KM6161002A, KM6161002Al

CMOS SRAM

64K x 16 Bit High-Speed CMOS Static RAM

FEATURES

» Fast Access Time 12, 15, 20ns(Max.)
« Low Power Dissipation
Standby (TTL)  : 25mA(Max.)
(CMOS) : 8mA(Max.)

Operating KME161002A - 12 ;| 190mA(Max.)
KM6161002A - 15 : 185mA(Max.)
KM6161002A - 20 : 180mA(Max.)

« Single 5.0V £10% Power Supply
+ TTL Compatible inputs and Outputs
+ /O Compatible with 3.3V Device
- Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
- Center Power/Ground Pin Configuration
- Data Byte Control : LB:/O1~1/08, UB:1/Oo~/O18

GENERAL DESCRIPTION

The KME6161002A is a 1,048,576-bit high-speed Static Randomn
Access Memory organized as 65536 words by 16 bits. The
KME1681002A uses 16 common input and output lines and has
an output emabile pin which operates faster than address access
time at read cycle. Also it allows that jower and upper byte
access by data byte control(UB, TB). The device is fabricated
using SAMSUNG's advanced CMOS process and designed for
high-speed circuit technalogy. 1 is particulardy well suited for
use in high-density high-speed systern applications. The
KMB161002A is packaged in a 400mil 44-pin plastic SOJ or
TSOPR forward.

PIN CONFIGURATION (Top View)

H
- Standard Pin Configuration Ao (1] S o 4] A1s
KM8161002AJ © 44-S0J-400 A2 [43] Ans
KMS161002AT : 44-TSOP2-400F a2 [3 [42] A13
A3 (4 [41] OF
A4 5] [40] UB
ORDERING INFORMATION T8 [§] 39) (B
- o3 [7 3] vot1s
KME161002A -12/15/20 Commerdial Temp. o2 [& 37 Yo15
KME161002A) -12/15/20 Industrial Temp. o3 19 36| Y014
1io4 [10} SOJ/ 3 o013
Vee [14] TSOP2 34 Vss
FUNCTIONAL BLOCK DIAGRAM Vss 23| Voo
wos (13 32| yoz
o8 [37) vo
| ClkGen. I~ Pre-Charge Circuit | vor 1§ 35 ot
I I ] . vos (18] 138} /oo
A S | WE 17 [38] N.C.
A2 > (S : As [37) A1
As e g P A6 28] A1t
As V z } i 128x16 Columns As [21] 24] Ao
Az rs = L~J N.C. 23] NC.
As s i i i
. V— ! l i
Ll bt T |
~——t> Data | IO Circult & 3. PINFUNCTION
/O~ £ cont. (1 Column Select i . T Y
. ot i[ TT Pin Natne : Pin Function
wc)sr-IIOxsT{% *C:n}_.J . ] T \ ! »é Ao-A1s | Address Inputs
i iGen,MJ e i || WE | Write Enable
ek b b 3 ! Chip Select
Ao Ao At Atz Aus A Ass [T
| i OE | Output Enable
!‘ <t i i ; ]
l P f B | Lower-byte Control(/Q1~1/O8)
! s ) [ -
wE— [~\ T UB Upper-byte Control(/Os~/O18)
SET 4 = 1101 ~ /O1e Data inputs/Outputs
= Vee Power(+5,0V)
UB-+H= T :
R ::i}mw-__,_-‘m_,.v,.‘ Vss Ground
5] T N.C No Connection
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KM6161002A, KM6161002Al1 CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss Vi, voor 05170

Voltage on Vco Supply Relative to Vss Veo 0510 7.0 v

Power Dissipation Po 1.0 w

Storage Temperature Tsra -85 to 150 °C

Operating Temperatur o cial Ta Oto 70 °C
industriat Ta ~40 to 85 *C

* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanem damage 1o the device. This is a slress raling only and
[undbnal operation of the device at these or any other conditions above those indi  in the op g sections of this specification is not implied.
o absoh rating conditions for extended periods may affect reliability.

