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PRINTED IN KOREA

Circuit diagrams utilizing SAMSUNG products are included as a means of illustrating typical semi-
conductor applications; consequently, complete information sufficient for construction purposes is
not necessarily given. The information has been carefully checked and is believed to be entirely
reliable. However, no responsibility is assumed for inaccuracies. Furthermore, such information
does not convey to the purchaser of the semiconductor devices described herein any license under
the patent rights of SAMSUNG or others. SAMSUNG reserves the right to change device specifica-
tions. .
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MEMORY ICs FUNCTION GUIDE

1. Low Power SRAM (5V Operation)

. lec2/Isbi
Den. Org. Product No Op. Temp Speed (mA/A) Package
256K | 32K x 8 KM62256CL 0~70°C 45/55/70 70/100 28-TSOP()
KM62256CL-L 70/20 Rev/Forward
KM62256CLE -25-85°C 70/100 70/100 28.0P
KM62256CLE-L 70/50
KM62256CL1 -40~85°C 70/100 70/100 28-SOP
KM62256CLI-L 70/50
512K | 64K X8 KM68512CL 0~70°C 45/55/70 70/100 32-TSOP()
KM68512CL-L 70/20 Forward
KM68512CLI -40~85°C 70/100 70/100 32-SOP
KM68512CLI-L 70/50
™ 128K x 8 KM681000BL 0~70°C 55/70 70/100
KM681000BL-L 70/20
KM681000BLE -25~85°C 70/100 70/100 32-TSOP()
KM681000BLE-L 70/50 Rev/Forward
KM681000BLI -40~85°C 70/100 70/100 22-DP
KM681000BLI-L 70/50
***KM681000CL 0~70°C 45/55 90/5 32-SOP
***KM681000CL-L 90/2
***KM681000CLE -25~-85°C 55/70 90/10
***KM681000CLE-L 90/4
**KM681000CLI -40~85°C 55/70 90/10
***KM681000CLI-L 90/4
64K x 16 KM6161000BL 0~70°C 55/70 70/100 44-TSOP(ll
KM61610008L-L 70/20 Rev/Forward
KM61610008BLI -40~85°C 70/100 70/100
KM6161000BLI-L 70/50
aM 512K x 8 KM684000AL 0~70°C 55/70 70/100 32-TSOP(l)
KM684000AL-L 70/100 70/20 Rev/Forward
KM684000ALI -40-~85°C 70/100 32-SOP
KM684000ALI-L 70/50 32-DIP

* : Refer to the ordering information for more detail description of each product
** : Preliminary
“**: Under development

11

s ugg

ELECTRONICS



MEMORY ICs -

FUNCTION GUIDE

2. l.ow Power SRAM (Low Vcc Operation)

Den. Org. & Op Vee Product No* Op. Temp Speed l;::‘i/;::; Package
256K 32K x8 KM62V256CL-L 0-70°C 70/100 35/10 28-TSOP()
(Vce=3.0~3.6V) | KMB2V256CLE-L 05-85°C 70/100 35/20 Reverse
KM62V256CL-L 40-85°C 70/100 35/20 28-TSOP()
32KX8 | KM62U256CL-L 070°C 85/100 35/10 IS
(Vee=2.7-3.3V) | KMB2U256CLE-L -05-85°C . 85/100 35/15
KM62U256CLI-L -40-85°C 85/100 35/15
512K 64K x 8 KMB8V512AL-L* 0-70°C 70/100 40/10 32-TSOP()
(Vcc=3.0~3.6V) | KMB8V512ALE-L™ 70/100 40/20 Forward
KMB8V512ALI-L** 05-85°C 70/100 40/20 32-SOP
64K x 8 "KMB8US512AL-L™ 100 45/10
(Vce=2.7~3.3V) | KMB8US512ALE-L* -40~85°C 100 45/15
KM68U512ALI-L™ 100 45/15
1M 128K x 8 KM68V1000BL 0~70°C 70/100 40/50 32-TSOP()
(Vee=3.0~3.6V) | KM68V1000BL-L 70/100 40/15 Rev/Forward
KM68Y1000BLE -25~85°C 70/100 40/100 32-SOP
KM68V1000BLE-L 70/100 40/20
KM68V1000BLI -40~85°C 70/100 407100
KM68V1000BLI-L 70/100 40/20
128K x 8 KM68U1000BL 0~70°C 100 40/50 32-TSOP()
(Vee=2.7~3.3V) | KM68UT000BL-L 100 40/15 Rev/Forward
KM68U1000BLE -25-~85C 100 40/50 32-SOP
KM68U1000BLE-L 100 40/15
KM68U1000BLI -40~85°C 100 40/50
KM68U1000BLI-L 100 40/15
64K x 16 KM616V1000BL. 0-70°C 70/100 65/50 44-TSOP()
(Vec=3.0~3.6V) | KM616V1000BL-L 70/100 65/15 Reverse
KM616V1000BLE -25~85°C 85/100 65/100 44-TSOP(l)
KM616V1000BLE-L 85/100 65/20 Forward
KM616V1000BLI -40~85°C 85/100 65/100
KM616V1000BLI-L 85/100 65/20
64K x 16 KM816U1000BL 0~70°C 100 65/50
(Vee=2.7~3.3V) | KM616U1000BL-L 100 65/15
KM616U1000BLE -25-85°C 100 65/100
KM616U1000BLE-L 100 65/20
KM616U1000BLI -40~85°C 100 65/100
KM616U1000BLI-L 100 65/20
aMm 512K x 8 KM68V4000AL 0~70°C 70/100 90/100 32-TSOP(l)
(Voc=3.0~3.6V) | KM68V4000AL-L 70/100 90/20 Rev/Forward
KM68V4000ALI -40~85"C 70/100 90/100 3-S0P
KM68V4000ALI-L. 70/100 90/50

* : Refer to the ordering information for more detail description of each product

ELECTRONICS
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MEMORY ICs FUNCTION GUIDE

3. 5V CMOS Fast SRAM

Power Dissipation
Den. Part Name Org. | Speed(ns) | Tech. Active | Standby Package
Max(mA) | Max(mA)
256K KM64258C 64Kx4 12/15/20 CMOS 150 2 28 DIP/SOJ
KM68257C 32Kx8 12/15/20 CMOS 165 2 28 DIP/SOJ
m™ KM641001 256Kx4 20/25/35 CMOS 150 2 28 DIP/SOJ
* KM641001A 256Kx4 15/17/20 CMOS 190 10 28 SOJ
KM641003 256Kx4 15/17/20 | CMOS 170 10 32804
* KM641003A 256Kx4 12/15/17/20 | CMOS 200 10 32 SOJ/TSOP(I1)
KMG81001 128Kx8 20/25/35 CMOS 170 2 32 DIP/SOJ
KM681001A 128Kx8 15/17/20 | CMOS 190 10 3250J
KM681002 128Kx8 15/17/20 | CMOS 170 | 10 32s0J
KM681002A 128Kx8 12/15/17/20 | CMOS 200 10 32 SOJ/TSOP(lI)
KM6161002 64Kx16 15/17/20 CMOS 230 10 44 SOJ
KM6161002A 64Kx16 12/15/17/20| CMOS 220 10 44 SOJ/TSOP(lI)
aM KM644002/L 1Mx4 17/20/25 | CMOS 170 10/0.5 32 804
T KM644002A 1Mx4 12/15/20 | CMOS 170 10/0.5 32 504
KM684002/L 512Kx8 17/20/25 CMOS 180 10/0.5 36 SOJ
1 KM684002A 512Kx8 12/15/20 CMOS 200 10 36 SOJ
KM6164002/L 256Kx16 20/25/35 CMOS 240 10 44 SOJ
1 KM6164002A 256Kx16 12/15/20 CMOS 260 10 44 SOJ

4, 3.3V CMOS Fast SRAM

. Power Dissipation
Den. Part Name Org. | Speed(ns) | Tech. Active | Standby Package
Max(mA) | Max(mA)
256K KM68V257C 32Kx8 15/17/20 | CMOS 90 0.1 28 DIP/SOJ
LM * KMB4V1003A 256Kx4 12/15/17/20| CMOS 160 10 32 SOJ/TSOP(ll)
' KM68V1002A 128Kx8 12/15/17/20| CMOS 170 10 32 SOJ/TSOP(I))
KMB16V1002A 64Kx16 12/15/17/20| CMOS 200 10 44 SOJ/TSOP(il)
LY I KM@4V4002A 1Mx4 12/15/20 | CMOS 140 10 32504
T KMB8V4002A 512Kx8 12/15/20 | CMOS 180 10 36 SOJ
t  KM616V4002A 256Kx16 12/15/20 | CMOS 230 10 44 SOJ

13
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MEMORY ICs | FUNCTION GUIDE

5. 5V BiCMOS Fast SRAM
‘ ; Power Dissipation
Den. Part Name Org. Speed(ns) Technology Active Standby Package
EE Max.(mA) | Max.(mA)
256K KM64B261A 64K x 4 6/7/8 BiCMOS 160 20 28S0J
KM68B261A 32K x 8 6/7/8 BiCMOS 170 20 32504
M KM64B1003 256K x 4 8/10/12/15 BiCMOS 165 10 32504
KM68B1002 128K x 8 8/10/12/15 BiCMOS 175 10 32S80J
4M *KM64B4002 1Mx4 12/13/15 BiCMOS 185 30 32S0J
*KM68B4002 512K x 8 12/13/15 BiICMOS 195 30 36S0J
*KM616B4002 256K x 16 12/13/15 BiICMOS 270 30 44S80J
6. 3.3V BiCMOS Fast SRAM
Power Dissipation
Den. Part Name Org. Speedi(ns) Technology Active Standby Package
Max.(mA) | Max.(mA)
4M *KM64BVv4002 1Mx4 12/13/15 BiCMOS 160 30 32580J
*KM68BV4002 512K x 8 12/13/15 BiCMOS 170 30 36S0J
*KM616BV4002 256K x 16 12/13/15 BiCMOS 240 30 44504
7. Specialty SRAM
. lcc2/isb1
Den. Org. & Op Vce Product No Technology Speedi(ns) (mA/mA) Package
™M 64K x 18,5V KM718B86 BiCMOS 8/9/10/12 290/90 52-PLCC
64K x 18,3.3V KM718BV87 BiCMOS 9/10/12 270/80 52-PLCC
64K x 18,5V KM718B90 BiCMOS 8/9/10/12 290/90 52-PLCC
64K x 18,3.3V KM718BV87AT BiCMOS 8/9/12 300/100 - 100-TQFP
32K x 32,3.3V KM732Vv588 CMOS 13/15/17 220/40 100-TQFP/QFP
. 32K x 32,3.3V KM732V589/L CMOS 13/15/117 200/30 100-TQFP/QFP
64K x 16,3.3V - KM716V68B9/L: CMOS 13/15/117 200/30 100-QFP
oM 64K x 36,3.3V KM736V695/L CMOS 7.5/8.6/10 TBD/TBD 100-QFP
64K x 36,3.3V KM736V687 CMOS 8/9/12 TBD/TBD 100-TQFP

* : Refer to the ordering information for more detail description of each product
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MEMORY ICs FUNCTION GUIDE

1. Asynchronous SRAM Ordering Information

1 2 3 45 6 7 8 910 M

KMXXXXXXXXXXXXXX XX

8 1
KX XXXX X X
MEMORY COMPONENTI T ‘,V ‘IV , OPERATING Vce

DEVICE TYPE POWER LIMITS
ORGANIZATION SPEED
TECHNOLOGY OPERATING TEMP.
OPERATING Vcc PACKAGES
DENSITY & OPTION VERSION
1. MEMORY COMPONENT 8. POWER LIMITS
© BLANK erreemsenessnsasnnnennancanens ngh Power(Fast)
2. DEVICE TYPE In Full CMOS Low Power SRAM(Slow)
= SRAM(Async.) oL Low Power
SRAM(ASSP) oL-L Low Low Power
3. 9. PACKAGES
x1 bit P DIP
© x4 bits G SOP
-+ X8 bits oJ SOJ or PLCC
= x9 bits T TSOP(Standard)
= x16 bits - *R TSOP(Reverse)
x32 bits 10. OPERATING TEMP.
4. TECHNOLOGY 0 BLANK reremserneseasesssnsssnsannaans Commercial
s BLANK -eeseemeenersmmmsmmmnne CMOS o E Extended
PR “ BICMOS .l Industrial
I = Lo FU" CMOS
5. OPERATING Vce 11. SPEED
T N 5.0V SLOW SRAM
ARV v 3.3V *4 45ns
e 30V 5 55ns
- 2.5V 7 70ns
2.0\/ .8 85ns
R 10 100ns
. .12 120ns
64:64K Slow * 15 150ns
-~ 256:256K Slow
-+ 257:256K Fast
Al R
- 258:256K Fast(with OE) .Fe STSRAM 6
“ 512:512K Slow 7 7”5
* 1000:1M Slow :8 8"3
-~ 1001:1M Fast T3 “on
-+ 1002:1M Fast(Revolutionary) “12 1 zns
" 1003:1M Fast(Revolutionary, with OF) 7 12 ] 5“5
* 4000:4M Slow 17 17::
4002:4M Fast(Revolutionary) .20 20ns
25 25ns
First Rev. * 30 30ns
- Second Rev. *35 35ns
Third Rev.
Forth Rev.




MEMORY ICs FUNCTION GUIDE

2. Synchronous Burst SRAM Ordering Information

KMX XX X X X X X-XX
~ TTTT T
MEMORY COMPONENT \I' SPEED
DEVICE TYPE PACKAGES
ORGANIZATION POWER LIMITS
TECHNOLOGY VERSION
OPERATING Vcc BURST MODE & OPTION
DENSITY & OPTION
1. MEMORY COMPONENT 8. VERSION
2. DEVICE TYPE . iLANK ................................. I:f)"eﬂ
o § eeseseressssnaneesensasaaes SRAM(Async.) . irst Rev.
*B Second Rev.
27 e ensaaens
SRAM(ASSP) : «C Third Rev.
9. POWER LIMITS
x8 bits 0 BLANK #weereesemesensensessenssnsananse High Power
X9 bits oL Low Power
Xx16 bits
i;g g:i: 10. PACKAGES
X36 bits °H BGA
%64 bits T TSOP /TQFP
oJ PLCC
4. TECHNOLOGY °G QFp
BLANK o GMOS or AMOS 11. SPEED
Sync Burst (CLOCK ACCESS TIME)
5. OPERATING Vce 9 o
* BLANK sereeeemseencsmmnenannan: 50\/ 1 1
Rt a3y +10 Ons
i *12 12ns
*15 15ns
6. 20 20 ns
32Kx9 or 64Kx18
32K Depth Sync Pipe & Burst (CLOCK CYCLE TIME)
128K Depth .8 116MHz
10 100MHz
7. BURST MODE & OPTION
- 86 Binary Count °13 75 MHZ
Binary Count,Glue Logic +15 66 MHZ
Binary Count,Pipe Line 17 60 MHZ
GWBWModeFTandzz 20 50 MHz
Linear Count
Linear Count,Glue Logic KM732V589 ( Pipelined / Non-Pipelined)
Linear Count, Pipe Line *10 100MHz,6ns/40MHz,17ns
GW .BW,ModeFT and ZZ *15 66MHz,8ns/40MHz,17ns
*20 66MHZz,8ns/50MHz,15ns
25 60MHz,9ns/40MHz,17ns

ELECTRONICS



MEMORY ICs

FUNCTION GUIDE

-3. Synchronous SRAM Modul Ordering Information

1 2 3 4 5 6 7 8 9 10
KM M7 32V 40 A G - XX L
T T T - T T
SAMSUNG l ‘
Memory Power
Module Speed
Lead Finish & Edge
Memory Type Connector & Customer
Organization Component Revision
Process & Operating Voltage Depth
1. SAMSUNG Memory 6. Depth
- 32.33,34,35,36 ... 132K
2. Module - 64,65, 66, 67,68 ..... : 64K
- 128,129, 130, 131 ..... 1 128K
3. Memory Type - 512,513,514, 515 ..... : 512K
-1:FLASH - 544,545,546 ... : 544K
- 2 : Mask ROM
- 3 : DRAM DIMM 7. Component Revision
-4 : DRAM SIP - Blank : Original
-5 : DRAM SIMM -A : First Revision
-6 : Async SRAM -B : Second Revision
-7 : Sync SRAM
- 8 : M-ROM and SRAM 8. Lead Finish & Edge Connector &
-9:VRAM Customer
- Blank : Solder DIMM
4. Organization -G : Gold DIMM
-8 :x8hit
-9 :x9bit 9. Speed
~ 16 : x16 bit -10:10, 100 ns -30:30ns
- 18 : x18 bit -12:12,120ns -35:35ns
- 32 : x32 bit -13:13ns -55: 55ns
- 44 : x44 bit -15:15ns -70:70ns
- 64 : x64 bit -17 :17ns -80: 80ns
- 72 x72 bit -20:20ns -90: 90ns
-25:25ns
5. Process & Operating Voltage
-Blank : CMOS 5V 10. Power Dissipation.
-V . CMOS 3.3V - Blank : Normal Power
-B : BICMOS 5V - L : Low Power

MONICS
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Low Power SRAMs (5.0V)

- KM62256C Family 32K x8 Commercial, Extend
- KM68512A Family 64K x8 Commercial, Industr
- KM681000B Family 128K x8 Commercial, Extend
- KM681000C Family 128K x8 Commercial, Industr
- KM6161000B Family = 64K x 16 Commercial, Industr
- KM684000A Family 512K x8 Commercial, Industr







KM62256C Family : CMOS SRAM
32Kx8 bit Low Power CMOS Static RAM '

FEATURE SUMMARY GENERAL DESCRIPTION

* Process Technology : 0.7 uM CMOS The KM62256C family is fabricated by SAMSUNG's
¢ Organization : 32K x 8 advanced CMOS process technology. The family
« Power Supply Voltage : Single 5V +/- 10% can support various operating temperature ranges
o Low Data Retention Voltage : 2V(Min) and has various package types for user flexibility of
» Three state output and TTL Compatible system design. The family also support low data
« Package Type : JEDEC Standard retention voltage for battery back-up operations with

28-DIP, 28-SOP, 28—TSOP(I)-Fon~ard/Reverse low data retention current.

PRODUCT FAMILY

.. KMB2256CL Commercial | 28-DIP, 28-SOP [ A ...
KM62256CL-L | (0~70°c) | 457755/70ns | 58 150P() RIF 20uA
KM62256CLE | Extended 28-SOP 100uA
...................... 70/100ns 70mA
KM62256CLE-L | (-25~ 85 °C) 28-TSOP(l) RIF 50uA
.. KM82256CLI Industrial 28-sop | 100uA .
KM62256CLI-L | (-40~85°c) | 70/100nS | 58 TsOP() RIF 50UA
* measured with 30pF test load
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
AO0~2, A9~11
sl ahw o T
- » b B EES e
e » Fan ::;Eg Type | - Forward 2 Bve g Cell Array S
m 7 28-PinDIP = [Qre  argmo 18 Fli02 Q 38
= o 28-pinSOP » OMe gl i B g -
s x Fes mdln 1 Bn ] 8 | rcs, e
- E:f " gg s 1/O Buffer &' | /oE
voz [112 17 [Juos w7
vo3 [ 16 [Juos  ae 13
ves []1e 15 [Juos :E:f
A7 10 .
szgle 28-PinTSOP AO~A14 | Address Inputs
EEE Typel-Reverse & WE Write Enable Input
:’aE§ Ics Chip Select Input
Al
et O IOE Output Enable Input
1/01~1/08 | Data Input/Output
Vee Power
Vss Groud

Pramsuncg - *
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KM62256C Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST

KM62256CLP-4 28-DIP, 45ns, L-pwr KM62256CLGE-7 28-SOP, 70ns, L-pwr KM62256CLGI-7 28-SOP, 70ns, L-pwr
KM62256CLP-4L | 28-DIP, 45ns, , LL-pwr KMB2256CLGE-7L '} 28-SOP, 70ns, LL-pwr KM62256CLGI-7L 28-SOP, 70ns, LL-pwr
KM62256CLP-5 28-DIP, 55ns, , L-pwr KM62256CLGE-10 28-SOP, 100ns, L-pwr KM62256CLGI-10 28-SOP, 100ns, L-pwr
KM62256CLP-5L | 28-DIP, 55ns, LL-pwr KM62256CLGE-10L | 28-SOP, 100ns, LL-pwr KM62256CLGI-10L | 28-SOP, 100ns, LL-pwr
KM62256CLP-7 28-DIP, 70ns, , L-pwr KM62256CLTGE-7 28-TSOP F, 70ns, L-pwr KM62256CLTGI-7 28-TSOP F, 70ns, L-pwr
KM62256CLP-7L | 28-DIP, 70ns, LL-pwr KM62256CLTGE-7L | 28-TSOP F, 70ns, LL-pwr KM62256CLTGI-7L. | 28-TSOP F, 70ns, LL-pwr
KM62256CLG-4 28-SOP, 45ns, L-pwr KM62256CLTGE-10 | 28-TSOP F, 100ns, L-pwr KMB62256CLTGI-10 | 28-TSOP F, 100ns, L-pwr
KM62256CLG-4L | 28-SOP, 45ns, LL-pwr KM62256CLTGE-10L | 28-TSOP F, 100ns, LL-pwr KM62256CLTGI-10L | 28-TSOP F, 100ns, LL-pwr
KM62256CLG-5 28-SOP, 55ns, L-pwr KM62256CLRGE-7 28-TSOP R, 70ns, L-pwr KM62256CLRGI-7 28-TSOP R, 70ns, L-pwr
KM62256CLG-5L | 28-SOP, 55ns, LL-pwr KM62256CLRGE-7L | 28-TSOP R, 70ns, LL-pwr KM62256CLRGI-7L | 28-TSOPR, 70ns, LL-pwr
KM62256CLG-7 28-SOP, 70ns, L-pwr KM62256CLRGE-10 | 28-TSOP R, 100ns, L-pwr KM62256CLRGI-10 | 28-TSOP R, 100ns, L-pwr
KM62256CLG-7L | 28-SOP, 70ns, LL-pwr KM62256CLRGE-10L | 28-TSOP R, 100ns, LL-pwr KM62256CLRGI-10L | 28-TSOP R, 100ns, LL-pwr
KM62256CLTG -4 | 28-TSOP F, 45ns, L-pwr .
KM62256CLTG -4L | 28-TSOP F, 45ns, LL-pwr

KM62256CLTG-5 |28-TSOP F, 55ns, L-pwr

KM62256CLTG-5L. | 28-TSOP F, 55ns, LL-pwr

KM62256CLTG-7 | 28-TSOP F, 70ns, L-pwr

KM62256CLTG-7L | 28-TSOP F, 70ns, LL-pwr

KM62256CLRG-4 | 28-TSOP R, 45ns, L-pwr

KM62256CLRG-4L. | 28-TSOP R, 45ns, LL-pwr

KM62256CLRG-5 | 28-TSOP R, 55ns, L-pwr

KM62256CLRG-5L | 28-TSOP R, 55ns, LL-pwr

KM62256CLRG-7 | 28-TSOP R, 70ns, L-pwr

KM62256CLRG-7L | 28-TSOP R, 70ns, LL-pwr

ORDERING INFORMATION

KM6 2 X 256

T T 7

C X X

T

XX X
L=

Low Low Power
Access Time : 4=45ns, 5=56ns, 7=70ns, 10=100ns
Operating Temp erature :

I=Instrial, E=Extended, Blank=Commercial

Package Type : G=SOP, P=DIP,

TG=TSOP Forward, RG=TSOP Reverse

Low Power

Die Version : C=4th generation
Density : 266=256K bit

Blank=5V, V=3.0~3.6V, U=2.7~3.3V
Organiztion : 2= x8

SEC Standard SRAM
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KM62256C Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

260 °C , 10sec(Lead OnIyP .

Voltage on any pin relative to Vss Vin, Vout| -0.5to Vcc+0.5 Vv -

Voltage on Vcc supply relative to Vss| Vcc -05t07.0 \'} -

Power Dissipation Pd 1.0 w -

Storage temperature Tstg -65 to 150 °C -

Operating Temperature Ta 0to70 °G KM62256CL/L-L
-25 to 85 °c KM62256CLE/LE-L
-40 to 85 °C KM62256CLI/LI-L

Soldering temperature and time Tsolder

* 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 impilied. Exposure to absolute maximum rating conditions for

extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vce 4.5 5.0 5.5 \'
Ground Vss 0 0 0 Vv
Input high voltage Vih 22 - Vee+0.5 \")
Input low voltage Vil -0.5%* - 0.8 \'
* 1) Commercial Product : Ta=0to 70 °C, unless otherwise specified

2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified

3) Industrial Product: Ta=-40 to 85 °C, unless otherwise specified
** Ta=25 °C
*** Vil(min)=-3.0V for <50ns pulse

CAPACITANCE * (f=1MHz, Ta=25 °C)
Item Symbol | TestCondition Min Max Unit

Input capacitance Cin Vin=0V - 6 pF
Input/Output capacitance Cio Vio=0V - 8 pF

* Capacitance is sampled not 100% tested

I i ELECTRONICS
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KM62256C Family

DC AND OPERATING CHAﬁACTERISTICS

Inpuﬁeakage current Ii- Vin=Vss to Vcc -1 - 1 uA
Output leakage current llo /CS=Vih or /WE=Vil -1 - 1 UA
| Vio=Vss to Vce
Operating power supply current| lcc /CS=Vil, Vin=Vih or Vil, lio=OmA| - 7 15%** mA
Average operating current lect Cycle time=1uS 100% duty - - T mA
/CS=0.2V, Vil=0.2V,
Vin=Vce-0.2V, lio=0mA
lcc2 Min cycle, 100% duty - - 70 mA
/CS=Vil, lio=0mA
Output low voltage Vol lol=2.1mA - - 0.4 \'
Output high voltage Voh loh=-1.0mA 2.4 - - \
Standby Current(TTL) Isb /CS=Vih - - i il mA
Standby KM62256CL Isb1 /CS=Vce-0.2V L - 2 100 uA
current KM622560L Vin<0.2V or TR e lse S
(CMOS) | KM62256CLE Vin=Vece-0.2V sl oo A
KM62256CLE-L LL - - 50 uA
KM62256CLI DLl 100 [ uA
KM62256CLI-L [ - 50 uA

* 1) Commercial Product : Ta=0 to 70 °C , Vcc=5V+/-10%, unless otherwise specified
2) Extended Product: Ta=-25 to 85 °C, Vce=5V+/-10%, unless otherwise specified
3) Industrial Product: Ta=-40 to 85 °C, Vcc=5V+/-10%, unless otherwise specified

**Ta=25°C

*** 20mA for Extened and Industrial Products
wexx 10mA for Extended and Industrial Products
w2 mA for Extended and Industrial Products

AC CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference)*

Input pulse level

0.8t0 2.4V
Input rise fall time 5ns
Input and output reference voltage| 1 .5v

Output load(See right)

CL=100pF+1TTL

*CL=30pF+1TTL

* See test condition of DC and AC Operating characteristics
** Test load for 45ns Commercial Products

k&

*Including scope and jig capacitance

L sugg

ELECTRONICS
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KM62256C Family CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc Conditions)

KM62256CL/L-L 0~70 °C 5V +/- 10% 45*/55/70ns Commercial
KM62256CLE/LE-L -25~85 °C 5V +/- 10% 70/100ns Extended
KM62256CLI/LI-L -40~85 °C 5V +/- 10% 70/100ns Industrial

* parameters are measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time "tRC |45 | - | 55| - |70| - [100] - ns
Address access time tAA - |45 - |55 - 70| - |100 ns
Chip select to ouput tCO - |45} - [55 - |70 - {100 ns
Output enable to valid output tOE - |25 - [25] - | 35| - |50 ns
Chip select to low-Z output 1Lz 10 - {104} - |10} - [10] - ns
Output enable to low-Z output torz | 5 - 51 - 5|1 -151] - ns
Chip disable to high-Z output tHZ 0 |20) 0 (20| O[30} O |35 ns
Output disable to high-Z output | toHqz |0 [20| 0 | 20| O | 30| O | 35 ns
Output hold from address changgq tOH 5 - 5| - 51 -165 - ns
Write | Write cycle time twe |45 - |55 - | 70| - |100] - ns
Chip select to end of write tcw |45 | - |45 - |60 - |80 - ns
Address set-up time tAS 0 - 0] - o] -]0] - ns
Address valid to end of write tAW |45 ) - | 45| - |60 - |80 ] - ns
Write pulse width twp |40 | - | 40| - | 50| - |60 | - ns
Write recovery time tWR 0 - 0 - 0 -10 - ns
Write to output high-Z twHz | 0 [20] 0 {20 ] O | 25| O | 30 ns
Data to write time overlap tow (25| - |25 - |30 -|50]| - ns
Data hold from write time tDH 0 - 0] - o -101] - ns
End write to output low-Z tow | 5 - 5| - 5| -15]- ns

* All the parameters are measured with 30pF test load

PRimsuneg !
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KM62256C Family

CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vcc for data retention Vvdr /CS=Vce-0.2V 2.0 - |55V
Data retention current ldr | KM62256CL Vee=3.0V L-Ver | - 1 50
KM62256CL-L | /CS=Vce-0.2V | LL-Ver| - 05| 10
KM62256CLE L-ver | - - | 50
KM62256CLE-L | LL-Ver| - - 125 |uA
KM62256CLI L-ver | - - | 50
KM62256CLI-L LL-Ver| - - 125
Data retention set-up time| tSDR See data retention 0 - - ms
Recovery time tRDR waveform 5 -1 -]
* 1) Commercial Product : Ta=0 t0 70 °C, unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified
** Ta=25 °C
DTA RETENTION TIMING DIAGRAM
tSDR Data retention mode tRDR
- L '

ICS=Vee-0.2V

FUNCTIONAL DESCRIPTION

H X r Down Hig

L H H Ouput Disable High-Z lcc
L H L Read Dout lcc
L L X . Write Din lcc

* X means don't care

s uvig

ELECTRONICS
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KM62256C Family CMOS SRAM

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(/CS=/OE=Vil, WE=Vih)

trRe
Address }(
o
Data Out Previous Data Valid Data Valid
TIMING WAVEFORM OF READ CYCLE  (wE=vm)
tre o

Address )(

toH

%

Data out Data Vailid

Notes (READ CYCLE)

1. tHz and toHz are defined as the time at which the outputs achieve the open circuit conditions and are not

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

device to device.

P ius g )



KM62256C Family

CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (/\wE Controlled)

Address

[P twe

»l

ME ) e //
| I‘_tw——” f DataVaiid——;-%’

TIMING WAVEFORM OF WRITE CYCLE (/CS Controlled)

< twe »l

\ < >
Address /<
: i tas tewE@)———————») twr@)
@) )
Ics ¥

” £ AW

LAWY

Datain *_ Data Vaiiid *
Notes (WRITE CYCLE) |

1. A write occurs during the overlap(tWP) of a low/CSand low /WE. A write begins at the latest transition among
/CS going low and WE going low : A write end at the earliest transition among /CSgoing high and WE going high,
tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS going low to end of write.

