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Page Current 

5 TABLE OF CONTENTS 
22. KM68FV1000 - , 128x8, Commercial .. , 195 
23. KM68FS1000Z-, 128x8, 48-CSP-, 206 

98 PIN DESCRIPTION 
Pin name of 44-TSOP(ll) Forward and Reverse: 
1.A4, 2.A3, - , 44.A5 

130 DC AND OPERA TING CHARACTERISTICS 
Standby Current, lss, Test conditions: 
CST =VIH, CS2=VIH 

255,268 TIMING WAVE FORM OF WRITE CYCLE(1) 
(~=Controlled) tWP1 (2) 

255,268 TIMING WAVE FORM OF WRITE CYCLE(2) 
(~=Low Fixed) tWP(2) 

283 TIMING WAVE FORM OF WRITE CYCLE(1) 
(CS°=Controlled) tWP1(2) 

276, 284, 333, DATA RETENTION CHARACTERISTICS* 
384, 501, 518, VCC =2.0V, CS•• VCC - 0.2V, ... 
532, 548 

363 DC AND OPERA TING CHARACTERISTICS 
Standby Current, Test conditions: 
ISB : Min. Cycle, CS=VIH 

ls01 : f=OMHz, CS··· Vcc-0.2V, VIN•• Vcc-0.2V or 
VIN •• 0.2V 

308,357,402 " NOTE: Above test conditions are ... " 
below TEST CONDITIONS 

411,439,467 Blank below TEST CONDITIONS 

411, 439, 467 Blank below READ CYCLE 

412,440,468 Blank below WRITE CYCLE 

932,941,950 DC ELECTRICAL CHARACTERISTICS 
Standby Current, ls01, Test conditions: 
f=Max, 100% Duty, Device deselected, ... 
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Correction 

TABLE OF CONTENTS 
22. KM68FV1000 .. , 128Kx8, Commercial-, 195 
23. KM68FS1000Z-, 128Kx8, 48-CSP-, 206 

PIN DESCRIPTION 
Changed Pin name of 44-TSOP(ll)Forward and Reverse: 
1.A4, 2.A3, 3.A2, 4.A1, 5.AO, 6.CS, 
7.1101, 8.1102, 9.1103, 10.1104, 11.Vcc, 12.Vss, 
. 13.1105, 14.1106, 15.1101. 16.1108, 11.WE' • 18.A17, 
19.A16, 20.A 15, 21.A 14, 22.A 13, 23.A 12, 24.A11, 
25.A10, 26.A9, 27.A8, 8.N.C, 29.11019, 30.11010, 
31.11011, 32.11012, 33.Vcc, 34.Vss, 35.11013, 36.11014, 
31.11015, 38.11016, 39.rn, 40.UB, 41.0E, 42.A7, 
43.A6, 44.A5 

DC AND OPERATING CHARACTERISTICS 
Standby Current, lse, Test conditions: 
CST =VIH, CS2•VIL 

TIMING WAVE FORM OF WRITE CYCLE(1) 
(OE=Controlled) tWP(2) 

TIMING WAVE FORM OF WRITE CYCLE(2) 
(OE=Low Fixed) tWP1(2) 

TIMING WAVE FORM OF WRITE CYCLE(1) 
(CS=Controlled) tWP(2) 

DATA RETENTION CHARACTERISTICS* 
VCC = 3.0V, ~ •• VCC - 0.2V, ... 

DC AND OPERATING CHARACTERISTICS 
Standby Current, Teat conditions: 
lse: Min. Cycle, ffi•VIH or CS2=VIL 

ls01 : f=OMHz, ffi •• Vcc-0.2V or CS2 •• 0.2V, 
V1N •• Vcc-0.2V or VIN•• 0.2V 

Remove "NOTE: Above test conditions are-" 
below TEST CONDITIONS 

Add "NOTE: Above test conditions are also applied at 
industrial temperature range" below TEST CONDITIONS 

Add "NOTE: Above parameters are also guaranteed at 
industrial temperature range" below READ CYCLE 

Add " NOTE: Above parameters are also guaranteed at 
industrial temperature range" below WRITE CYCLE 

DC ELECTRICAL CHARACTERISTICS 
Standby Current, lse1, Test conditions: 
f=O MHz, Device deselected, ... 

If you want to get a revised specification, you can see and download the specification form web site, www.sec.samsung.com/sram, 
by pdf file. 
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903, 912, 921, A-1. SYNCHRONOUS PIPELINE BURST TRUTH Refer to below tlble 
TABLE(Data field), 256KB Module 
KMM764V41AG2,KMM764V41AG7, KMM764V45AG 

A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 

F~ ·~ ··:'iRfS·, WRIT! K Actda'lesAcceuecl 
-cc 
s~< ,' ... :.':::? ~·· . ....,..!"" ... L. 

H X* x L x x .. ·NIA Not Selected 

L H L x x x .. NIA Not Selected 

L H x L x x .. NIA Not Selected 

L L L x x x .. External Addre11 Begin Burst Read Cycle 

L L H L x L .. External Addre11 Begin Burst Write Cycle 

L L H L x H .. External Addre11 Begin Burst Read Cycle 

x x H H L H .. NextAddre11 Continue Burst Read Cycle 

H x x H L H .. NextAddre11 Continue Burst Read Cycle 

x x H H L L .. NextAddre11 Continue Burst Write Cycle 

H x x H L L .. NextAddre11 Continue Burst Write Cycle 

x x H H H H .. Current Addre11 Suspend Burst Read Cycle 

H x x H H H .. Current Address Suspend Burst Read Cycle 

x x H H H L .. Current Addre11 Suspend Burst Write Cycle 

H x x H H L .. Current Addre11 Suspend Burst Write Cycle 

Page Current Correction 

930,939,948 A-1. SYNCHRONOUS PIPELINE BURST TRUTH Refer to below tlble 
TABLE(Data field), 512KB Single Bank Module 
KMM764V72G2,KMM764V72G7, KMM764V75G 

A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) ."C'." ~ .~·· 559 ·WIQT! K AddreuACCMHCI Operation . .: 

H x L x x .. NIA Not Selected 

H L x x x .. NIA Not Selected 

L L x x x .. External Address Begin Burst Read Cycle 

L H L x L .. External Address Begin Burst Write Cycle 

L H L x H .. External Addrus Begin Burst Read Cycle 

x H H L H .. NextAddre11 Continue Burst Read Cycle 

H x H L H .. NextAddre11 Continue Burst Read Cycle 

x H H L L .. Next Address Continue Burst Write Cycle 

H x H L L .. Next Address Continue Burst Write Cycle 

x H H H H .. Current Addre11 Suspend Burst Read Cycle 

H x H H H .. Current Addreu Suspend Burst Read Cycle 

x H H H L •• Current Addreu Suspend Burst Write Cycle 

H x H H L •• Current Addre11 Suspend Burst Write Cycle 

If you want to get a revised specification, you can ... and download the specification fomi web slte,www.sec.samsung.com/sram, 
by pdf file. 
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PACKAGE DIMENSIONS 
The arrow which indicate package width, is wrong. 

