SAMSUNG ELECTRONICS INC

KM681000ALI/ALI-L

GUE D EE 79b4i42 0014015 081 EESMGK

CMOS SRAM

131,072 WORDXB Bit CMOS Static RAM

FEATURES

¢ Industrial Temperature Range: — 40 to 85°C

Fast Access Time: 70, 100ns (Max.)
Low Power Dissipation
Standby (CMOS): 550, W (Max.) L-Ver.
275,W (Max.) LL-Ver.
Operating : 110mW (Max.)
» Single 5V +10% Power Supply
s TTL Compatible Inputs and Outputs
¢ Fully Static Operation
No clock or refresh required
* Three State Outputs
* Low Data Retention Voltage: 2V (Min.)
+ JEDEC Standard Pin Configuration
KM681000ALPIALPI-L: 32-pin DIP (600mil)

KM681000ALGI/ALGI-L: 32-pin SOP (525mil)
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GENERAL DESCRIPTION

The KM681000ALVALI-L is a 1,048,576-bit high-speed
Static Random Access Memory organized as 131,072
words by 8 bits.

The device is fabricated using Samsung’s advanced
CMOS technology. The KM681000ALI/ALI-L has an
output enable input for precise control of the data
outputs.

It also has a chip enable input for the minimum
current power down mode.

The KM68100ALI/ALI-L has been designed for high
speed and low power application. It is particularly well
suited for battery back-up memory application.

And —40 to 85°C operating temperature range makes
it ideal for industrial use.

PIN CONFIGURATIONS

cs A
cs2
ﬂ%i‘

N.C. [
A [2]
A (3]
A [2
——Vcc A; [5
" Vss Ag [E
As [7]
A [E] pIPISOP
A; [9]
A, [10}
A [
A, 12
110,
10, [14]
B 10, 4]
Vss [E_
Pin Name Pin Function
AgAs Address Inputs
WE Write Enable
CS1, Ccs2 Chip Selects
OE Output Enable
1104-110g Data Inputs/Qutputs
Vee Power (+5V)
Vss Ground
N.C. No Connection
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SAMSUNG ELECTRONICS INC BY4E D EE 79L4142 004016 T18 EESMGK
KM681000ALVALI-L CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgs Vin, Vour -05t07.0 - \
ﬁn\/oltage on Ve Supply Relative to Vsg Vee -05t070 \'
| Power Dissipation Po 10 W 1
Storage Temperature Tsra - 65 to 150 c
Operating Temperature Ta ~40 to 857 °(i‘
Soldering Temperature and Time Tsolder 260°C, 10 sec (Lead only) —

* Stresses greater than those listed under “Absolute Maximum Ratings”
This is a stress rating only and functional operation of the device at
indicated in the operating section of this specification is not im

for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (7, = -0 to 85°C)

may cause permanent damage to the device.
these or any other conditions above those

plied. Exposure to absolute maximum rating conditions

’ Item Symbol [ Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 i o \L
Ground Vss 0 0 0 ) V 3
Input High Voltage I Vin 2.2 - Voc+0.5 V,f, N
Input Low Voltage ‘ Vi -0.5" — 0.8 v

* Vil min) = — 3.0V for <50ns pulse

DC AND OPERATING CHARACTERISTICS

(Ta= —40 to 85°C, Voc =5V = 10%, unless otherwise specified)

T T ’
Parameter | Symbol | Test Conditions { Min ‘ Typ* | Max ' Unit

i k.

'é‘lfr‘:;n"tea age Iy Vin = Vss 10 Vee -1 - 1
Output Leakage | C81=Viy or C82=V,_ or DE =V, 1| - 1 A
Current Lo or WE=Vy, Vio=Vss to Vg 0 “
! Operation Power CSi=Vv,, CS2=V,,
Supply Current loc Vin=Vi or Vi, Vip =0mA ) 777 7&20 mA
%le Time = 1us, 100% Duty,
. leet CS1<0.2V, CS2> V- 0.2V, - — 15 mA
Average Operating lio =0mMA, ViL<0.2V, Viu>Vee — 0.2V
Current Min. Cycle, 100% D T
Min. Cycle, v Duty _ _
lece C81=V, CS2=Vy, lyo=0mA e ,,njA
Isg C81=V, or Cs2=V, — — 3 mA
L | Ta=-40-85C | — | 2 | 100 "y
Standby Power CS12Vec-0.2V, ' ver. Ta=25°C — — 5 pA
Supply Current Isay CS2>Ve—0.2V | - B —— R
or Cszsozv LL Ta= —40~85°C - 1 50 4;77;1A
ver. | T,=25°C — — 2 | A
QOutput Low Voltage Vou loo=2.1mA - = (Oit{ \%