3. tAS is measured from the address valid to the beginning of write. :

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE
going high.

a3
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KM62256C Family CMOS SRAM
TECHNICAL INFORMATION

1) lcc2 characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 5.0V Vcc and -40°C temperature. The basic relative value of lcc2 at that
condition is set into 1.

lcc2 v.s Temperature @ Vcc=5V

1.00 e
m >\-o—\‘
3 0.90
S
_g 0.80
5 0.70
g .
3 0.60

0.50

-40 -10 0 25 40 70 85
Temperature

2) Isb1(CMOS Level Stanby Current) characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 5.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that
condition is set into 1.

Isb1 v.s Temperature @ Vcc=5.0V

1.00

S o080

>

2 0.60

g 0.40

& .

ﬁ 0.20 /
0.00 .

-40 -10 0 25 40 70 85
Temperature(T )
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KM62256C Family CMOS SRAM

3J) Idr(Data Retention Current) characteristics by temperature variation

All the values in this graph is depicted by the relative value with the maximum value
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that
condition is set into 1. : ~

ldr v.s Temperature @ Vbc‘c=v3.0V

1.00
3 0.80
4
>

0.60
5 0.40
@ |
s 0.20

0.00 —

-40 -10 0 25 40 .70 85
Temperature(T )

s v
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KM68512A Family CMOS:SRAM
64Kx8 bit Low Power CMOS Static RAM

FEATURE SUMMARY GENERAL DESCRIPTION
¢ Process Technology : 0.6 um CMOS The KM68512A family is fabricated by SAMSUNG's
e Organization : 64K x8 advanced CMOS process technology. The family
o Power Supply Voltage : Single 5V +/- 10% can support various operating temperature ragnges
o Low Data Retention Voltage : 2V(Min) and has various package types for user flexibility of
e Three state output and TTL Compatible system design. The family also support low data
« Package Type : JEDEC Standard retention voltage for battery back-up operation with
32-SOP, 32-TSOP(l)-Forward low data retention current.
PRODUCT FAMILY
— Poduct Operating
_ [Temperature |
. KMB8512AL Commercial szsop L TPRMAL
KMe8512AL-L | (0~70 °c)y | 4573570 | 35 rs0opy F 20uA oA
.. KM68512ALI | Industrial 32-sop oo 100uA
KMB8512ALI-L | (-40~85=c) | 91000s | a5 150p()F 50uA
* measured with 30pF test load
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
. v ee A1 1 32 J/oE
o g " Bee REEC n B —
A4 3 30 [Tcs2 mE; gg g::g;
g o SBe gy 32PinTSOP zguer | 0., |
as [Je 27 [as X"SE: Type | - Forward : g'\l,?: A12~A15 IU Cell
as 7 32-Pin SOP » Qs ncQt0 28 2103 @ Array
~ o Sl IR = 2 Bior 8
A e 2 [Joe a3 20 a0 %
a2 o » Fae 2H: By =
Al [t 22 [TJies vy =] 17 A3
A0 12 21 [TJuos
w1 [13 20 [Juo7
tor ' s Bes AO~-A2, ||
vss []1s 17 [Juos AB~A11 Y-Decoder Q
—‘» =
unct S
unct ]
Address Inputs 8
WE Write Enable Input | Vss Vo1~8 s
P ~¢——P| |/OBuffer
/CS1, CS2 | Chip Select Input N.C No Connection —
/OE Output Enable Input /CS1, CS2, WE, IOE, »,
1/01~1/016 | Data Input/Output

ELECTRONICS



KM6851*2A Family - CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST
KM68512ALG-4 32-SOP, 45ns, L-pwr KM68512ALGI-7 32-SOP, 70ns, L-pwr
KM68512ALG-4L 32-SOP, 45ns, LL-pwr KM68512ALGI-7L 32-SOP, 70ns, LL-pwr
KM68512ALG-5 32-SOP, 55ns, L-pwr KM68512ALGI-10 32-SOP, 100ns, L-pwr
KM68512ALG-5L 32-SOP, 55ns, LL-pwr KMB8512ALGI-10L 32-SOP, 100ns, LL-pwr
KM68512ALG-7 32-SOP, 70ns, L-pwr KM68512ALTI-7 32-TSOP F, 70ns, L-pwr
KM68512ALG-7L 32-SOP, 70ns, LL-pwr KM68512ALTI-7L 32-TSOP F, 70ns, LL-pwr
KM68512ALT-4 32-TSOP F, 45ns, L-pwr KMB8512ALTI-10 32-TSOP F, 100ns, L-pwr
KM68512ALT-4L 32-TSOP F, 45ns, LL-pwr KM68512ALTI-10L 32-TSOP F, 100ns, LL-pwr
KMB8512ALT-5 ' 32-TSOP F, 55ns, L-pwr
' KMB8512ALT-5L 32-TSOP F, 55ns, LL-pwr
KM68512ALT-7 32-TSOP F, 70ns, L-pwr
KM68512ALT-7L 32-TSOP F, 70ns, LL-pwr

ORDERING INFORMATION

KM68X512A X X

—_— —_——

- XX

X

X
Low Low Power
Access Time : 4=45ns, 5=55ns, 7=70ns, 10=100ns

Operating Temperature :
I=Industrial, E=Extended, Blank=Commercial

Package Type : G=SOP, T=TSOP Forward

Low Power

Die Version : A=2nd generation
Density : 512=512Kbit
Blank=5V

Organiztion : 8=x8

SEC Standard SRAM
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KM68512A Family CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout | -0.5t07.0 \' -
Voltage on Vcc supply relative to Vss| Vcc -0.5t107.0 \") -
Power Dissipation Pd 1.0 w -
Storage temperature Tstg -65 to 150 °C -
Operating Temperature Ta 0to 70 °C KM68512AL/L-L
-40 to 85 °C KM68512ALI/LI-L
" Soldering temperature and time Tsolder 260 °C,10sec(Lead Only)| - -

* 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 impilied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee 4.5 5.0 5.5 \)
Ground Vss 0 0 0 \'
Input high voltage Vih 2.2 - Veet+0.5 Vv
Input low voltage Vil -0.5%** - 0.8 \

* 1) Commercial Product : Ta=0to 70 °C, unless otherwise specified
2) Industrial Product: Ta=-40to 85 °C, unless otherwise specified

** Ta=25 °C

***Vil(min)=-3.0V for <50ns pulse

CAPACITANCE * (=1MHz, Ta=25 °C)

Input capacitance Cin - 6 pF
Input/Output capacitance Cio Vio=0V - 8 pF
* Capacitance is sampled not 100% tested

ELECTRONICS



KM68512A Family .CMOS SRAM
| DC AND OPERATING CHARACTERISTICS

| Input leakage current Vin=Vss to Vcc
| Output leakage current .~ | llo /CS1=Vih or CS2=Vil A - 1 | uA
| » ‘ {or/WE=Vil, Vio=Vss to Vcc ’ 1 o
Operating power supply currentf - lcc  |/CS1=Vil, CS2=Vih, - 7 [mAa
- |Average operating current Vin=Vih or Vil, lio=0mA )
‘ ‘ lcc1  |Cycle time=1uS 100% duty - | -] 10 | mA

/CS1<0.2V, CS2=Vce-0.2V
Vil<0.2V, Vih=Vcec-0.2V, lio=0mA

lcc2 Min cycle, 100% duty - - |70 | mA

/CS1=Vil, CS2=Vih, lio=0mA k
Output low voltage Vol lol=2.1mA - - 0.4 \'
Output high voltage Voh loh=-1.0mA 2.4 - - \
Standby Current(TTL) Isb /CS1=Vih, CS2=Vil - - 3 mA
Standby KM68512AL/L-L Isb1 /CS1=Vce-0.2V and L - 2 100 “|- UA
Current | £S22V66.0.2V TR RS N 56 T UA
(CMOS) | km68512ALILI-L or Cs2=0.2v L - 2 100 | uA

Vin=0.2VorVinzVee-0.2v | (L | 171750 | uAT

* 1) Commercial Product : Ta=0 to 70 °C, Vcc=5V+/-10%, unless otherwise specified
2) Industrial Product: Ta=-40to 85 °C, Vcc=5V+/-10%, unless otherwise specified
**Ta=25°C :

AC CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference) ™

Input pulse levél 0.81024V N

Input rise and fall time 5ns ; cL*
Input and output reference voltage | 1.5v - g
Output load(See right) CL=100pF+1TTL -

*Including scope and jig capacitance
*~CL=30pF+1TTL g scopeandig cap

* See test condition of DC and Operating characteristics
** Test load for 45ns Commercial Product

ELECTRONICS




KM68512A Family CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc Conditions)

KM68512AL/L-L 0~70 ° 5V +/- 10% 45*/55/70ns Commercial
KM68512ALI/LI-L -40~85 °C 5V +/- 10% 70/100ns industrial

* parameters are measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read cycle time tRC |45 - |55 - |70} - |100] - ns
Address access time tAA - |45 ] - |85} - |70}] - |100 ns
Chip select to output tco - |45 ] - |55 - |70) - |100 ns
Output enable to valid output OE | - 125] - |25] - |35] - |50 | s
Chip select to low-Z output wz |10 |- [10]- T -]10]- ns
Output enable to low-Z output toz | 5 | - 51 - 5| -1581] - ns
Chip disable to high-Z output tHZ 0 |20 0|20 0| 25| O |30 ns
Output disable to high-Z output | o4z | 0 |20 | 0 20| 0 | 25| O | 30 ns
Output hold from address changq toH |10 | - | 10| - | 10| - |10 | - ns
Write | Write cycle time twe |45 |- |55} - |70]| - |100] - ns
Chip select to end of write tcw |45 |- |45] - |60 - |80 | - ns
Address set-up time tAS 0 ]- 0] - 0| -]1]01] - ns
Address valid to end of write tAW (45| - |45] - |60 - |80 - ns
Write pulse width twp |40 ) - |40) - |50} - |60 - ns
Write recovery time twWrR |0 | - 0] - 0] -10] - ns
Write to output high-Z twHz |0 |20 | O 20| O J25] O |30 ns
Data to write time overlap tow 1251 - | 25| - |30] - (40| - ns
Data hold from write time tDH 0 |- oj-jo0}|-101}- ns
End write to output low-Z tow | 5 | - 5| - 5 -1 5] - ns

* All the parameters are measured with 30pF test load

ELECTRONICS



KM68512A Family ~ CMOS SRAM
'DATA RETENTION CHARACTERISTICS |

Vec for data retention | vr /CS=Vce-0.2V 20| - |55 | Vv
Data retention current | Idr | KMB8512AL/L-L | Vec=3.0V | L-Ver | - 1 | 50

‘ ‘ /cs=Vee-0.2v| LL-Ver| - | 05| 10 | uA
KM68512ALI/LI-L L-ver | - - | 50
LL-Ver| - - 25

Data retention set-up time| tSDR See data retention 0 - - ms
Recoverytime . tRDR| waveform 5 - -

* 1) Commercial Product : Ta=0 to 70 °‘Cb, unless otherwise specified
2) Industrial Product : Ta=-40to 85 °C, unless otherwise specified
*Ta=25°C o
*** /CS1=Vce-0.2V, CS2 ZVQ¢—0.2V(/CS1 controlled) or CS2=0.2V(CS2 controlled)

DATA RETENTION TIMING DIAGRAM
1) /CS1 Controlled

Data retention mode tRDR
P>

‘ ICS§=Vee-0.2V

tSDR tRDR

PRimsuncg | .
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CMOS SRAM

KM68512A Family

TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE (1)Address Controlied)

=Vih)

Vil, CS2=/WE

(/CS=/0E=

trRC

Address

Data Valid

Previous Data Valid

Data Out

=VIH)

TIMING WAVE FORM OF READ CYCLE(2) (we

RC.

t

Data Vailid

[72]
n
[
2
°
°
<

-
>
o
]

<
©

(=]

Notes(Read Cycle)

1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not

referenced to output voltage levels.
2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and

device to device interconnection.
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KM68512A Family | 'CMOS SRAM

TIMING WAVE FORM OF WRITE CYCLE(1) (NVE‘ControHed)

[P tWC — . al

Address

towR) —tWR(4)
cs ‘

. &

7
.

|« — tweety s

WE . Y/
_ /
tAs:
tDOW—>l¢—1DI

Data in * Data Vailid * !

L——twrcz-———-- |e——tow—oy)]
Data out Data Undefined

TIMING WAVE FORM OF WRITE CYCLE(2) (/cs1 Controlled)

< twe. »l

Address

NS
N

/IC81 N J(

tcoz .

’
ME \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ twe(i)

tow.
Datain ; Data Vailid v

Data out High - Z. High-Z

_,
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KM68512A Family - CMOS SRAM

TIMING WAVE FORM OF WRITE CYCLE(3)cs2 Controlled) -

Address = )
tew(2y tWR(4)

/ICS1

Ccs2 / tew) \

AN Y\ A N ¢ twp(1)
Data in Data Vailid
Data out High - Z: High - Z
Notes(Write Cycle)

1. Awrite occurs during the overlap of a low /CS1, a high 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 earliest transition among /CS1 going
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS1 going low or CS2 going high to the end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends at/CS1, or /WE
going high, tWR2 applied in case a write ends at CS2 going to low.

FUNCTIONAL DESCRIPTION

H X X X Power Down High-Z Isb, Isb1
X L X X Power Down High-Z Isb, Isb1
L H H H Ouput Disable High-Z Icc
L H H L Read Dout lcc
L H L X Wirite Din Icc

Phnmsung o
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KM681000B Family | ~ CMOS SRAM
128Kx8 blt High Speed CMOS Statlc RAM

FEATURE SUMMARY ‘ GENERAL DESCRIPTION

* Process Technology : 0.6 um CMOS The KM681000B family is fabricated by SAMSUNG's
* Organization : 128K x 8 : S advanced CMOS process technology. The family
* Power Supply Voltage : Single 5V +/- 10% can support VariOUS operating  temperature ranges
« Low Data Retention Voltage : 2V(Min) and has various package: types for user flexibility of
* Three state output and TTL:Compatible - system design. The family also support low data
* Package Type : JEDEC Standard ' retention voltage for battery back-up operations with

low data retention current.

PRODUCT FAMILY

e t < ;
KMGE1000BL Commercial 32-DIP,32-s0P | 100uA |
KMB81000BL-L | (0~70 °C) 55/700s | 45 150P() RIF ~ 20uA
KM681000BLE | Extended 32-SOP 100uA
...................... 70/100ns . T0mA
KM681000BLE-L | (-25~ 85 °C) 32-TSOP(l) RIF 50uA
[KM681000BLI | Industrial 32-sop v J00uA
KM681000BLI-L | (-40~85 °C) 70/100ns 32-TSOP(l) RIF 50uA
PIN DESCRIPTION L : FUNCTIONAL BLOCK DIAGRAM
' AO~3, AB~11 ,
I ' ~— vee * A g O 32 k3 10E Y-Decoder
::: Ez : %Ias A‘:‘S ; ’;':g:‘éé" - —
o e o =1 2 Fio7 A4~7,
pe= 2B S 32.PinTSOP 5P Y
" Ve 38 25 F3104 Cell Afl"ay 3
de ) z e wce  Type |- Forward 2z Gve . 3
s [J7 32-Pin DIP = Qe Aeghe 2B . =
% 5 32-PinsoP = B Mgy 2 Bx ‘ 8 | rcs1, cs2
‘ A A ‘ 19 (a1 = . " =. ‘NVE.,IOE
" e ER _SBE P VOBufter |7 [ME
a0 [12 c ;, [Juos o % . T
vor [ : o [Juor i Rt =1"]
w2 Eu : 19 juoe A8 ] 14 wEAr .
vor E:: . » gx ﬁ;%i% g‘.z’g%’; AO~A16 " Address Inputs
13 - 1 4
s E ¢ 32-PinTSOP =B /WE Write Enable Input
ser  Typel- Reverse s /CS1,cS2 | Chip Select Input
cs2]e 27 3108
'["x EZ E 5’% IOE Output Enable Input
Rt = e 3 B 1/101~1/08 Data Input/Output
Vce Power
Vss Ground
N.C. No Connection

S 4
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KM681000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST

 Co mmerc;""lTemp Products
o (0~T0%C) ‘

- Part Name |

Funcnon

KM681000BLP-5
KM681000BLP-5L
KM681000BLP-7
KM681000BLP-7L
KM681000BLG-5
KM681000BLG-5L
KM681000BLG-7
KM681000BLG-7L
KM681000BLT-5
KM681000BLT-5L
KM681000BLT-7
KM681000BLT-7L
KM681000BLR-5
KM681000BLR-5L
KM681000BLR-7
KM6E81000BLR-7L

32-DIP, 55ns, , L-pwr
32-DIP, 55ns, LL-pwr
32-DIP, 70ns, , L-pwr
32-DIP, 70ns, LL-pwr
32-SOP, S5ns, L-pwr
32-SOP, 55ns, LL-pwr
32-SOP, 70ns, L-pwr
32-SOP, 70ns, LL-pwr
32-TSOP F, 55ns, L-pwr
32-TSOP F, 55ns, LL-pwr
32-TSOP F, 70ns, L-pwr
32-TSOP F, 70ns, LL-pwr
32-TSOP R, 56ns, L-pwr
32-TSOP R, 55ns, LL-pwr
32-TSOP R, 70ns, L-pwr
32-TSOP R, 70ns, LL-pwr

KM681000BLGE-7
KM681000BLGE-7L
KM681000BLGE-10
KM681000BLGE-10L
KMB81000BLTE-7
KM681000BLTE-7L
KM681000BLTE-10
KM681000BLTE-10L
KM681000BLRE-7
KM681000BLRE-7L
KM681000BLRE-10
KM681000BLRE-10L

32-SOP, 70ns, L-pwr
32-SOP, 70ns, LL-pwr
32-SOP, 100ns, L-pwr
32-SOP, 100ns, LL-pwr
32-TSOP F, 70ns, L-pwr
32-TSOP F, 70ns, LL-pwr
32-TSOP F, 100ns, L-pwr
32-TSOP F, 100ns, LL-pwr
32-TSOP R, 70ns, L-pwr
32-TSOP R, 70ns, LL-pwr
32-TSOP R, 100ns, L-pwr
32-TSOP R, 100ns, LL-pwr

KM681000BLGI-7

KM681000BLGI-7L
KM681000BLGI-10
KM681000BLGI-10L
KM681000BLTI-7
KM681000BLTI-7L
KM681000BLTI-10
KM681000BLTI-10L
KM681000BLRI-7
KM681000BLR-I7L
KM681000BLRI-10
KM681000BLRI-10L

32-SOP, 70ns, L-pwr
32-SOP, 70ns, LL-pwr
32-SOP, 100ns, L-pwr
32-SOP, 100ns, LL-pwr
32-TSOP F, 70ns, L-pwr
32-TSOP F, 70ns, LL-pwr
32-TSOP F, 100ns, L-pwr
32-TSOP F, 100ns, LL-pwr
32-TSOP R, 70ns, L-pwr
32-TSOP R, 70ns, LL-pwr
32-TSOP R, 100ns, L-pwr
32-TSOP R, 100ns, LL-pwr

ORDERING INFORMATION

KM6 8 X 1000 B X X

—_ T T T

T

=

Low Low Power
Access Time : 5=55ns, 7=70ns, 10=100ns
Operating Temperature :

I=Industrial, E=Extended, Blank=Commercial

Package Type : G=SOP, P=DIP,

T=TSOP Forward, R=TSOP Reverse

Low Power

8=x8

Die Version : B=3'rd generation
Density : 1000=1Mbit

Blank=5V, V=3.0~3.6V, U=2.7~3.3V
Organiztion :
SEC Standard SRAM

Phansunig
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KM681000B Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout -0.5t07.0 \' -
Voltage on Vcc supply relative to Vss Vce -0.5t07.0 \") -
Power Dissipation Pd 1.0 W |-
Storage temperature Tstg. -65 t0 150 °C |-
Operating Temperature Ta 0to70 °C KM681000BL/L-L -
-25t0 85 °C KM681000BLE/LE-L
‘ -40 to 85 °C KM681000BLI/LI-L
Soldering temperature and time Tsolder | 260 °C, 10sec(Lead Only)| - -

* 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 impilied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vce 4.5 5.0 5.5 V
Ground Vss 0 0 0 \'/
Input high voltage Vih 2.2 - Vee+0.5 \Y
Input low voltage Vil -0.5%** - 0.8 Vv

* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified
3) Industrial Product: Ta=-40 to 85 °C, unless otherwise specified

** Ta=25 °C

*** Vil(min)=-3.0V for <50ns pulse

CAPACITANCE * (f=1MHz, Ta=25 °C)

Input capacitance

Cin

Vin=0V

Input/Output capacitance

Cio

Vio=0V

* Capacitance is sampled not 100% tested

._

ELECTRONICS
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KM681000B Family
DC AND OPERATING CHARACTERISTICS

CMOS SRAM

Input leakage current Vin=Vss to Vcc
Output leakage current lio /CS1=Vih or CS2=Vil or -1 .- 1 uA
/WE=Vil, Vio=Vss to Vcc
Operating power supply current | lcc /CS1=Vil,CS2=Vih - 7 16**
Vin=Vih or Vil, lio=0mA
Average operating current lcc1 |Cycle time=1uS 100% duty - - 10™* | mA
/CS1<0.2V, CS2=Vce-0.2V
lio=0mA,/CS1=Vil, CS2=Vih
lcc2  |Min cycle, 100% duty - - 70 mA
Output low voltage Vol lol=2.1mA - - 0.4 \Y
Output high voitage Voh |loh=1.0mA 24 - - \
Standby Current(TTL) Isb /CS1=Vih, CS2=Vil - - 3 mA
Standby | KM681000BL Isb1 |/CS1=Vcc-0.2v| L(Low Power) - - 100 | uA
Current | KM681000BL-L CS2>Voc-0.2V | LL(L Low Powen)] "~ | 20 e
(CMOS) | KMm681000BLE orCs2<0.2v [L(towPowen | - | - | 100 | uA
KM681000BLE-L LL(L Low Power)] - - 50 | uA
KM681000BLI L(tow Powen) | ... S -...).100 | uA
KM681000BLI-L LL(L Low Power)}| - - 50 uA

* 1) Commercial Product : Ta=0 to 70 °C, Vcc=5V+/-10%, uniess otherwise specified
2) Extended Product : Ta=-25 to 85 °C, Vcc=5V+/-10%, unless otherwise specified
3) Industrial Product : Ta=-40 to 85 °C, Vcc=5V+/-10%, unless otherwise specified

**20mA for Extened and Industrial Products

***15mA for Extended and Industrial Products

A.C CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference)*

Input pulse level 0.8 to 2.4V -
Input rise and fall time 5ns -
Input and output reference voltage| 1.5V -
Output load(See right) CL=100pF+1TTL -

* See test condition of DC and Operating characteristics

v

* Including scope and jig capacitance

L 1msugg
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KM681000B Family

TEST CONDITIONS (2. Temperature and Vcc Conditidhs)’

' CMOS SRAM

KM681000BL/L-L 0~70 °C 5V +/-10% 55/70ns Commercial
KM681000BLE/LE-L -25~85 °C 5V +/- 10% 70/100ns Extended
KM681000BLI/LI-L -40~85 °C 5V +/-10% 70/100ns Industrial

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 551 - |70 - (100} - ns
Address access time tAA - 1551 - 1701 - |100 ns
Chip select to output tCO1,tC0O2 - | 55| - 170} - [100 ns
Output enable to valid output tOE - 125] - [ 3] - ]50 ns
Chip select to low-Z output tLz1,tLz2 10 - | 10| - |10 | - ns
Output enable to low-Z output toLz 5 - 5 - 5 | - ns
Chip disable to high-Z output tHZ1, tHZ2 0120 0| 251 0 |30 ns
Output disable to high-Z output tOHZ 0120 0|25 O |30 ns
Output hold from address change tOH 10] - 10} - |10} - ns
Write | Write cycle time tWC 551 - 170 { - ]100} - ns
Chip select to end of write tCW 45| - | 60| - |80} - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAW 45| - |60 - |80} - ns
Write pulse width tWP 40| - | 50| - |60 | - ns
Write recovery time tWR 0| - 0 - 10 - ns
Write to output high-Z tWHZ 0]20] 0 |25 0 |30 ns
Data to write time overlap tDwW 25| - 130 - |40 | - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - ns

Piansiipg
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KM681000B Family CMOS SRAM
DATA RETENTION CHARACTERISTICS

Vcc for data retention vdr ICS**=Vce-0.2V 2.0 - |55 |V

Data retention current Idr|] KM681000BL Vce=3.0V L-Ver | - 1 50
KM681000BL-L /CS12Vcee-0.2V|LL-Ver| - 0.5 10
KM681000BLE L-Ver | - - 50
KM681000BLE-L LL-Ver| - - 25 | uA
KM681000BLI L-Ver | - - 50
KM681000BLI-L LL-Ver| - - 25

Data retention set-up time| tSDR See data retention 0 - - ms

Recoverytime tRDR waveform 5 - -

* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified
** Ta=25°C
*** |CS1=Vee-0.2V, CS2=Vee-0.2V(/CS1 controlled) or CS2<0.2V(CS2 controlled)

DATA RETENTION TIMING DIAGRAM

1) /C$1 controlled tSDR Data retention mode

/ICS=Vee-0.2V

2) CS2 controlled Data retention mode

Vee

Cs2<0.2v

ELECTRONICS




CMOS SRAM

KM681000B Family

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLEk (1) (Address Controlled)

(/CS=/OE=Vil, CS2=/WE=Vih)

trRC

I

Address

Data Valid

Previous Data Valid

5
(o]
)
©
o

(/WE=VIH)

TIMING WAVEFORM OF READ CYCLE(2)

trc

(

NN

N

tco1

le

P YV E—

)

Address

y
S

N

Nk

@
Q

>

tco2

R A

Data Vailid

w/u/”«u//
N
NN

N
(]
O

-
=]
o
©

B/
©

a

Notes(Read Cycle)

1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not

referenced to output voltage levels.
2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and

device to device interconnection.

48
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KM681000B Family

CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE(1) (/WE Controlled)
twe. al
Address
tew(2) EtWR«)
ICS
tAW.
twe(1)
NWE
tow——>j¢—tD!
Datain * Data Vailid *
|<—twn-|z—- <+——tow—p
Data out

Data Undefined

TIMING WAVEFORM OF WRITE CYCLE(2)  (/cs1 Controlled)

< twe. »
N
Address /<
¢ tasPle——————towe)———H tWR(4)
i 4
/ICS1 \\ y,
tav

Cs2

tow 2
Data in * Data Vailid

Data out High - Z:

High - Z
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KM681000B Family - CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controlled) -

Address ) < twe .
Céz ) / taw — ‘\
WE ' twe(1)—

Notes(Write Cycle)

1. A write occurs during the overlap of a low /CS1, a high 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 earliest transition among /CS1 going
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS1 going low or CS2 going high to the end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends at/CS1, or /IWE
going high, tWR2 applied in case a write ends at CS2 going to low.

FUNCTIONAL DESCRIPTION

H X X X Power Down High-Z . Isb, Isb1
X L X X Power Down High-Z Isb, Isb1
L H H H Ouput Disable High-Z Icc
L H H L Read Dout ‘ lcc
L H L X Write Din lcc

* X means don't care

@ . | 50
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KM681000B Family - CMOS SRAM
TECHNICAL INFORMATION

1) lcc2 characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 5.0V Vcc and -40°C temperature. The basic relative value of lcc2 at that
condition is set into 1.

lcc2v.s Temperature @ Vcc=5V
1.00 ;
) | *
>
>
g 0.90 -
(]
e
S 0.85 |
L i
0.80
-40 -10 0 25 40 70 85
Temperature(C )

2) Isb1(CMOS Level Stanby Current) characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 5.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that
condition is set into 1.

1.20

1.00

—e— 4.5V

—a— 5.0V
—a— 5.5V

0.60 S S

0.40

Isb1(Relative Value)

0.00 L =0
-40 -10 0 25 40 70 85

Temperature(C)

o E
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KM681000B Family | ~ CMOS SRAM

3) ldr(Data Retention Current) characteristics by temperature variation

All the values in this graph is depicted by the relative value with the maximum value
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that

condition is set into 1.

1.400
1.200
1.000
0.800
0.600
0.400
0.200

0.000 * ‘
-40 -10 0 25 40 70 85

Temperature(C)

ldr(Relative Value)

Momcs B
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Advance Information
KM681000C Family CMOS SRAM

128Kx8 bit Low Power CMOS Static RAM

FEATURE SUMMARY GENERAL DESCRIPTION

* Process Technology : 0.4 uM CMOS The KM681000C family is fabricated by
« Organization : 128K x 8 SAMSUNG's advanced CMOS process technology.
« Power Supply Voltage : Single 5V +/- 10% The family can support various temperature ranges
* Low Data Retention Voltage : 2V(Min) and has various package types for user flexibility of
* Three state output and TTL Compatible system design. The family also support low data
» Package Type : JEDEC Standard retention voltage for battery back-up operations with

32-DIP, 32-SOP, 32-TSOP(l)-Forward/Reverse low data retention current.
PRODUCT FAMILY

KME81000CL | Commercial ] 32-DIP, 32-SOP |  5uA
KM681000CL-L | (0~70 °C) 4.5~5.5V | 45%55ns | 55 rsopyRF | 2uA 90mA
KM681000CLI | Industrial 32-S0P 10uA

KM681000CLI-L | (-40~85°c) | 4555V | 55770ns

* measured with 30pF test load

32-TSOP(l) RIF 4uA

PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM

Ag~11, AO~3

1 0e Y-Decoder
[IA10
E3icst
1108

A8

A3

ME

R 7 32-PinTSOP
= B noe  Type | - Forward

e

A12

AT

A8

A5

M

Cell Array

O ® N DD AW N -
IRUNBYRENLYLLL
u
3

2]
o
=
A Ves =1
» 7 32-PinDIP 2 [» 10 B e
» H; 32-PinsoP = ___I:‘;; E 3}5‘ S | /cs1, cs2
& | WE, /0
:: :‘: 25}:: ] =1 . o8 /O Buffer
A0 12 21 [Juos
wot oo » Qo 2 HGS =
vo2 1“* 19 Jvoe A8 14 19
vos [Js 1w Puos S HR =14 AO~A16 Address Inputs
v v pv« :::E::J g 3: /WE W E b| |
“Hr 32PinTSOP  Ew rite Enable Input
,ZEEZ Type | - Reverse = Bjis /CS1,CS2 | Chip Select Input
=K B =) IOE Output Enable Input
3 330 S1
551 o =1 I/O1~1/08 | Data Input/Output
Vce Power(5V)
Vss Ground
N.C. No Connection
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Advance Information

KM681000C Family CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM681000CLP-4
KM681000CLP-5

KM681000CLP-4L
KM681000CLP-5L

KM681000CLG-4
KM681000CLG-5

KM681000CLG-4L
KM681000CLG-5L

KM681000CLT-4

KM681000CLT-5
KM681000CLT-4L
KM681000CLT-5L

KM681000CLR-4
KM681000CLR-5
KM681000CLR-4L
KM681000CLR-5L

32-DIP, 45ns, L-pwr
32-DIP, 55ns, L-pwr
32-DIP, 45ns, LL-pwr
32-DIP, 55ns, LL-pwr

32-SOP, 45ns, L-pwr
32-SOP, 55ns, L-pwr
32-SOP, 45ns,LL-pwr
32-SOP, 55ns, LL-pwr

32-TSOP (I) F, 45ns, L-pwr
32-TSOP (l) F, 55ns, L-pwr
32-TSOP (I) F, 45ns, LL-pwr
32-TSOP (I) F, 55ns, LL-pwr

32-TSOP (1) R, 45ns, L-pwr
32-TSOP (I) R, 55ns, L-pwr
32-TSOP (I) R, 45ns, LL-pwr
32-TSOP (I) R, 55ns, LL-pwr

KM681000CLGI-5
KM681000CLGI-7
KME81000CLGI-5L
KM681000CLGI-7L

KM681000CLTI-5
KM681000CLTI-7
KM681000CLTI-5L
KM681000CLTI-7L

KM681000CLRI-5
KM681000CLRI-7
KME81000CLRI-5L
KM681000CLRI-7L

32-SOP, S5ns, L-pwr
32-SOP, 70ns, L-pwr
32-SOP, S5ns, LL-pwr
32-SOP, 70ns, LL-pwr

32-TSOP (l) F, 55ns, L-pwr
32-TSOP (I) F, 70ns, L-pwr
32-TSOP (I) F, S5ns, LL-pwr
32-TSOP (I) F, 70ns, LL-pwr

32-TSOP (l) R, 55ns, L-pwr
32-TSOP () R, 70ns, L-pwr
32-TSOP (l) R, S5ns, LL-pwr
32-TSOP () R, 70ns, LL-pwr

ORDERING INFORMATION

KM68X1000CXX X -

XX X
I —E—— Low Low Power
) Access Time : 4=45ns, 5=55ns, 7=70ns

Operating Temperature :

I=Industrial, E=Extended, BIank’Commercnal
Package Type : P= DIP, G= SOP
T=TSOP Forward, R=TSOP Reverse

Low Power

Die Version : C=4'th generation
Density : 1000=1Mbit

Blank=5V, V=3.0~3.6V, U=2.7~3.3V
Organiztion : 8=x8

SEC Standard SRAM

ELECTRONICS



KM6161000B Family

CMOS SRAM

64Kx16 bit Low Power CMOS Static RAM

FEATURE SUMMARY

¢ Process Technology : 0.6 um CMOS
« Organization ; 64Kx16
« Data Byte Control : /LB=1/01~8, /UB=1/09~16
« Power Supply Voltage : 5.0V +/- 10%

» Low Data Retention Voltage : 2V(Min)

» Three state output and TTL Compatible

« Package Type : JEDEC Standard

44-TSOP(Il)-Reverse/Forward
PRODUCT FAMILY

GENERAL DESCRIPTION

The

KM6161000B

family

is fabricated by

SAMSUNG's advanced CMOS process technology.
The family can support various operating temperature
ranges and has various package types for user
flexibility of system design. The family also support
low data retention voltage for battery back-up

operation with low data retention current.