XX-SOP-YYY 

#yy 

#x #xx 

962, 963, 964 XX-TSOP1-YYY.YY 

966 

969, 970, 971, 
972, 973 

XX-TSOP2-YYYY 

#yy 

#x 

XX-SOJ-YYY 

#yy 

A 

-.---- F=!=.!:::=====:o-----
1 

I 
A\ 

1120-7061 June 1997 
1997 SRAM DATA BOOK 

Correction 

PACKAGE DIMENSIONS 
See point "A" below drawing 

XX-SOP-YYY 

#x 

XX-TSOP1-YYY.YY 

A 

#xx 

J_I __ [ 
XX-TSOP2-YYYY 

#x #xx 

XX-SOJ-YYY 

If you want to get a revised specification, you can see 1nd download the specification form web site, www.sec.samsung.com/sram, 
by pdf file. 
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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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Synchronous SRAM Module 
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105. KMM764V41AG7 

106. KMM764V45AG 

107. KMM764V72G2 

108. KMM764V72G7 

109. KMM764V75G 

Ill. PACKAGE DIMENSIONS 

64Kx64 

64Kx64 

64Kx64 

64Kx64 

64Kx64 

64Kx64 

256K SPB SAAM Module, Bbit tag ------ 901 

256K SPB SAAM Module, Bbit tag with resister -- 910 

256K SPB SAAM Module, 11 bit tag with resister -- 919 

512K SPB SAAM Module, Bbit tag, Single bank -- 928 

512K SPB SAAM Module, 8bittag with resister,--937 
Single bank 

512K SPB SAAM Module, 11 bit tag with resister, -- 946 
Single bank 

~------------------------957 

IV. SALES OFFICES and MANUFACTURES REPRESENTATIVES --------977 









MEMORY ICs FUNCTION GUIDE 

1. SAAM PRODUCT TREE 
1.1.1. Low Power(5.0V Operation) SAAM 

256K bit 32Kx8 KM62256CL-4/4L KM62256CL-5/5L KM62256CL-7/7L 

KM62256CLl/-7/7L KM62256CLl/-10/1 OL 

KM62256DL-5/5L KM62256DL-7/7L 

KM62256DLl/-7/7L KM62256DLl/-10/1 OL 

512K bit 64Kx8 KM68512AL-4/4L KM68512AL-5/5L KM68512AL--7/7L 

KM68512ALl-7/7L KM68512ALl-10/1 OL 

1Mbit 128Kx8 KM681 OOOBL-5/5L KM681 OOOBL-7 /7L 

KM681 OOOBLE-7/7L KM681OOOBLE-10/1 OL 

KM681 OOOBLl-7/7L KM681OOOBLl-10/1 OL 

KM681 OOOCL-4/4L KM681 OOOCL-5/5L KM681 OOOCL-7/7L 

KM681 OOOCLl-5/5L KM681 OOOCLl-7/7L KM681 OOOCLl-10/10L 

64Kx16 KM6161 OOOBL-5/5L KM6161 OOOBL-7/7L 

KM6161 OOOBLl-7/7L KM6161OOOBLl-10/1 OL 

4Mbit 512Kx8 KM684000AL-5/5L KM684000AL-7/7L 

KM684000ALl-7 /7L KM684000ALl-10/1 OL 

KM684000BL-5/5L KM684000BL-7/7L 

KM684000BLl-7/7L KM684000BLl-10/1 OL 

256Kx16 KM6164000BL-5/5L KM6164000BL-7/7L 

KM6164000BLl-7/7L KM6164000BLl-10/1 OL 

*:New Product •• : Preliminary ••• : Under Development 
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MEMORY ICs 

1.1.2. Low Power and Low Voltage(3.0V, 3.3V Operation) SRAM 
....-~~~~~~~--. 

256K bit 32Kx8 KM62V256CL-7L KM62V256CL-1 OL 

KM62V256CLE-7L KM62V256CLE/-1 OL 

KM62V256CLl-7L KM62V256CLl/-1 OL 

KM62U256CL-8L KM62U256CL-1 OL 

KM62U256CLE-8L KM62U256CL-1 OL 

KM62U256CLl-8L KM62U256CL-1 OL 

KM62V256DL-7L KM62V256DL-1 OL 

KM62V256DLE-7L KM62V256DLE-1 OL 

KM62V256DLl-7L KM62V256DLl-1 OL 

KM62U256DL-8L KM62U256DL-1 OL 

KM62U256DLE-8L KM62U256DLE-1 OL 

KM62U256DLl-8L KM62U256DLl-1 OL 

l s12Kbit l-1 a4Kx8 L....;..;.;.~...;....:;_;.::;;;...;;;~=------'H KM68V512AL-8L 

KM68V512ALE-7L 

KM68V512ALl-7L 

KM68V512AL-8L 

KM68V512ALE-8L 

KM68V512ALl-8L 

1Mbit 128Kx8 KM68V1 OOOBL-7/7L 

KM68V1 OOOBLE-7/7L 

KM68V1 OOOBLl-7/7L 

KM68U 1OOOBL-10/1 OL 

KM68U1OOOBLE-10/10L 

KM68U 1OOOBLE-10/1 OL 

KM68V1 OOOCL-7L 

KM68V1 OOOCLE-7L 

KM68V1 OOOCLl-7L 

KM68U1 OOOCL-7L 

KM68U 1OOOCLE-7L 

KM68U1 OOOCLl-7L 

KM68V512ALE-8L 

KM68V512ALl-8L 

KM68U512AL-10L 

KM68U512ALE-1 OL 

KM68U512ALl-1 OL 

KM68V1OOOBL-10/1 OL 

KM68V1OOOBLE-10/1 OL 

KM68V1OOOBLl-10/1 OL 

KM68V1 OOOCL-8/SL 

KM68V1 OOOCL-8/SL 

KM68V1 OOOCL-8/SL 

KM68U1OOOCL-10/1 OL 

KM68U1OOOCLE-10/1 OL 

KM68U1OOOCLl-10/1 OL 

* : New Product ** : Preliminary *** : Under Development 

rt1MfiliiliP 
ELECTRONICS 

FUNCTION GUIDE 

H KM68V512AL-10L 

I KM68V512ALE-1 OL 

I KM68V512ALl-1 OL 
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MEMORY ICs 