P

RECOMMENDED DC OPERATING CONDIT!ONS(TA—O to 70°C)

* Parameter O Symbol | UM Typ CoMax T e
Supply Voltage Vee 45 5.0 5.5 v
Ground Vss (o} [¢] 0 \%
input High Voltage ViH 22 - Veo +0.5* Vv
input Low Voltage Vie -0.5* - 0.8 Vv
NOTE: The above p are also g teed at industrial temperature range.

* Vi(Min) = -2.0V a.c(Pulss Width<10ns) for {s20mA
* VH{Max) = Vee + 2.0V a.c (Pulse Width<10ns) for 1<20mA

DC AND OPERATING CHARACTERISTICS(TA—O to 70°C, Vee=5,0V+1 0%, unless otherwnse specsﬁed)

pr - - | Symbol Test Conditions. ' S| Min LUk
lnput Leakage Current I Vw = Vss to Vee -2 pA
Output Leakage Current fo 8=V or OE=ViH or WE=ViL 2 BA
Vour = Vss to Voo
Operating Current lcc  Min. Cycle, 100% Duty 12ns - 190 mA
Eﬁ;:/&n\:h: = ViH or VIL, PP - 188
20ns - 180
Standby Cusrent Isa Min. Cycle, CS=ViH - 25 mA
Isa =0MHz, TS 2Vee-0.2V, - 8 mA
ViNzVee-0.2V or Ving0,2V
Output Low Voltage Level Vou foL=8mA - 0.4 v
Output High Valtage Level Von or=-4mA 24 - v
Vou1* loH1=-0.1mA - 395 \
NOTE: The above p are aiso g d at industrial temperature range.
* Vee=5.0V, Temp=25°C
CAPACITANCE*(TA*ZS"C f=1. OMHz)
“ttem: - T gymbol | TestCondions’ | . MIN I Max. | unit
Input/Output Capacitance cio Vio=0v - 8 pF
input Capacitance O Vin=0V - 3 ) pF

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

PEnmsunc *
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KM6161002A, KM6161002Al

CMOS SRAM

AC CHARACTERISTICS(TA=0 to 70°C, Vce=5.0V+10%, unless otherwise nated.)

TEST CONDITIONS
Input Pulse Levels OV to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5v
Output Loads See below
NOTE: The above test conditions are also applied at i f rangs.
Output Loads{A) Output Loads(B)
for tHz, tLz, twhz, tow, torz & tonz
+5.0V C£ +5.0v
4800 = 4800
Dour Dout
2550 =z == 30pF* 2550 % == 5pF*
* Including Scope and Jig Capacitance
READ CYCLE
L Parameter
Read Cycle Time tRC 12 - 15 - 20 - ns
Address Access Time tan - 12 - 15 - 20 ns
Chip Select to Output tco - 12 - 15 - 20 ns
Output Enable to Valid Output toE - 6 - - 9 ns
UB, 1B Access Time taa R 6 - - 9 ns
Chip Enable to Low-Z Output tz 3 B 3 - 3 - ns
Output Enable to Low-Z Gutput torz 0 - 0 - ¢4} ns
UE, 18 Enable to Low-Z Output talz 0 - 0 - 1} - ns
Chip Disable to High-Z Output thz 0 6 0 7 1] 9 ns
Output Disable to High-Z Output foHz 0 6 0 7 [¢] 9 ns
UE, TE Disable to High-Z Output terz 0 6 0 7 0 9 ns
Output Hold from Address Change toH 3 - 3 - 3 - ns
NOTE: The above p are also g d at ind: p range.
350
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KM6161002A, KM6161002AI CMOS SRAM

WRITE CYCLE

Parameter Ly Miewants | unit
Wite Cycle Time 15 - ns
Chip Select to End of Write tow 8 - 10 - ns
Address Set-up Time tas 0 - 0 - 0 - ns
Address Valid to End of Write taw 8 - 10 - 12 - ns
Wite Puise Width(TE High) twe 8 - 10 - 12 - ns
Write Pulse Width(SE Low) e 12 - 15 - 20 - ns
UB, TB Valid to End of Write taw 8 - 10 - 12 - ns
Write Recovery Time tan 0 - 0 - 4] - ns
Write to Output High-Z wHz 0 6 0 7 ) 9 ns
Data to Write Time Overlap tow 8 - 7 - 9 - ns
Data Hold from Write Time oM 0 - 0 - Qo - ns
End Write to Output Low-Z tow 3 - 3 - 3 - ns
NOTE: The above pa s are also g teed at industrial temperature range.
TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controtled, CS2GE=viL, WE=vw, UB, [B=wu)