000BLT/LT-

KM6 Commercial . 44-TSOP(Il)
KMB161000BLRAR-L | @-70°¢) | #°1°%° | 3710 | roparg/reverse | '9020UA
KVOISIO0OBLTILTLL | Industrial 1 4 61055 | 70100 | 44TSOPM) 100/50uA
KM6161000BLRI/LRI-L | (-40~85 °C) Foward/Reverse

120mA

* parameters are measured with 30pF test load

PIN DESCRIPTION

[y = ] “BPas
)= Pl o pLy =7
1=K 2 a7
=N 41 £oE
a5 40 (Jns
L3 =[] % s
vo1 7 a8 BPJvote
wnEl 37 BJwots
vo3 e . 36 (Juots
v\;’xE 10 44-Pin 3% gvou
ec £ 11 34 FJves
=i TSOP(ll) = gxgcﬂ
32
we]is Forward 3 Bvon
vor 1 30 3ot
wos ] 16 20 Qoo
ME L] 17 28 EINC
A15C] 18 27 A8
A4 ] 19 26 A0
Al3E] 20 25 EJA10
A2} 21 2 AN
Ne )22 23 FANC

BRUIYIIL

o

O

BNONE LN -

(R[RIB|BIRIBIRE)NN E|ERN AN ERREE

44-Pin 1
TSOP(ll) 12
Reverse 1

O =&

3553555553303288%

zZ22>>

AO~A15 Address Inputs s Lower Byte(//O1~8)
WE Write Enable Input uB Upper Byte(1/09~16)|
/cs Chip Select Input Vee Power

/OE Output Enable Input | Vss Ground

1/01~1/016 | Data Input/Output N.C No Connection

FUNCTIONAL BLOCK DIAGRAM

]

AO~A8

A15 f; Cell

— 2 Array

2
[}
-

A9~A14 Y-Decoder 9
2
=
)

V01~16 o

-¢——P»| |/OBuffer

]
ICS, \WVE, /OE, /UB, /LB |

s ungg
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KM6161000B Family CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM6161000BLT-5 44-TSOP(ll), F, SV, SSns, L KM6161000BLTI-7 | 44-TSOP(Il), F, 5V, 70ns, L
KM6161000BLT-5L 44-TSOP(ll), F, 5V, S5ns, LL KM6161000BLTI-7L 44-TSOP(ll), F, 5V, 70ns, LL
| KM6161000BLT-7 44-TSOP(ll), F, 5V, 70ns, L KM6161000BLTI-10 44-TSOP(ll), F, SV, 100ns, L
‘.| KM6161000BLT-7L 44-TSOP(ll), F, 5V, 70ns, LL KM6161000BLTI-10L 44-TSOP(ll), F, 5V, 100ns, LL
KM6161000BLR-5 44-TSOP(ll), R, 5V, 55ns, L KM6161000BLRI-7 44-TSOP(ll), R, 5V, 70ns, L
KM6161000BLR-5L 44-TSOP(ll), R, 5V, 55ns, LL KM6161000BLRI-7L 44-TSOP(ll), R, 5V, 70ns, LL
KM6161000BLR-7 44-TSOP(li), R, 5V, 70ns, L KM6161000BLRI-10 44-TSOP(ll), R, 5V, 100ns, L
KM6161000BLR-7L 44-TSOP(ll), R, 5V, 70ns, LL KM6161000BLRI-10L 44-TSOP(ll), R, 5V, 100ns, LL

ORDERING INFORMATION
KM6 16 X1000 B X X - XX X
—_ -

X
CTTTT T
Low Low Power
' Operating Temperature :

Access Time : 5=55ns, 7=70ns, 10=100ns

I=Industrial, E=Extended, Blank=Commercial
Package Type : T=TSOP(ll)-Forward,
R=TSOP(li)-Reverse

Low Power

Die Version : B=3rd generation
Density : 1000=1Mbit

V=3.3V, U=3.0V, Blank=5V
Organiztion : 16=x16

SEC Standard SRAM

ELECTRONICS



KM6161000B Family CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout }-0.5 to Vcc+0.5) V -
Voltage on Vcc supply relative to Vss| Vcc -05t07.0 \' -
Power Dissipation Pd 1.0 W -
Storage temperature Tstg 65t0150 | °C -
Operating Temperature Ta Oto70 °C | 6161000BLT/LT-L, 6161000BLR/LR-L
-40 to 85 °C |16161000BLTI/LTI-L, 6161000BLRI/LRI-L
Soldering temperature and time Tsolder [260°C , 10sec| - -
(Lead Only)

* 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 impilied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vce 4.5 5 5.5 \")
Ground Vss 0 0 0 \")
Input high voltage Vih 2.2 - Vce+0.5 \'
Input low voltage Vil -0.5** - 0.8 \')

* 1) Commercial Product : Ta=0to 70 °C, unless otherwise specified

2) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified
** Ta=25 °C
*** Vil(min)=-3.0V for <50ns pulse

CAPACITANCE * (f=1MHz, Ta=25 °c)

Input capacitance Cin
Input/Output capacitance Cio Vio=0V
* Capacitance is sampled not 100% tested

ELECTRONICS o g in



KM6161000B Family CMOS SRAM
DC AND OPERATING CHARACTERISTICS

L Input.leakage current. lli Vin=Vss to Vcc 1 - 1 uA
-Output leakage current - llo /CS=Vih' or /\NE=ViI‘, /UB=Vih or A - 1 uA
- e /LB=Vih; Vio=Vss to Vec 1
Operating power supply current | - lcc /CS=Vil, Vin=Vih Read - - 10 |-mA
. e or Vil, lio=0mA Write (20|
[Average operating current lcc1 - |Cycle time=1uS 100% duty | Read - - 15
e R /CS<0.2V, lio=0mA Wiite | 25
lcc2  |Min cycle, 100% duty ' ~ 120
: . . /CS=Vil, lio=0mA - -
Output low voltage - Vol  |lol=2.1mA - - o4 v
Ouput high voltage -~} Voh loh=-1.0mA ‘ 24 - - \Y
Standby Current(TTL) Isb /CS=Vih - - 3 mA
Standby | 6161000BL/L-L Isb1 /CS=Vcc-0.2V L - - 100 | uA
curront Ve Voo0.2V SRR R R I PR B
(CMOS) | 6161000BLI/LI-L or Vin=0.2v B - wo|on [100 ) uA
] B LL | - | - | 50| uA

* 1) Commercial Product:: Ta=0 t0 70 °C , unless otherwise specified
- 2) Industrial Product : Ta= -40 to 85 °C, unless otherwise specified

AC CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference)*

Input pulse level 0.8to24V - O
Input rise fall time 5ns - C*
Input and output reference voltage 1.5V - ‘Ivr
Output load(See right) CL=100 pF+1TTL -
* CL=30 pF+1TTL . * Including scope and jig qapacitance

" * See test condition of DC and Operating characteristics
** Test load for 55ns product

ELECTRONICS e



KM6161000B Family CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc Conditions)

KM6161000BL/L-L 5V +/- 10% 55%70ns | Commercial
KM6161000BLI/LI-L ~40~85 °C 5V +/- 10% 70/100ns | Industrial

* parameters are measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read |Read cycle time tRC 55 - 70 - 100 - ns

Address access time tAA - 55 - 70 - 100 ns
Chip select to output tCO - 55 - 70 - 100 ns
Output enable to valid output tOE - 25 - 35 - 50 ns
/UB, /LB Access Time tBA - 25 - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns

/UB, /LB enable to low-Z output tBLZ 5 5 5

Output enable to low-Z output toLZ 5 5 5

Chip disable to high-Z output tHZ 0 20 0 25 0 30 ns
0 0 0
0 0 0

/UB, /LB disable to high-Z output | tBHZ 25 30 ns

Output disable to high-Z output tOHZ 20 25 30 ns
Output hold from address change| tOH 10 - 10 - 10 - ns
Write [Write cycle time twc 55 - 70 - 100 - ns
Chip select to end of write tCW 45 - 60 - 80 - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAW 45 - 60 - 80 - ns
Write pulse width twp 40 - 50 - 60 - ns
/UB, /LB valid to end of write tBW 45 - 60 80 - ns
Write recovery time tWR 0 - 0 - 0 - ns
Write to output high-Z tWHZ 0 20 0 25 0 30 ns
Data to write time overlap tDw 25 - 30 - 40 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - ns

* parameters are measured with 30pF test load

ELECTRONICS o o



KM6161000B Family CMOS SRAM

DATA RETENTION CHARACTERISTICS

tem  |Symbol 1 TestCondition® | Min | Typ**| Max | Unit
Vcc for data retention Vdr : /CS=Vcee-0.2V 2.0 - | 55|V
Data retention current ldrl 61510008 Family Vee=3.0V L-Ver - - 50 | uA
6161000B! Family| /CS=Vec-0.2vV[LL-Ver] - | - | 15 | uA
L-Ver - - 50 | uA
LL-Ver| - - 20 | uA
Data retention set-up time| tSDR See data retention 0 - - ms
Recoverytime tRDR waveform 5 - - ms

* 1) Commercial Product: Ta=0to 70 °C, unless otherwise specified

2) Industrial Product: Ta=-40to 85 °C, unless otherwise specified
** Ta=25°C

DATA RETENTION TIMING DIAGRAM

tSDR Data retention mode

/CS=Vce-0.2V

ELECTRONICS



KM6161000B Family CMOS SRAM

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(/CS=/OE=Vil, \VE=Vih, /UB or, and /LB=Vil)

tre |
\
Address y (
j«— toH
Data Out Previous Data Valid Data Valid
TIMING WAVEFORM OF READ CYCLE (we=vmH)
tre. al

Address )(

ICS

/UB LB

IOE

Data out Data Vailid

Notes (READ CYCLE)

1. tHz and toHz are defined as the time at which the outputs achieve the open circuit conditions and are not
referenced to output voltage levels.

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

61
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KM6161000B Family CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (WE controlied)
la. tvup &l
Address
: t tow(2) l—tWR(4)
P tAW
: * tBW.
mensl N
WE L twe(1) ; /
tAs
¢ tDW~———df4—tDI
Data in * Data Vailid K_%
|<—t\NHZ——D |<—foW——>
Data out ‘Data Undefined

TIMING WAVEFORM OF WRITE CYCLE (/cs Controlled)

twe.

Address

N

ICS

tWR(4)

Datain

tow.
* Data Vai

lid

Data out

High - Z:

High - Z

s ugg

ELECTRONICS
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KM6161000B Family CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (/UB/LB Controlled)

[ twe 4 )
Address %
! tow tWR4)
o5 — /, -
= - taw — >
/UB, /LB '051{
S ~ = tWP(1)
Data out >F
Datain High-2Z
Notes (WRITE CYCLE)

1. A write occurs during the overlap(tWP) of a low /CS and low /WE. A write begins at the latest transition among
/CS going low and /WE going low : A write end at the earliest transition among /CS going high and /WE going
high, tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS going low to end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS, or /WE
going high.

FUNCTIONAL DESCRIPTION

H X X X X Not Select| High-Z High-Z Isb, Isb1

L X X H H Ouput High-Z High-Z lcc

L H H X X Diable High-Z High-Z

L L H H L Read Dout High-Z lcc
H L High-Z Dout
L L Dout Dout

L L H L X Wiite Din High-Z2 lcc
H L High-Z Din
L L Din Din

* X means don't care

ELECTRONICS



‘KM684000A Family | 'CMOS SRAM

512Kx8 bit High Speed CMOS Static RAM

FEATURE SUMMARY - .. GENERAL DESCRIPTION

« Process Technology : 0.4 um CMOS The KM684000A family is fabricated by SAMSUNG's
« Organization : 512K x8 ’ ' advanced CMOS process technology. The family
« Power Supply Voltage : Single 5V +/- 10% can various operating temperature ranges and has
« Low Data Retention Voltage : 2V(Min) . various package types for user flexibility of system
« Three state output and TTL Compatible k design. The family ‘also support low data retention
« Package Type : JEDEC Standard voltage for battery back-up operations with low data

32-DIP, 32-SOP, 32-TSOP(II) Forward/Reverse retention current.
PRODUCT FAMILY

KM684000AL | Commercial 32-DIP, 32-SOP
KM684000AL-L | (0~70 °c) 4.5~5.5V | S5/70ns | 55 rsoPapRF | 20uA 0mA
KM684000ALI | Industrial 32-SOP 100uA
KMB84000ALI-L | (40~85°c) | 4555V |70100ns | 55 rsopanRF |  50uA

PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
ae [ O ~—~ 32 [Jves Vecd 2 1 A8
wme [ 31 [Jas A5 [] a1 2 A8
ame [ 0 [Jarr a7 [ 3 A4 —
a2 4 2 [Jwe mwe[] 2 N A2
ar s 32 []ams A "
v s2pnDp 7O s Hn iy poveral B
as 7 : 2 25 )
~ E. 32-PinSOP g,." :}"Ez 32-TSOP(l) | B A18 § Ace“
o e 32TSOP(N 3 Hee s (Reverse) 1 B — S rray
a2 [Jw (Forward) -5 Flan a0 [ 2 ‘A2 e
A [On 2 [Jrs cs [} 2 AL
wor = o= o -
voz [Ju 1e [Juos vos [} o2
vo3 115 18 [Juos vos ] o3
vss [[]16 17 [Juos vos[] Vs 2?;?;‘1%?;:;' .
— ! Y-Decoder Q
2
-
‘ p 'Y
Write Enable Input : 1101~8 %
Chip Select Input -@¢——P| |/OBuffer
Output Enable Input
1O1~1/0O8 Data Input/Output /CS, WE, /OE >I
Vee Power(5V)
Vss Ground

M 64
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KM684000A Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST

KM684000ALP-5
KM684000ALP-5L
KM684000ALP-7
KM684000ALP-7L
KM684000ALG-5
KM684000ALG-5L
KM684000ALG-7
KME84000ALG-7L
KM684000ALT-5
KM684000ALT-5L
KM684000ALT-7
KM684000ALT-7L
KM684000ALR-5
KM684000ALR-5L
KM684000ALR-7
KM684000ALR-7L

32-DIP, 55ns, , L-pwr
32-DIP, 55ns, LL-pwr
32-DIP, 70ns, , L-pwr
32-DIP, 70ns, LL-pwr
32-SOP, 55ns, L-pwr
32-SOP, 55ns, LL-pwr
32-SOP, 70ns, L-pwr
32-SOP, 70ns, LL-pwr
32-TSOP(ll) F, 55ns, L-pwr
32-TSOP(ll) F, 55ns, LL-pwr
32-TSOP(ll) F, 70ns, L-pwr
32-TSOP(ll) F, 70ns, LL-pwr
32-TSOP(li) R, 55ns, L-pwr
32-TSOP(ll) R, 55ns, LL-pwr
32-TSOP(ll) R, 70ns, L-pwr
32-TSOP(ll) R, 70ns, LL-pwr

KM684000ALGI-7
KM684000ALGI-7L
KM684000ALGI-10
KMB84000ALGI-10L
KM684000ALTI-7
KM684000ALTI-7L
KM684000ALTI-10
KM684000ALTI-10L
KM684000ALRI-7
KM684000ALRI-7L
KM684000ALRI-10
KM684000ALRI-10L

32-SOP, 70ns, L-pwr

32-SOP, 70ns, LL-pwr
32-SOP, 100ns, L-pwr
32-SOP, 100ns, LL-pwr
32-TSOP(ll) F, 70ns, L-pwr
32-TSOP(ll) F, 70ns, LL-pwr
32-TSOP(ll) F, 100ns, L-pwr
32-TSOP(ll) F, 100ns, LL-pwr
32-TSOP(ll) R, 70ns, L-pwr
32-TSOP(ll) R, 70ns, LL-pwr
32-TSOP(ll) R, 100ns, L-pwr

- 32-TSOP(l)) R, 100ns, LL-pwr

ORDERING INFORMATION

KM6 8 X 4000 A X X

711

— —— —

- X

L=

X

L Low Low Power
Access Time : 5=55ns, 7=70ns, 10=100ns
Operating Temperature :

|I=Industrial, Blank=Commercial

Package Type : G=SOP, P=DIP,

T=TSOP Forward, R=TSOP Reverse

Low Power

Die Version : A=2th generation
Density : 4000=4Mbit

Blank=5V, V=3.0~3.6V, U=2.7~3.3V
Organiztion : 8=x8

SEC Standard SRAM

L 1ms v

ELECTRONICS
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KM684000A Family ~ CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to:Vss ° Vin, Vout -05t07.0

Voltage on Vcc supply relative to Vss Vee | -05t07.0 V. |-

Power Dissipation |  Pd- 1.0 W |-

Storage temperature T " Tstg " 8510150 oc |- Ak

Operating Temperature o] Ta 0to70 - oc | KM684000AL/L-L
P St o -40to 85 ‘ °C KM684000ALI/LI-L

Soldering temperature and time Tsolder | 260 °C, 10sec(Lead Only)) _ |-

* 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 impilyed. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee 45 : 5.0 5.5 -V
Ground '  Vss ‘ 0 0 o 0 \'
Input high voltage Vih 2.2 - Vce+0.5 Vv
Input low voltage Vil -0.3*** - 0.8 \'

* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified

2) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified
** Ta=25°C .
Vil(min)=-3.0V for <50ns pulse

CAPACITANCE * (=1MHz, Ta=25 *C)

Input cap: P pF
Input/Output capacitance Cio . Vio=0V - 10 pF
* Capacitance is sampled not 100% tested

ELECTRONICS



KM684000A Family CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current Mli Vin=Vss to Vcc -1 1 Vv

Output leakage current llo /CS=Vih or /OE=Vih or /WE=Vil -1 - 1 Vv
Vio=Vss to Vcc

Operating power supply current | Icc /CS=Vil,Vin=Vil or Vih - - 20 mA
lio=0mA

Average operating current lcc1 Cycle time=1uS 100% duty - - 25 mA

/CS=0.2V, Vih=Vce-0.2V
Vil=0.2V, lio=0mA

lcc2 Min cycle, 100% duty, /CS=Vil - - 90 mA
Vin=Vil or Vih, lio=0mA

Output low voltage Vol lol=2.1mA - - 0.4 \%

Output high voltage Voh loh=-1.0mA 24 - - \%
Standby Current(TTL) Isb /CS=Vih - - 3 mA
Standby KM684000AL/L-L Isb1 /CS=Vce-0.2V L - - 100 uA
Current Vinz=Vcc-0.2V LL - - 20 UuA
(CMOS) KM684000ALY/LI-L orVin=0.2V L - - 100 uA
LL - - 50 UuA

* 1) Commercial Product : Ta=0to 70 °C, Vcc=5V+/-10%, unless otherwise specified
2) Industrial Product: Ta=-40 to 85 °C Vcc=5V+/-10%, unless otherwise specified

AC CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference) ™

Input pulse level 0.8t0 2.4V -

Input rise fall time 5ns - cL*
Input and output reference voltage| 1.5v - %
Output load(See right) CL=100pF+1TTL -

*Including scope and jig capacitance
* See test condition of DC and Operating characteristics

ELECTRONICS



KM684000A Family i ' CMOS SRAM

TEST CONDITIONS (2. Temperature and Vce Conditions)

KM684000AL/L-L 0~70 °C 5V +/- 10% 55/70ns ‘Commercial
KM684000ALI/LI-L -40~85 °C 5V +/- 10% 70/100ns Industrial

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 551 - 70| - {100} - ns
Address access time tAA - |55f - [70] - ]100] ns
Chip select to ouput j(o]0) - 1554{ - 170 - 1100 ns
Output enable to valid output tOE - l25) - {35 - |50 ns
Chip select to low-Z output 1Lz 10 - ]10f -]10] -] ns
Output enable to low-Z output toLz 51 -15}-]151{]- ns
Chip disable to high-Z output tHZ 0/20] 0{25] 0 |30 ns
Output disable to high-Z output tOHZ 0120 0125} 0 |30 ns
Output hold from address change tOH 10} - |10] - |10 | - ns

Write | Write cycle time twe 551 - |70 - |100) - | ns
Chip select to end of write {CW 45| - |60 - | 80| - ns
Address set-up time tAS 0| - 0] -]101] - ns
Address valid to end of write AW 45) - |60} - | 80| - ns
Write pulse width WP 40| - | 50| - |60} - ns
Write recovery time WR o{-fof|-}to0]- ns .
Write to output high-Z tWHZ 0}]20] 0 |25] 0 |30 ns
Data to write time overlap tDW 25| - | 30| - |40 - | ns
Data hold from write time tDH o}l-10}-101}- ns
End write to-ouput low-Z tow 5{1-]15)|-15]- ns

@ | | | | 68
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KM684000A Family CMOS SRAM
DATA RETENTION CHARACTERISTICS

Ve for data retention Vdr /ICS=Vce-0.2V 2.0 - |55 | V
Data retention current IdrIKM684000AL/L-L Vee=3.0V L-Ver | - 50
ICS=Vce-0.2V |LL-Ver| - - 15 | uA
KM684000ALI/LI-L L-ver | - - | 50
LL-Ver| - - 120
Data retention set-up time| tSDR See data retention 0 - - ms
Recovery time tRDR waveform 5 - -

* 1) Commercial Product : Ta=0to 70 °C , unless otherwise specified
2) Industrial Product : Ta=-40 to 85 °C , unless otherwise specified
** Ta=26°C

DATA RETENTION TIMING DIAGRAM

"Data retention mode tRDR
- >|

.........................................................................................................

/CS=Vce-0.2V

FUNCTIONAL DESCRIPTION

H X X Power Down High-Z Isb, Isb1
L H H Ouput Disable High-Z lcc
L H L Read Dout lcc
L L X Write Din lcc

* X means don't care

ELECTRONICS



KM684000A Family

TIMING DIAGRAMS
TIMING WAVEFORM OF READ

(/CS=/OE=Vil, WE=Vih)

Address

CYCLE (1) (Address Controlied)

trRC
J

~ CMOS SRAM

13

Data Out

je— toH

Previous

Data Valid

TIMING WAVEFORM OF READ CYCLE

Address

ICS

Data Valid

(WE= ViH)

e

—————taa——

P

2

.

.

Data out

Notes (READ CYCLE)

referenced to output voltage levels.

device to device.

s vy

ELECTRONICS

Data Vailid

1. tHz and toHz are defined as the time at which the outputs achieve the open circuit conditions and are not

2. At any given temperature and voltage condition, tHz (max.) is less than fiz (min.)both for a given device and from
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KM684000A Family | CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (/WE Controlled)

[P tvup ) al

Address

tew(2)

& fAW.

ICS

WE L twe(1)
. /
4tAS:
[©)) tow—>)
Data in * Data Vailid
|

|<—tw&-|z—u | ¢——tow——y)]

Data out Data Undefined

TIMING WAVEFORM OF WRITE CYCLE (/cs Controlled)

- twe — .
Address )(
t-tAs tew(2)————» tWR(4)
3)
ICS /(
taw
« twe(1).

I
L
t
Datain * Data Vailid *

Data out High - Z: High-Z

Notes (WRITE CYCLE)

1. A write occurs during the overlap(tWP) of a low/CSand low /WE. A write begins at the latest transition among
/CS going low and WE going low : A write end at the earliest transition among /CSgoing high and WE going high,
tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS going low to end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE
going high.

@ R
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KM684000A Family | | B 'CMOS SRAM
TECHNICAL INFORMATION

1) lcc2 charactenstlcs by temperature vanatlon

All the values in thls graph are depicted by the relative value with the maxnmum value .
measured -at 5.0V Vcc and -40°C temperature The basic relative value of lcc2-at that
condltlon is set mto 1.

lcc2 v.s Temperature @ Vcc=5V
1.00 :
) 1 — :
2 0.90 S—
>
.g 0.80
®
E 0.70
¥ 0.60
2
0.50 ;
-40 -10 0 25 40 70 85
~ Temperature(C)

2) Isb1(CMOS Level Stanby Current) characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 5.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that
condition is set into 1.

Isb1 v.s Temperature @ vac=5V
1.00 :
< 0.80 : /
2
S 0.60 s
o .
2 C
= 0.40 /
-~ . et
3 .
0.00 — T
-40 -10 0. 25 40 70 -85
' Temperature(T ) T

PEinsunog
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KM684000A Family

CMOS SRAM

3) Idr(Data Retention Current) characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that

condition is set into 1.

Idr v.s Temperature @ Vcc=3.0V
1.00 /
% 0.80
> /
% 0.60 /
< 0.40 A
4 pd
] 0.20 e
0.00 — )
-40 -10 0 25 40 70
Temperature(T )

s vy
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Low Voltage SRAMs (3.0V/3.3V)

- - KM62V256C, KM62U256C Family 32K x 8 Commercia
- KM68V512A, KM68U512A Family 64K x 8 Commercia
- KM68V1000B, KM68U1000B Family =~ 128K x8 Commercia
- KM616V1000B, KM616U1000B Family 128K x8 Commercia
- KM68V4000A Family 512K x 8 Commercia






KM62V256C, KM62U256C Family CMOS SRAM
32Kx8 bit Low Power & Low Vcc CMOS Static RAM

FEATURE SUMMARY GENERAL DESCRIPTION
o Process Technology : 0.7 uM CMOS The KM62V256C and KM62U256C family are
» Organization : 32K x 8 ‘ fabricated by SAMSUNG's advanced CMOS process
o Power Supply Voltage technology. The family can support various
KMB62V256C family : 3.3V +/- 0.3V operating temperature ranges and has various
KM62U256C family : 3.0V +/- 0.3V package types for user flexibility of system design.
o Low Data Retention Voltage : 2V(Min) The family also support low data retention voltage
o Three state output and TTL Compatible for battery back-up operation with low data retention
« Package Type : JEDEC Standard current.