1.1.2. Low Power and Low Voltage(3.0V, 3.3V Operation) SRAM 

1Mbit 64Kx16 KM616V1 OOOBL-7/7L 

KM616V1 OOOBLE-8/BL 

KM616V1 OOOBLl-8/BL 

2Mbit 256Kx8 

4Mbit 512Kx8 KM68V4000AL-7nL 

KM68V4000ALl-7 /7L 

KM68U4000AL-7nL 

KM68U4000ALl-7/7L 

KM68V4000BL-7/7L 

KM68V4000BLl-8/8L 

-l*~M68U4000BL-7 /7L 

---1·~M68U4000BL--8/8L 
256Kx16 KM616V4000BL-7L 

KM616U4000BLl-7L 

KM616V1000BL-10/1 OL 

KM616V1000BLE-10/1 OL 

KM616V1OOOBLl-10/1 OL 

KM68V2000Ll-8L 

KM68V2000L-1 OL 

KM68U2000Ll-1 OL 

KM68V4000AL-8/8L 

KM68V4000ALl-8/8L 

KM68U4000AL-8/8L 

H ~M68U4000BL-8/8L 
H ~M68U4000BL-10/10L 

KM616V4000BL-8L 

KM616U4000BLll-8L 

• : New Product •• : Preliminary ••• : Under Development 

dfofiliil" 
ELECTRONICS 

FUNCTION GUIDE 

KM68V4000AL-10/1 OL 

KM68V4000ALl-10/1 OL 

KM68U4000AL-10/1 OL 

KM68U4000ALl-10/1 OL 

KM68V4000BL-1011 OL 

KM68U4000BL-1011 OL 

KM616V4000BL-1 OL 

KM616U4000BLl-1 OL 

15 



MEMORY ICs 

1.1.3. Super Low Power and Low Voltage(Full CMOS) SAAM 

I 1Mbit h--1128Kx8 h--1 KM68FV1000-7 H KM68FV1000-8 

64Kx16 

2Mbit 256Kx8 

128Kx16 

KM68FV10001-7 

KM68FS1000-12 

KM68FS10001-12 

KM68FR1000-30 

KM68FS10001-30 

KM616FV1000-7 

KM616FV10001-7 

KM616FS1000-12 

KM616FS10001-12 

KM616FR1000-30 

KM616FR10001-30 

KM68FV2000-7 

KM68FV20001-7 

KM68FS2000-12 

KM68FS20001-12 

KM68FR2000-30 

KM68FR20001-30 

KM616FV2000-7 

KM616FV20001-7 

KM616F 000-12 

KM68FV10001-8 

KM68FS 1000-15 

KM68FS10001-15 

KM616FV1000-8 

KM616FV1 0001-8 

KM616FS1000-15 

KM616FS10001-15 

KM68FV2000-8 

KM68FV20001-8 

KM68FS2000-15 

KM68FS20001-15 

KM616FV2000-8 

KM616FV20001-8 

KM616FS 

KM616FS20001-15 

• : New Product •• : Preliminary •••:Under Development 

ttMf1iiii> 
ELECTRONICS 

FUNCTION GUIDE 
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MEMORY ICs FUNCTION GUIDE 

1.2.1. High Speed(5.0V Operation) SRAM 

256K bit 64Kx4 KM64B261A-6 KM648261A-7 KM648261A-8 

KM64258C-12 KM64258C-15 KM64258C-20 

32Kx8 KM68B261A-6 KM688261A-7 KM68B261A-8 

KM68257C/CL-12 KM68257C/CL-15 KM68257C/CL-20 

1M bit 1Mx1 KM611001/L-20 KM611001/L-25 KM611001/L-35 

245Kx4 KM641003B/8L-8 KM6410038/BL-10 KM6410038/8L-12 

KM64100381/8Ll-8 KM64100381/8Ll-10 KM64100381/BLl-12 

KM6481003-8 KM6481003-10 KM6481003-12 

KM641003A-12 KM641003A-15 KM641003A-17 KM641003A-20 

KM641003Al-12 KM641003Al-15 KM641003Al-17 KM641003Al-20 

KM641003-15 KM641003-17 KM641003-20 

KM6410018/8L-15 KM6410018/BL-17 KM6410018/BL-20 

KM641001 Bl/8Ll-15 KM64100181/BLl-17 KM641001 Bl/8Ll-20 

KM641001A-15 KM641001A-17 KM641001 A-20 

H KM641001/L-25 H KM641001/L-35 

128Kx8 KM6810028/8L-8 KM6810028/8L-10 KM6810028/BL-12 

KM68100281/8Ll-8 KM68100281/BLl-1 O KM68100281/BLl-12 

KM68B1002-8 KM68B1002-10 KM6881002-12 

KM681002A-12 KM681002A-15 KM681002A-17 KM681002A-20 

KM681002Al-12 KM681002Al-15 KM681002Al-17 KM681002Al-20 

KM681002-15 KM681002-17 KM681002-20 

KM680018/8L-15 KM680018/8L-17 KM68001 B/BL-20 

KM68100181/8Ll-15 KM68100181/8Ll-17 KM681001 Bl/8Ll-20 

KM681001A-15 KM681001A-17 KM681001A-20 

~ KM681001/L-20 H KM681001/L-25 H KM681001/L-35 

• : New Product ••: Preliminary ••• : Under Development 
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MEMORY ICs FUNCTION GUIDE 

