KM684000/L/L-L

CMOS SRAM

524, 288 WORD X 8 Bit High Speed CMOS Static RAM
GENERAL DESCRIPTION

FEATURES

» Data retention

Fast Access Time : 55, 70, 85, 100ns(Max.}

Low Power Dissipation

Standby {CMOS) : 2.57mW({Max)
550:W(Max.) L-Version
110 W{Max.) L-L-Version

Operating : 385mW/MHz{Max.)

Single 5V +£10% power supply

TTL Compatible inputs and outputs

Three State Output

Battery back-up operation

: 2V(Min.)) : L/L-L Version

2.4V{Min.) : Standard Version

KM684000LP/LP-L : 32-DIP-600

KM684000G/LG/LG-L : 32-SOP-525

KM684000T/LT/LT-L  : 32-TSOP2-400F

KM684000R/LR/LR-L :32-TSOP2-400R

FUNCTIONAL BLOCK DIAGRAM

The KM&84000/L/L-L is a 4,194,304-hit high speed
Static Random Access Memory organized as 524, 288

words by

8 bits.

The device is fabricated using Samsung's advanced
CMOS process.
The KM684000/1/L-L has an output enable input for
precise control of the data outputs.

It also has chip enable inputs for the minimum current
power down mode
The KM684000/L/L-L has been designed for high
speed and low power applications.

It is particularly well suited for battery back-up
nonvolatile memory application.

PIN CONF'GURAT'ON (Top Views)

CLK GEN. Precharge Circuit Avg [1] Vee Voo [1] Az
T T T A [2] Ajs Ats 2] A
Ao “"ﬁ A E Az A1y E A
N Vee Az [£] WE WE 4] A1z
— Az E Az A3 1-] Az
A4 Iy Vas
|74 — & &1 pipisop P A As 6] Ae
As —ﬁ 5 MEMORY ARRAY As [7] & As  Ag TSOP 7] As
As -ﬁ ﬁ 1024 Rows A, [8] TSOP A An (Reverse) (8] A4
A7 > z 512x8 Columns A (9] OE O 9] As
. g A, O] (Standard) Ao Agg 10] Az
a1 A [0 & G 0] A
e o || Ay f7 108 1i0g [12) Ao
A P 10, 13 1107 1107 [13] 404
18 _§ : . 10, [14] 1108 1i0g 13) 10,
WO pae | 10 Circutt — 105 [15] 1105 1105 T5) 110
II-OB _%_—. Cont. r Column Select Vss V0. IIO4 E] VSS
i
clK |.J )
| [EERRRAaiRan
cS As A1 As Ag A10 A1l At3 A15 A7 Pin N PYR——
) in Name in Function
ﬁ t
—? Ac-Als Address Inputs
OF WE Write Enable input
CS Chip Select Input
OE Output Enable input
1/O1~1/O8 Data Inputs/Outputs
Vce Power(+5V)
Vss Ground

S imsung

ELECTRONICS

142

J9py1y2 pole274 040 1A




KM684000/L/L-L CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Unit
Voltage on Any Pin Relative 1o Vss VIN, our -0.5t07.0 '
Voltage on Vcc Supply Relative to Vss Voo -0.5t07.0 v
Power Dissipation Po 1.0 w
Storage Temperature Tsfe -55to 150 °C
Operating Temperature Ta O0te 70 °C

* Stresses greater than 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 operating section of this specification is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect reliability.

RECOMMENDED OPERATING CONDITIONS (140 to0 70°¢)

ltem Symbol Min Typ Max Unit
Supply Voltage Vco 45 5.0 55 vV
Ground Vss 0 0 0 Vv
Input High Voltage VIH 2.2 - Vec+0.5 Vv
| Input Low Voltage ViL -0.3* - 0.8 1%
*Vi{min.)=-3.0V for < 50ns pulse
DC AND OPERATING CHARACTERISTICS
{TA=0to 70°C, Voc=5V+10%, unless otherwise specified)
Iteim Symbol Test Condition Min Max Unit
Input Leakage Current f ViN=VYss to Vee -1 +1 HA
Output Leakage Current lio CS=ViH or WE=Vi DE=Vin, Vio-Vss to Voo -1 +1 uA
Operating Power Supply lcc [ T3=ViL, VIN=VIL or Vi, lro=0mA 25 mA
Current
i T Cycle Time=1xs, 100% Duty 20 mA
‘é:’]‘:::gf Operating It | B8 < 0.2y, V2 Vec-0.2V Vis 0.2V, 1i0=0mA
loc2 Min Cycle, 100% Duty, CS=ViL ViN=VIL or ViH lio=0mA 70 mA
Iss | CS=ViH 3 mA
Standby Power Supply Isst | CS>Voe-0.2V 500 pA
Current VIN=VCo-0.2 or VIN< 0.2V L 100 sA
7 L-L 20 #A
Cutput Low Voltage Voo | lou=2.TmA 0.4 v
Output High Voltage | VoH IoH=1mA 2.4
* Typ. : Vec=5Y, Ta=25°C
PSimsuncy -
ELECTRONICS 79b4Lu42 0018275 T&7 WA




KM684000/L/L-L CMOS SRAM

CAPACITANCE (=1MHz, Ta=25°C)

Item Symbol | Test Condition Min Max Unit
Input Capacitance Cin VIN=0V . - 8 pF
Input/Output Capacitance Cwo Viro=0V - 10 pF

* Note : Capacitance is sampled and not 100% tested.

TEST CONDITIONS (12=0 to 70°C, Vcc=5V+10%, unless otherwise specified.)