28-SOP, 28-TSOP(l)-Forward/Reverse
PRODUCT FAMILY

JKMe2v2s6CL-L | Commercial | 3.0~36V [ 707100 | 28-SOP . ouA
KM62U256CL-L | (0~70 °C) 2.7~3.3V 85*/100 28-TSOP(l) RIF 10uA
KM62V256CLE-L | Extended | 30~36V | 707100 | 28-SOP L200A | asma
KMB62U256CLE-L | (-25~ 85 °C) | 2.7~3.3V 85*/100 28-TSOP(l) R/IF 15uA
KM62V2S6CLIL | Industrial | 30~36V | 707100 | 28-SOP L 20UA
KM62U256CLI-L | (-40~85 °C) 2.7~3.3V 85*/100 28-TSOP(I) RIF 15uA
* measured with 30pF test load
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
AO~2, A9~11
Y-Decoder
o = G 5
A1 [ A13 A:gE; 2; :g; o
g % mecle  28-PinTSOP 2[R0 o
ﬁ : » :, Eﬁgé Type | - Forward g VE Cell Array %
» 7 28-Pin SOP 2 Qe a0 10 Ei02 e
n e 2 a0 :E:; b Y 5 /CS, WE
o il = o= H=H — [ /OBufter ||
vor [Jn 18 [TJuor
w2 [}12 17 [Quos .\ e
w3 [ 16 [Juos ME!:
ves ] 15 [Juos zE:f
mzfs  28-Pin TSOP p
A48
ve g Type | - Reverse z WE Write Enable Input
‘§ Eg ICS Chip Select Input
= Y IOE Output Enable Input
/01~1/08 | Data Input/Output
Vce Power
Vss Groud

o "
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KM62V256C, KM62U256C Family

- CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST

KM62V256CLG-7L
KMB2V256CLG-10L
KMB2V256CLTG-7L
KM62V256CLTG-10L
KMB2V256CLRG-7L
KMB2V256CLRG-10L

KM62U256CLG-8L
KM62U256CLTG-8L
KM62U256CLRG-8L
KM62U256CLG-10L
KM62U256CLTG-10L
KM62U256CLRG-10L

28:SOP; 70ns, 3.3V
28-SOP, 100ns, 3.3V

| 28-TSOPF, 70ns, 3.3V

28-TSOP F, 100ns, 3.3V
28-TSOPR, 70ns, 3.3V
28-TSOP R, 100ns, 3.3V

28-SOP, 85ns, 3.0V
'28-TSOP F, 85ns, 3.0V

28-TSOPR, 85ns, 3.0V -

28-SOP, 100ns, 3.0V
28-TSOP F, 100ns, 3.0V
28-TSOP R, 100ns, 3.0V

KM62V256CLGE-7L
KM62V256CLGE-10L
KM62V256CLTGE-7L
KM62V256CLTGE-10L
KM62V256CLRGE-7L
KM62V256CLRGE-10L

KM62U256CLGE-8L
KM62U256CLTGE-8L
KM62U256CLRGE-8L
KM62U256CLGE-10L
KM62U256CLTGE-10L
KM62U256CLRGE-10L

28-SOP, 70ns, 3.3V
28-SOP, 100ns, 3.3V

28-TSOP F, 70ns, 3.3V
28-TSOP F, 100ns, 3.3V
28-TSOP R, 70ns, 3.3V

28-TSOP R, 100ns, 3.3V

28-SOP, 85ns, 3.0V
28-TSOP F, 85ns, 3.0V
28-TSOP R, 85ns, 3.0V
28-SOP, 100ns, 3.0V
28-TSOP F, 100ns, 3.0V
28-TSOP R, 100ns, 3.0V

KM62V256CLGI-7L
KM62V256CLGI-10L
KM62V256CLTGI-7L -
KM62V256CLTGI-10L
KM62V256CLRGI-7L
KM62V256CLRGI-10L

KM62U256CLGI-8L
KM62U256CLTGI-8L
KM62U256CLRGI-8L
KM62U256CLGI-10L
KM62U256CLTGI-10L
KM62U256CLRGI-10L

28-SOP, 70ns, 3.3V

+28-SOP, 100ns, 3.3V

28-TSOP F, 70ns, 3.3V
28-TSOP F, 100ns, 3.3V
28-TSOP R, 70ns, 3.3V
28-TSOP R, 100ns, 3.3V

28-SOP, 85ns, 3.0V
28-TSOPF, 85ns, 3.0V
28-TSOP R, 85ns, 3.0V
28-SOP, 100ns, 3.0V
28-TSOP F, 100ns, 3.0V
28-TSOP R, 100ns, 3.0V

ORDERING INFORMATION

KM62X2560 X X

- XX

=

l——|><

Low Low Power

Access Time : 7=70ns, 8=85ns,10=100ns

Operating Temperature :

I=Instrial, E=Extended, Blank=Commercial
Package Type : G=SOP, TG=TSOP Forward,

RG=TSOP Reverse
Low Power

Die Version : C=4th generation
Density : 266=256Kbit

V=3.0~3.6V, U=2.7~3.3V, Blank=5V
Organiztion : 2= x8

SEC Standard SRAM
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 KM62V256C, KM62U256C Family o CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout| -0.5toVee+0.5| V -

Voltage on Vcc supply relative to Vss| Vec -0.3t04.6 v -

Power Dissipation Pd 0.7 w -

Storage temperature Tstg -65to 150 °C -

Operating Temperature Ta Oto 70 °C | KM62V256CL-L, KMB2U256CL-L
-251t0 85 °C | KMB2V256CLE-L, KM62U256CLE-L

: -40 to 85 °C | KM62V256CLI-L, KM62U256CLI-L

Soldering temperature and time Tsolder | 260 °C, 10sec - -

(Lead Only)

* 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 impilied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vce KM62V256C Family 3.0 33 3.6 v
KM62U256C Family 2.7 3.0 33 \"
Ground Vss All 0 0 0 Vv
Input high voltage Vih KM62Vv256C Family 2.2 - Vee+0.3 \'
KM62U256C Family 2.2 - Vee+0.3 \'
Input low voltage Vil KM62V256C Family -0.3 - 0.4 \Y
' KM62U256C Family -0.3** - 0.4 \'
*1) Cbmmercial Product : Ta=0 to 70 °C unless otherwise specified
2) Extended Product ; Ta=-25 to 85 °C unless otherwise specified
. 3) Industrial Product: Ta=-40 to 85 °C, unless otherwise specified
** Ta=25 °C :
*** Vil(min)=-3.0V for <30ns pulse
CAPACITANCE * (f=1MHz, Ta=25 °C) ‘
Item Symbol | TestCondition | Min Max “Unit
Input capacitance Cin Vin=0V - 6 pF
Input/Output capacitance Cio Vio=0V - 8 pF

- * Capacitance is sampled not 100% tested

ELECTRONICS



KM62V256C, KM62U256CFamily ~~~ CMOS SRAM
DC AND OPERATING CHARACTERISTICS |

' | Input leakage current Vin=Vss to Ve Co L 1 - .
Output leakage current llo /CS=Vih or Vil or/WE vii | -0 1] ua
; | Vio=Vss to Vce . 1 R ;

Operating power supply. current Icc /CS=Vil, Vin=Vih or Vil, lio=0mA| - | 10 | 20 | mA

| Average operating current “lec1 | Cycle time=1uS 100% duty - {25 5 | ma
' ST /CS<0.2V, Vil<0.2V, R R ’
VinzVce-0.2V, lio=0mA

lcc2 . |Min cycle, 100% duty o o- 20 1. 35 .| mA
|/cS=vil, lio=0mA ’

Output low voltage - - Vol lol=2.1mA - - 0.4 Vv

Ouput high voltage” Voh  |loh=-1.0mA o 22| - - v

Standby Current(TTL) Isb |/CS=Vih « 1 - - 03 | mA

Standby | KM62v256CL-L | Isb1  [/CS=Vcc-0.2v LL - 15 | 10 | uA

Current KM62V256CLE-L Vin=<0.2V or LL - 1.5 20 uA

(CMOS) | KM62V256CLI-L VinzVce-0.2V LL - 15 | 20 uA
KM62U256CL-L ‘ : il - [ 1o 10 UA

KM62U256CLE-L LL-| - | 10 | 15 uA

KM62U256CLI-L : N | - 10 | 15 uA

* 1) Commercial Product : Ta=0to 70 °C, Vec=3.0 +/- 0.3V(62U256C Family), Vcc=3.3 +/- 0.3V(62V256C Family)
2) Extended Product.-Ta=-25to 85 °C, Vcc=3.0 +/- 0.3V(62U256CE Family), Vcc=3.3 +/- 0.3V(62V256CE Family) .
3) Industrial Product: Ta=-40to 85 °C, Vcc=3.0 +/- 0.3V(62U256CI Family), Vec=3.3 +/- 0.3V(62V256CI Family)

** Ta=25°C

+*+25mA for KM62V256C family

AC CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference)*

Input pulse level 0.4t02.2V -
Input rise fall time 5ns - cu
Input and output reference voltage| 1.5v . - g
Output load(See right) CL=100pF+1TTL - ‘ ‘ -
: - * Including scope and jig capacitance
**CL=30pF+1TTL| - ; ' P e

* See test condition of DC and Operating characteristics o -
** KM62V256CL-7L, KM62V256CLE-7L, KM62V256CLI-7L,
KM62U256CL-8L, KM62U256CLE-8L, KM62U256CLI-8L,

CTRONICS




KM62V256C; KM62U256C Family CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc Conditions)

KM62V256CL/L-L 0~70 °C 3.3V+/-0.3 70*/100ns Commercial
KM62V256CLE/LE-L -25~85 °C - 3.3V+/-0.3 | 70*/100ns Extended
KM62V256CLI/LI-L -40~85 °C 3.3V+/-0.3 70*/100ns Industrial
KM62U256CL/L-L 0~70 °C 3.0V +/-0.3 85*/100ns Commercial
KM62U256CLE/LE-L -25~85 °C 3.0V+/-0.3 85*/100ns Extended
KM62U256CLI/LI-L -40~85 °C 3.0V +/-0.3 |1 85%100ns Industrial

* parameters are measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 70 - 85 - 100 - ns
Address access time tAA - 70 - 85 - 100 ns
Chip select to ouput tCo - 70 - 85 - 100 ns
Output enable to valid ouput tOE - 35 - 45 - 50 ns
Chip select to low-Z ouput tLZ 10 - 10 - 10 - ns
Output enable to low-Z ouput toLz 5 - 5 - 5 - ns
Chip disable to high-Z ouput tHZ 0 30 0 30 0 35 ns
Output disable to high-Z ouput | toHZ 0 30 0 30 0 35 ns
Ouput hold from address change| tOH 5 - 10 - 15 - ns
Write | Write cycle time twe 70 - 85 - 100 - ns
Chip select to end of write tCW 60 - 70 - 70 - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAW 60 - 70 - 70 - ns
Write pulse width twrP 50 - 60 - 60 - ns
Write recovery time tWR 0 - 0 - 0 - ns
Write to output high-Z tWHZ 0 25 0 25 0 30 ns
Data to write time overlap tDw 50 - 60 - 60 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to ouput low-Z tow 5 - 10 - 10 - ns

* All the parameters are measured with 30pF test load

ELECTRONICS
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KM62V256C, KM62U256C Family

-CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vcc for data retention vdr . /CS=Vce-0.2V 2.0 - |36
Data retention current idr | KM62V256CL-L | Vcc=3.0V - 1 8
- : KM62U256CL-L | /CS=Vec-0.2V - |os] 8-

KM62V256CLE-L ' - 1110 |
KM62U256CLE-L - los] 10 |uA
KM62V256CLI-L - 1 10
KM62U256CLI-L - 061 10

Data retention set-up time| tSDR See data retention 0 - - ms

Recoverytime tRDR waveform 5 - -

* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified

3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified
** Ta=26 °C

DTA RETENTION TIMING DIAGRAM

tSDR Data retention mode

*3.0v fbr KM62V256C family, 2.7V for KM62U256C family

FUNCTIONAL DESCRIPTION

H X X Power Down High-Z Isb, 1sb1
L H H Ouput Disable High-Z lcc
L H- L - Read Dout lcc
L L X Wirite Din lcc

ELECTRONICS
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KM62V256C, KM62U256C Family CMOS SRAM

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(/CS=/0OE=Vil, IWE=Vih)

trRC |
Address }(
[ toH
Data Out Previous Data Valid Data Valid
TIMING WAVEFORM OF READ CYCLE  (we=vm)
" trC. al
Address
ton
////‘.//’//
7
Ics p 4 %
L tHz
7 ////7///’ f/’?// A
Data out Data Vailid
Notes (READ CYCLE)

1. tHz and toHz are defined as the time at which the outputs achieve the open circuit conditions and are not
referenced to output voltage levels.

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

ELECTRONICS



KM62V256C, KM62U256C Family . CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (/WE Controlled)
Address X == \
. I tew(2) «—tWR(4)
ME - B v
tash {DW——>f4—1D
Datain * Data Vailid H—*
! L—-—tWHZ-——- | ——tOW—y|
Data out Data Undefined
TIMING WAVE»FORM OF WRITE CYCLE (cs Controlled)
Address )( = J
etasy) : towe—————— tWR(4)
cs { /(
. " : tav
: \ ¢ b * 7 I
E—‘tc‘.ﬂ: ey
Data in Data Vailid
I
Data out High - Z : High - Z
Notes (WRITE 6Y6LI§)

1. A write occurs during the overlap(tWP) of a low /CSand low /WE. A write begins at the latest transition among
ICS going low and WE going low : A write end at the earliest transition among /CSgoing high and WE going high,

tWP is measured from the beginning of write to the end of write.
2. tCW is measured from the later of /CS going low to end of write.
3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE

going high.

ﬂ ELECTRONICS
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KM62V256C, KM62U256C Family

CMOS SRAM

TECHNICAL INFORMATION

1) lcc2 characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 3.3V Vcc and -40°C temperature. The basic relative value of lcc2 at that

condition is set into 1.

lecc2 v.s Temperature

1.000 5

0.900 [ T

0800 [ T

0.700
0.600

lcc2(Relative Value)

0.500

-40 -10 0 25 40 70
Temerature(C )

85

——3.0V

Device
= 3.3V
Device

2) Isb1{CMOS Level Stanby Current) characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 3.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that

condition is set into 1.

Isb1 v.s Temperature
1.00 —A
n /
£ 080
> / /
2 0.60 i/
s yd
5 0.20 ~ e
2 u——-—:‘;’:’:—:—;’—%/‘
0.00 % = : '
-40 -10 0 25 40 70
Temperature(C )

85

——2.7V
—=—3.0V

s ugg

ELECTRONICS

85



KM62V256C, KM62U256C Family o - CMOS SRAM

3) ldr(Data Retention Current) characteristics by temperature variation -

All the values in this graph are depicted by the relative value with the maximum value
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that
condition is set into 1.

ldr v.s Temperature @ Vcc=3.0V

1.00
$ o080
© ,
>

0.60 %
2 | /
k=)
é 0.40 |
E 0-20 //

0.00 f

-40 -10 0 25 40 70 85
Temperature(C )
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KM68V512A, KM68U512A Family

CMOS SRAM

64Kx8 bit Low Power & Low Vcc CMOS Static RAM
GENERAL DESCRIPTION

The KM68V512A and KM68U512A family are
fabricated by SAMSUNG's advanced CMOS process
technology. The family can support various
operating temperature ranges and has various
package types for user flexibility of system design.
The family also support low data retention voltage
for battery back-up operation with low data retention
current.

FEATURE SUMMARY

« Process Technology : 0.6 um CMOS

e Organization : 64K x 8

« Power Supply Voltage
KM68V512A family : 3.3V +/- 0.3V
KM68U512A family : 3.0V +/- 0.3V

« Low Data Retention Voltage : 2V(Min)

o Three state output and TTL Compatible

« Package Type : JEDEC Standard
32-SOP, 32-TSOP(l)-Forward

PRODUCT FAMILY

_KMBBV512ALL | Commercial 32850P | 10uA
KMB8U512AL-L (0~70 °C) 2.7~3.3V | 100 32-TSOP(l) F 10uA
_KM6SVSI2ALEL | Extended | 3036V | 701100 [3250p [ 20uA | 4oma
KM68US512ALE-L (-25~85 °C) 2.7~3.3V | 100 32-TSOP(l) F 15uA
_KMesvst2aLlL —|industial | 30-36v [70100 [s2sop | 20uA
KM68US512ALI-L (-40~85 °C) 2.7~3.3V | 100 32-TSOP() F 15uA
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
A0~2, A8~11
NC EI Vee An ; [e) roe Y-Decoder
e £ - g 2ES gy
g w S 32PinTSOP RB%  m2s| X | g
as o e voeds  Type |- Forward % Bve g y a
s 7 A9 NCE10 23 q103 o
A4 1 2 102
M e A1 A12 £312 21 [{iot % "o' s1 Cs2
B el BN 7o Butrer || 5| We. o8
O s B =19 101~8 '
- 0 e
v 5 vor AO~A15 | Address Inputs
v g ot WE Wirite Enable Input
/ICS1,CS2 | Chip Select Input
/OE Output Enable Input
1/01~1/08 | Data Input/Output
Vec Power
Vss Ground
N.C No Connection

ELECTRONICS
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KM68V51 2A KM68U51 2A Famlly

- .CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCTLIST |

KM68V512ALG-7L

KMBBV512ALT-7L
V512ALT-10L

KMEBUS12ALG-10L
KM68US12ALT-10L

KM68V512ALG-10L

32-SOP, 70ns, 3.3V, LL

'32-SOP;100ns, 3.3V, LL

32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V, LL

32-SOP, 100ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, LL

KM68V512ALGE-7L
KM68V512ALGE-10L
KMB8V512ALTE-7L
KMB8V512ALTE-10L

KM68US12ALGE-10L
KM68US12ALTE-10L

32-SOP, 70ns, 3.3V, LL
32-SOP, 100ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V, LL

32-SOP, 100ns, 3.0V, LL
32-TSCP F, 100ns, 3.0V, LL

KM68VS51 ZALGI 7L

KM68V512ALGI-10L
KM6B8V512ALTI-7L: -

KM68VS12ALTI-10L

KM68U512ALGI-10L
KM68U512ALTI-10L

32-SOP, 70ns, 3.3V, LL
'32-SOP, 100ns; 3.3V, LL

32-TSOP F, 70ns, 3.3V, LL

32-TSOP F, 100ns, 3.3V, LL

32-SOP, 100ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, LL

ORDERING INFORMATION

KM68X512A X X

- XX

L=

X
T

Access Time :

Low Low Power

7=70ns, 10=100ns
Operating Temperature :

I=Industrial, E=Extended, BIank‘Commermal

Low Power

Die Version : A=2'nd generation
Density : 512=512Kbits
V=3.0~3.6V, U=2.7~3.3V, Blank=5V
Organization : 8= x8
SEC Standard SRAM

Package Type : G=SOP, T=TSOP Forward

ELECTRONICS
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KM68V512A, KM68U512A Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout| -0.5to Vec+0.5 | Vv -

Voltage on Vcc supply relative to Vss| Vcc -0.3t0 4.6 v -

Power Dissipation Pd 0.7 wW -

Storage temperature Tstg -65 to 150 °C -

Operating Temperature Ta 0to 70 °C 68V512AL-L, 68U512AL-L
-25 to 85 °C 68V512ALE-L, 68U512ALE-L
-40 to 85 °C 68V512ALI-L, 68U512ALI-L

Soldering temperature and time Tsolder | 260 °C , 10sec - -
(Lead Only)

* 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 DC OPERATING CONDITIONS*

Supply voltage Voo KM68V512A Family 30 33 | 36
KMB8U512A Family 2.7 3.0 3.3
Ground Vss AllFamily 0 0 0
Input high voltage Vih KM68V512A Family 22 - Vee+0.3
KM68U512A Family 22 - Vce+0.3
Input low voltage Vil KM68V512A Family -0.3%* - 0.4
KM68U512A Family -0.3** - 0.4

* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified

** Ta=25 °C

*** Vil(min)=-3.0V for <30ns pulse

CAPACITANCE * ¢=

Input capacitance

Cin

1MHz, Ta=25 °C)

Input/Output capacitance Cio

pF

* Capacitance is sampled not 100% tested

L 1ms v

ELECTRONICS
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KM68V512A, KM68US12A Family -~ CMOS SRAM
DC AND OPERATING CHARACTERISTICS

-| Input leakage current . - Vin=Vss to Vce . -1 - 1 UuA -
Output leakage current llo /CS1=Vih or CS2=Vil or : -1 - 1 UuA
~ | WE=Vil, Vio=Vss to Vce
Operating power supply current | Icc /CS1=Vil, CS2=Vih : - - 5 | mA
‘ Vin=Vih or Vil, lio=0mA R
Average operating current lcc 1uS Cycle 100% duty, lio=0mA - - 5 mA

/CS1=0.2V, CS2=Vce-0.2V
/C81=Vil, CS2=Vih

lcc2 | Min cycle, 100% duty, lio=0mA - - 40 mA
Output low voltage Vol lol=2.1mA - - 0.4 \Y
Output high voltage Voh loh=-1.0mA 2.4 - - \Y
Standby Current(TTL) Isb /CS1=Vih, CS2=Vil - - 0.3 mA
Standby 68V512AL-L Isb1 [/CS1=Vce-0.2V LL - b - 10 uA
Current | Cs2=Vec-02v. | | U SRR P
(CMOS) | 68V512ALE-L or CS2<0.2V LL - - 20 | uA
68V512ALI-L - - - :
68U512AL-L B LL - - 10 uA
68U512ALE-L BT R SR O P P
68U512ALI-L

* 1) Commercial Product : Ta=0to 70 °C, Vcc=3.3 +/- 0.3V(68V512A Family), Vcc=3.0 +/- 0.3V(68U512A Family)
2) Extended Product : Ta=-25 to 85 °C:, Vcc=3.3 +/- 0.3V(68V512AE Family), Vcc=3.0 +/- 0.3V(68U512AE Family
3) Industrial Product: Ta=-40to 85 °C, Vcc=3.3 +/- 0.3V(68V512AI Family), Vcc=3.0 +/- 0.3V(68U512AIl Family

** Ta=25 °C )

A.C CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference)*

o e Srwzay o= —2°
CL*@

Input rise and fall time 5ns -
Input and output reference voltage| 1.5v -

Output load(See right) CL=100pF+1TTL -

*Including scope and jig capacitance

* See test condition of DC and Operating characteristics
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KM68V512A, KM68U512A Family | CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc Conditions)

KM68V512AL-L 0~70 °C 3.3V+/-0.3 70/100ns Commercial
KM68V512ALE-L -25~85 °C 3.3V+/-03 70/100ns Extended
KM68V512ALI-L -40~85 °C 3.3V +/-03 70/100ns Industrial
KM68U512AL-L 0~70 °C 3.0V +/-0.3 100ns Commercial
KM68US12ALE-L -25~85 °C 3.0V +/-0.3 100ns Extended
KM68US12ALI-L -40~85 °C 3.0V +/-0.3 100ns Industrial

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 70 - 100 - ns
Address access time tAA - 70 - 100 ns
Chip select to output tco - 70 - 100 ns
Output enable to valid output {OE - 35 - 50 ns
Chip select to low-Z output Lz 10 - 10 - ns
Output enable to low-Z output oLz 5 - 5 - ns
Chip disable to high-Z output tHZ 0 25 0 30 ns
Output disable to high-Z output | {OHZ 0 25 0 30 ns
Output hold from address changd {oH 10 - 15 - ns
Write | Write cycle time twe 70 - 100 - ns
Chip select to end of write tCW 60 - 80 - ns
Address set-up time tAS 0 - 0 - ns
Address valid to end of write tAW 60 - 80 - ns
Write pulse width WP 55 - 70 - ns
Write recovery time WR 0 - 0 - ns
Write to output high-Z tWHZ 0 25 0 30 ns
Data to write time overlap tDW 30 - 40 - ns
Data hold from write time tDH 0 - 0 - ns
End write to output low-Z tow 5 - 5 - ns

ELECTRONICS



KM68V512A, KM68U512A Family

CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vce for data retention

Vdr /CS***=Vce-0.2V 2.0 3.6 \'J
Data retention current idr| 68V512AL-L Vee=3.0V LL-Ver| - - 110
68V512ALE-L ICS1=Vcee-0.2V|LL-Ver| - - 15
68V512ALI-L LL-Ver| - - |15
68U512AL-L LL-Ver| - - |10 | uA
68U512ALE-L LL-Ver| - - |15
68U512ALI-L LL-Ver| - - |15 ,
Data retention set-up time| tSDR See data retention 0 - - ms
Recoverytime tRDR wave form 5 - -

* 1) Commercial Product : Ta=0to 70 °C , unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C , nless otherwise specified
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified

** Ta=25°C

*** JCS12Vcee-0.2V, CS2=Vee-0.2V(/CS1 controlled) or CS2<0.2V(CS2 controlled)

DATA RETENTION TIMING DIAGRAM

1) /CS1 controlled

Vee

| _atSDR

Data retention mode

/ICSZ=Vee-0.2V

Data retention mode

...................................................................................................

|

CS2=0.2V

* 3.0V for KM68V512A family, 2.7V for KM68US12A family

L s vrgg
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KM68V512A, KM68U512A Family CMOS SRAM

TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE (1)Address Controlled)
(/CS1=/OE=Vil, CS2=/\WE=Vih)

trRc
Address \<
/
je— tOH
Data Out Previous Data Valid Data Valid
TIMING WAVE FORM OF READ CYCLE(2) (we=vH)
tre »
Address
» toH
tco1 N i
” 7/ ’g/ %
1cs1/ @///2%{% /
cs2 MM/

tco2

A 4

oe

Data out High - Z

Data Vailid

Notes(Read Cycle)
1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not

referenced to output voltage levels.
2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and

device to device interconnection.

PSimsuncg N
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KM68V512A, KM68U512A Family CMOS SRAM

TIMING WAVE FORM OF WRITE CYCLE(1) (/WE Controlled)

& twe al

Address * |
P tew2)— «—tWR(4)
st L :
. I«
WE L ~twP(1) y /
“t tOW———pl 41D
Datain * Data Vailid K_%
L—tWHz——-- ——tow——y)
Data out Data Undefined

TIMING WAVEFORM OF WRITE CYCLE(2)

(/CS1 Controlled)

Address >< twe : %-
fest s\ | B I's
w | "

Datain

Data Vailid

Data out High - .

31—

ey

ELECTRONICS
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KM68V512A, KM68U512A Family
TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controlied)

CMOS SRAM

<

\
Address /(

cs2 Jl . \

Notes(Write Cycle)

1. A write occurs during the overlap of a low /CS1, a high 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 earliest transition among /CS1 going
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS1 going low or CS2 going high to the end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends at/CS1, or \WE
going high, tWR applied in case a write ends at CS2 going to low.

FUNCTIONAL DESCRIPTION

H X X X Power Down High-Z Isb, Isb1
X L X X Power Down High-Z Isb, Isb1
L H H H Quput Diable High-Z lcc
L H H L Read Dout Icc
L H L X Write Din Icc

* X means don't care

s utgg
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KM68V1000B, KM68U1000B Family .~ CMOS SRAM

128Kx8 bit Low Power & Low Vcc CMOS Static RAM .
FEATURE SUMMARY GENERAL DESCRIPTION
« Process Technology : 0.6 um CMOS “The KM68V1000B and KM68U1000B family are fabricated
e Organization : 128K x8 by SAMSUNG's advanced CMOS process technology.
» Power Supply Voltage The family can support various operating temperature
KM68V1000B family : 3.3V +/- 0.3V ranges and has various package types for user flexibility of
KM68U1000B family : 3.0V +/- 0.3V  system design. The family also support low data retention
o Low Data Retention Voltage : 2V(Min) voltage - for battefy back-up operation with low data
o Three state output and TTL Compatible retention current.
¢ Package Type : JEDEC Standard )
32-SOP, 32-TSOP(l)-Forward/Reverse

PRODUCT FAMILY

_ KME8VI000BLL-L | Commercial 32:50P | S0/15uA_
KM68U1000BL/L-L (0~70 °C) 32-TSOP(I) R/IF| 50/15uA
.. KMB8V1000BLE/LE-L | Extended 32-sop 100/20uA | goma
KM68U1000BLE/LE-L | (-25~85 °C) 32-TSOP(l) R/F| 50/15uA |
.. KMB8Y1000BLILIL | Indusiiial 32.50P | 100/200A
KM68U1000BLI/LI-L (-40~85°C) | 2.7~3.3V | 100 32-TSOP(l) R/IF| 50/15uA
* measured with 30pF test load '
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
, . AO~3, A8~11 y
< - -Y-Decoder
N.C 1 ce Al 1 32 10E ¥
ol § 2 B RE:© =1 —
= w Do s 2B
e E X - g::: WE  32-PinTSOP kEG Cell Array é’
ns s 2 [ weds  Type |- Forward 2 Bves =
% O I = = i 2B =
M e 32-Pin SOP # a1 a2 32 21 Fjiot
" Efo . %ﬁ: gé E ?g :E‘i 1/0 Buffer é’ ;\c/:vs; '/822
At [ 2 [Jes ME8 HA=T .
a0 12 ’ 21 [Juos ~ —
vor [ 20 [Juor :‘551: . gg
e E:Z : g:ﬁi A%zg?; g%% AO0~A16. .Address Inputs
Vss. 16 17 o4 A14 1 ‘ 22 3102 .
WEY 32PnTsoP  iB% ALE Yrite Enable Input
Y57 Typel-Reverse i g{§ /CS1,C82 | Chip Select Input
iv?é Eg % EEZS JOE Output Enable Input
=R =l I/O1~1/08 | Data Input/Output
et O 32 Fy/oe Voo Power
Vss Ground
N.C No Connection

S imsungg
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KM68V1000B, KM68U1000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST

KM68V1000BLG-7
KM68V1000BLG-7L
KM68V1000BLG-10
KM68V1000BLG-10L
KM6E8V1000BLT-7
KM68V1000BLT-7L
KME8V1000BLT-10
KME8V1000BLT-10L
KM62V1000BLR-7
KM62V1000BLR-7L
KM68V1000BLR-10
KM68V1000BLR-10L

KM68U1000BLG-8
KM68U1000BLG-8L
KM&8U1000BLG-10
KM68U1000BLG-10L
KM68U1000BLT-8
KM68U1000BLT-8L
KM68U1000BLT-10
KME8U1000BLT-10L
KME8U1000BLR-8
KM68U1000BLR-8L
KME8U1000BLR-10
KM68U1000BLR-10L

32-SOP, 70ns, 3.3V, L
32-SOP, 70ns, 3.3V, LL
32-SOP, 100ns, 3.3V, L
32-SOP, 100ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, L
32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V, L
32-TSOP F, 100ns, 3.3V, LL
32-TSOPR, 70ns, 3.3V, L
32-TSOP R, 70ns, 3.3V, LL
32-TSOP R, 100ns, 3.3V, L
32-TSOP R, 100ns, 3.3V, LL

32-SOP, 85ns, 3.0V, L
32-SOP, 85ns, 3.0V, LL
32-SOP, 100ns, 3.0V, L
32-SOP, 100ns, 3.0V, LL
32-TSOPF, 85ns, 3.0V, L
32-TSOP F, 85ns, 3.0V, LL
32-TSOP.F, 100ns, 3.0V, L
32-TSOP F, 100ns, 3.0V, LL
32-TSOPR, 85ns, 3.0V, L
32-TSOPR, 85ns, 3.0V, LL
32-TSOPR, 100ns, 3.0V, L
32-TSOP R, 100ns, 3.0V, LL

KM68V1000BLGE-7
KM68V1000BLGE-7L
KM68V1000BLGE-10
KM68V1000BLGE-10L
KM68V1000BLTE-7
KM68V1000BLTE-7L
KM68V1000BLTE-10
KM68V1000BLTE-10L
KM62V1000BLRE-7
KM62V10008LRE-7L
KM68V1000BLRE-10
KM68V1000BLRE-10L

KM68U1000BLGE-10
KM68U1000BLGE-10L
KM68U1000BLTE-10
KM68U1000BLTE-10L
KM68U1000BLRE-10
KM68U1000BLRE-10L

32-SOP, 70ns, 3.3V, L
32-SOP, 70ns, 3.3V, LL
32-SOP, 100ns, 3.3V, L
32-SOP, 100ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, L
32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V, L
32-TSOP F, 100ns, 3.3V, LL
32-TSOP R, 70ns, 3.3V, L
32-TSOP R, 70ns, 3.3V, LL
32-TSOP R, 100ns, 3.3V, L
32-TSOP R, 100ns, 3.3V, LL

32-SOP, 100ns, 3.0V, L
32-SOP, 100ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, L
32-TSOP F, 100ns, 3.0V, LL
32-TSOP R, 100ns, 3.0V, L
32-TSOP R, 100ns, 3.0V, LL

KM68V1000BLGI-7
KM68V1000BLGI-7L
KM68V1000BLGI-10
KM68V1000BLGI-10L
KM68V1000BLTI-7
KM68V1000BLTI-7L
KM68V1000BLTI-10
KME8V1000BLTI-10L
KM62V1000BLRI-7
KM62V1000BLRI-7L
KM68V1000BLRI-10
KM68V1000BLRI-10L

KM68U1000BLGI-10
KM68U1000BLGI-10L
KME8U1000BLTI-10
KM68U1000BLTI-10L
KM68U1000BLRI-10
KM68U1000BLRI-10L

32-SOP, 70ns, 3.3V, L
32-SOP, 70ns, 3.3V, LL
32-SOP, 100ns, 3.3V, L
32-SOP, 100ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, L
32-TSOPF, 70ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V, L
32-TSOPF, 100ns, 3.3V, LL
32-TSOPR, 70ns, 3.3V, L
32-TSOPR, 70ns, 3.3V, LL
32-TSOP R, 100ns, 3.3V, L
32-TSOP R, 100ns, 3.3V, LL

32-SOP, 100ns, 3.0V, L
32-SOP, 100ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, L
32-TSOP F, 100ns, 3.0V, LL
32-TSOP R, 100ns, 3.0V, L
32-TSOP R, 100ns, 3.0V, LL

ORDERING INFORMATION

KMé 8 X1000 B X X
T T

- X

T

-

X

Low Low Power

Access Time : 7=70ns, 8=85ns, 10=100ns

Low Power

Operating Temperature :

I=Industrial, E=Extended, Blank=Commercial

R=TSOP Reverse

Die Version : B=3rd generation
Density : 1000=1Mbit '
V=3.0~3.6V, U=2.7~3.3V, Blank=5V
Organiztion : 8=x8