1.2.1. High Speed(S.OV Operation) SRAM(Continue) 

1M bit 64Kx16 KM61610028/8L-8 KM61610028/8L·10 KM61610028/8L-12 

KM616100281/8Ll-8 KM616100281/8Ll-10 KM616100281/8Ll-12 

KM6161002A-12 KM6161002A-15 KM6161002A-17 KM6161002A-20 

KM6161002Al-12 KM6161002Al-15 KM6161002Al-17 KM6161002Al-20 

KM6161002-15 KM6161002-17 KM6161002-20 

4Mbi1 1Mx4 KM6440028-10 KM6440028-12 KM6440028-15 

KM64400281-10 KM64400281-12 KM64400281-15 

KM6484002-12 KM6484002-15 

KM644002A-15 KM644002A-17 KM644002A-20 

KM644002-17 KM644002-20 KM644002-25 

KM644002E-17 KM644002E-20 KM644002E-25 

KM6440021-17 KM6440021-20 KM6440021-25 

512Kx8 KM6840028-10 KM6840028-12 KM6840028-15 

KM68400281-10 KM68400281-12 KM68400281-15 

KM6884002-12 KM6884002-15 

KM684002A-15 KM684002A-17 KM684002A-20 

KM684002-17 KM684002-20 KM684002-25 

KM684002E-17 KM684002E-20 KM684002E-25 

KM6840021-17 KM6840021-20 KM6840021-25 

256Kx16 KM61640028-10 KM61640028-12 KMS 1640028-15 

KM616400281-10 KM616400281-12 KM616400281-15 

KM61684002-12 KM61684002-15 

KM6164002A-15 KM6164002A-17 KM6164002A-20 

KM6164002-20 KM6164002-25 

KM6164002E-20 KM6164002E-25 

KM61640021-20 KM61640021-25 

• : New Product •• : Preliminary ••• : Under D,evelopment 
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MEMORY ICs FUNCTION GUIDE 

1.2.2. High Speed(3.3V Operation) SRAM 

I 2saKbitH 32Kx8 H KM68V257C-15 H KM68V257C-17 H KM68V257C-20 

1M bit 256Kx4 KM64V10038/8L-8 KM64V10038/8L-10 KM64V10038/8L-12 

KM64V100381/8Ll-8 KM64V100381/8Ll-10 KM64V100381/8Ll-12 

KM64V1003NAL-12 KM64V1003NAL-15 KM64V1003NAL-17 KM64V1003NAL-20 

KM64V1003Al/ALl-12 KM64V1003Al/ALl-15 KM64V1003Al/ALl-17 KM64V1003Al/ALl-20 

128Kx8 KM68V10028/8L-8 KM68V10028/8L-10 KM68V10028/8L-12 

KM68V100281/8Ll-8 KM68V100281/8Ll-10 KM68V100281/8Ll-12 

KM68V1002NAL-12 KM68V1002NAL-15 KM68V1002NAL-17 KM68V1002NAL-20 

KM68V1002Al/ALl-12 KM68V1002Al/ALl-15 KM68V1002Al/ALl-17 KM68V1002Al/ALl-20 

64Kx16 KM616V10028/8L-8 KM616V10028/8L-10 KM616V10028/8L-12 

KM616V100281/8Ll-8 KM616V100281/8Ll-10 KM616V100281/8Ll-12 

KM616V1002NAL-12 KM616V1002NAL-15 KM616V1002A/AL-17 KM616V1002NAL-20 

~ KM616V1002Al/ALl-12 H KM616V1002Al/ALl-15 H KM616V1002Al/ALl-17 H KM616V1002Al/ALl-20I 

4M bit 1MKx4 KM64V40028/8L-10 KM64V40028/8L-12 KM64V40028/8L-15 

~ KM64V400281/8Ll-10 H KM64V400281/8Ll-12 H KM64V400281/8Ll-15 

~ KM648V4002-12 H KM648V4002-15 

KM64V4002A-15 KM64V4002A-17 KM64V4002A-20 

512Kx8 KM68V40028/8L-10 KM68V40028/8L-12 KM68V40028/8L-15 

KM68V400281/8Ll-10 KM68V400281/8Ll-12 KM68V400281/8Ll-15 

H KM688V4002-15 

~ KM68V4002A-15 H KM68V4002A-17 H KM68V4002A-20 

256Kx16 KM616V 40028/8L-10 KM616V40028/8L-12 KM616V40028/8L-15 .. 

KM616V400281/8Ll-10 KM616V400281/8Ll-12 KM616V400281/8Ll-15 

KM6168V 4002-12 KM6168V4002-15 

KM616V4002A-15 KM616V4002A-17 KM616V4002A-20 

* : New Product ** : Preliminary ••• : Under Development 
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MEMORY ICs FUNCTION GUIDE 

1.3.1. Synchronous SRAM 

1M bit 32Kx32 KM732V589Gff-13 KM732V589Gff-15 KM732V589Gff-17 

KM732V589LGff-13 KM732V589LGff-15 KM732V589LGff-17 

KM732V589AGff-13 KM732V589AGff-15 

KM732V589ALGff-13 KM732V589ALG/T-15 

KM732V595A T-6 KM732V595AT-7 KM732V595AT-8 KM732V595A T-10 

KM732V595AL T-6 KM732V595ALT-7 KM732V595AL T-8 KM732V595ALT-10 

KM732V596AT-13 KM732V596A T-15 

KM732V596ALT-13 KM732V596ALT-15 

KM732V599AT-7 KM732V599AT-8 KM732V599AT-10. 

KM732V599AL T-7 KM732V599AL T-8 KM732V599AL T-10 

32Kx36 KM736V595AT-6 KM736V595AT-7 KM736V595AT-8 KM736V595A T-10 

KM736V595ALT-6 KM736V595ALT-7 KM736V595AL T-8 KM736V595AL T-10 

KM736V599AT-7 KM736V599AT-8 KM736V599AT-10 

KM736V599ALT-7 KM736V599ALT-8 KM736V599AL T-10 

KM736V587T-8 KM736V587T-9 KM736V587T-10 

64Kx18 KM718BV87 J-9 KM718BV87 J-10 KM718BV87 J-12 

KM718V687T-8 KM718V687T-9 KM718687T-10 

KM718890J-8 KM718B~OJ-9 KM718890J-1 O KM718890J-11 

-1 KM718886J-8 H KM718886J-9 H KM718886J-10 H KM718886J-12 

2M bit 64Kx32 KM732V688Gff-13 KM732V688Gff-15 

-1 KM732V688LGff-13 H KM732V688LG/T-15 

KM732V696T-13 KM732V696T-15 

KM732V696L T-13 KM732V696LT-15 

64Kx36 KM736V689T-7 KM736V689T-8 KM736V689T-10 KM736V689T-11 

KM736V689L T-7 KM736V689L T-8 KM736V689L T-10 KM736V689LT-11 

KM736V687T-8 KM736V687T-9 KM736V687T-10 

128Kx18 KM718V789T-7 KM718V789T-8 KM718V789T-10 KM718V789T-11 

KM718V789L T-7 KM718V789L T-8 KM718V789L T-10 KM718V789LT-11 

KM718V787T-8 KM718V787T-9 KM718V787T-10 

* : New Product ** : Preliminary. ••• : Under Development 
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MEMORY ICs 