{RC.
Address )( *

e (L
Data Out Previous Valid Data

Valid Data

PRnmsunig ”
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KM6161002A, KM6161002Al

CMOS SRAM

TIMING WAVEFORM OF READ CYCLE(2) (E=v+)

ree

Address } 4 X
t’A‘;‘ -
N
1CO
cs
24
UB, 18
L tog-———
OF
1L Z2(4,5) ¥
NOTES(READCYCLE)

1.WE is high for read cycle.

2. All read cycle timing is referenoced from the last valid address o the first transition address.
3. 4z and tonz are defined as the time at which the outputs achieve the open circuit condition and are not referenced to Vo or VoL

levels.
4. At any given &

P

and voltage condition, tHz(M:

} is less than tiz(Min.) both for a given device and from device to device.

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.

6. Device is continyously selecled with Gs=Vu.

7. Address valid prior 1o coincident with TS transition low.
8. For /O applicati inimi or efimination of bus contention conditions is necessary during read and write cycle.
TIMING WAVEFORM OF WRITE CYCLE(1) GE Clock)
fwe-
Address X X
$
taw A
towE)
Iy T
tew
7 T
{2) ——————»|
4
7
tow »e—tD)|
Data in High-Z Valid Data High-Z
oo~ OHZ(6) —"

S ANMISUN
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KM6161002A, KM6161002Al CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(2) (OF =Low fixed)

e
Address )(
—tAw
— ” e tows e
| taw
1
we® ., . .. ... .
AS(4) r—————-————b~mm —
WE % 7
tow —ap—on
Data in High-Z Valid Data 4
«twa<6)~»i :low (10) S
Data out S High-Z ‘

TIMING WAVEFORM OF WRITE CYCLE(3) CS=Controlied)

Address )( )(—

T oy b
O phe-{DH-»
Data in High-Z Valid Data X High-Z
Data ot High-Z High-Z(8)
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KM6161002A, KM6161002Al CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(4) U8, U5 controlied)

have
Address )( )(
taw

"+ }gwg, i\Wl!

[+
tBw
U8, 18 y ¥
tAS(4)
$(4) ‘_ weg
A e
| oW ™
) High-Z |
Data in 7 Valid Data
High-, igh-Z(8

Data out gh-Z High-Z(8)

NOTESMWRITE CYCLE)

1. All write cycle timing is referenced from the last vafid address to the first transition address.

2. A write occurs during the overap of & low G8,WE,LB and UB. A write begins at the latest transition TS going low and WE
going low ; A write ends at the earfiest mnskim&‘going high or WE going high. tWP is } from the beginning of write
to the end of write,

3. few is measured from the fater of T8 going low 1o end of write.

4. AS js measured from the addrass valil to the beginning of write.

5. 'WR is measured from the end of write to the add hange. W apphi ‘inmgwrhendsasﬁwﬁgohg high.

6. 1t OF, TF and WE are in the Read Mods during this period, the 1/O pins are In the oitput low-Z state. Inpits of opposite phase
of the ouiput must not be appled b bus tion can oocur,

7. For common VO applications, minirmization or elimination of bus contention canditions is necessary during read and write cycle.

8. Ifﬁmhvsﬂnuhumuﬁwﬁﬁgohguuﬂer going low, the outpits remain high impedance state.

9, Dout is the read data of the new eddress.

10. When CS is low : /O pins ane in the output state. The input signals in the opposite phase leading ta the output should not be
applied.

FUNCTIONAL DESCRIPTION
| m |

H X X* X X Not Select High-Z High-Z Is8, is81

L H H X X Output Disable High-Z High-Z lec

L X X H H

L H L L H Read Dour High-Z icc
H L High-Z Dour
L L Dour Dour

L L X L H Write Din High-Z lec
H L High-Z Din
L L Din Din

* NOTE : X means Don't Care.
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