SEC Standard SRAM

Package Type : G=SOP, T=TSOP Forward,

ELECTRONICS
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'KM68V1000B, KM68U1000B Family | CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout} -0.5toVec+0.5| V ' -
Voltage on Vcc supply relative to Vss| Vee -03t04.6 v -
Power Dissipation Pd |07 W - -
Storage temperature ‘Tstg 65t0150 | °C . _
Operating Temperature Ta  |0to70 | °C | 68v1000BL/L-L; 68U1000BL/L-L
-25 to 85 °C__|68V1000BLE/LE-L, 68U1000BLE/LE-L
&k -40 to 85 oc | 68V1000BLI/LI-L, 68U1000BLI/LI-L
| Soldering temperature and time Tsolder | 260 °C , 10sec - -
' (Lead Only)

* 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 impilied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

'RECOMMENDED DC OPERATING CONDITIONS*

Supplyvbltagé P B

'KMB8V100B Family | 3.0 33 36 Vv
KM68U100B Family 2.7 3.0 3.3 \%
Ground Vss All Family 0 0 0 v
Input high voltage Vih KM68V100B Family 2.2 - Vect0.3 | V
KM68U100B Family 22 - Vect0.3 |V
Input low voltage vil KM68V100B Family 0.3+ - 0.4 Vv
KM68U100B Family -0.3** - 0.4 v

* 1) Commercial Product : Ta=0 to 70 °C, unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C, unless otherwise specified
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified

** Ta=25 °C
*** Vil(min)=-3.0V for <30ns pulse
CAPACITANCE * (=
Input capacitance - : ! - 6 pF
Input/Output capacitance Cio Vio=0V - 8 pF

* Capacitance is sampled not 100% tested

ELECTRONICS



KM68V1000B, KM68U1000B Family . CMOS SRAM
DC AND OPERATING CHARACTERISTICS

Input leakage current i Vin=Vss to Vcc -1 UuA
Output leakage current llo /CS1=Vih or CS2=Vil or -1 - 1 uA
/WE=Vil, Vio=Vss to Vcc
Operating power supply current | Icc /CS1=Vil,CS2=Vih - 2 5 mA
Vin=Vih or Vil, lio=0mA
Average operating current lect 1uS Cycle 100% duty, lio=0mA - 3 5 mA
/CS1<0.2V, CS2=Vcc-0.2V
/CS1=Vil, CS2=Vih 30 40
lcc2 Min cycle, 100% duty, lio=0mA - mA
Output low voltage Vol lol=2.1mA - - 0.4 \%
Output high voltage Voh loh=-1.0mA 2.2 - - \
Standby Current(TTL) Isb /CS1=Vih, CS2=Vil - - 0.3 mA
Standby | 68V1000BL/L-L Isb1 [/CS1=Vce-0.2V|L - 1 50 uA
Current | ... cs2=Vee-0.2v |LL es s
(CMOS) | 68V1000BLE/LE-L orcs2s=0.2v |L - 1 100 | uA
68V1000BLI/LI-L LL - 0.5 20
68U1000BL/L-L L - 1 50 | uA
L] eSS
68U1000BLE/LE-L R K SN B R e A
68U1000BLI/LI-L LL - 0.5 15

* 1) Commercial Product : Ta=0to 70 °C, Vcc=3.3 +/- 0.3V(68V1000B Family), Vcc=3.0 +/- 0.3V(68U1000B Family)
2) Extended Product : Ta=-25to 85 °C, Vcc=3.3 +/- 0.3V(68V1000BE Family), Vcc=3.0 +/- 0.3V(68U1000BE Family)
3) Industrial Product: Ta=-40to 85 °C, Vcc=3.3 +/- 0.3V(68V1000BI Family), Vcc=3.0 +/- 0.3V(68U1000BI Family)

** Ta= 25°C

AC CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference)™

Input pulse level 0.4t02.2V N
Input rise fall time 5ns - cL
Input and output reference voltage | 1.5v - g
Output load(See right) CL=100pF+1TTL -
* Including scope and jig capacitance

* See test condition of DC and Operating characteristics
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KM68V1000B, KM68U1000B Family - CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc Conditions)

KM L | 3V +/-0. 70*/100ns ommercia
KM68V1000BLE/LE-L -25~85 °C 3.3V +/-0.3 70*/100ns Extended
KM68V1000BLI/LI-L -40~85 °C 3.3V+/-03 70*/100ns Industrial
KM68U1000BL/L-L 0~70 °C 3.0V+/-03 100ns Commercial
KM68U1000BLE/LE-L -25~85 °C - 3.0V+/-03 100ns Extended
KM68U1000BLI/LI-L -40~85 °C 3.0V +/-0.3 100ns " Industrial

* measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 70 - 100 - ns
Address access time tAA - 70 - 100 ns
Chip select to output tCO - 70 - 100 ns
Output enable to valid output tOE - 35 - 50 ns
Chip select to low-Z output Lz 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - ns
Chip disable to high-Z output tHZ 0 25 0 30 ns
Output disable to high-Z output | toHZ 0 25 0 30 ns
Output hold from address changd {OH 10 - 15 - ns
Write | Write cycle time TWe 70 ; 100 - ns
Chip select to end of write tcw 60 - 80 - ns
Address set-up time tAS 0 - 0 , - ns
Address valid to end of write tAW . 60 - 80 - ns
Write pulse width WP 55 - 70 - ns
Write recovery time WR 0 - 0 - ns
Write to output high-Z tWHZ 0 25 0 30 ns
Data to write time overiap iDW 30 - 40 - ns
Data hold from write time tDH 0 - 0 - ns
End write to ouput low-Z tow 5 - 5 - ns

ELECTRONICS



KM68V1000B, KM68U1000B Family CMOS SRAM
DATA RETENTION CHARACTERISTICS

Vcc for data retention vdr ICS**=\ce-0.2V 2.0 - 136 | V

Data retention current ldr| 68V1000BL Vee=3.0V L-Ver | - 1] 30
68Vv1000BL-L /CS12Vce-0.2V|LL-Ver| - 05| 15
68V1000BLE L-Ver | - - 50
68V1000BLE-L LL-Ver| - - 20 | uA
68Vv1000BLI L-Ver | - - 50
68V1000BLI-L LL-Ver| - - 20
68U1000BL L-Ver | - - 25
68U1000BL-L LL-Ver| - - 10
68U1000BLE L-Ver | - - 25
68U1000BLE-L LL-Ver| - - 15
68U10008LI L-Ver | - - 25
68U1000BLI-L LL-Ver| - - 15

Data retention set-up time| tSDR See data retention 0 - ms

Recoverytime tRDR waveform 5 -

* 1) Commercial Product : Ta=0to 70 °C, unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C, nless otherwise specified
3) Industrial Product : Ta=-40 to 85 °C, unless otherwise specified
** Ta=25°C
*** [CS1=Vce-0.2V, CS22 Vee-0.2V(/CS1 controlied) or CS2 < 0.2V(CS2 controlled)

DATA RETENTION TIMING DIAGRAM
1) /C81 controlled {SDR

|<

Data retention mode

tRDR>|

fCSZVee-0.2V

............................................................................................................

Data retention mode

........................................................................................................

8202V

...........................................................................................................

* 3.0V for KM68V1000B family, 2.7V for KM68U1000B family
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CMOS SRAM

KM68V1000B, KM68U1000B Family

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Contrﬁlled)

(/CS=/OE=Vil, C82=/WE=Vih)

tRC

I

Address

Data Valid

Previous Data Valid

Data Out

(/WE=VIH)

TIMING WAVEFORM OF READ CYCLE(2)

OH

t

trc

RS

N AR

N

s N

N n
N N
N N
N N

NN N

3

tHz(1.2) .

=
N
N
N
T
m//%u””n

X

Address

>

Data Vailid

Data out

1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not

Notes(Read Cycle)

referenced to output voltage levels.
2. At any given temperature and voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and

device to device interconnection.
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KM68V1000B, KM68U1000B Family

CMOS SRAM

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

twe
Address
tew(2)
€8 R
< tAW.
B
2 o
~
L twe(1)
MWE t y
AS tow—>
Datain * Data Vailid *
L—-twnz—u | «——tOW—p
Data out Data Undefined

TIMING WAVEFORM OF WRITE CYCLE(2)

(/CS1 Controlled)

Address )Z - %,
1cs1 ;( - ;(
cs2 %g//%//%//////// tcoz
- _ twe(1)

Datain

Data Vailid

Data out

High - Z

High - Z

J

ELECTRONICS
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KMGBV’IOOOB, KM68U1000B Family ‘ -~ CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controlled)

Address )Z \
‘ o MS(SZ ¢ tow(): - dl tWR(4)
ICS1 ‘
cs2 ‘ 4 towe) \
1 twe(1)
Data in : ' Data Vailid
Dataout - High - Z High - Z
Notes(Write Cycle)

1. Awrite occurs during the overlap of a low /CS1, a high 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 earliest transition among /CS1 going
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write.

2.tCW is measured from the later of /CS1 going low or CS2 going high to the end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends at/CS1, or /WE
going high, tWR2 applied in case a write ends at CS2 going to low.

FUNCTIONAL DESCRIPTION

H X X X Power Down High-Z Isb, Isb1
X L X X Power Down High-Z Isb, Isb1
L H H H Ouput Diable High-Z Icc
L H H L Read Dout Icc
L H L X Write Din - lcc
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KM68V1000B, KM68U1000B Family

CMOS SRAM

TECHNICAL INFORMATION

1) lcc2 characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 5.0V Vcc and -40°C temperature. The basic relative value of lcc2 at that

condition is set into 1.

lcc2 v.s Temperature
1.00 ,,
® —_—
% 0.90
> R — 1 | ——3.0V
,g 0.80 Device
s —s—3.3V
& 0.70 Device
S 060
L
0.50
-40 -10 0 25 40 70 85
Temperature(C )

2) Isb1(CMOS Level Stanby Current) characteristics by temperature variation

All the values in this graph are depicted by the relative value with the maximum value
measured at 3.0V Vcc and 85°C temperature. The basic relative value of Isb1 at that

condition is set into 1.

1.20
1.00

0.80

NN

0.60

—e—2.7V
/)| |—sov

4 ——3.3V

0.40

Isb2(Relative Value)

0.20

/ —%—3.6V

0.00 -
-40

-10

0 25 40 70 85
Temperature(T )

o>
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KM68V1000B, KM68U1000B Family @ CMOS SRAM

3) idr(Data Retention Current) characteristics by temperature variation

Ail the values in this graph are depicted by the relative value with the maximum value
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that
condition is set into 1.

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20

Idr(Relative Value)

=

o .00 w«_‘-\mm«w‘%wm.m‘m ﬁ QRS
Temperature(C)
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KM616V1000B, KM616U1000B Family

CMOS SRAM

64Kx16 bit Low Power & Low Vcc CMOS Static RAM

FEATURE SUMMARY
o Process Technology : 0.6 um CMOS
« Organization : 64Kx16
« Data Byte Control : /LB=1/01~8, /UB=1/09~16
o Power Supply Voltage
KM616V1000B family : 3.3V +/- 0.3V
KM616U1000B family : 3.0V +/- 0.3V
o Low Data Retention Voltage : 2V(Min)
o Three state output and TTL Compatible
» Package Type : JEDEC Standard
44-TSOP(Il)-Forward/Reverse

PRODUCT FAMILY

GENERAL DESCRIPTION

The KM616V1000B and KM616U1000B family are
fabricated by SAMSUNG's advanced CMOS process
technology. The family can support various
operating temperature ranges and has various
package types for user flexibility of system design.
The family also support low data retention voltage
for battery back-up operation with low data retention
current.

KM16V1000BL/L-L | Commercial | 3.0~36V | 707100 | 44-TSOP() | S0/15uA
KM616U1000BL/L-L (0~70 °C) 2.7~3.3V | 100 Foward/Reverse | 50/15uA B5mA
KM816V1000BLE/LE-L| Extended | 3.0~36V | 857100 | 44-TSOP() | 100/20uA
KM616U1000BLE/LE-L| (-25 ~85°C) | 2.7~3.3V | 100 Foward/Reverse | 100/20uA
KM616V1000BLILIL | Industrial 3.0~36V | 854100 [ 44-TSOP() | 100/20uA
KM616U1000BLI/LI-L | (-40~85 °C) 2.7~3.3V | 100 Foward/Reverse | 100/20uA
* measured with 30pF test load
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
6g:© sB vi= b o.gx ]
s «2Bar = =
=0 41 BPlroe 10e] a1 O «Ba
r s 40 Bns (Y= '] s Oae
csCls 30 Qe nBLC] 39 s Brcs AO~A8 »
vo1 47 s Jvote  vo1s] s 7 B ot Y Cell
vo2 s wBuwois  voisg] a7 [] gg A15 o
iuEl  44-Pin  2HISS GiHE  44-Pn o B —2 | Amay
s TSOP() 3 Flvee VaE 5 TSOP() =BV g
vels Forward 3Huwn lenE: Reverse i [ vos S
vor 15 30 BPJvoto w10 30 15 &1 vor
vos . 18 20 Bvoe oy 20 16 B3 voe
MEC]17 28 EINC NCE] 28 17 B mE
At 18 =1 Al z7 18 B Ats
AL]19 26 ClA9 aAl] 20 O 18 ] A4 L_—
A2 25 CJA10 A0 25 20 B 13
A2 2t 24 BIA1 AMC) ¢ 21 3 A12
[ = ] 2 Bne Ne] o 2 Bne A9~A14 Y-Decoder — 8
: 2
8
[ng
AO~A15 Address Inputs B Lower Byte(l//O1~8) 8
1101~16 o
ME Write Enable Input | /UB Upper Byte(I/09~16] . ; /O Buffer
ICS Chip Select Input Vee Power —
foF Output Enable Input | Ves | Ground 1CS, NVE, IOE, /UB, LB >I
1/01~1/016 | Data Input/Output N.C No Connection
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KM616V1000B, KM616U1000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM616V1000BLT-7 | 44-TSOP(Il), F, 3.3V, 70ns, L | KM616V1000BLTE-8 F, 3.3V, 85ns, L KMB16V1000BLTI-8 | 44-TSOP(ll), F, 3.3V, 85ns, L
KMB16V1000BLT-7L *| 44-TSOP(I), F, 3.3V, 70ns, LL | KM616V1000BLTE-8L | F, 3.3V, 85ns,LL | KM616V1000BLTI-8L | 44-TSOP(l), F, 3.3V, 85ns, LL
KM616V1000BLT-10 | 44-TSOP(), F, 3.3V, 100ns, L | KM616V1000BLTE-10 | F, 3.3V, 100ns,L | KM616V1000BLTI-10 | 44-TSOP(H), F, 3.3V, 100ns, L
| KM616V1000BLT-10L | 44-TSOP(H), F, 3.3V, 100ns, LL | KM616V1000BLTE-10L | F, 3.3V, 100ns, LL | KM616V1000BLTI-10L | 44-TSOP(Il), F, 3.3V, 100ns, LL
- KM616U1000BLT-10 | 44-TSOP(I), F, 3.0V, 100ns, L | KMG616U1000BLTE-10 | F, 3.0V, 100ns,L | KM616U1000BLTI-10 | 44-TSOP(l), F, 3.0V, 100ns, L
KM616U1000BLT-10L | 44-TSOP(lI), F, 3.0V, 100ns, LL | KM616U1000BLTE-10L | F, 3.0V, 100ns, LL | KM616U1000BLTI-10L | 44-TSOP(Hl), F, 3.0V, 100ns, LL
KM616V1000BLR-7 | 44-TSOP(Il), R, 3.3V, 70ns, L | KM616V1000BLRE-8 R, 3.3V, 85ns, L KMG16V1000BLRI-8 | 44-TSOP(), R, 33V, 85ns,L
KM616V1000BLR-7L. | 44-TSOP(), R, 3.3V, 70ns, LL | KM616V1000BLRE-8L | R, 3.3V, 85ns, LL | KM616V1000BLRI-8L | 44-TSOP(l)), R, 3.3V, 85ns, LL
KMB16V1000BLR-10 | 44-TSOP(lI), R, 3.3V, 100ns, L | KM616V1000BLRE-10° | R, 3.3V, 100ns,L | KM616V1000BLRI-10 | 44-TSOP(l), R, 3.3V, 100ns, L
KM616V1000BLR-10L | 44-TSOP(I), R, 3.3V, 100ns, LL | KM616V1000BLRE-10L | R, 3.3V, 100ns, LL | KM616V1000BLRI-10L | 44-TSOP(), R, 3.3V, 100ns, LL
KM616U1000BLR-10 | 44-TSOP(I), R, 3.0V, 100ns, L | KM616U1000BLRE-10 ~ | R, 3.0V, 100ns, L - | KM616U1000BLRI-10 | 44-TSOP(I), R, 3.0V, 100ns, L
KM616U1000BLR-10L | 44-TSOP(l), R, 3.0V, 100ns, LL | KM616U1000BLRE-10L | R, 3.0V, 100ns, LL | KM§16U1000BLRI-10L | 44-TSOP(H), R, 3.0V, 100ns, LL

ORDERING INFORMATION

KM616 X1000 B X X - XX X
—
Low Low Power

Access Time : 7=70ns, 8=85ns, 10=100ns

Operétiqg Temperature :

I=Industrial, E=Extended, Blank=Commercial

Low Power

Die Version : B=3rd generation
Density : 1000=1Mbit

V=3.3V, U=3.0V, Blank=5V
Organiztion : 16=x16

. SEC Standard SRAM

Package Type : T=TSOP(Il)-Forward,

R=TSOP(ll)-Reverse

L 1ms ungg
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KM616V1000B, KM616U1000B Family | CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout] -0.5to Vec+0.5| V -

Voltage on Vcc supply relative to Vss| Vcc -0.5t04.6 v -

Power Dissipation Pd 1.0 w -

Storage temperature Tstg -65 to 150 °C -

Operating Temperature Ta 0to 70 °C 616V1000BL/L-L, 616U1000BL/L-L
-251t0 85 °C |616V1000BLE/LE-L, 616U1000BLE/LE-L
-40 to 85 °C | 616V1000BLI/LI-L, 616U1000BLI/LI-L

Soldering temperature and time Tsolder | 260'C, 10sec - -
(Lead Only)

* 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 impilied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee KM616V100B Family 3.0 33 3.6 \Y
KM616U100B Family 2.7 3.0 33 \'
Ground Vss All Family 0 0 0 Vv
Input high voltage Vih KM616V100B Family 22 - Vee+0.3 \"
KM616U100B Family 22 - Vce+0.3 Vv
Input low voitage Vil KM616V100B Family -0.3*** - 0.4 v
KM616U100B Family -0.3*** - 0.4 Vv

* 1) Commercial Product : Ta=0to 70 °C, unless otherwise specified
2) Industrial Product : Ta=-40to 85 °C, unless otherwise specified

** Ta=26 °C

***Vil{min)=-3.0V for <30ns pulse

CAPACITANCE * (f=1MHz, Ta=25 °c)

Input capacitance Cin pF
Input/Output capacitance Cio Vio=0V - 8 pF

* Capacitance is sampled not 100% tested
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KM616V1000B, KM616U1000B Family ; ~ CMOS SRAM
DC AND OPERATING CHARACTERISTICS

|Input leakage current lii Vin=Vss to Vcc -1 - 1 UA
Output leakage current llo /CS=Vih or /WE=Vil, /UB=Vih or -1 - 1 | uA
/LB=Vih, Vio=Vss to Vcc
Operating power supply current | lcc*** |/CS=Vil, Vin=Vih | Read - - 10 | mA
PP or Vil, lio=0mA Write © 20 o
Avérage operating current lcc1*** [ Cycle time=1uS 100% duty | Read - - 15
~ ‘ /CS<0.2V, lio=0mA Write 25
lcc2  |Min cycle, 100% duty
JCS=Vil, lio=0mA - - 65
Output low voltage Vol lol=2.1mA - - 0.4 \'
Output high voltage Voh loh=-1.0mA 22 - - \%
Standby Current(TTL) Isb /CS=Vih i - - 0.5 | mA
Standby | 616V1000BL/L-L Isb1 |/CS=Vcc-0.2V L - - 50 | uA
Current Vin=Vce-0.2V LL - - 15 uA
(CMOS) | 616V1000BLI/LI-L or Vin<0.2V L - - 100} uA
616V1000BLE/LE-L : LL - - 20 | uA
616U1000BL/L-L L - - 50 | uA
LL - - 15 | uA
616U1000BLI/LI-L L - - 100 | uA’
616U1000BLE/LE-L LL - - 20 | uA

* 1) Commercial Product :v Ta=0to 70 °C, Vce=3.3 +/- 0.3V(616V1000B Famyily), Vee=3.0 +/- 0.3V(616U1000B Family)
2) Extended Product : Ta=-25to 85 °C, Vce=3.3 +/- 0.3V(616V1000BE Family), Vcc=3.0 +/- 0.3V(616U1000BE Family)
3) Industrial Product: Ta=-40to 85 °C, Vcc=3.3 +/- 0.3V(616V1000B! Family), Vcc=3.0 +/- 0.3V(616U1000BI Family)
** Typ : Ta=25 °C
*** Industrial Products : Icc(Read/Write)=15mA/25mA, lcc1(Read/Write)=20mA/30mA

AC CHARACTERISTICS

TEST CONDITIONS(1. Test Load and Test Input/Output Reference)*

Input pulse level 0.4t024V C f l/ O
Input rise fall time 5ns - cu*
Input and output reference voltage| 1.5v - g
Output load(See right) CL=100pF+1TTL -
- * Including scope and jig capacitance
*CL=30pF+1TTL -

* See test condition of DC and Operating characteristics
** for 70ns, 85ns products
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KM616V1000B, KM616U1000B Family : CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc Conditions)

KM616V1000BL/L-L 0~70 °C 3.3V +-0.3 70%/100ns Commercial
KM616V1000BLE/LE-L -25~85 °C 3.3V +-03 85%100ns | Extended
KM616V1000BLI/LI-L -40~85 °C 3.3V +-0.3 85%100ns | Industrial
KM616U1000BL/L-L 0~70 °C 3.0V +/-0.3 100ns Commercial
KM616U1000BLE/LE-L -25~85 °C 3.0V +-0.3 100ns Extended
KM616U1000BLI/LI-L -40~85 °C 3.0V +/-0.3 100ns Industrial

* All the parameters are measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 70 - 85 - | 100 - ns

Address access time tAA - 70 - 85 - 100 ns
Chip select to output tCO - 70 - 85 - 100 ns
Output enable to valid output tOE - 35 - 40 - 50 ns
JUB, /LB Access Time tBA - 35 - 40 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns

/UB, /LB enable to low-Z output | tBLZ 5 5 5

Output enable to low-Z output toLz 5 5 5

Chip disable to high-Z output tHZ 0 25 0 25 0 30 ns
0 0 0
0 0 0

/UB, /LB disable to high-Z output| tBHZ 25 25 30 ns

Output disable to high-Z output | tOHZ 25 25 30 ns
Output hold from address changgd tOH 10 - 10 - 15 - ns
Write | Write cycle time twC 70 - 85 - | 100 - ns
Chip select to end of write tCcw 60 - 70 - | "80 - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write AW 60 - 70 - 80 - ns
Write pulse width tWwP 55 - 60 - 70 - ns
/UB, /LB valid to end of write tBW 60 - 70 80 - ns
Write recovery time tWR 0 - 0 - 0 - ns
Write to output high-Z tWHZ 0 25 0 25 0 30 ns
Data to write time overlap tDW 30 - 35 - 40 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - ns

* All the parameters are measured with 30pF test load
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KM616V1000B, KM616U1000B Family

'CMOS SRAM

DATA RETENTION CHARACTERISTICS

Ve for data retention Vdr /ICS=Vce-0.2V 2.0 3.6 v
Data retention current idr| 616V1000BL/L-L Vee=3.0V L-Ver | - - 30
ICS=Vce-0.2V |LL-Ver| - - |15
616V1000BLE/LE-L |L-Ver - - 50
616V1000BLI/LI-L LL-Ver| - - 120 | uA
68U1000BL/L-L L-Ver | . - | 30
LL-Ver| - - 15
616U1000BLE/LE-L L-Ver | - - 50
616U1000BLI/LI-L LL-Ver| - - | 20
Data retention set-up time| tSDR - See data retention 0 - - ms
1Recoverytime tRDR waveform 5 - -

* 1) Commercial Product : Ta=0to 70 °C , unless otherwise specified
2) Extended Product : Ta=-25 to 85 °C , unless otherwise specified

. 3) Industrial Product : Ta=-40to 85 °C, unless otherwise specified

** Ta=25°C

DATA RETENTION TIMING DIAGRAM

tSDR Data retention mode

-

/ICS=Vcee-0.2V

..................................................................

D R I e R R R R

* 2.7V for KM616U1000B family, 3.0V for KM616V1000B family

s vy
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KM616V1000B, KM616U1000B Family CMOS SRAM

TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE (1)Address Controlled)
(/CS=/OE=Vil, \IWE=Vih, /UB or, and /LB=Vil)

tRC
rss Y
je— toH
Data Out Previous Data Valid Data Valid
TIMING WAVE FORM OF READ CYCLE (we=vm)
trC N|

Address )(

le————tAA————]
N tco_——’
7

D
%

/UB /LB

N

N K

AN

IOE

Data out ——————High-Z. Data Vailid

Notes (READ CYCLE)
1. tHz and toHz are defined as the time at which the outputs achieve the open circuit conditions and are not

referenced to output voitage levels.
2. At any given temperature and voltage condition, tHz (max.) is less than L.z (min.)both for a given device and from

device to device.
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KM616V1000B, KM616U1000B Family

CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (/\WE Controlied)
e twe. al -
Address
} tew() «—tWR(4)
NARRRTHTHTRnnn /
< tAW.
N o {BW.
1UB, 1B NN\
| S
ME 3 e ’4
/]
¢
@ ~tDW———pl4—tD
Datain Data Vailid
lé—tWHz L——tOW—»
Data out - Data Undefined

TIMING WAVEFORM OF WRITE CYCLE (/cs Controlled)

Address )(

ICS

tew(R)——————————p twr@)

1t AW
LAV

7

Datain

Data Vailid

Data out High-Z

High - Z

L5 ugg
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KM616V1000B, KM616U1000B Family ~ CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (/uB,/ LB Controlled)

twe. {

tow( E'tWR«)

/UB, LB LMSQF tBw ;l
WE ' twe()

tow- t
Data out Data Vaild

Datain ——————High-Z High - Z:

Address

ICS

... %

v

Notes (WRITE CYCLE)

1. A write occurs during the overlap(tWP) of a low/CSand low WE. A write begins at the latest transition among
/CS going low and WE going low : A write end at the earliest transition among /CSgoing high and WE going high,
tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the later of /CS going low to end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WWE
going high.

FUNCTIONAL DESCRIPTION

X | X |Not
L X X H H Ouput High-Z High-Z
L H H X X Disable High-Z High-Z
L L H H L Read Dout High-Z lcc
H L High-Z Dout
L L Dout Dout
L L H L X Write Din High-Z lcc
H L High-Z Din
L L Din Din

* X means don't care
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KM616V1000B, KM616U1000B Family ' __CMOS SRAM
TECHNICAL INFORMATION

1) lcc2 characteristics by temperature varition

All the values. in this graph is depicted by the relative value with the maximum value

measured at 3.3V Vcc and -40°C temperature. The basic relative value of Icc2 at that
condition is set into 1.

lcc2 v.s Temperature

1.00
- 3
I>l 0.95 —e— 3.0V
g Device|
% 0.90 - 3.3V

3 .

4 Device
~ 0.85
[+
L

0.80

-40 -10 0 25 40 70 85
Temperature(C )

2) Ish1(CMOS Level Stanby Current) characteristics by temperature variation

All the values in this graph is depicted by the relative value with the maximum value

measured at 3.3V Vcc and 85°C temperature. The basic relative value of Isb1 at that
condition is set into 1.

Isb1 v.s Temperature

1.00
P p
g o080 ///
(]
> ——

0.60 3.0V
2 // Device
& 0.40 / - 3.3V
3 .
x Device
= 0.20 : :
2 )
]

0.00

-40 -10 0 25 40 70 85
Temperature(T )

ELECTRONICS




KM616V1000B, KM616U1000B Family

CMOS SRAM

3) Idr(Data Retention Current) characteristics by temperature variation

All the values in this graph is depicted by the relative value with the maximum value
measured at Vdr=3.0V and 85°C temperature. The basic relative value of Idr at that
condition is set into 1.

1.40
1.20

0.80
0.60
0.40
0.20
0.00

Idr(Relative Value)

Idr v.s Temperature by Each Vdr

—— 2.0V

—a— 2.5V
—— 3.0V
—x—- 3.3V

» - %

-40 -10 0

25 40

Temperature(TC )

70 85

ﬂ ELECTRONICS

el 117



KM68V4000A Family o o CMOS SRAM
512Kx8 bit Low Power & Low Vcc CMOS Statlc RAM

FEATURE SUMMARY GENERAL DESCRIPTION

o Process Tech'nology :0.4 um CMoSs The KM88V4000A family is fabricated by
e Organization : 512K x 8 SAMSUNG's advanced CMOS process technology.
« Power Supply Voltage : 3.3 +/- 0.3V The family can support various operating
« Low Data Retention Voltage : 2V(Min) temperature ranges and has various package types
o Three state output and TTL Compatible for user flexibility of system design. The family also
« Package Type : JEDEC Standard support low data retention voltage for battery back-

32-SOP, 32-TSOP(ll)-Forward/Reverse up operation with low data retention current.