1.3.2. High Performance Synchronous SRAM 

4M bit 128Kx36 KM736FV4011 H-5 

256Kx18 

KM736FV4021 H-5 

KM736FV4002H-8 

KM736FV4022H-8 

KM718FV4011 H-5 

KM718FV4021 H-5 

KM718FV4002H-8 

KM718FV4022H-8 

KM736FV4011 H-6 

KM736FV4021 H-6 

KM736FV4002H-9 

KM736FV4022H-9 

KM718FV4011 H-6 

KM718FV4021 H-6 

KM718FV4002H-9 

KM718FV4022H-9 

• : New Product •• : Preliminary ••• : Under Development 

t!Mfiliil" ELECTRONICS 

FUNCTION GUIDE 

KM736FV4011 H-7 

KM736FV4021 H-7 

KM736FV4002H-10 

KM736FV4022H-10 

KM718FV4011 H-7 

KM718FV4021H-7 

KM718FV4002H-10 

KM718FV4022H-10 
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MEMORY ICs 

2. SAAM FUNCTION GUIDE 
2.1;1. Low Power(5.0V Operation) SRAM 

· .. .... .·.· 

Oen. Org. Product NoNotet Op.Temp 
-'-" '-'" 

256K 32K x 8 KM62256CL 0-70°C 
KM62256CL-L 

KM62256CLE -25-85"C 
KM62256CLE-L 

KM62256CLI 
KM62256CLl-L 

-40-85°C 

KM62256DL** 0-70°C 
KM62256DL-L ** 

KM62256DLI** -40-85°C 
KM62256DLl-L ** 

512K 64K x 8 KM68512AL 0-70°C 
KM68512AL-L 

KM68512ALI -40-85°C 
KM68512ALl-L 

1M 128K x 8 KM681000BL 0-70°C 
KM681 OOOBL-L 

KM681000BLE -25-85°C 
KM681 OOOBLE-L 

KM681000BLI -40-85°C 
KM681 OOOBLl-L 

KM681000CL 0-70°C 
KM681000CL-L 

KM681000CLI -40-85°C 
KM681 OOOCLl-L 

64K x 16 KM6161000BL 0-70°C 
KM6161 OOOBL-L 

KM6161 OOOBLI 
KM6161 OOOBLl-L 

-40-85°C 

4M 512K x 8 KM684000AL 0-70°C 
KM684000AL-L 

KM684000ALI 
KM684000ALl-L 

-40-85°C 

KM684000BL 
KM684000BL-L 

0-70°C 

KM684000BLI -40-85°C 
KM684000BL-LI 

256Kx16 KM6164000BL-L 0-70°C 

KM6164000BLl-L -40-85°C 

Note1. Refer to the ordering information for more detail description of each product. 
• : New Product 
•• : Preliminary 
••• : Under development 

tl"''ifl :m» 
ELECTRONICS 

FUNCTION GUIDE 

lcc211se1 Speed (mA/µA) Package 

45/55no 
70/100 28-TSOP(I) 
70120 Rew/Forward 

70/100 
70/100 28-DIP 
70/50 

70/100 
28-SOP 

70/100 70/50 

70/50 28-TSOP(I) 
55no 70/10 Rew/Forward 

70/50 28-DIP 
70/100 70/15 

45/55no 
70/100 32-TSOP(I) 
70/20 Forward 

70/100 
70/100 

32-SOP 70/50 

55no 
70/100 
70120 

70/100 
70/100 
70/50 32-TSOP(I) 

Rev/Forward 

70/100 
70/100 
70/50 32-DIP 

45/55no 
90/50 32-SOP 
90/10 

55no1100 
90/50 
90/15 

55no 
120/100 
120/20 44-TSOP(I) 

120/100 Rev/Forward 
70/100 120/50 

55no 
90/100 
90/20 

90/100 
32-TSOP(!I) 

70/100 90/50 
Rev/Forward 

90/100 32-SOP 
55no 90120 

32-DIP 

70/100 
90/100 
90/50 

55no 130/20 
44TSOP(ll) 

70/100 130/50 
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MEMORY ICs FUNCTION GUIDE 

2.1.2. Low Power and Low Voltage(3.0V, 3.3V Operation) SRAM 
~ 

lcc2/lss1 
Den. Org. & Vee Product No note1 Op.Temp Speed (mA/µA) 

Package 

256K 32K x 8 KM62V256CL-L 0-70°C 70/100 35/10 
(Vcc=3.0-3.6V) KM62V256CLE-L -25-85°C 70/100 35/20 

KM62V256CLl-L -40-05·c 70/100 35/20 

32K x 8 KM62U256CL-L 0-70°C 85/100 35/10 28-TSOP(I) 
(Vcc=2.7-3.3V) KM62U256CLE-L -25-85°C 85/100 35/15 Reverse 

KM62U256C IL-L -40-85°C 85/100 35/15 

32K x 8 KM62V256DL-L ** o-1o·c 70/100 
28-TSOP(I) 

35/10 Forward 
(Vcc=3.0-3.6V) KM62V256DLE-L ** -25-85°C 70/100 35/20 

KM62V256DI L-L ** -40-85°C 70/100 35/20 28-SOP 

32K x 8 KM62U256DL-L ** 0-70°C 85/100 35/10 
(Vcc=2.7-3.3V) KM62U256DLE-L ** -25-85°C 85/100 35/15 

KM62U256DIL-L ** -40-85°C 85/100 35/15 

512K 64K x 8 KM68V512AL-L o-1o·c 70/85/100 40/10 
(VCC=3.0-3.6V) KM68V512ALE-L -25-85°C 70/85/100 40/20 32-TSOP(I) 

KM68V512ALl-L -40-85°C 70/85/100 40/20 Forward 

64K x 8 KM68U512AL-L 0-70°C 85/100 45/10 32-SOP 
(Vcc=2.7-3.3V) KM68U512ALE-L -25-85°C 85/100 45/15 

KM68U512ALl-L -40-85°C 85/100 45/15 

1M 128K x 8 KM68V1 OOOBL o-1o·c 70/100 40/50 
(VCC=3.0-3.6V) KM68V1 OOOBL-L 70/100 40/15 32-TSOP(I) 

