (0.533) MAX ’

0.030 (0.76)MIN

28 SOP 0¢ _go 0.050 {1.27)MAX

RAAAARHAAAAASR ] e

o |

TELEEEELEELER S 4

-

0.327(8.31) MIN
0.350(8 83) MAX
0.452(11 48) MIN
0.506{12 70) MAX

0.094 (2 39)MIN
(0119 (3 02)MAX

—

0710 (18.03) MIN -
0.762 (19 35) MAX '1

Eﬁﬁmﬁi i

0.012 (0.30) MIN .J 0.050 (1 “70) [0.00 (0.00) MIN
0.020 (0.51)MAX TYP 0.014 (0.36)MAX
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