PRODUCT FAMILY

KM68V4000AL Commercial | 3.0~3.6V [ 70%/100 |32-SOP 50/15uA
KM68V4000AL-L (0~70°C) 32-TSOP(Il)-R/F 50mA
KM68V4000ALI Industrial 3.0~3.6V | 70100 |32-SOP 50/20uA
KM68V4000ALI-L (-40~85°C) | 32-TSOP(Il)-RIF

* measured with 30pF test load

PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
ae ]t O ~ 32 [Jve e ~— Q 1 g .
a8 2 3 [Jats a5 [n 2 []at8
g xBv b = R
a1 s 2 [Jan a2 s A A14,A16, g Cell
s Clo 32.PinSOP z [O% s Oz s [] # A18 S I  Ama
g, s2Tsopgny =R %O msopay (HE | PR y
w e (Forward) o B ceu (Reverse) o[ -
a2 [l 23 [Jato ao 10 [~
Alén aélcs res [z n A —
a [ 21 [Juos vos [ 21 12 ] A
vot [Jss vor vo1
28 o iE = dEe | e N
vo3 []1s 105 vo3 :
Vi an O :: :lum xE :: :: gVu - Y-Decoder g
3
g
S,
/101~8 o
Write Enable Input Vss Ground -@§————P»| |/OBuffer
ICs Chip Select Input
IOE Output Enable Input /CS, WE, /OE >|
1/O1~l/08 | Data Input/Output
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KM68V4000A Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM68V4000ALG-7
KM6E8V4000ALG-7L
KM68V4000ALG-10
KM68V4000ALG-10L
KM68V4000ALT-7L
KM68V4000ALT-7
KM68V4000ALT-10
KM68V4000ALT-10L
KM68V4000ALR-7
KM68V4000ALR-7L
KM68V4000ALR-10
KM68V4000ALR-10L

32-SOP, 70ns, 3.3V, LL
32-SOP, 100ns, 3.3V, L
32-SOP, 100ns, 3.3V, LL
32-TSOP (ll) F, 70ns, 3.3V, L
32-TSOP (Il) F, 70ns, 3.3V, LL
32-TSOP (Il) F, 100ns, 3.3V, L
32-TSOP (Il F, 100ns, 3.3V, LL
32-TSOP (Il) R, 70ns, 3.3V, L
32-TSOP (il R, 70ns, 3.3V, LL
32-TSOP (Il R, 100ns, 3.3V, L
32-TSOP (il R, 100ns, 3.3V, LL

KM68V4000ALGI-7
KMB8V4000ALGI-7L
KM68V4000ALGI-10
KM68V4000ALGI-10L
KM68V4000ALTI-7L
KM68V4000ALTI-7
KM68V4000ALTI-10
KM6E8V4000ALTI-10L
KM68V4000ALRI-7
KM68V4000ALRI-7L
KM68V4000ALRI-10
KM68V4000ALRI-10L

32-S0P, 70ns, 3.3V, L

32-SOP, 70ns, 3.3V, LL
32-SOP, 100ns, 3.3V, L
32-SOP, 100ns, 3.3V, LL
32-TSOP(ll) F, 70ns, 3.3V, L
32-TSOP(il) F, 70ns, 3.3V, LL
32-TSOP (Il) F, 100ns, 3.3V, L
32-TSOP (ll) F, 100ns, 3.3V, LL
32-TSOP (ll) R, 70ns, 3.3V, L
32-TSOP (ll) R, 70ns, 3.3V, LL
32-TSOP (ll) R, 100ns, 3.3V, L
32-TSOP (ll) R, 100ns, 3.3V, LL

ORDERING INFORMATION

KM6 8 X 4000A X X

o e —p—

- XX

T

ot

[ =

Low Low Power

Access Time : 7=70ns, 10=100ns

Operating Temperature :

I=Industrial, Blank=Commercial
Package Type : G=SOP, T=TSOP Forward,

R=TSOP Reverse

Low Power

Die Version : A=2nd generation

Density : 4000=4Mbit

V=3.0~3.6V
Organiztion : 8=x8

SEC Standard SRAM

L s ey
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KM68V4000A Family - | CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Voltage on any pin relative to Vss Vin, Vout] -0.5toVec+0.5| V -

Voltage on Vcc supply relative to Vss| Vce -0.3t04.6 \' -

Power Dissipation Pd 0.7 w -

Storage temperature Tstg 65 to 150 °C -

Operating Temperature Ta 0to 70 °C KMB8V4000AL/L-L
-40 to 85 °C KM68V4000ALI/LI-L

Soldering temperature and time Tsolder | 260 °C, 10sec - -

‘ (Lead Only)

* 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 impilied. Exposure to absolute maximum rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage vee 3.0 33 36 v
Ground Vss 0 0 0 v
Input high voltage Vih 2.2 - Vee+0.3 Vv
Input low voltage : Vil -0.3*** - 0.4 \

* 1) Commercial Product : Ta=0 to 70 °C unless otherwise specified
2) Industrial Product : Ta=-40 to 85 °C unless otherwise specified

**Ta=25°C

*** Vil(min)=-3.0V for <30ns pulse °

CAPACITANCE * (f=1MHz, Ta=25 °C)

Input capacitance Cin Vin=0V - 8 pF

Input/Output capacitance Cio Vio=0V - 10 pF
* Capacitance is sampled not 100% tested
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KM68V4000A Family

' CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current lli Vin=Vss to Vcc -1 1 uA -
Output leakage current lio /CS=Vih or Vil -1 - 1 uA
C Vio=Vss to Vcc
Operating power supply currenff Icc /CS=Vil, Vin=Vih or Vil, lio=OmA| - - 15 mA
Average operating current [ 3] Cycle time=1uS 100% duty - - 15 mA
/CS=<0.2V, Vil<0.2V,
VinzVec-0.2V, lio=0mA
. lec2 Min cycle, 100% duty - - 50 mA
/CS=Vil, lio=0mA,Vin=Vih or Vil
Output low voltage Vol lol=2.1mA - - 04 vV
Output high voltage Voh loh=-1.0mA 22 - - V.
Standby Current(TTL) Isb /CS=Vih - - 0.5 mA
Standby| KM68V4000AL Isb1. . |/ICS=Vcc-0.2V L - - 50 uA
Current | KM68V4000AL -L Vin=<0.2V or LL - - 15 uA
(CMOS)| KM68V4000AL Vin=Vcc-0.2V L - - | 50 uA
' KM68V4000ALI-L L | - | - 20 | uA

* 1) Commercial Product : Ta=0to 70 °C, Vcc=3.3 +/- 0.3V(68V4000A Family)
2) Industrial Product: Ta=-40 to 85 °C, Vcc=3.3 +/- 0.3V(68V4000AIFamily)

** Ta=25 °C

AC CHARACTERISTICS

: TEST CONDITIONS(1. Test Load and Test Input/Output Reference)™

Input pulse level 0.4 to 2.2V
Input rise fall time 5ns N
Input and output reference voltage| 1.5v -

Output load(See right)

CL=100pF+1TTL -
#*CL=30pF+1TTL

* See test condition of DC and Operating characteristics

** Test load for 70ns Industrial product

™
O Cui I/ O
v

* Including scope and jig capacitance

ﬂ ELECTRONICS
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KM68V4000A Family | \ - CMOS SRAM

TEST CONDITIONS(2. Temperature and Vcc'Conditfon#) '

KM68V4000AL/L-L 0~70 °C 3.3V +/-0.3 70*/100ns Commercial
KM68V4000ALI/LI-L -40~85 °C 3.3V +/-0.3 70*/100ns Industrial

* All the parameters are measured with 30pF test load

' PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 70 100 - ns
Address access time tAA - 70 - 100 ns
Chip select to output 1CO - 70 - 100 ns
Output enable to valid output tOE - 35 - . 50 " ns
Chip select to low-Z output 1Lz 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - ns
Chip disable to high-Z output tHZ 0 25 0 30 ns
Output disable to high-Z output | toHZ 0 25 0 30 ns
Output hold from address changqd toH 10 - 15 - ns

Write | Write cycle time tWe 70 - 100 - ns
Chip select to end of write tCW 60 - 80 - ns
Address set-up time tAS 0 - 0 - ns
Address valid to end of write tAW 60 - 80 - ns
Write pulse width WP 55 - 70 - ns
Write recovery time tWR 0 - 0 - ns
Write to output high-Z tWHZ 0 25 0 30 ns
Data to write time overlap DW 30 . 4 - | ns
Data hold from write time tDH 0 - 0 - . ns
End write to output low-Z . tow 5 - 5 - ns

* Test load for measuring parameters : Commercial product-1 00pF5, Industrial product-30pE

Gl By, 122
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KM68V4000A Family CMOS SRAM
DATA RETENTION CHARACTERISTICS

Vcc for data retention vdr /ICS=Vee-0.2V 2.0 - 136 | V
Data retention current Idr | KM68V4000AL/L-L | Vcc=3.0V L-Ver | - 1 |30 | uA
/ICS=Vce-0.2V |LL-Ver| - 05| 15
KM68V4000ALI/LI-L L-Ver | - - |30
LL-Ver| - - 20
Data retention set-up time| tSDR See data retention 0 - - ms
Recoverytime tRDR waveform 5 - -

* 1) Commercial Product : Ta=0to 70 °C , unless otherwise specified
2) Industrial Product : Ta=-40to 85 °C, unless otherwise specified
** Ta=25°C

DATA RETENTION TIMING DIAGRAM

tSDR Data retention mode

..................................................................

/ICS=Vee-0.2V

.............................................................................................................

FUNCTIONAL DESCRIPTION

H X X Power Down High-Z Isb, Isb1
L H H Ouput Disable High-Z lcc
L H L Read Dout lcc
L L X Write Din lcc

* X means don't care

ELECTRONICS



KM68V4000A Family ~ CMOS SRAM

TIMING -DIAGRAMS

TlMlNG WAVEFORM QF READ CYCLE (1)(Addres"s“ Controlled)
(ICS-IOE=V1I /WE‘Vh)

i . . tRc e
Addres.s' - /(
tan |
‘ e— toH
DataOut Previous Data Valid DataValid
TIMING WAVEFORM OF READ CYCLE  (wE=vH)
fDﬂ‘ al
Address
ICS
IOE
Data out Data Vailid
Notes (READ CYCLE)

1. tHz and toHz are defined as the time at whlch the outputs achieve the open circuit conditions and are not
referenced:to outpuit voltage levels. .., .

2. At any given temperature and voltage condltion tHz (max ) is less than'.z (mln )both for a given device and from
device to devrce R
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KM68V4000A Family

CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (/WE Controlled)

Address

/CS

Data in

Data out

La. twe al
tow() «—tWR(4)
< tAW.
| twp
< (1)
/
et
(©)] tow——>je—tDI
* Data Vailid
! L-—twnz——- < tow—»
Data Undefined

TIMING WAVEFORM OF WRITE CYCLE (/cs Controlled)

Address )( = J
= Q-tg tcwa)-————;u( tWR@4)
w " t
Notes (WRITE CYCLE)

1. A write occurs during the overlap(tWP) of a low/CSand low /WE. A write begins at the latest transition among
/CS going low and WE going low : A write end at the earliest transition among /CSgoing high and WE going high,
tWP is measured from the beginning of write to the end of write.

2.tCW is measured from the later of /CS going low to end of write.

3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or WE

going high.

Puimsuneg -
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High Speed SRAM (5.0V)

- KM64B261A 64K x 4
- KM64258C 64K x 4
- KM68B261A 32K x 8
- KM68257C 32K x 8
- KM641001 256K x 4
- KM641001A 256K x 4
- KM64B1003 256K x 4
- KM641003 256K x 4
- KM641003A 256K x 4
- KM681001 128K x 8
- KM681001A 128K x 8
- KM68B1002 128K x 8
- KM681002 128K x 8
- KM681002A 128K x 8
-KM6161002 64K x16
- KM6161002A 64K x 16
- KM64B4002 1M x 4
- KM644002A 1M x4
- KM644002/L 1M x 4
- KM68B4002 512K x 8
- KM684002A 512K x 8
- KM684002/L 512K x 8
- KM616B4002 256K x 16
- KM6164002A 256K x 16
- KM6164002/L 256K x 16

_BiCMOS Center P

With OE/BiCMOS
With OE/

With OE/
With OE/
With OE/ BiCMOS
With OE/ Center P
With OE/ Center P

BiCMOS Center P
Center Power
Center Power
Center Power
Center Power
With OE/ BiCMOS
Center Power
Center Power DTN
BiCMOS Center P
Center Power
Center Power DTN
BiCMOS Center P
Center Power
Center Power DTN






KM64B261A

BiCMOS SRAM

64Kx4 Bit (With OE) High Speed BiCMOS Static RAM

FEATURES
 Fast Access Time 6, 7, 8 ns (Max.)
* Low Power Dissipation
Standby (TTL) : 90 mA (Max.)

(CMOS) : 20 mA (Max.)

Operating Current: 160

mA (f=100MHz)

» Single 5V+5% Power Supply
* TTL Compatible Inputs and Outputs

« Fully Static Operation

- No Clock or Refresh required

» Three State Outputs

* Center Power/Ground Pin Configuration

» Standard Pin Configuration

KM64B261AJ : 28-SOJ-300

FUNCTIONAL BLOCK DIAGRAM

Pre-charge Circuit —l

MEMORY ARRAY
128 Rows
512 x4 Columns

14— Vce
[¢— Vss

1/ Circuit

Column Select

l:.l
AR

I I

A7 As Ag A10 A1t A12 A13 At4 A15

SN

GENERAL DESCRIPTION

The KM64B261A is a 262,144-bit high-speed Static
Random Access Memory organized as 65,536 words
by 4 bits.

The KM64B261A uses eight common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
BiCMOS process and designed for high-speed system
applications. .

It is particularly well suited for use in high-density
high-speed system applications.

The KM64B261A is packaged in a 300 mil 28-pin plastic
SOJ.

PIN CONFIGURATION(Tor view)

Ao 1]
At [2]
A2 [3]
NG
o ]
vo1 [€]
vee [7]
vss (8]
vo (8]
wE [i0]
a T
As [12]
As i3]
A7 [14]

Pin Name Pin Function
Ao-A1s Address Inputs

WE Write Enable

(o] Chip Select

OE Qutput Enable
1/01~1/04 Data Inputs/Outputs
Vce Power(+5V)

Vss Ground

N.C No Connection

129




‘KM64B261A

BiCMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

‘ltem i Symbol Rating Unit
Voltage on Any Pin Relative to Vss © VINouT -05t07.0 Vv
'Voltage on Vcc Supply Relative to Vss _ Vce 05t07.0 ’ Y
Power Dissipation : : . Pp 1.0 W
Storage Temperature ’ Tstg -65 to 150 °C
Operating Temperature ; Ta 0 to70 °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.
conditions for extended periods may affect reliability.

Exposure to absolute maximum rating

RECOMMENDED DC OPERATING CONDITIONS (140 t070°C)

Item Symbol Min. Typ. Max. Unit
Supply Voitage Vce 4.75 5.0 5.25 \"
Ground Vss 0 0 0 \
Input High Voltage ViH 2.2 - Vce+0.5* \
Input Low Voltage ViL -05* - 0.8 \
* ViL(Min.)= -2.0V ac (pulse width <3ns) for I<20 mA
** VIH(Max.)= Vcc+2.0V ac (pulse width <8ns) for i<20 mA
DC AND OPERATING CHARACTERISTICS
(TA=0to 70 °C, Vcc=5V+5%, unless otherwise specified)
ltem Symbol Test Condition Min. Max. Unit
Input Leakage Current 1Lt Vin=Vss to Vcc -10 10 nA
Output Leakage Current Lo TS=ViH or OE=VH or -10 10 HA
WE=VL, Vout=Vss to Vcc
Average Operating Current Icc f=100MHz,100% Duty,CS=ViL, .- 160 mA
VIN = ViH or ViL, lout=0 mA
Standby Power Supply Current IsB CS=ViH, Min. Cycle - 90 mA
IsB1 CTS5>Vce-0.2V, =0 MHz - 20 mA
VIN > Vcc-0.2V or VIN<0.2V
Output Low Voltage VoL loL.=8 mA - 0.4 \
Output High Voltage : VOH I0H=-4 mA 24 - Vv
CAPACITANCE *{#=1MHz, Ta=25 °C)
ltem : Symbol Test Condition Min. Max. Unit
Input Capacitance CIN VIN=0V - 7 pF
Input/Output Capacitance Cvo Viio=0V - 7 pF

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

s vt
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KM64B261A BiCMOS SRAM

TEST CONDITIONS

(Ta=0 to 70 °C,Vce=5V+5%,unless otherwise specified.)

Parameter Value
Input Pulse Level 0to3V
Input Rise and Fall Time 3ns
Input and Output Timing Reference Levels 1.5V
Output Load See below
Output Load (A) Output Load (B)
DouTt (for tHz, tLz, twHz, tow, toLz & toHz)
+5V
Z0=50Q
S 480 Q
Dout
RL=50Q o
255 Q == 5pF*
o]
Vi=1.5V
* Including Scope and Jig Capacitance
READ CYCLE
Parameter Symbol KM64B261A-6 KM64B261A-7 KM64B261A-8 Unit
Min. Max. Min. Max. Min. Max.
Read Cycle Time tRC 6 - 7 - 8 - ns
Address Access Time tAA - 6 - 7 - 8 ns
Chip Select to Output tco - 6 - 7 - 8 ns
Output Enable to Valid Output toE - 4 - 4 - 4 ns
Chip Select to Low-Z Output tLz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 1 - 1 - 1 - ns
Chip Disable to High-Z Output tHz 0 3 0 3.5 0 4 ns
Output Disable to High-Z Output toHZ 0 3 0 3.5 0 4 ns
Output Hold from Address Change toH 3 - 3 - 3 - ns

ELECTRONICS v IR



KM64B261A BiCMOS SRAM

WRITE CYCLE f R
'Parén’ﬁeter R Symbol KM64B261A-6 KM64B261A-7‘ KM648261A-8 i Unit
. Min. Max. Min. Max. Min. Max.

Write Cycle Time twe 6 - 7 - 8 - ns
Chip Select to End of Write tcw 6 - 7 - 8 - ns
Address Set-up Time tas [o] - 0 - 0 - ns
Address Valid to End of Write taw 3.5 - 4 B 45 . ns
Write Pulse Width(OE - High) twp 3.5 - 4 - 4.5 - ns
Write Pulse Width(OE - Low) twp "6 - 7 - 8 - ns
Write Recovery Time ) tWR 1 - 1 - 1 - ns
Write to Output High-Z twHz 0 3 0 35 0 4 ns
Data to Write Time Overlap tow 3 - 35 - 4 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - ns
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KM64B261A

BiCMOS SRAM

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (WE=vi)

Address | | = X
| tan [t—tHz(3.4,5—>
cs EERNANANANANANANN W *9999090064444///
‘ L2 (4,5) > tOHZ———->]
oE ARRNNNRNNAN W /Céﬂti/////VVUOCﬂf//
Data Out High-Z ( Data Valid m———
NOTES (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.
3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced

to VoH or Vou levels.

4. At any given temperature and voltage condition, tHz(max.) is less than tiz(min.) both for a given device and from

device to device.

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

tested.
. Device is continuously selected with TS =ViL
. Address valid prior to coincident with TS transition low.

o~NO

write cycle.

. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and

TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock)
twe
Address )( )(
D taw tWR (5)
oF I ALY
e 0 (3)

T o X ) j I
cs D ‘ A\ \\\\\ N \\ \ \

LT

WE *
I

I
< tAS (4) 2 ‘( L R ——

//

tow

High-Z

Data In

|
toH “‘i

[«——tOHZ (6) —>|

OOQOOCOOX

Data Out

§<——— towl
High-Z (8)

1
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KM64B261A - BICMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed)

twe
Address ‘ X X
‘ ' taw : WA )
B URRRRRURANRRRARAN T

) tas (4)"’ twp (2) toH —>

WE , ’ | . *\_\\\ /

< tow toH >
Data in High-Z

tWHZ (6,7) (10) (9)

oo TROTRTRIRY R (0 S

NOTES (WRITE CYCLE)

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

2. A write occurs during the overlap of a low TS and a low WE. A write begins at the latest transition among cs
going low and WE going low: A write ends at the earliest transition among TS going high and WE going high.
twp is measured from the beginning of write to the end of write.

. tcw is measured from the later of CS going low to 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. twr applied in case a write ends as TS, or WE
going high.

6. If OE,CS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state. lnputs of
opposite phase of the output must not be applied because bus contention can occur

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read
and write cycle.

8. I CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state.

9. Dout is the read data of the new address.

10. When TS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output

should not be . applied.

g~ w

FUNCTIONAL DESCRIPTION

CS WE OE Mode 1/0 Pin Supply - Current
H X* X Not Select High-Z IsB, IsB1

L H H Output Disable High-Z Icc

L H L Read Dout lcc

L L X Write Din lcc

Note : X means Don't Care.




KM64258C

CMOS SRAM

64Kx4 Bit (With OE)High Speed CMOS Static RAM

FEATURES

*» Fast Access Time 12, 15, 20 ns (Max.)
« Low Power Dissipation
Standby (TTL) : 40 mA (Max.)
(CMOS): 2 mA (Max.)
Operating KM64258C-12 : 150 mA (Max.)
KM64258C-15 : 140 mA (Max.)
KM64258C-20 : 130 mA (Max.)
* Single 5V+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
* Standard Pin Configuration
KM64258CP : 28-DIP-300
KM64258CJ : 28-SOJ-300

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM64258C is a 262,144-bit high-speed Static
Random Access Memory organized as 65,536 words
by 4 bits. )

The KM64258C uses four common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
CMOS process and designed for high-speed system
applications.

It is particularly well suited for use in high-density
high-speed system applications.

The KM64258C is packaged in a 300 mil 28-pin plastic
DIP or SOJ.

PIN CONFIGURATION (ror view)

} CLK GEN H Pre-charge Circuit nc[i]o \J e8] vee
T l Ao (2] 27] Ats
Ao '_3 ____"— + At L? E A4
AL — S A2 [4] 25] Ats
re ——-{51 e vec A3 [5] pa] Atz
L o D S MEMORY ARRAY [+ vss afe]. 23] A1
e ] 3 512 Rows as[T] DIP/SOJ 22 Av
As - cgt 128 x 4 Columns As E . E NG
Atg ] L ar[9] 20] N.C
At = As [10] [19] vos
AS T T i l A9 [i1] 18] vos
or Data /O Circuit os 2] [17) voe
1100 Cont. | 1 Column Select o 3] 1] vor
S AR o .
—_ CLK |
s — °D-M GEN |<—' T T T T
o T T
WE 4| ‘ A5 A7 A8 Ao Al0 Al AR
‘ /‘\ﬂ Pin Name Pin Function
oF _‘;D—l_ E Ao-A1s Address Inputs
WE Write Enable
C§ Chip Select
OE Output Enable
1/01~1/04 Data Inputs/Outputs
Vce Power(5V)
Vss Ground
N.C No Connection

.
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'KM64258C CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

ltem ~ Symbol Rating ~ Unit
Voltage on Any Pin Relative to Vss . . ViNouT -05t07.0 \"
Voltage on Vcc Supply Relative to Vss ) Vce -05t07.0 A
Power Dissipation , Pp 1.0 . ‘ w
Storage Temperature - Tstg -65 to 150 ) °C
Operating Temperature TA 0 to70 °C
Soldering Temperature and Time Tsolder 260°C, 10 sec(Lead Only) -

* 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 DC OPERATING CONDITIONS (1a=0 to70°C)

Item Symbol Min. Typ. Max. Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Ground Vss ) 0 0. 0 \
input High Voltage VH 2.2 - Vee#0.5% ] v
Input Low Voltage ViL -0.5* - 0.8 \

* Vi(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS

(TA=0 to 70 °C, Vcc=5V+10%, unless otherwise specified)

ltem Symbol Test Condition Min. Max. Unit
Input Leakage Current ] Vin=Vss to Vce -2 2 A
Output Leakage Current Lo T8=ViH or OE=VIH or -2 2 HA
WE=ViL, Vout=Vss to Vcc
Average Operating Current lcc Min. Cycle, 100% Duty 12ns - 150 mA
CS=ViL, IVIN=ViHor ViL, 15 ns - 140
lout=0mA 20 ns - 130
Standby Power Supply Current 1sB TS=ViH, Min. Cycle - 40 mA
IsB1 TS2Vee-0.2V, f=0 MHz - 2 mA
. VIN > Vece-0.2V or VIN<0.2V
Output Low Voltage VoL loL=8 mA - 0.4 \Y%
Output High Voltage VoH l0H=-4 mA 2.4 - \
i VoH1* | loH1=-100pnA - 3.95 \

* Note: Temp. = 25°C, Vcc=5V+5%

CAPACITANCE *(=1MHz, Ta=25 °C)

Item Symbol Test Condition Min. Max. Unit
Input Capacitance - © CIN VIN=OV - 7 pF
Input/Output Capacitance Cro Vio=0V - 7 pF

* Note: Capacitance is sampled and not 100% tested.
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KM64258C CMOS SRAM

TEST CONDITIONS

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

Parameter Value
Input Pulse Level 0to3V
Input Rise and Fall Time 3ns
Input and Output Timing Reference Levels 1.5V
Output Load See below
Output Load (A) Output Load (B)
(for tHz, tLz, twHz, tow, toLz & toHz)
+5V +5V
480 Q 480 Q
Dout DouTt
O (e}

. 255 Q == 5pF

255 Q % i 30 pF*

* Including Scope and Jig Capacitance

READ CYCLE

KM64258C-12 KM64258C-15 KM64258C-20
Parameter Symbol Unit

Min. Max. Min. Max. Min. Max.
Read Cycle Time tRC 12 - 15 - 20 - ns
Address Access Time tAA - 12 - 15 - 20 ns
Chip Select to Output tco - 12 - 15 - 20 ns
Output Enable to Valid Output toE - 6 - 7 - 9 ns
Chip Select to Low-Z Output Lz 3 - 3 3 ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 ns
Output Disable to High-Z Output toHZ 0 6 0 7 0 8 ns
Output Hold from Address Change toH 3 - 3 - 3 - ns
Chip Select to Power up Time tpu 0 - 0 - 0 - ns
Chip Select to Power Down Time tPD - 12 - 15 - 20 ns
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‘KM64258C CMOS SRAM

WRITE CYCLE

Parameter Symbol KM64258C-12 KM64258C-15 KM64258C-20 Unit
Min. Max. Min. Max. Min. - |~ Max.
Write Cycle Time twe 12 - 15 - 20 - ns
Chip Select to End of Write tcw 9 - 11 - 13 - ns
Address Set-up Time tas 0 - 0 - 0 - | ns
Address Valid to End of Write taw 9 - 12 - 13 - ns
Write Pulse Width(OE - High) twp 9 - 12 - 13 - ns
Write Pulse Width(OE - Low) twp 12 - 15 - 20 - ns
Write Recovery Time twR 0 - 0 - 0 - ns
Write to Output High-Z twHz 0 6 0 8 0 8 ns
Data to Write Time Overlap tow 7 - 8 - 10 - ns
Data Hold from Write Time tDH (o] - 0 - 0 - ns
End Write to Output Low-Z tow 0 - 0 - 0 - ns
TIMING DIAGRAMS , ‘
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
(CS=0E=ViL, WE=VIH)
< tRC i
|
Address (.. ‘ x
|
1‘ . tAA !
i(. S— tOH )
Data Out Previous Data Valid Data Valid
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KM64258C CMOS SRAM

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

tRC
Address * X

t-tHZ(3,4,5) ->

 SRRVRRVIVL\N, VL LTI
' <z @48 > ; ~-}-—toHZ >

A

I( EE— Y S——

OF EEEEEERARRRRAANY Ol I/ [/ /
< toz > <ton>]
Data Out High-Z ( Data Valid
»] -~ tPD < tpp
Vce Supply -~ - ICC - :
50% 50%
Current IsB
NOTES (READ CYCLE)

—

. WE is high for read cycle.

2. All. read cycle timing is referenced from the last valid address to the first transition address.

3. iz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced
to VoM or VoL levels.

4. At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from
device to device.

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

6. Device is continuously selected with TS =ViL

7. Address valid prior to coincident with TS transition low.

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and

write cycle.

o2

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

i JUNARARARVARARNY
A _ [T
<~ tas (4)*‘ twe (2)
we I /
) . e e o e e DR ,|
Data In High-2 )i-—_—
[<—tOHZ (6)—>| l“— tOW‘

Data Out

SOOQUOOOCINOX S XXX
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.KM64258C CMOS 'SRAM

TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed)

I( I } : twe —— : —
Address x : : X
- i« e taw tWR (5)
R RRRURR\NIN Wt [/ITTTITTTTTTTT]
i‘ tas4) > < twp (2) J‘*“ton B
WE. . \T\\\\ /
tow toH ]
Data In ] o2 ‘ - ‘ ’|_ T
tWHZ (6.7) i . v (10) (9)
bata 0t 77 Hanze o TN

NOTES (WRITE CYCLE)

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

2. A write occurs during the overlap of a low TS "and a low WE. A write begins at the latest transition among CS
going low and WE going low: A write ends at the earliest transition among TS going high and WE going high.
twe is measured from the beginning of write to the end of write.

. tew is-measured from the later of TS going low to 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. twr applied in case a write ends as TS, or WE
going high.

6. If OE,CS 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 -

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read
and write cycle.

8. If CS goes low simultaneously with WE going low or after WE gomg low, the outputs remain hlgh |mpedance state.

9. Dourt is the read data of the new address.

10. When C§ is low : I/O pins are in the output state. The mput signals in the opposite phase Ieadlng 10 the output

should not be applied.

a s w

FUNCTIONAL DESCRIPTION

CS WE OE Mode I/O Pin Supply Current
H x| X Not Select High-Z Iss, IsB1

L H H Output Disable - High-Z lcc

L ‘H L Read | " Dour Icc

L L X Write D lcc

Note : X means Don't Care.

ELECTRONICS



KM68B261A

BiCMOS SRAM

32Kx8 Bit High Speed BiCMOS Static RAM
FEATURES

*» Fast Access Time 6, 7, 8 ns (Max.)
« Low Power Dissipation
Standby (TTL): 110 mA (Max.)

(CMOS) : 20 mA (Max.)

Operating Current : 170 mA (f=100MHz)
* Single 5V+5% Power Supply
* TTL Compatible Inputs and Outputs
« Fully Static Operation
- No Clock or Refresh required
* Three State Outputs
 Center Power/Ground Pin Configuration
 Standard Pin Configuration
KM68B261AJ : 32- SOJ-300

FUNCTIONAL BLOCK DIAGRAM

[ Pre-charge Circuit ] Ao E
A1 [2]
_ | l M5
po —— 5= As [2]
—— S — — TS |5
" le— vce vor [6]
re > 13 MEMORY ARRAY [ vss 1oz [7]
o ——i=4 e ve [}
PYRERSSIN ), e . Vss%
) ] 103 10
] §:~__ vou i
ne —{ ’>—wﬁ WE [iZ
[ [ A4 [13]
o Data F—| /O Circuit — As [14]
o8 Cont. Column Select | As 5]
MMMM e
TS C|
* EEEREEN
WE —- A7 Ae A9 A0 At A2 A13 Al4
P y "
121) —< Pin Name Pin Function
OF —ol /1 Ao-A14 Address Inputs
WE Write Enable
[ Chip Select
OE Output Enable
1/01~1/O8 Data Inputs/Outputs
Vce Power(+5V)
Vss Ground
N.C No Connection

GENERAL DESCRIPTION

The KM68B261A is a 262,144-bit high-speed Static
Random Access Memory organized as 32,768 words
by 8 bits.

The KM68B261A uses eight common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
BiCMOS process and designed for high-speed system
applications.

It is particularly well suited for use in high-density
high-speed system applications.

The KM68B261A is packaged in a 300 mil 32-pin plastic
SOJ.

PIN CONFIGURATION(Top viEw)

s g

- ELECTRONICS
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'KM68B261A BiCMOS SRAM

ABSOLUTE MAXIMUM RATINGS* |

Item Symbol Rating - Unit
Voltage on Any Pin Relative to VSs ‘ VIN,oUT -0.5t07.0 v
Voltage on Vcc Supply Relative to Vss x Vce 051070 v
Power Dissipation Pp ' 1.0 - w
Storage Temperature o Tstg -65t0 150 ©eC
Operating Temperature ' Ta 01070 .. °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 maX|mum ratmg
conditions for extended periods may affect reliability. .