KM68V1 OOOBLE -25-85°C 70/100 40/100 Rev/Forward 
KM68V1 OOOBLE-L 70/100 40/20 
KM68V1 OOOBLI -40-85°C 70/100 40/100 32-SOP 
KM68V1 OOOBLl-L 70/100 40/20 

KM68V1000CL-L o-1o·c 70/85 40/10 32-TSOP(I) 
KM68V1 OOOCLE-L -25-85°C 70/85 40/20 Rev/Forward 
KM68V1 OOOCLl-L -40-85°C 70/85 40/20 32-SOP 

128K x 8 KM68U1000BL o-1o·c 100 40/50 
(VCC=2.7-3.3V) KM68U1 OOOBL-L 100 40/15 32-TSOP(I) 

KM68U1 OOOBLE -25-85°C 100 40/50 Rev/Forward 
KM68U1 OOOBLE-L 100 40/15 
KM68U1000BLI -40-85°C 100 40/50 32-SOP 
KM68U1 OOOBLl-L 100 40/15 

128K x 8 KM68U1000CL-L o-1o·c 70/100 40/10 32-TSOP(I) 
(Vcc=2.7-3.3V) KM68U1 OOOCLE-L -25-85°C 70/100 40/20 32-sTSOP 

KM68U1 OOOCLl-L -40-85°C 70/100 40/20 32-SOP 

64K x 16 KM616V1 OOOBL 0-70°C 70/100 65/50 
(Vcc=3.0-3.6V) KM616V1 OOOBL-L 70/100 65/15 

KM616V1 OOOBLE -25-85°C 85/100 65/100 
KM616V1 OOOBLE-L 85/100 65/20 
KM616V1 OOOBLI -40-85"C 85/100 65/100 44-TSOP(ll) 
KM616V1 OOOBLl-L 85/100 65/20 Reverse 

64K x 16 KM616U1 OOOBL 0-70"C 100 65/50 44-TSOP(ll) 
(VCC=2.7-3.3V) KM616U1 OOOBL-L 100 65/15 Forward 

KM616U1 OOOBLE -25-85"C 100 65/100 
KM616U1 OOOBLE-L 100 65/20 
KM616U1 OOOBLI -40-85·c 100 65/100 
KM616U1 OOOBLl-L 100 65/20 

2M 256K x 8 KM68V2000L-L * * o-1o·c 70/85 40/15 32-TSOP(I) 
(Vcc=2.7-3.6V) KM68V2000Ll-L ** -40-85"C 85/100 40/30 32-sTSOP(I) 

KM68U2000L-L ** o-1o·c 70/100 40/15 32-TSOP(I) 
KM68U2000Ll-L ** -40-85"C 85/100 40/30 32-sTSOP(I) 

ttMtJllW• 
ELECTRONICS 
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MEMORY ICs 

2.1.2. Low Power and Low VoHage(3.0V, 3.3V Operation) SRAM(COntinue) 
'· 

Prqduct.~ ~·1 
- .. 

Oen~ I org;&.vcc···.···•·· op;Temp 
I · ... ··•··· ... ···· .... 

~ ...:.. = ~ ..c..~ 

4M 512K x 8 KM68V4000AL o-1o·c 
(VCC=3.0-3.6V) KM68V4000AL-L 

KM68V4000ALI -40-85"C KM68V4000ALl-L 

512K x 8 KM68U4000AL 0-70°C 
(VCC=2.7-3.3V) KM68U4000AL-L 

KM68U4000ALI -40-85°C 
KM68U4000ALl-L 

512K x 8 KM68V40008L ** 0-70°C 
(VCC=3.0-3.6V) KM68V40008L-L •• 

KM68V4000BLI** -40-85°C 
KM68V40008Ll-L ** 

512K x 8 KM68U40008L ** 0-70°C 
(VCC=2.7-3.3V) KM68U4000BL-L ** 

KM68U4000BLI** -40-85°C 
KM68U4000BLl-L ** 

256K x 16 KM616V 4000BL-L 0-70°C 
(VCC=3.0-3.6V) KM616V40008Ll-L -40-85"C 

Note1. Refer to the ordering information for more detail description of each product. 
* : New Product 
•• : Preliminary 
••• : Under development 

•1:1:1: H'iii" ELECTRONICS 

~Etd 
. < 

70/85/100 
70/85/100 
70/85/100 
70/85/100 

70/85/100 
70/85/100 
70/85/100 
70/85/100 

70/85/100 
70/85/100 

85/100 
85/100 

70/85/100 
70/85/100 

85/100 
85/100 

70/85/100 
70/85/100 

FUNCTION GUIDE 

I lcc2/lse1 
(mA/pA) P•ckage 

.::. J 
-"-

50/50 32-TSOP(ll) 
50/15 Rev/Forward 
50/50 
50/20 32-SOP 

50/30 32-SOP 
50/10 
50/30 

32-TSOP(ll) 50/15 

50/50 32-SOP 
50/15 
50/50 

32-TSOP(ll) 50/20 

50/30 32-SOP 
50/15 
50/30 

32-TSOP(l I) 50/20 

70/15 44-TSOP(ll) 70120 
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MEMORY ICs 

2.1.3. Super Low Power and Low Voltage(Full CMOS) SRAM 
~ 

Oen. Org. ProductN0Not•1 Op.Tamp I 
. 

'""'" 
1M 128K x 8 KM68FV1000 0-70"C 

KM68FV10001 -40-85"C 

KM68FS1000 0-70"C 

KM68FS10001 -40-85"C 

KM68FR1000 o-1o·c 
KM68FR10001 -40-85"C 

64Kx16 KM616FV1000 0-70"C 

KM616FV10001 -40-85'C 

KM616FS1000 o-1o·c 

KM616FS 10001 -40-85°C 

KM616FR1000 0-70"C 

KM616FR10001 -40-85°C 

2M 256K x 8 KM68FV2000 o-1o·c 
KM68FV20001 -40-85'C 

KM68FS2000 0-70°C 

KM68FS20001 -40-85°C 

KM68FR2000 o-1o·c 
KM68FR20001 -40-85"C 

128Kx16 KM616FV2000 o-1o·c 
KM616FV20001 -40-85°C 

KM616FS2000 0-70"C 

KM616FS20001 -40-85°C 

KM616FR2000 0-70"C 

KM616FR20001 -40-85°C 

Note1. Refer to the ordering information for more detail description of each product. 
* : New Product 
•• : Preliminary 
••• : Under development 

tJMfilhi» 
ELECTRONICS 

FUNCTION GUIDE 

lccVlse1 .• 
Speed (lffA/pA) Package 

70/85 55/5 

70/85 55/5 32-TSOP(I) 