Parameter Value
Input Pulse Level 0.81t0 2.4V
Input Rise and Fall Time ins
Input and Output Timing Reference Levels 1.5V
Output Load CL=100"pF+1TYL

*CL=30pF for KM68512L-5/5L

TEST CIRCUIT
N
N Z
’-'L- )
* Including Scope and Jig Capacitances
READ CYCLE
KMB84000-5 | KM684000-7 | aKMB84000-8 Tl(m&wwm
KM684000L-5 | KM684000L-7 | KMB34000L-8 KM6B4000L-10
Parameter Symbol| KM884000L-5L | KM684000L-7L | KM6B4000L-8L {KMGB4000L-10L|  Unit
Min | Max | Min | Max | Min | Max | Min | Max
Read Cycle Time R 55 - 70 - 85 - 100 - ns
Address Access Time taa - 55 - 70 - B5 - 100 ns
Chip Select to Output tco - 55 - 70 - 85 - 100 ns
Qutput enable to valid Cutput toe - 25 - 35 - 40 - 50 ns
Chip enable to Low-Z Output tz 10 - 10 - 10 - 10 - ns
Output enable to Low-Z Output oLz 5 - 5 - 5 - 5 - ns
Qutput Disable to High-Z Output tHZ 0 20 0 25 0 30 0 30 ns
Chip Disable to High-Z Output toHzZ Y 20 0 25 0 30 0 30 ns
Output Hold from Address Change toH 10 - 10 - 10 - 10 - ns
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KM684000/L/L-L ‘ CMOS SRAM

WRITE CYCLE
KM684000-5 KMEB4000-7 KME84000-8 KME84000- 10
KMBB4000L-5 KM684000L-7 KM684000L-8 KM684000L-10
Parameter | Symbol | KMGS4000L-5L | KM6S4000L-TL | KM&34000L-L | KMsadoooL-foL |  Unit
: Min _Max | Min | Max | Min | Max | Min | Max |

Write Cycle Time twe 55 70 85 100 ns .
Chip Select to End of Write tew | 45 60 70 80 ns |
Address Set-up Time tas 0 0 0 0 ns
Address Valid to End of Write taw | 45 60 70 80 ns
Wirite Pulse Width twp 40 50 55 60 s
Write Recavery Time twR 0 0 0 0 I ns
Write to Output High-Z twiz | 0 | 25 ‘ 0 30 0 30 0 | 30 ns
Data to Write Time Overlap tDv;r 25 71 30 35 40 ns
Data Hold from Write Time ) toH 0 0 0 0 ns
End of Write to Output Low-Z tow 5 5 i -5 5 | ns

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1)(Acddress Controlled)
(CS=DE=vi, WE=VH)

tRC

Address ><

F=—taH

taa !

Data Out Previous Data Valid Data Valid
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KM684000/L/L-L CMOS SRAM
TIMING WAVEFORM OF READ CYCLE (2) WE=V.)
v T, A7
* T {// 7

Notes (READ CYCLE)
1. tz and tonz are defined as the time at which the outputs achieve the apen circuit condition and are not refer-

enced 1o Voy OF Vg levels.
2. At any given temperature and voltage cendition, tuz {(max.) is less than t,z (min.) both for a given device and from

device to device.

TIMING WAVEFORM OF WRITE CYCLE (1) (OE = Clock)

Address

Data in

Data out

X X
= T7F RN
- ST T
N e

tonz(5)

Data Undefined

= sueg
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KM684000/L/L-L

CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (2) (JE = Low Fixed)

Address X
taw twr (4)
! tow (2)
& ek . A
F=tas{3) twp (1)
e X il

- Data Valid >""—“—"——

fniz (3) tow
(7} &

Notes (WRITE CYCLE)

1.

w N

~

A write occurs during the overlap of a low CS and a low WE. A write begins at the latest transition among CS
going low and WE going low: A write ends at the earlist transition among C8 going high and WE going high.
twp 15 measured from the beginning of write to the end of write.

. tow is measured from the later of CS going low to end of write.
- tag is measured from the address valid to the beginning of write. o
. tws is measured from the end of write to the address change. tws applied in case a write ends as CS, or WE

going high.

During this period, the I/O pins are in the outputs Low-Z state. Inputs of opposite phase of the output must
not be applied because bus contention can occur.

If C5 goes low simultanecusly with WE going iow or after WE going low, the outputs remain high impedance state.
Dour is the some phase of latest written data in this write cycle.

Dour is the read data of the new address.

FUNCTIONAL DESCRIPTION

CS WE OE Mode ifO Pin Ve Current
H xX* X Power Down High-Z ‘ lss, lses
L H H Output Disable High-Z [ lec
L H L Read Deur | lec
| L L X Write Dy fee

* Note: X means Don't Care.
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KM684000/L/L-L CMOS SRAM

DATA RETENTION CHARACTERISTICS® (ra<40t0 85°C)

Parameter Symbol Test Condition Min Typ Max | Unit
Standard 24 5.5 v
Ve for Data Retention Vor CS=Voe-0.2v
L/L-L 2.0 55 v
Standard 250 H#A
Voe=3V
Data Retention Current bR L 50 #A
: CS=>=Vee-0.2Vv
L-L 20 1A
Data Retention Set-up Time tspr | See Data Retention 0 ns
Recovery Time tror | Waveforms(below} 5 ns

*  20pA(max.)at 0°C~40°C
*  SuA{max.)at 0°C~40°C

DATA RETENTION WAVEFORM

Standard Power Version

Data Retention Mode

Veo

4.5V - e ————————— e

VDR —————————f A —— e ———

CSzVeo-0.2v

cs
GND

L/L-L Power Version

Data Retention Mode

Vee

45V

CS>Veg-0.2v
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