RECOMMENDED DC OPERATING CONDITIONS (1a=0 to70°C)

ltem Symbol Min. Typ. Max. Unit
Supply Voltage Vce 4.75 5.0 5.25 \"
Ground . Vss 0 0 o v
input High Voltage ViH 2.2 - VCC+0.5™ v
Input Low Voltage ViL -0.5* - 0.8 \

*ViL(Min.)= -2.0V. ac (pulse width <3ns) for I<20 mA
** ViH(Max.)= Vcc+2.0V ac (pulse width <8ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS

(Ta=0 to 70 °C, Vcc=5V15%, unless otherwise specified)

ltem Symbol Test Condition Min. Max. Unit
Input Leakage Current u ViN=Vss to Ve -10 10 HA
Output Leakage Current ILo CS=ViH or OE=VIH or WE=VIL, -10 10 HA
Vout=Vss to Vcc
Average Operating Current lcc f=100MHz,100% Duty,CS=ViL, - 170 mA
‘VlN = ViH or Vi, lout=0 mA -
Standby Power Supply Current Iss CS=ViH, Min. Cycle - 110 mA -
IsB1 CSxVcee-0.2V, =0 MHz ! - 20 mA
| VN2 Vee-0.2V or Ving0.2V
Output Low Voltage VoL | lo,=8mA - 0.4 Y
Output High Voltage VoH | loH=-4 mA 2.4 - %

CAPACITANCE *(1=1MHz, Ta=25 °C)

item Symbol Test Condition Min. Max. Unit
Input Capacitance CIN VIN=0V - 7 pF
Input/Output Capacitance - Ciwo - Viyo=0V - 7 pF

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

L sutg




KM68B261A - BiCMOS SRAM

TEST CONDITIONS

(TA=0 to 70 °C,Vcc=5V+5%,unless otherwise specified.)

Parameter Value
Input Pulse Level 0to3V
Input Rise and Fall Time 3ns
Input and Output Timing Reference Levels 1.5V
Output Load See below
Output Load (A) Output Load (B)

Dout (for tHz, tLz, twHz, tow, toLz & toHz)

+5V
T Z0=50Q
0 | 480Q

77
Dout
RL=50Q
255Q = 5pF*
(o]
Vi=1.5V
* Including Scope and Jig Capacitance
READ CYCLE
Parameter Symbol KM68B261A-6 KM68B261A-7 KM68B261A-8 Unit
Min. Max. Min. Max. Min. Max.
Read Cycle Time tRC 6 - 7 - 8 - ns
Address Access Time tAA - 6 - 7 - 8 ns
Chip Select to Output tco - 6 - 7 - 8 ns
Output Enable to Valid Output toe - 4 - 4 - 4 ns
Chip Select to Low-Z Output tLz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 1 - 1 - 1 - ns
Chip Disable to High-Z Output tHZ 0 3 0 35 0 4 ns
Output Disable to High-Z Output toHz 0 3 0 35 0 4 ns
Output Hold from Address Change toH 3 - 3 - 3 - ns

ELECTRONICS |



KM68B261A BiCMOS SRAM

WRITE CYCLE

S Parameter Symbol KM68B261A-6 KM68B261A-7 KM68B261A-8 Unit
Min. Max. Min. Max. Min. Max.

Write Cycle Time twe 6 - 7 - 8 - ns
Chip Select to End of Write tow 6 - 7 - 8 . ns
Address Set-up Time tAs 0 - 0 - - ns
Address Valid to End of Write taw 35 - 4 - 4.5 - ns
Write Pulse Width(OE - High) twp 35 - 4 - 45 - ns
Write Pulse Width(OE - Low) twe - 6 - 7 - 8 - ns
Write Recovery Time tWR 1 - 1 - 1 - ns
Write to Output High-Z twHZ 0 3 0 3.5 0 4 ns
_Data to Write Time Overlap tow 3 - 35 - 4 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - ns

ELECTRONICS



KM68B261A BiCMOS SRAM

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (WE=V)

!

<
Address *

l<

4
{RC

)4

cs NRRERRERRNRRARAN i ;/ [// / T

1
le—tiz (4,5)—»! toHZ——>

-—

or IO (LI,

[ toLz > l<toH
Data Out High-Z ( Data Valid ——

NOTES (READ CYCLE)

1.
2.
3.

4.

~N o

WE is high for read cycle.

All read cycle timing is referenced from the last valid address to the first transition address.

tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced
to VoH or Vo levels.

At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from
device to device.

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

tested.

. Device is continuously selected with TS =ViL
. Address valid prior to coincident with TS transition low.
. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and

write cycle.

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

Address )(

twe

A

taw tWR (5)

oe iy ANAREERARANRNRANY

e tcw (3 .
e URAARARRARRARRARN i [T
<ths @ I twp (2) >
WE ‘}\ \ /

< tow "“__“")K"—‘tDH—)i

High-Z
Data In X——
T .

D — toHz (6)—> ,(__,_‘, tow ——3
pata out 2 UOOUOOOOGOOU High-Z (8) m




KM68B261A BiCMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed)

twc
Address ) X
< : tAw ‘ tWR (5)
o5 OO LY e LT
tas (4)—*i , twe (2) toH ——>]
e m / |
tow toH
Data In High-Z
tWHZ (6,7) (10) ®
Data Out HighZ@ [ tow WKXZXXZ
\/ /
NOTES (WRITE CYCLE) |

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

2. A write occurs during the overlap of a low CS and a low WE. A write begins at the latest transiton among CS
going low and WE going low: A write ‘ends at the earliest transition among TS going high and WE going hlgh
twe is measured from the beginning of write to the end of write.

. tcw is measured from the later of TS going low to 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. twr applied in case a write ends as TS, or WE
going high.

6. If OE,CS and WE are in the Read Mode during this period, the 1/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

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read
and write cycle.

8. If TS goes low simultaneously with WE going low or after WE going low, the outputs remain high lmpedance state

9. Dout is the read data of the new address.

10. When C§S is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output

should not be applied.

(S 00 )

FUNCTIONAL DESCRIPTION

CS WE | OE Mode 1/0 Pin -~ Supply Current
H X* X Not Select |~ High-Z ~_lsB, IsB1

L H H OutputDisable | . High-Z Icc

L H L Read Dout lcc

L L X Write DN lcc

Note : X means Don't Care.

ELECTRONICS R



KM68257C

CMOS SRAM

32Kx8 Bit High Speed CMOS Static RAM

FEATURES

¢ Fast Access Time 12, 15, 20 ns (Max.)
* Low Power Dissipation
Standby (TTL) : 40 mA (Max.)
(CMOS): 2 mA (Max.)
100 pA(Max.) - L- Ver.
Operating KM68257C/CL-12 : 165 mA (Max.)
KM68257C/CL-15 : 150 mA (Max.)
KM68257C/CL-20 : 140 mA (Max.)
« Single 5V+10% Power Supply
* TTL Compatible Inputs and QOutputs
» |/O Compatible with 3.3V Device
« Fully Static Operation
- No Clock or Refresh required
* Three State Outputs

« Low Data Retention Voltage :2V(Min.) - L- Ver. Only

« Standard Pin Configuration
KM68257CP/CLP  : 28-DIP-300

GENERAL DESCRIPTION

The KM68257C is a 262,144-bit high-speed Static
Random Access Memory organized as 32,768 words
by 8 bits.

The KM68257C uses eight common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
CMOS process and designed for high-speed system
applications.

It is particularly well suited for use in high-density
high-speed system applications.

The KM68257C is packaged in a 300 mil 28-pin plastic
DIP/SOJ and TSOP1 forward.

PIN CONFIGURATION(Tor view)

KM68257CJ/ICL)  : 28-SOJ-300 ool = jod == ol
KM68257CTG/CLTG : 28-TSOP1-0813.4F r s 26 [ o8
as [4 25 wor
A []s 2 o8
wE []6 23 os
FUNCTIONAL BLOCK DIAGRAM vee 7 2 [ vou
A4 [T]8 TSOP 1 21 Vss
A2 o 20 o3
| CLK GEN H Pre-charge Circuit | :: E :? :: :g
i J AS C 12 17 A0
_L P A4 : 13 16 A1
A3 ___{)___ A3 ]+ 15 A2
L e DS _—
AS ———1{ > le— vee
re —+ >+ § MEMORY ARRAY [e— vss A“E
ar —-53 & 512 Rows Az [2
As “—"“—‘l}"-—' § 64x8 Columns A7 E
Atz ——ege > - as [4]
A13 ] > As E
A ————{)——-‘_ l A4 E
o — oo » E SOJUDIP
e cont. | Column Select 1 N
0 EY
[Eadizyyys:
[ GEN. ‘ ‘ vor [i]
D r 1T 7 1T 1 voe
WE Ao/1 Al A2 A9 A0 At vos i3
or 2 ZAYN vss @
Pin Name Pin Function
Ao-A14 Address Inputs
WE Write Enable
CS Chip Select
OE Output Enable
1/01~1/08 Data Inputs/Outputs
Vce Power(5V)
Vss Ground
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‘KM68257C CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

‘ tem” " Symbol Rating Unit
Voltage on Any Pin.Relative to Vss VIN,OUT 0.5107.0 ; v
Voltage on Vcc Supply Relative to Vss Vee -05107.0 \
Power Dissipation Pp 10 w
Storage Témperature ‘ Tstg -65 to 150 °C
Operating Temperature Ta 0 to 70 °C
Soldering Temperature and Time Tsolder 260°C, 10 sec(Lead Only) -

* 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 DC OPERATING CONDITIONS (140 to70°c)

tem | symbol Min. Typ. Max. Unit
Supply Voltage Vee 45 5.0 55 \'
Ground - " Vss 0 0 (] \"
Input High Voitage ViH 2.2 - Vce+0.5™ \
Input Low Voltage ViL -0.5* - 08 v

* Vu.(Min.): -2.0V ac (Pulse Width<10 ns) for 1<20 mA

** ViH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS

(Ta=0to 70 °C, Vcc=5V+£10%, unless otherwise specified)

ftem. Symbol Test Condition Min. Max. Unit
Input Leakage Current [T} ViN=Vss to Vce -2 2 HA
Output Leakage Current Lo CS=Vi1 or OE=ViH or -2 2 uA
WE=Vi, VouT=Vss to Vcc
Average Operating Current fcc Min. Cycle, 100% Duty 12ns - 165 mA
CS=ViL, VIN = VIHor Vi, 15ns - 150
lout=0 mA 20 ns - 140
Standby Power Supply Current| Iss CS=ViH, Min. Cycle - 40 mA
Ise1 | CS2Vce-0.2V, =0 MHz - - 2 mA
VIN > Vce-0.2V or VIN<0.2V|  L-ver. - 100 A
Output Low Voltage VoL loL=8 mA - 0.4 \
Output High Voltage ' VoH IoH=-4 mA 24 - \'
o VoHt* | loH1=-100pA - 3.95 \Y

* Note: Temp. = 25°C, Vcc=5V+5%

CAPACITANCE * (f=1MHz, Ta=25 °C)

ltem Symbol Test Condition Min. Max. Unit
Input Capacitance CIN ViN=0V - 7 pF
Input/Output Capacitance Cio Vijo=0V - 8 pF

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

s uvig
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KM68257C

CMOS SRAM

TEST CONDITIONS

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

Parameter Value
Input Pulse Level O0Oto3V
Input Rise and Fall Time 3ns
Input and Output Timing Reference Levels 1.5V
QOutput Load See below
Output Load (A) Output Load (B)
(for tHz, tLz, twHZ, tow, toLz & toHz)
+5V +5V
480 Q 480 Q
Dout Dout
O
255 Q 30 pF* 255 Q 5 pF*
* Including Scope and Jig Capacitance
READ CYCLE
KM68257C-12 KM68257C-15 KM68257C-20
Parameter Symbol KM68257CL-12 | KM68257CL-15 | KM68257CL-20 |Unit
Min. Max. Min. Max. Min. Max.
Read Cycle Time tRC 12 - 15 - 20 - ns
Address Access Time taa - 12 - 15 - 20 ns
Chip Select to Output tco - 12 - 15 - 20 ns
Output Enable to Valid Output toE - 6 - 7 - 9 ns
Chip Select to Low-Z Output tz 3 - 3 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHz 0 6 0 7 0 8 ns
Output Disable to High-Z Output toHz 0 6 0 7 0 8 ns
Output Hold from Address Change toH 3 - 3 - 3 - ns
Chip Select to Power up Time tPu 0 - 0 - 0 - ns
Chip Select to Power Down Time tPD - 12 - 15 - 20 ns

ELECTRONICS
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‘KM68257C CMOS SRAM

WRITE CYCLE
KM68257C-12 KM68257C-15 KM68257C-20
Parameter Symbol KM68257CL-12 | KM68257CL-15 | KM68257CL-20 |Unit
‘ Min. | Max. | Min. | Max. | Min. | Max

Write Cycle Time ' twe 12 - 15 - 20 - ns.
| Chip Select to End of Write tew 9 - 11 - 13 - ns
Address Set-up Time tas 0 - 0 - 0 - ns
Address Valid to End of Write taw 9 - 12 - 13 - ns
Write Pulse Width(OE - High) twp 9 - 12 - 13 - ns
Write Pulse Width(OE - Low) twp 12 - 15 - 20 - ns
Write Recovery Time tWR 0 - 0 - 0 - ns
Write to Output High-Z twHZ 0 6 0 8 0 8 ns
Data to Write Time Overlap tow 7 - 8 - 10 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 0 - 0 - 0 - ns

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
(CS=0OE=Vi, WE=VH)
|

tRC
Address )( *

tAA

< toH

Data Out Previous Data Valid Data Valid
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KM68257C CMOS SRAM

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

Address X X
 RRVRRARRANLLNN VG [T
l—tLz (4,5)~>f toHz

NUNRNNRNNRNNRNAN AN N A

[<—toLz—> L toH
Data Out Highs ( Data Valid —

> <— tpp—>
Vce Supply -~ - GG y
, 50%
Current IsB
NOTES (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced
to VoH or VoL levels.

4. At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from
device to device.

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

6. Device is continuously selected with CS =ViL

7. Address valid prior to coincident with TS transition low.

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and
write cycle.

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

Address X ‘ )(

oE [T //j{/] . . ALY
os LTIV | L0
e L /

tow———>1<—toH
High-Z
Data In
<——tOHZ (6)—> l<——-‘ tow —
— High-Z (g)
Data Out / \< >/\>( X/\
R 151

=1 uvig
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'KM68257C " CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed):

‘ twe
Address - ) )( : i X
. ‘ ’fAW twR (5)
v - Y \\\\\\\\\\\ Y /NI
o '<— tas (4)—>§ < twe (2) }‘—— toH—>

WE .- ‘!\\\\ /

' < tow {DH
Data In High-Z

tWHZ (8,7), (10) (9)

L SO
NOTES (WRITE CYCLE)

1. All write cycle timing is referenced from the last valid address to the first transition address.
2. A write occurs during the overlap of a low TS and alow WE. A write begins at the latest transition among TS
" going low and WE going low: A write ends at the earliest transition among TS going high and WE going high.
twp is measured from the beginning of write to the end of write.
3. tcwis measured from the later of TS going low to end of - write.
. tas is measured from the address valid to the beginning of write.
5. twr is measured from the end of write to the address change. twr applied in case a write - ends as CS, or WE
going high.
6. If OE,CS and WE are in the Read Mode during this period, the 1/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
7. For common I/O applications, minimization or elimination of bus' contention conditions is necessary during read
and write cycle.
8. If C§ goes low simultaneously with WE going low or after WE going low, the outputs remam hlgh ompedance state.
9. Dour is the read data of the new address.
10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase Ieadmg to the output
should not be applied.

S

FUNCTIONAL DESCRIPTION -

[ WE OE - Mode 1/O Pin Supply Current
H X* X Not Select ‘High-Z IsB, Iss1

L H H Output Disable High-Z lcc

L | H L Read ~ Dour ' Icc

L L X ' Write Din lec

Note : X means Don't Care.

ELECTRONICS



KM68257C CMOS SRAM

DATA RETENTION CHARACTERISTICS*(Ta<0to 70 °C)

Parameter Symbol Test Condition Min Max Unit
Ve for Data Retention VDR TS2Vee-0.2v C2 55 \
Data Retention Current IDR Vee=3.0V, T82Vce-0.2V - 100 nA
VIN2VcC-0.2V or VINSOD.2V
Data Retention Set-up Time tspR See Data Retention 0 - ns
Recovery Time tRDR Wave forms(below) 5 - ms

* L-Version Only.

DATA RETENTION WAVEFORM 1 (TS Controlled)

Vee [<— tsDR —><———— Data Retention Mode ———>1<— troR —>|

4.5V

2.2V iy A \ // """""

VDR [y A \ / \
S CS > Vce-0.2v

GND T

ELECTRONICS ; o



'KM641001

CMOS SRAM

256K x 4 Bit (With OE)High-Speed CMOS Static RAM

FEATURES
* Fast Access Time 20,25,35 ns(Max.)
* Low Power Dissipation
Standby (TTL) :40 mA{Max.)
‘ (CMOS): 2 mA(Max.)
Operating KM641001-20 : 150 mA(Max.)
KM641001-25 : 130 mA(Max.)
KM641001-35 : 110 mA(Max.)
* Single 5V+10% Power Supply
« TTL Compatible Inputs and Outputs
* Fully Static Operation
-No Clock or Refresh required
* Three State Outputs
« Standard Pin Configuration
KM641001P: 28-DIP-400
KM641001J: 28-S0OJ-400B

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM641001 is a 1,048,576-bit high-speed Static
Random Access Memory organized as 262,144 words
by 4 bits. L )

The KM641001 uses four common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in
high-density high-speed system applications.

The KM641001 is packaged in a 400 mil 28-pin plastic
DIP or SOJ.

PIN CONFIGURATION(TOP VIEW)

[ CLK GEN. H Pre-charge Circuit J
At
e — le— veo
A2 [€— vss
A4 — 2 MEMORY ARRAY |

@ 512 Rows DIP/SOJ

AS % 512x4 Columns
A7 o &
As t—— L
Ag ]
At10 ———

——J L

[ I
U;O‘ Data |——| (O Circuit
; Cont. | | Column Select |
1t0a H
1 O I |
ok .

cs GEN. 4 L e i

Ao As At1 A12 A13 A4 A15 At6 A17

~
e =D ———-
OF

Pin Name Pin Function
Ao-A17 Address Inputs
WE Write Enable
Cs Chip Select
OE Output Enable
1/01~1/04 Data Inputs / Outputs
Vce Power (+5V)
Vss Ground
N.C No Connection




KM641001 CMOS SRAM
ABSOLUTE MAXIMUM RATINGS *
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss ViN,ouT -05t07.0 \
Voltage on Vcc Supply Relative to Vss Vee -05t07.0 \
Power Dissipation Po 1.0 w
Storage Temperature Tstg -65 to 150 °C
Operating Temperature TA 0 to70 °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 DC OPERATING CONDITIONS (Ta=0 to 70°C)

ltem Symbol Min. Typ. Max. Unit
Supply Voltage Vce 4.5 5.0 55 \
Ground Vss 0 0 0 \
Input High Voltage ViH 2.2 - Vec+0.5™ \
Input Low Voltage ViL -0.5* - 0.8 \
* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for <20 mA
“* VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for <20 mA
DC AND OPERATING CHARACTERISTICS
(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified)
Item Symbol Test Condition Min. Max. Unit
Input Leakage Current It Vin=Vss to Vcc -2 2 pHA
Output Leakage Current Lo CS=ViH or OE=ViH or WE=Vu, -2 2 uA
Vour=Vss to Vcc
Average Operating Current lcc Min. Cycle, 100% Duty 20 ns - 150 mA
TS=ViL, lout=0 mA, 25ns - 130
ViN = VIHor ViL 35 ns - 110
Standby Power Supply Current IsB CS=ViH, Min. Cycle - 40 mA
IsB1 CS2Vcce-0.2V, =0 MHz - 2 mA
VIN > Vee-0.2V or VINS0.2V
Output Low Voltage VoL loL=8 mA - 0.4 Vv
Output High Voltage VoH I0H=-4 MA 2.4 - \
CAPACITANCE *(f=1MHz, Ta=25 °C)
Item Symbol Test Condition Min. Max. Unit
Input Capacitance CIN ViN=0V - 7 pF
Input/Output Capacitance Cio Vio=0V - 7 pF

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

=1 v




KM641001 - CMOS SRAM

AC CHARACTERISTICS

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

- Parameter : : Value
Input Pulse Level ) ’ o 7 0to3V
Input Rise and Fall Time ) o o 3ns
Input and Output Timing : 1.5V
Reference Levels ‘ e
Output Load = . o R See below
Output Load (A) Output Load (B)
: . (for tuz, Lz, tWHZ & tow, toLZ & toH2)

45V +5V
480 Q . 480 Q
30 pF*

5 pF*

* Including Scope and Jig Capacitance -

READ CYCLE
Parameter - symbol KM641001-20 KM641001-25 KM641001-35 Unit
Min. : | Max. Min. Max. Min. Max.

Read Cycle Time tRc | 20 - 1 25 - 35 - ns
Address Access Time [ 7.V} - .20 - 25 - 35 ns
Chip Select to Output . tco - .| -.20 - 25 - 35 ns
Output Enable to Output : toE - 10 - 13 - 15 ‘ns
Output Enable to Low-Z Output tz o | - 0 - 0 - ns
Chip E nable to Low-Z Output toz 0 | - 0 - 0 - ns
Output Disable to High-Z Output tHz 0 12 0 15 0 15 ns
Chip-Disable to High-Z Output toHz 0 8 - 0 10 0 15 ns
Output Hold from Address Change toH 3 - 5 - 5 - ns
Chip Select to Power Up Time tPy 0 - 0 25 0 - ns
Chip Deselect Power Down Time tPD - 20 - - - 35 | ns

2 =omsungg
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KM641001 CMOS SRAM

WRITE CYCLE
Parameter Symbol KM641001-20 KM641001-25 | KM641001-35 Unit
Min. Manx. Min. Max. Min. Max.

Write Cycle Time twe 20 - 25 - 35 - ns
Chip Select to End of Write tow 17 - 20 - 30 - ns
Address Set-up Time tas 0 - 0 - 0 - ns
Address Valid to End of Write taw 17 - . 20 - 30 - ns
Write Pulse Width(OE High) twp 15 - 20 - 25 - ns
Write Recovery Time twr 2 - 3 - 3 - ns
Write to Output High-Z twHz 0 8 0 10 0 12 ns
Data to Write Time Overlap tow 12 - 15 - 20 - ns
Data Hold from Write Time toH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 0 - 0 - 0 - ns

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
(CS=0OE=Vi, WE=VH) :

tRC
Address X *

tAA

< toH

Data Out Previous Data Valid Data Valid

s v




KM641001 CMOS SRAM

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

+
RG

A

tAA > tHZ(3,4,5—>|

cs ANNANANRNANANANRN S | 1/ / LT
' <——-tLZ(4,5)—~>{
or TUIWIWIWITTRY {/ ///////////////

) | [<—toLz—>| [ toH ;

Data Out High-Z ( Data Valid m_
—> J/‘*—— trD «— tPD '

Ve Supply «--eeeee I+ e ememmmmmenemeaaaenes . ;

Current s 50%

NOTES (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced
to Vo or Vo levels.

4. At any given temperature and voltage condition, tHz(max.) is less than th(mln ) both for a glven devnce and from
device to device.

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

6. Device is continuously selected with CS =ViL

7. Address valid prior to coincident with CS transition low. '

8. For common 1/O. applications, minimization or elimination of bus contention conditions is necessary during read and
write cycle.

Address ) X |

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

Address )( )(

oE /////////////{// ‘ ALV
cs ANANUNANAANANRANAN w LT
e A /

[ tpw ——————>1€¢—{pH
High-Z
Data In )
[«—tOHZ (6)—> tow
High-Z (8)
Data Out

ELECTRONICS




KM641001 CMOS SRAM

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

Address )( j(
cs JUNURRURRRRRARANANY - LT
tas (9] WP 2) toH —>
WE I\ f
Data Out ’ High-Z@ [ tow mm
NOTES (WRITE CYCLE)

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

2. 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 earliest transition among CS going high and WE going high.
twp is measured from the beginning of write to the end of write.

. tcw is measured from the later of CS going low to end of write.

. tas is measured from the address valid to the beginning of write.

5. twr is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE
going high. -

6. If OE.CS and WE are in the Read Mode during this period, the 1/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

7. For common /O applications, minimization or elimination of bus contention conditions is necessary during read
and write cycle.

8. If TS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state.

9. Dout is the read data of the new address.

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output

should not be applied.

H W

FUNCTIONAL DESCRIPTION

CS WE OE Mode 1/O Pin Supply Current
H X* X Not Select High-Z IsB, IsB1

L H H Output Disable High-Z icc

L H L Read Dour lcc

L L X Write Din lcc

Note : X means Don't Care.

ELECTRONICS



KM641001A .

CMOS SRAM

256K x 4 Bit (With OE) ngh Speed CMOS Static RAM

FEATURES

« Fast Access Time 15,17,20 ns(Max.)
« Low Power Dissipation
Standby (TTL) :30 mA(Max.)
~ (CMOS): 10 mA(Max.)
Operating KM641001A-15 : 190 mA (Max.)
KM641001A-17 : 180 mA (Max.)
KM641001A-20 : 170 mA (Max.)
« Single 5V+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
« Standard Pin Configuration
KM641001AJ : 28-S0OJ-400

FUNCTIONAL BLOCK DIAGRAM

I CLK GEN. H

Pre-charge Circuit |

MEMORY ARRAY
512 Rows
:512x4 Columns

Row Sekect

1101

/O Circuit
Column Select |

L

I
YI¥ISNTY

T

Ao A1 A1l A12 A13 A14 At5 A16 A17

1104

—

a— l¢— Vee
[+ vss

~ GENERAL DESCRIPTION

The KM641001A is a 1,048,576-bit high-speed Static
Random Access Memory organized as 262,144 words
by 4 bits.

The KM641001A uses four common inpht and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
CMOS process and designed for high-speed circuit
technology. Itis particularly well suited for use in
high-density high-speed system applications.

The KM641001A is packaged in a 400 mil 28-pin plastic

.80J.

PIN CONFIGURATION (Top View)

Pin Name * Pin Function
Ao-A17 Address Inputs
WE Write Enable
CS Chip Select
OE Output Enable
1/01~1/04 Data Inputs / Outputs
vce Power (+5V)
Vss Ground
N.C No Connection
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KM641001A CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

ltem Symbol Rating Unit
Voltage on Any Pin Relative to Vss ViNout -05t07.0 v
Voltage on Vcc Supply Relative to Vss Vee -0.5t07.0 \"
Power Dissipation Pp 1.0 W
Storage Temperature Tstg -65 to 150 °C
Operating Temperature TA 0 to70 °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 DC OPERATING CONDITIONS (12=0 to 70 °C)

Item Symbol Min. Typ. Max. Unit
Supply Voltage Vce 4.5 5.0 55 \
Ground Vss 0 0 0 Vv
Input High Voltage ViH 2.2 - Vce+0.5" \
Input Low Voltage ViL -0.5* - 0.8 \

* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS
(Ta=0 to 70 °C, Vcc=5V£10%, unless otherwise specified)

Item Symbol Test Condition Min. Max. Unit
Input Leakage Current 1L VIN=Vss to Vce -2 2 HA
Output Leakage Current Lo CS=ViH or OE=ViH or WE=Vi, -2 2 uA
Vout=Vss to Vcc
Average Operating Current lcc Min. Cycle, 100% Duty 15ns - 190 mA
CS=Vui, lout=0 mA 17 ns - 180
ViIN=ViHorViL 20 ns - 170
Standby Power Supply Current IsB CS=ViH, Min. Cycle - 30 mA
1sB1 CS>Vce-0.2V, f=0 MHz - 10 mA
Vin > Vce-0.2V or VINSD.2V -
Output Low Voltage VoL loL=8 mA - 0.4 \'
Output High Voltage VoH 10H=-4 mA 24 - \
VoH1* | loH1=-100uA - 3.95 \

*Note : Vce=5V+ 5%, Temp. =25°C

CAPACITANCE *(f=1MHz, Ta=25 °C)

Item Symbol Test Condition Min. Max. Unit
Input Capacitance CiN VIN=0V - 6 pF
Input/Output Capacitance Cio Vio=0V - 8 pF

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

ELECTRONICS |




KM641001A

CMOS SRAM

AC CHARACTERISTICS
TEST CONDITIONS

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

Parameter Value
Input Pulse Level 0to3V
Input Rise and Fall Time 3ns
Input and Output Timing 1.5V
Reference Levels
Qutput Load See below

Output Load (A)

Output Load (B)
(for tHz, tLz, twHz, tow, toLz & toHz)

JP

ELECTRONICS

+5V +5V
480 Q 480 Q
Dout Dout
O
255 Q 30 pF* 255 Q 5 pF*
* Including Scope and Jig Capacitance
READ CYCLE
KM641001A-15 | KM641001A-17 | KM641001A-20
Parameter Symbol _ Unit
min. max. min. max. min. max.
| Read Cycle Time tRC 15 - 17 - 20 - ns
Address Access Time taa - 15 - 17 - 20 ns
Chip Select to Output tco - 15 - 17 - 20 ns
Output Enable to Valid Output toe - 8 - 9 - 10 ns
Chip Select to Low-Z Output tz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHz 0 6 0 7 0 8 ns
Output Disable to High-Z Output toHz 0 6 0 7 0 8 ns
Output Hold from Address Change toH 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPu 0 - 0 - 0 - ns
Chip Selection to Power Down Time tPD - 15 - 17 - 20 ns
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KM641001A

CMOS SRAM

WRITE CYCLE
KM641001A-15 KM641001A-17 KM641001A-20
Parameter Symbol Unit
min. max. min. max. min. max.
Write Cycle Time twe 15 - 17 - 20 - ns
Chip Select to End of Write tcw 12 - 12 - 13 - ns
Address Set-up Time tas 0 - 0 - 0 - ns
Address Valid to End of Write taw 12 - 12 - 13 - ns
Write Pulse Width(OE High) twp 12 - 12 - 13 - ns
Write Recovery Time twR 0 - 0 - 0 - ns
Write to Output High-Z twHz 0 8 0 9 0 10 ns
Data to Write Time Overlap tow 8 - 9 - 10 - ns
Data Hold from Write Time toH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 4 - - ns
TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
(CS=0OE=ViL, WE=VIH)
N
(RO
Address ( *
tAa
< toH —>|
Data Out Previous Data Valid Data Valid
163
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KM641001A - CMOS SRAM

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

Address . X X
cs ARRARRANARARRARAY - L1/ / / [T
<tz (45> tOHZ——>]

S NLRNRANRRNLNRYAN W LT

[€—toLz—> FtOH
High-Z
Data Out g 4 Data Valid —

o [«——tpD +— tpp——>

Voe Supply <o JGC - }
A/ 50% 50%
Current s

NOTES (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. tHz and toHz are defined as the time at which the outputs achieve the cpen circuit condition and are not referenced
to VoH or VoL levels.

4. At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from
device to device.

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

6. Device is continuously selected with CS =ViL

7. Address valid prior to coincident with C3 transition low.

8. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and
write cycle.

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

twe

Address X

A

taw tWR (5)

oE LTI ‘ A LNARRARRARRRRANY
cs \\\\\\\\\\\\\\\\\ \ | LT

*-tAs 4)—>| twe (2)

WE \\\\ /

tow toH
High-Z
Data In
[<—toHz (6)—>] tow
High-Z (8)
Data Out

ELECTRONICS
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KM641001A CMOS SRAM

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

Address X

twc

A

taw tWR (5)

cs JANEANRRRNRARARRAN e LI

o /

Nata In

tAs (4) ’l < twe (2) ——— toH ———>]

>

< tpw ——>*— toH

High-Z

tWHZ (6,7)[<—>

! ' (10) )

NOTES (WRITE CYCLE)

1.
2.