120/150 30/5 
Forward/Reverse 

70/85 50/5 32-sTSOP(I) 

120/150 30/5 Forward/Reverse 

70/85 50/5 
32-SOP 

300 15/5 

300 15/5 

70/85 80/5 

70/85 80/5 

120/150 50/5 
70/85 80/5 44-TSOP(ll) 

Forward/Reverse 
120/150 50/5 
70/85 8015 

300 20/5 

300 2015 

70/85 60/10 

70185 60/10 32-TSOP(I) 

120/150 30/10 
Forward/Reverse 

70/85 55/10 32-sTSOP(I) 

120/150 30/10 Forward/Reverse 

70/85 55/10 
32-SOP 

300 15/10 

300 15/10 

70185 80/10 

70/85 80/10 

120/150 50/10 
70/85 80/10 44-TSOP(ll) 

Forward/Reverse 
120/150 50/10 
70/85 80/10 

300 20/10 

300 20/10 
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MEMORY ICs 

2.2.1. High Speed SRAM(5V Operation) 

I 
Oen. Org, 

64Kx4 

256K 
32Kx8 

1M 1M x 1 

256K x 4 

128K x 8 

64K x 16 

4M 1M x 4 

512K x 8 

256K x 16 

• : New product 
** : Preliminary 
*** : Under development 

Product NoN:0 te1 

~ 

KM64B261A 
KM64258C 

KM68B261A 
KM68257C/CL 

KM611001/L 

KM6410038/8U81/8LI** 
KM6481003 
KM641003A 
KM641003 

KM641001 B/8U81/8LI** 
KM641001A 
KM641001/L 

KM6810028/8U81/8LI** 
KM6881002 
KM681002A 
KM681002 

KM6810018/8U81/8LI** 
KM681001A 
KM681001/L 

KM6161 0028/8UBl/8LI** 
KM6161002A 
KM6161002 

KM6440028/81** 
KM6484002 
KM644002A* 
KM644002 

KM6840028/81** 
KM6884002 
KM684002A* 
KM684002 

KM61640028/81** 
KM616B4002 
KM6164002A* 
KM6164002 

ttMfJiiii» 
ELECTRONICS 

"I' 

Speed(ns) 
I 

= 
61718 

12115/20 

61718 
12115/20 

20/25/35 

8/10/12 
8/10/12 

12115/17/20 
15/17/20 

15/17/20 
15/17/20 
20/25/35 

8/10/12 
8/10/12 

12115/17/20 
15/17/20 

15/17/20 
15/17/20 
20/25/35 

8/10/12 
12115/17/20 

15/17/20 

10/12115 
12115 

15/17/20 
17/20/25 

10/12115 
12115 

15/17/20 
17/20/25 

10/12115 
12115 

15/17/20 
20/25/35 

FUNCTION GUIDE 

1 ·· . Power Dissipation 
Tech; ActiVe · .. Standby Package 

Ma~(ntA)~ r.tax(mA) 
...;.;. 

BiCMOS 160 20 28SOJ 
CMOS 160 2 28DIP/SOJ 

8iCMOS 170 20 32SOJ 
CMOS 165 210.1 28DIP/SOJ/TSOP 1 F 

CMOS 130 2/0.5 28DIP/SOJ 

CMOS 150 10/1 32SOJ/TSOP2F 
8iCMOS 165 10 32SOJ 

CMOS 150 8 32SOJ/TSOP2F 
CMOS 170 10 32SOJ 

CMOS 120 5/0.5 28SOJ 
CMOS 125 8 28SOJ 
CMOS 150 2/0.5 28DIP/SOJ 

CMOS 160 10/1 32SOJ(300/400)/TSOP2F 
8iCMOS 170 10 32SOJ 

CMOS 170 8 32SOJ(300/400)/TSOP2F 
CMOS 170 10 32SOJ 

CMOS 130 5/0.5 32SOJ(300/400) 
CMOS 125 8 32SOJ(300/400) 
CMOS 170 2/0.5 32DIP/SOJ 

CMOS 200 10/1 44SOJ/TSOP2F 
CMOS 190 8 44SOJ/TSOP2F 
CMOS 230 10 44SOJ 

CMOS 190 10 32SOJ/TSOP2F 
8iCMOS 185 30 32SOJ 

CMOS 150 10 32SOJ 
CMOS 170 10 32SOJ 

CMOS 200 10 36SOJ/TSOP2F 
8iCMOS 195 30 36SOJ 

CMOS 170 10 36SOJ 
CMOS 180 10 36SOJ 

CMOS 250 10 44SOJ/TSOP2F 
8iCMOS 270 30 44SOJ 

CMOS 210 10 44SOJ 
CMOS 240 10 44SOJ 
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MEMORYICs 

2.2.2. High Speed SRAM(3.3V Operation) 

Den. Org. 

256K 32Kx 8 

1M 256K x 4 

128K x 8 

64K x 16 

4M 1M x4 

512K x 8 

256K x 16 

* : New product 
** : Preliminary 

Product.N0Note1 

KM68V257C 

KM64V10038/8U81/8LI** 
KM64V1003A/AUAl/ALI 

KM68V10028/8U81/8LI** 
KM68V1002A/AUAl/ALI 

KM616V10028/8U81/8LI** 
KM616V1002A/AUAl/ALI 

KM64V40028/8U81/8LI** 
KM648V4002 
KM64V4002A* 

KM68V40028/8U81/8LI** 
KM68BV4002 
KM68V4002A* 

KM616V40028/8U81/BLI** 
KM6168V4002 
KM616V4002A* 

••• : Under development 

dfafilliiiP 
ELECTRONICS 

Speed{ns) 
· .. 