| Output High Voltage ' Vo ' low= —1.0mA 24 | — | — | v

" Typ: Vec =5V, Ta=25°C

Pt 1
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SAMSUNG ELECTRONICS INC LY4E D HE 79bL4lu42 0014017 954 EESMGK
KM681000ALVALI-L CMOS SRAM

CAPACITANCE (t=1MHz, T,=25°C)

Item Symbol Test Conditions Min Max Unit
Input Capacitance Cin Vin=0V — 6 pF
Input/Output Capacitance Cwo Vo = OV —_ 8 pF

Note: Capacitance is sampled and not 100% tested.

TEST CONDITIONS

Parameter Value

Input Pulse Level 0.8 to 2.4V

Input Rise and Fall Times 5ns

Input and Output Timing Reference Levels 15V

Output Load CL=100pF+1 TTL

TEST CIRCUIT
TTL
CL*

* Including Scope and Jig Capacitance

READ CYCLE
KM681000ALPI-7/7L | KM&81000ALPI-10H0L
Parameter Symbol KM681000ALGI-7/7L | KM681000ALGI-10/10L|  ynit
Min Max Min Max
Read Cycle Time tre 70 100 ns
Address Access Time taa 70 100 ns
Chip Select to Output tco 70 100 ns
Qutput Enable to Valid Output toe 35 50 ns
Chip Select to Low-Z Qutput tz, tze 10 10 ns
Output Enable to Low-Z Output towz 5 5 ns
Chip Disable to High-Z Output thz1, thze 0 25 [4] 30 ns
Qutput Disable to High-Z Output tonz 0 25 0 30 ns
Output Hold from Address Change ton 10 10 ns
¥ SAMISUNG 104
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SAMSUNG ELECTRONICS INC

BYE D WM 79puLYy2 0014018 a90 M SNMGK
KM681000ALI/ALI-L CMOS SRAM
WRITE CYCLE
KM681000ALPI-7/7L | KM681000ALPI-10/10L
Parameter Symbol KM681000ALGI-7/7L | KMB81000ALGI-10/10L,  ynit
Min Max Min Max

Write Cycle Time twe 70 100 ns

Chip Select to End of Write tew 60 80 ns

Address Valid to End of Write taw 60 80 ns

Address Set-up Time tas 0 0 ns

Write Pulse Width twp 50 60 ns

Write Recovery Time twr 0 0 ns

Write to Output High-Z twhz 0 25 0 30 ns

Data to Write Time Overlap tow 30 40 ns

Data Hold from Write Time ton 0 ns

End Write to Output Low-Z tow 10 ns
TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(CS1=0E=V,, C82=V,, WE= Vin)

trc
Address X
taa |
[=—1cH
Data Out Previous Data Valid Data Valid
whs 135
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SAMSUNG ELECTRONICS INC LY4E D W ?9bulu2 0014019 727 EESMGK
KM681000ALVALI-L CMOS SRAM

TIMING WAVEFORM OF READ CYCLE (2) (WE=Vw)

the

tan -t
NN\ Y

e t 21—y fent— tHZ2

S SRR

tcoz

® N\ NN T
Data Out Data Valid >

Notes (READ CYCLE)

1. tuz and towz are defined as the time at which the outputs achieve the open circuit condition and are not refer-
enced to Vo Or Vo levels.

2. At any given temperature and voltage condition, tuz (max.) is less than t,z (min.) both for a given device and from
device to device.