(2N~ Nb]

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

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

. tewis measured from the later of CS going low to end of write.
. tas is measured from the address valid to the beginning of write.

. twn is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE
going high.

. 1f OE.CS and WE are in the Read Mode during this period, the 1/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

. For common /O applications, minimization or elimination of bus contention conditions is necessary during read

and write cycle.

. If €S goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state.
9.
10.

Dout is the read data of the new address.
When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output
should not be applied.

FUNCTIONAL DESCRIPTION

CS WE OFE Mode 1/0 Pin Supply Current
H X* X Not Select High-Z IsB, IsB1

L H H Output Disable High-Z lcc

L H L Read Dout lcc

L L X Write D lcc

Note : X means Don't Care.




KM64B1003

BiCMOS SRAM

256Kx4 Bit(With OE) High-Speed BiCMOS Static RAM

FEATURES

« Fast Access Time 8,10,12,15 ns(Max.)
« Low Power Dissipation
Standby (TTL) : 60 mA(max.)
(CMOS): 10 mA(max.)
Operating KM64B1003J- 8: 165 mA(Max.)
) KM64B1003J-10: 155 mA(Max.)
KM64B1003J-12: 145 mA(Max.)
- KM64B1003J-15: 135 mA(Max.)
« Single 5V+10% Power Supply
* TTL Compatible Inputs and Outputs
« Fully Static Operation
- No Clock or Refresh required
* Three State Outputs
» Center Power/Ground Pin Configuration
» Standard Pin Configuration
KM64B1003J : 32-SOJ-400

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM64B1003 is a1,048,576-bit high-speed static
random access memory organized as 262,144 words by
4 bits.

The KM64B1003 uses four common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
BiCMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in
high-density high-speed system applications.

The KM64B1003 is packaged in a 400 mil 32-pin plastic
SOJ.

PIN CONFIGURATION (Top View)

l Pre-charge Circuit |
_ [ [
AQ ] S
A —— 5 | ] le— Voo
Az ———— {5 [+ vss
A3 3 3 MEMORY ARRAY
512 R
A4 —>_ 'g 512x4 og:::ms
A ———5—4 &
A6 ] >——
A7 e ] F—_
A ———JS— |
1191 Data 1O Circuit
O Cont. Column Select
cs
WE A8 Ao A10 A11 A12 A13 A14 A15 A6
/Lﬂ Pin Name Pin Function
GE “Ao-A17 Address Inputs
WE Write Enable
Cs Chip Select
OE Output Enable
1/01~1/04 Data Inputs / Outputs
Vce Power (+5V)
Vss Ground
N.C No Connection
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'KM64B1003 BiCMOS SRAM

ABSOLUTE MAXIMUM_ RATINGS *

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN,OoUT -0.5t07.0 )
Voltage on Vcc Supply Relative to Vss Vee -0.5t0 7.0 v
Power Dissipation Pp 1.0 w
Storage Temperature Tstg -65 to 150 °C
Operating Temperature TA 0 to 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 DC OPERATING CONDITIONS (1A=0 to 70 °C)

Item Symbol Min. Typ. Max. Unit
Supply Voltage Vece 45 5.0 55 \
Ground Vss 0 0 0 \'
Input High Voltage VIH 2.2 - Vce+0.5* \
Input Low Voltage ViL -0.5* - 0.8 \

* Vi(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS
(TA=0 to 70 °C, Vcc=5V+10%, unless otherwise specified)

Item Symbol Test Condition Min. Max. Unit
Input Leakage Current [[] Vin=Vss to Vce -2 2 A
Output Leakage Current Lo CS=Vi+ or OE=VH or WE=Vu, -10 10 A
VouT=Vss to Vcc
Average Operating Current Icc Min. Cycle, 100% Duty 8ns - 165 mA
CS=ViL, VIN = ViHor ViL, 10 ns - 155
louT=0 mA 12ns - 145
WE=ViL or WE=OE=ViH 15ns - 135
Standby Power Supply Current IsB CS=ViH, Min. Cycle - 60 mA
1sB1 CS>Vce-0.2V, =0 MHz - 10 mA
VIN 2 Vce-0.2V or VINSO.2V
Output Low Voltage VoL loL=8 mA - 0.4 Y
Output High Voltage VoH IOH=-4 mA 2.4 - \
CAPACITANCE *(f=1MHz, Ta=25 °C)
ltem Symbol Test Condition Min. Max. Unit
Input Capacitance CIN VIN=0V - 7 pF
Input/Qutput Capacitance Cro Viyo=0V - 8 pF

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

ELECTRONICS




KM64B1003 - BiCMOS SRAM

AC CHARACTERISTICS

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

Parameter Value
Input Pulse Level 0to3V
Input Rise and Fall Time 3ns
Input and Output Timing 1.5V
Reference Levels
‘Output Load See below

Output Load (A) Output Load (B)
Dout (for tHz, tLz, twHz, tow, toLz & toHz)

+5V
480 Q
Dout
255 Q 5 pF*

o

Vi=1.5V

* Including Scope and Jig Capacitance

READ CYCLE

KM64B1003-8 | KM64B1003-10 | KM64B1003-12 | KM64B1003-15
Parameter Symbol i’ Unit

Min. | Max. | Min. | Max. | Min. | Max. | Min. Max.
Read Cycle Time trRC 8 - 10 - 12 - 15 - ns
Address Access Time tAA - 8 10 - 12 - 15 ns
Chip Select to Output tco - 8 - 10 - 12 - 15 ns
Output Enable to Valid Output toE - 4 - 5 - 6 - 6 ns
Chip Select to Low-Z Output tLz 3 - 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - 0 - ns
Chip Disable to HighLZ Output tHZ 0 4 0 5 0 6 0 6 ns
Output Disable to High-Z Output toHZ 0 4 0 5 (4} 6 0 6 ns
Output Hold from Address Change| toH 3 - 3 - 3 - 3 - ns

ELECTRONICS



KM64B1003 BiCMOS SRAM

WRITE CYCLE

KM64B1003-8 | KM64B1003-10] KM64B1003-12| KM64B1003-15
Parameter Symbol Unit

Min. | Max.| Min. | Max. | Min. | Max. | ‘Min. | Max.
Write Cycle Time twe 8 - 10 - 12 - 15 B ns
Chip Select to End of Write tcw [ - 7 - 8 - 10 - ns
Address Set-up Time tas 0 - 0 - 0 - 0 - ns
Address Valid to End of Write taw 6 - 7 - 8 - 10 - ns
Write Pulse Width(OE High) twp 6 - 7 R 8 - 8 . ns
Write Pulse Width(OE Low) twe 8 - 9 - 10 - 10 - ns
Write Recovery Time tWR 1 - 1 - 1 - 1 - ns
Write to Output High-Z twHz 0 4 0 5 0 6 - 6 ns
Data to Write Time Overlap tow 4 - 5 - 6 - 7 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - 3 - ns

ELECTRONICS S



KM64B1003 BiCMOS SRAM

TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (WE=Vi)

#
RC

vAddress “ ‘ X ’ ) X

cs A o ‘ ,}" // / / / [/ 77
—t1z (4,5)«»{ :
oF AWMDY7 17777 / / / T

<—toLz—>] < toH> -
Data Out High-Z L Data Valid —

NOTES (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced

to VoH or VoL levels.

4. At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from
device to device.

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

6. Device is continuously selected with CS =ViL

7. Address valid prior to coincident with CS transition low.

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and
write cycle.

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

twe

A

Address )(
taw tWR (5)

oe LT / /] ANARRARARARARARNY

e tow
cs \\\\\\\\\\\\\\\\\\ A1

tAS (4)"1 twe (2)

e o /

tow toH
High-Z
Data In

[«<——toHZ (6)—> tow —>
High-Z (8)

-~

Data Out

imauiig

ELECTRONICS




KM64B1003 BiCMOS SRAM

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

Address X ) 4

cs JANENARERRRRRANARN - L0

WE *\\\ /

Data Out ' High-Z (8) [<— tow m @XXXX
NOTES (WRITE CYCLE)

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

2. A write occurs during the overlap of a low CS and a low WE. A write begins at the latest transition amongCS
going low and WE going low: A write ends at the earliest transition among TS going high and WE going high.
twp is measured from the beginning of write to the end of write.

. tcw is measured from the later of CS going low to end of write.

. tas is measured from the address valid to the beginning of write.

5. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE

going high.

6. If OE.CS and WE are in the Read Mode during this period, the 1/0 pins are in the output low-Z state. Inputs of

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

7. For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read

and write cycle.

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state.

9. Dout is the read data of the new address.

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

S W

FUNCTIONAL DESCRIPTION

CS WE OE Mode I/O Pin Supply Current
H X* X Not Select High-Z Iss, IsB1

L H H Output Disable High-Z lcc

L H L Read Dour lcc

L L X Write Din lcc

Note : X means Don't Care.

=g
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KM641003

CMOS SRAM

256K x 4 Bit ( Wlth OE) ngh Speed CMOS Statlc RAM

FEATURES

« Fast Access Time 15,17,20 ns(Max.)
* Low Power Dissipation .
Standby (TTL) :40 mA(max.)
(CMOS): 10 mA(max.)
Operating KM641003-15 : 170 mA(max.)
KM641003-17 : 160 mA(max.)
KM641003-20 : 150 mA(max.)
« Single 5V+£10% Power Supply
» TTL Compatible Inputs and Outputs
« |/O Compatible with 3.3V Device
« Fully Static Operation
-No Clock or Refresh reqwred
» Three State Outputs
« Center Power/Ground Pin Conflguratlon
« Standard Pin Configuration
KM641003J : 32-SOJ-400

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION =%

The KM641003 is a 1,048,576-bit high-speed Static
Random Access Memory orgamzed as 262,144 words
by 4 bits.

- The KM641003 uses four common input and output

lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
CMOS process and designed for high-speed circuit
technology. Itis particularly well suited for use in
high-density high-speed system applications.

. The KM641003 is packaged in a 400 mil 32-pin plastic

SOJ.

PIN CONFIGURATION (Top View)

[ CLK GEN. I——-I Pre-charge Circuit ] ne [1] At7
I | | Ao E Ate
] A1 E Ats
Ao Co Az |4 A4
At — — le— Ve s [5] A13
A2 LT [ vss
A3 — MEMORY ARRAY cs [¢] GE
3 512 Rows /01 IZ /04
As L > 4 512x4 Columns vee E Vss
Ao be a vss [9] vee
A7 — || voe [i9] 103
Ao F— we 1] A2
Ao — — I | as [12 A1t
1101 1 p — as [ Ato
. Data \/O Circuit E
Vo4 cont. | ] Column Select | As T A9
i 5]
T "’E Ao
cLK t Ik> 1$ & N.C NC
cs o) GEN.
O]
D ]
WE A4 As  At1 A12 A13 A14 A15 A16 A17 -
‘ A : Pin Name Pin Function
. ZhN|
OE Ao-A17 Address Inputs
WE Write Enable
CS Chip Select
OE Qutput Enable
1/01~1/04 Data Inputs / Outputs
Vce Power (+5V)
Vss Ground
N.C No Connection
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KM641003 CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin,out -0.5t07.0 \
Voltage on Vcc Supply Relative to Vss Vce -0.5t07.0 Vv
Power Dissipation Pp 1.0 2
Storage Temperature Tstg -65 to 150 °C
Operating Temperature TA 0 to 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 DC OPERATING CONDITIONS (1a=0 to 70 °C)

ltem Symbol Min. Typ. Max. Unit
Supply Voltage Vce 45 5.0 55 \
Ground Vss 0 0 0 \
Input High Voltage ViH 2.2 - Vce+0.5* \
Input Low Voltage ViL -0.5* - 0.8 \

* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS
(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified)

Item Symbol Test Condition Min. Max. Unit
Input Leakage Current Iui VIN=Vss to Vce -2 2 uA
Output Leakage Current ILo CS=ViH or OE=ViH or WE=ViL, -2 2 uA
Vour=Vss to Vce
Average Operating Current lcc Min. Cycle, 100% Duty 15 ns - 170 mA
CS=ViL, IViN=VIHOrViL, |17 ns - 160
lout=0 mA 20 ns - 150
Standby Power Supply Current IsB CS=ViH, Min. Cycle - 40 mA
IsB1 CS>Vce-0.2V, f=0 MHz - 10 mA
ViN > Vce-0.2V or VINSD.2V
Output Low Voltage Vou loL=8 mA - 0.4 \"
Output High Voltage VoH I0H=-4 mA 2.4 - Vv
VoH1* |OH1=-100pA - 3.05 \"

*Note : Vcc=5V+ 5%, Temp. =25°C

CAPACITANCE *(f=1MHz, Ta=25 °C)

Item Symbol Test Condition Min. Max. Unit
Input Capacitance CiN ViIN=0V - 6 pF
Input/Output Capacitance Cvo Vio=0V - 8 pF

* Note: Capacitance is sampled and not 100% tested.
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KM641003 CMOS SRAM

AC CHARACTERISTICS

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

Parameter Value
Input Puise Level 0.to3V
Input Rise and Fall Time k 3ns
Input and Output Timing 1.5V
Reference Levels
Output Load ‘ See below
Output Load (A) Output Load (B) :
(for tHz, tLz, twHz, tow, toLz & toHz)
+5V +5V
480 Q 480 Q
Dout Dour
255 Q 30 pF* 255 Q 5 pF*
* Including Scope and Jig Capacitance
READ CYCLE
KM641003-15 KM641003-17 KM641003-20 )
Parameter Symbol Unit
‘ Min Max Min Max Min Max
Read Cycle Time tRC 15 - 17 - 20 - ns
Address Access Time tAA - 15 - 17 - 20 ns
Chip Select to Output tco - 15 - 17 - 20 ns
Output Enable to Valid Output toE - 8 - 9 - 10 ns
Chip Select to Low-Z Output tLz 0 - 0 - 0 - ns
Output Enable to Low-Z Output toLz 3 - 3 - 3 - ns
Chip Disable to High-Z Output tHzZ 0 6 0 7 0 8 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 ns
Output Hold from Address Change tOH 3 - 3 - 5 - ns
Chip Selection to Power Up Time tPu 0 - o | - 0 - ns
Chip Selection to Power Down Time|  tep - 15 - 17 - 20 ns




WRITE CYCLE
Parameter Symbol KM641003-15 KM641003-17 KM641003-20 Uniit
Min Max Min Max Min Max
Write Cycle Time twe 15 - 17 - 20 - ns
Chip Select to End of Write tcw 12 . 12 R 13 R ns
Address Set-up Time tas 0 - 0 N 0 - ns
Address Valid to End of Write taw 12 R 12 R 13 - ns
Write Pulse Width(OE High) twp 9 - 10 . 11 - ns
Write Recovery Time tWR 0 - 0 - 0 . ns
Write to Output High-Z twHz 0 8 0 8 0 10 ns
Data to Write Time Overlap tow 8 R 9 - 10 - ns
Data Hold from Write Time toH 0 - 0 R 0 - ns
End Write to Output Low-Z tow 3 - 4 . 5 - ns
TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlied)
(CS=0FE=ViL, WE=ViH)
s N
RC
Address )( *
tAA >
< toH
Data Out Previous Data Valid Data Valid
175
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KM641003 CMOS SRAM

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

Address X — X

S NARRLNNNNNRRRRN A [T
' 1.z (45— : tonz

S NNARRRRRNNRNN AN N LTI

<—toLz—> [<toH
Data Out High-Z ( Data Valid ‘XIXXE—"—*
—» /F——— tPD «— tpD
vee Supply e |GG~ -mmmmmmmmmeee e .
Current lsB - 50%

NOTES (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced
to VoH or VoL levels.

4. At any given temperature and voltage condition, tHz(max.) is less than ttz(min.) both for a given device and from
device to device.

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

6. Device is continuously selected with TS =ViL

7. Address valid prior to coincident with TS transition low.

8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and
write cycle.

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

Address X X

«  J77IIITIIIY - AANRRARRRNRRRRARNY
= TN I
- m /

tow tOH .
High-Z
Data In
[«——tOHZ (6)—> tow
High-Z (8)
Data Out
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KM641003 CMOS SRAM

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

Address X X

cs JUNEURRARARRRRRANAY e LT
tas (4)->| P**—*—twp [F) — toH —>

e m /

Data Out ' HighZ @) [~ tow W(XXXXX

NOTES (WRITE CYCLE)

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

2. A write occurs during the overlap of a low CS and a low WE. A write begins at the latest transition amongCS
going low and WE going low: A write ends at the earliest transition among TS going high and WE going high.
twp is measured from the beginning of write to the end of write.

. tcw is measured from the later of CS going low to end of write.

. tas is measured from the address valid to the beginning of write.

5. twn is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE
going high.

6. If OE.CS and WE are in the Read Mode during this period, the 1/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

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read
and write cycle.

8. 1 TS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state.

9. Dout is the read data of the new address.

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output

should not be applied.

W

FUNCTIONAL DESCRIPTION

CS WE OE Mode 1/0 Pin Supply Current
H X* X Not Select High-Z IsB, IsB1

L H H Output Disable High-Z lcc

L H L Read Dout lcc

L L X Write Din Icc

Note : X means Don't Care.
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KM641003A

CMOS SRAM

256K x 4 Bit ( W/th OE) High-Speed CMOS Static RAM

FEATURES

* Fast Access Time 12,15,17,20 ns(Max.)
* Low Power Dissipation
Standby (TTL) :30 mA(Max.)
(CMOS): 10 mA(Max.)
Operating KM641003A-12 : 200 mA(Max.)
KM641003A-15 : 190 mA(Max.)
KM641003A-17 : 180 mA(Max.)
KM641003A-20 : 170 mA(Max.)
"« Single 5V+£10% Power Supply
« TTL Compatible Inputs and Outputs
/0 Compatible with 3.3V Device
* Fully Static Operation
-No Clock or Refresh required
*» Three State Outputs
* Center Power/Ground Pin Configuration
« Standard Pin Configuration
KM641003AdJ : 32-SOJ-400
KM641003AT : 32-TSOP2-400F

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM641003A is a 1,048,576-bit high-speed Static
Random Access Memory organized as 262,144 words
by 4 bits.

The KM641003A uses four common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung’s advanced
CMOS process and designed for high-speed circuit
technology. Itis particularly well suited for use in
high-density high-speed system applications.

The KM641003A is packaged in a 400 mil 32-pin plastic
SOJ and TSOP(ll) forward.

PIN CONFIGURATION (Top View)

] CLK GEN. H Pre-charge Circuit J ne [1] A7
Ao {2 At6
L | J | A1 E A5
Ao 1> — A2 |4 Atg
A1 o a— I le— Vce as[5 A13
A2 — [——
A3 — MEMORY ARRAY ves s % OF
512 R 1101 1104
A4 ] 2 512x4 c;:rsnns vee [B] sOJ vss
As —
vss [8] vee
Ae = vz [0 TSOP(Il) .
A7 — WE E A12
A8 o | | ] A fi2 At
101 — As |13 At0
A Data /O Circuit 4
/o4 Cont. il Column Select 1 A = Ao
ﬁugllllllllll o= a
| CLK M& ‘$‘ ; I N.C N.C
B~ B s e e e
WE As A10 At1 Ai2 A13 At4 A15 A16 A17
A Pin Name Pin Function
PZRN
OE Ao-A17 Address Inputs
WE Write Enable
. C% Chip Select
OE Output Enable
1/01~1/04 Data Inputs / Outputs
Vee Power (+5V)
Vss Ground
N.C No Connection
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KM641003A CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN,oUT -05t07.0 \"
Voltage on Vcc Supply Relative to Vss Vee -05t7.0 "
Power Dissipation Pp 1.0 W
Storage Temperature Tstg -65 to 150 °C
Operating Temperature TA 0 to70 °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 DC OPERATING CONDITIONS (1a=0 to 70 °C)

Item Symbol Min. Typ. Max. Unit
Supply Voltage Vce 45 5.0 55 \
Ground Vss 0 0 0 \"
Input High Voltage ViH 2.2 - Vce+0.5™" \
Input Low Voltage ViL -0.5" - 0.8 \

* ViL(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS

(Ta=0 to 70 °C, Vcc=5V+10%, unless otherwise specified)

ltem Symbol Test Condition Min. Max. Unit
Input Leakage Current W] VIN=Vss to Vce -2 2 nA
Output Leakage Current ILo CS=ViH or DE=VIH or WE=Vi, -2 2 HA
Vout=Vss to Vcc
Average Operating Current lcc Min. Cycle, 100% Duty 12 ns - 200 mA
CS=ViL, VIN=ViHOrVIL, | 15ns - 190
lout=0 mA 17 ns - 180
20 ns N 170
Standby Power Supply Current IsB CS=ViH, Min. Cycle - 30 mA
IsB1 CS>Vce-0.2V, =0 MHz - 10 mA
VIN > Vce-0.2V or ViN<0.2V
Output Low Voltage VoL loL=8 mA - 0.4 \
Output High Voltage VoH |OH=-4 mA 2.4 - Vv
VoH1* | loni=-100uA - 3.95 v

*Note : Vcc=5V+ 5%, Temp. =25°C

CAPACITANCE *(f=1MHz, Ta=25 °C)

Item Symbol Test Condition Min. Max. Unit
Input Capacitance CIN ViN=0V - 6 pF
Input/Output Capacitance Cio Viyo=0V - 8 pF

* Note: Capacitance is sampled and not 100% tested.
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KM641003A

CMOS SRAM

AC CHARACTERISTICS
TEST CONDITIONS

(TA=0 t0.70 °C,Vcc=5V+10%,unless otherwise specified,)

Parameter Value
Input Pulse Level 0to3V
Input Rise and Fall Time 3ns
Input and Output Timing 1.5V
| Reference Levels ‘
Output Load See below
Output Load (A) Output Load (B)
~ (for tHz, tLz, twHz, tow, toLz & tonz)b
+5V +5V
480 Q 480 Q
Dout Dout
[
255Q 30 pF* 255 Q 5 pF*
* Including Scope and Jig Capacitance
READ CYCLE
KM641003A | KM641003A | KM641003A | KM641003A
Parameter Symbol -12 -15 -17 -20 Unit
min. | max.| min.| max.| min.| max.| min.| max.
Read Cycle Time tRC 12 - 15 - 17 - 20 - ns
Address Access Time tAA - 12 - 15 - 17 - 20 ns
Chip Select to Output” tco - 12 - 15 - 17 - 20 | ns
Output Enable to Valid Output toE - 6 - 7 - 8 - 9 ns
Chip Select to Low-Z Output tz 3 - 3 3 3 - ns
Output Enable to Low-Z Output torLz 0 - 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHz 0 6 0 7 0 8 0 9 ns
Output Disable to High-Z Output toHz 0 6 0 7 0 8 0 9 ns
Output Hold from Address Change toH 3 - 3 - 3 - 3 - ns
Chip Selection to Power Up Time tru 0 - "0 - 0 - 0 - ns
Chip Selection to Power Down Time|  tPp - 12 - 15 - 17 - 20 ns

<P
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KM641003A CMOS SRAM

WRITE CYCLE
KM641003A | KM641003A | KM641003A | KM641003A
Parameter Symbol -12 -15 -7 -20 Unit
min. | max.] min.| max.| min.| max.| min.| max.

Write Cycle Time twe 12 - 15 - 17 - 20 - ns
Chip Select to End of Write tcw 8 - 10 - 11 - 12 - ns
Address Set-up Time tas 0 - 0 - 0 - 0 - ns
Address Valid to End of Write taw 8 - 10 - 11 - 12 - ns
Write Pulse Width(OE High) twep 8 - 10 - 11 - 12 - ns
Write Recovery Time twR 0 - 0 - 0 - 0 - ns
Write to Output High-Z twHZ 0 6 0 7 0 8 0 9 ns
Data to Write Time Overlap tow 6 - 7 - 8 - 9 - ns
Data Hold from Write Time toH 0 - 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - 3 - ns

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)

(CS=0E=ViL, WE=VIH)

tRC >
Address )( *
taa '
< toH
Data Out Previous Data Valid Data Valid
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KM641003A CMOS SRAM

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

tRC

A

‘—tHZ(S 4,5)—>

cs ANVANRRRRRLRRRRN LT

le—tLZ (4,5)—+{ —toHZ

or TR ™ LTI

[<—toLz—> [<toH
High-Z
Data Out = ( Data Valid —

— +— tPD «— tpp——»|
VCC Supply ............ 'cc .......................... .
o 50%
Current IsB 50% )

NOTES (READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced
to VoH or VoL levels.

4. At any given temperature and voltage condition, tHz(max.) is less than tLz(min.) both for a given device and from
device to device.

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

6. Device is continuously selected with TS =ViL

7. Address valid prior to coincident with CS transition low.

8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and
write cycle.

Address ‘ ‘ X

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

Address X A

oF [T { / Lw AL
cs AUUNURRANANANRANAN LT
WE ‘}\\\\ /

tow tDH
High-Z
Data In
[<——tOHZ (6)—>] tow
High-Z (8)
Data Out
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KM641003A CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(2) (OE Low Fixed)

Address X )(

cs JUNERENNARARRNARAN e LTI
e ™ /

pata Ou Hghze [ tow *Mm
NOTES (WRITE CYCLE)

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

2. A write occurs during the overlap of alow CS and a low WE. A write begins at the latest transition among TS
going low and WE going low: A write ends at the earliest transition among TS going high and WE going high.
twe is measured from the beginning of write to the end of write.

. tcw is measured from the later of CS going low to end of write.

. tas is measured from the address valid to the beginning of write.

5. twR is measured from the end of write to the address change. twr applied in case a write ends as CS, or WE
going high.

6. If OE,CS and WE are in the Read Mode during this period, the 1/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

7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read
and write ¢ycle.

8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state.

9. Dout is the read data of the new address.

10. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output

should not be applied.

» W

FUNCTIONAL DESCRIPTION

CS WE OE Mode 1/0 Pin Supply Current
H X* X Not Select High-Z Ise, IsB1

L H H Output Disable High-Z Icc

L H L Read Dour lcc

L L X ) Write Din lcc

Note : X means Don't Care.
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KM681001

CMOS SRAM

128K x 8 Bit High-Speed CMOS Static RAM

FEATURES
» Fast Access Time 20,25,35 ns(Max.)
» Low Power Dissipation
Standby (TTL) :40 mA(Max.)
(CMOS): 2 mA(Max.)
Operating KM681001-20 : 170 mA(Max.)
KM681001-25 : 150 mA(Max.)
KM681001-35 : 130 mA(Max.)
« Single 5V+10% Power Supply
* TTL Compatible Inputs and Outputs
« Fully Static Operation
-No Clock or Refresh required
* Three State Outputs
« Standard Pin Configuration
KM681001P: 32-DIP-400
KM681001J: 32-SOJ-400

FUNCTIONAL BLOCK DIAGRAM

l CLK GEN. H Pre-charge Circuit

GENERAL DESCRIPTION

The KM681001 is a 1,048,576-bit high-speed Static
Random Access Memory organized as 131,072 words
by 8 bits.

The KM681001 uses eight common input and output
lines and has an output enable pin which operates
faster than address access time at read cycle.

The device is fabricated using Samsung's advanced
CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in
high-density high-speed system applications.

The KM681001 is packaged in a 400 mil 32-pin plastic
DIP or SOJ.

PIN CONFIGURATION(TOP VIEW)

I I [

At ——

A2 > - -— vce

Az > "Memory Array -— VsS

As [S7— & 512 Rows

As > ‘i 2568 Columns

A7 — S

At — DIP/SOJ

Ata = [

.___._I—.J I
V?‘ Data 1/ Circuit
108 . z Cont. | | Column Select |
‘ T
CLK L.}
L | (BR800 8045

= T I T T T T 1]

57 o A4 A Ag A10 A1l A13 At5 Ats

WE ﬂ

oF —— : Pin Name Pin Function
Ao-Ats Address Inputs
WE Write Enable
C51.CS2 Chip Select
OE Qutput E nable
1/01~1/O8 Data Inputs/Outputs
Vee Power(+5V)
Vss Ground
N.C. No Connection




KM681001 CMOS SRAM

ABSOLUTE MAXIMUM RATINGS *

ltem Symbol Rating Unit
Voltage on Any Pin Relative to Vss ViIN,ouT -05t07.0 \
Voltage on Vcc Supply Relative to Vss Vce -0.5t07.0 \Y
Power Dissipation Po 1.0 w
Storage Temperature Tstg -65to 150 °C
Operating Temperature Ta 0 to 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 DC OPERATING CONDITIONS (12=0 to 70 °C)

Iltem Symbol Min. Typ. Max. Unit
Supply Voltage Vce 45 5.0 5.5 v
Ground Vss 0 0 0 \
Input High Voltage ViH 2.2 - Vce+0.5™ \
Input Low Voltage ViL -0.5" - 0.8 \

* Vi(Min.)= -2.0V ac (Pulse Width<10 ns) for 1<20 mA
** VIH(Min.)= Vcc+2.0V ac (Pulse Width<10 ns) for 1<20 mA

DC AND OPERATING CHARACTERISTICS

(TAa=0 to 70 °C, Vcc=5V+10%, unless otherwise specified)

Item Symbol Test Condition Min. Max. Unit
Input Leakage Current Ll VIN=Vss to Vce 2 2 A
Output Leakage Current o |CST=ViH or CS2=ViLor WE=Vi, 2 2 pA
VouT=Vss to Vce
Average Operating Current lcc | Min. Cycle, 100% Duty 20 ns - 170 mA
CS7=ViL, CS2=VIH, 25 ns - 150
ViIN = ViHor ViL, lout=0 mA | 35 ns - 130
Standby Power Supply Current s | CST=ViH or CS2=ViL Min. Cycle - 40 mA
Ise1 | CST>Vce-0.2V or CS2<0.2V,f=0MHZ - 2 mA
VIN > Vee-0.2V or VINSD.2V
Output Low Voltage VoL | loL=8 mA - 0.4 \
Output High Voltage VOH | loH=-4 mA 2.4 - \

CAPACITANCE *(f=1MHz, Ta=25 °C)

ltem Symbol Test Condition Min. Max. Unit
Input Capacitance CiN VIN=0V - 7 pF
Input/Output Capacitance Cvo Viio=0V - 7 pF

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

E . ) R
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KM681001 CMOS SRAM

AC CHARACTERISTICS
TEST CONDITIONS

(TA=0 to 70 °C,Vce=5V+10%,unless otherwise specified.)

Parameter Value
| Input Pulse Level ) 0to3V
Input Rise and Fall Time i 3ns
Input and Output Timing 1.5V
Reference Levels
Output Load See below
Output Load (A) Output Load (B)
(for tHz, tLz, twHZ & tow, toLz & toHZ)
+5V +5V
480 Q 480 Q
Dout Dour
o o
255 Q 30 pF* 255 Q 5 pF*

|||
|

* Including Scope and Jig Capacitance

READ CYCLE
Parameter Symbol KM681001-20 | KM681001-25 KM681001-35 Unit
Min. Max. Min. Max. Min. Max.

Read Cycle Time tRC 20 - 25 - 35 - ns
Address Access Time tAA - 20 - 25 - 35 ns
Chip Select to Output tcot, tcoz - 20 - 25 - 35 ns
Output Enable to Output toE - 10 - 13 - 15 ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip E nable to Low-Z Output tLzi1, tLze 0 - 0 - 0 - ns
Output Disable to High-Z Output toHz 0 8 0 10 0 15 ns
Chip Disable to High-Z Output tHz1, tHz2 0 12 0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>