TIMING WAVEFORM OF WRITE CYCLE (1) (WE Controlled)

- NN, 77/}
« 77777707% B NN

we \\\\ //

tow ton
Data In Data Valid

twHz I.—_ tow—={

twe

Data Qut Data Undefined High-Z
o
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SAMSUNG ELECTRONICS INC BYE D EE ?79b4l42 0014020 Y49 EESMGK
KM681000ALI/ALI-L CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (2) (CS1 Controlled)

twe

X D¢

- tas \\ - _{ ——twr2
o )4 . X
T NI .,

Data In High-Z Data Valid g_v
tz t=—twHz
Data Out High-Z High-Z

TIMING WAVEFORM OF WRITE CYCLE (3) (CS2 Controlled)

twe

Address X y

RN LA,
=, <

.....
WP

7 AN Y. A

tow
Data In High-Z Data Valid
iz ~— twHz
Data Out High-Z High-Z
on
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SAMSUNG ELECTRONICS INC G4E D EB 7964142 0014021 385 EESMGK
KM681000ALI/ALI-L CMOS SRAM

Notes (WRITE CYCLE) _

1. A write occurs during the overlap of a low CS1, ahigh CS2 and a low WE. A write begins at the latest transition
among CS1 going low, CS2 going high and WE going low: A write ends at the earlist transition among €81 go-
ing high, CS2 going low and WE going high. twe is measured from the beginning of write to the end of write.

. tew 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.

4. twg is measured from the end of write to the address change. tws: applied in case a write ends as CS1, or WE

going high, twa, applied in case a write ends at CS2 going low.

5. If OE, CS2 and WE are in the read mode during this period, the /O pins are in the output low-Z state, inputs

of opposite phase of the output must not be applied because bus contention can occur.

6. If CS1 goes low simultaneously with WE going low, the outputs remain in high impedance state.

. Dour is the read data of the new address.

. When CS1 is low and CS2 is high; I/Q pins are in the output state. The input signals in the opposite phase lead-
ing to the outputs should not be applied.

w N

oo~

- FUNCTIONAL DESCRIPTION

csi cs2 WE OE Mode 1/O Pin Ve Current

H X* X X Power Down High-Z Isg, lspt

X L X X Power Down High-Z lss, lsB1

L H H H Output Disable High-Z lee

L H H L Read Dour lec

L H L X Write Din lec
* X means Don’t Care.
P 138
< SAMSUNG

Electronics




SAMSUNG ELECTRONICS INC B4E D W 79b4142 DDL4D22 211 EMSMGK
KM681000ALI/ALI-L CMOS SRAM

DATA RETENTION CHARACTERISTICS (T, = - 40 to 85°C)

I
Parameter Symbol | Test Condition Min Typ Max Unit
Vec for Data Retention Vor CS1*>Vee~0.2v 20 | — 55 v o
) Voo =3V L-Ver. — 1 50 uA
Data Retention Current | e -
o" CST"2Vee—-02V | pver | — 05 20 | A
Data Retention Set-up Time tsor See Data Retention 0 — ns
Recovery Time teon Waveforms (below) tec** _ _ ns

* C812 Ve - 0.2, €S2 Ve - 0.2 (TS Controlled) or CS2<0.2 (CS2 Controlled)
** Read Cycle Time

DATA RETENTION WAVEFORM (1) (E57 Controlled)

CS2<Vec—-0.2v
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SAMSUNG ELECTRONICS INC G4E D EE 79b64l42 0014023 158 EMSMGK

KM681000ALIALI-L CMOS SRAM

PACKAGE DIMENSIONS

32 PIN PLASTIC DUAL IN LINE PACKAGE (600 mil) Unit: Inches (millimeters)
1.645 (41.79) 0-10
1865 (42.29)
Hiniminisininininininininininis _

0.530 (13.46)
0.550 (13.97)
0.600 (15.24)

D

o]
OO0 oo oIt ] *,‘_L
0.009 (0.23) f
0.6 (152 0.013 (0.33)
L \_L 0.200 (5.08)
MAX
0.115 (2.92)
MIN
J [ 0.1 (2.54) H 0016 (0.41) 0.015 (0.38)
[ TYP 1" o024 061 MIN
32 PIN PLASTIC SMALL OUT LINE PACKAGE (525 mil)
0.026 (0.66)

0.036 (0.91)

o
I
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3
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0.445 (11.30)
0.455 (11.56)

HHHHHHWHHHHHHHH

0.546 (13.87)
0.570 (14.48)

0.05 (1.27) 00.008 (0.20)
[ TP (0.012 (0.30)
| 0.801 (20.35)
‘ 0.811 (20.60)
/ \| 0.118 (3.0)
i [xjs{sjsiinininininixixis| ]I mur
| 0002009
' ’ 0.014 (0.36) MIN
I 0.020 (0.51)
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