15/17/20 

8/10/12 
12/15/17 /20 

8/10/12 
12/15/17/20 

8/10/12 
12/15/17 /20 

10/12/15 
12/15 

15/17/20 

10/12/15 
12/15 

15/17/20 

10/12/15 
12/15 

15/17/20 

FUNCTION GUIDE 

.1 Power Oissipation 
Tech. Active Standby Package 

Max(mA) Max(mA) 

CMOS 90 0.1 28DIP/SOJ/TSOP1 F 

CMOS 150 5/0.5 32SOJ/TSOP2F 
CMOS 130 5/0.5 32SOJ/TSOP2F 

CMOS 160 5/0.5 32SOJ(300/400)/TSOP2F 
CMOS 140 5/0.5 32SOJ(300/400)/TSOP2F 

CMOS 200 5/0.5 44SOJ/TSOP2F 
CMOS 170 5/0.5 44SOJ/TSOP2F 

CMOS 160 10/1 32SOJ/TSOP2F 
8iCMOS 160 30 32SOJ 

CMOS 140 10 32SOJ 

CMOS 170 10/1 36SOJ/TSOP2F 
8iCMOS 170 30 36SOJ 

CMOS 160 10 36SOJ 

CMOS 240 10/1 44SOJ/TSOP2F 
8iCMOS 240 30 44SOJ 

CMOS 200 10 44SOJ 
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MEMORY ICs 

2.3.1. Specialty SRAM 

Den. Org.&Vcc 

1M 32Kx32, 3.3V 

32Kx36, 3.3V 

64Kx18, 3.3V 

64Kx18, 5V 

2M 64Kx32, 3.3V 

64Kx36, 3.3V 

128Kx18, 
3.3V 

4M 128Kx36, 
3.3V 

256Kx18, 
3.3V 

* : New product 
** : Preliminary 
*** : Under development 

PrOductNO• 

KM732V589 
KM732V589A 
KM732V595A 
KM732V596A 
KM732V599A 

KM736V595A 
KM736V599A 
KM736V587 

KM718BV87 
KM718V687 

KM718B90 
KM718B86 

KM732V688 
KM732V696 

KM736V689 
KM736V687 

KM718V789 
KM718V787 

KM736FV4011 
KM736FV4021 
KM736FV4002 
KM736FV4022 

KM718FV4011 
KM718FV4021 
KM718FV4002 
KM718FV4022 

- SPB : Synchronous pipelined burst 
- SB : Synchronous burst 
- RL : Register to Latch 

•1Mf1iiil» 
ELECTRONICS 

· .. Mode Op.Temp 

SPB CMOS 
SPB CMOS 
SPB CMOS 
SPB CMOS 
SPB CMOS 

SPB CMOS 
SPB CMOS 
SB CMOS 

SB BiCMOS 
SB CMOS 

SB BiCMOS 
SB BiCMOS 

SPB CMOS 
SPB CMOS 

SPB CMOS 
SB CMOS 

SPB CMOS 
SB CMOS 

SP CMOS 
SP CMOS 
RL CMOS 
RL CMOS 

SP CMOS 
SP CMOS 
RL CMOS 
RL CMOS 

FUNCTION GUIDE 

1/0 I. tCYC tCD Package 
""""'-

3.3V 13/15 718 (T)QFP 
3.3V 13/15 718 (T)QFP 
2.5V 6.617.518.6/10 4.4/515/5.5 TQFP 

2.5V/3.3V 13/15 718 TQFP 
3.3V 7.5/8.6/10 4.515/5 TQFP 

2.5V 6.617.518.6/10 4.4/515/5.5 TQFP 
3.3V 7.5/8.6/10 4.515/5 TQFP 
3.3V 12115/17 8.5/9/10 TQFP 

3.3V 12115/17 8.5/9/10 52PLCC 
3.3V 12115/17 8.5/9/10 TQFP 

5.0V 11/15/17/20 8/9/10/12 52PLCC 
5.0V 12115/17/20 8/9/10/12 52PLCC 

3.3V 13/15 718 (T)QFP 
2.5V/3.3V 13/15 718 TQFP 

3.3V 7.5/8.6/10 4.515/5 TQFP 
3.3V 12115/17 8.5/9/10 TQFP 

3.3V 7.5/8.6/10 4.515/5 TQFP 
3.3V 12115/17 8.5/9/10 TQFP 

1.5V 5/617 2.5/3.0/3.5 119BGA 
3.3V 5/617 2.5/3.0/3.5 119BGA 
2.5V 8/9/10 7/8/9 119BGA 
3.3V 8/9/10 7/8/9 119BGA 

1.5V 5/617 2.5/3.0/3.5 119BGA 
3.3V 5/617 2.5/3.0/3.5 119BGA 
2.5V 8/9/10 7/8/9 119BGA 
3.3V 8/9/10 71819 119BGA 
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MEMORY ICs 

3. ORDERING INFORMATION 
3.1.1. Asynchronous SRAM 

FUNCTION GUIDE 

2 3 4 5 6 7 8 9 10 11 8 12 

MEMORY COMPONENT 

DEVICE TYPE 

ORGANIZATION 

TECHNOLOGY 

OPERATING Vee 

DENSITY & OPTION 

1. MEMORY COMPONENT 

2. DEVICE TYPE 
• 6 · - - - - - - - - - - - - - - - - - - - · Asynch. SAAM 
• 7 · - - - - - - - - - - - - - - - - - - - · Synch. SAAM 

3. ORGANIZATION 
• 1 · - - - - - - - - - - - - - - - - - - - · x1 bit 
• 4 · - - - - - - - - - - - - - - - - - - - · x4 bit 
• 2 or B - - - - - - - - - - - - - - - - - · xB bit 
• 9 - - - - - - - - - - - - - - - - - - - - · x9 bit 
• 16--------------------· x16bit 
• 32 - - - - - - - - - - - - - - - - - - - - · x32 bit 

4. TECHNOLOGY 
• BLANK - - - - - - - - - - - - - - - - - CMOS 
• B - - - - - - - - - - - - - - - - - - - - · BiCMOS 
• F · - - - - - - - - - - - - - - - - - - - · Full CMOS 

5. OPERATING Vee 
• BLANK - - - - - - - - - - - - - - - - - 5.0V 
• V - - - - - - - - - - - - - - - - - - - - · 3.3V 
• U · - - - - - - - - - - - - - - ~ - - - - · 3.0V 
• S - - - - - - - - - - - - - - - - - - - - · 2.5V 
• T - - - - - - - - - - - - - - ·- - - - - - · 2.0V 

6. DENSITY & OPTION 
• 64- - - - - - - - - - - - - - - - - - - - · 64:64K Slow 
• 256 - - - - - - - - - - - - - - - - - - · 256:256K Slow 
• 257 - - - - - - - - - - - - - - - - - - - - 257:257K Fast 
• 258 - - - - - - - - - - - - - - - - - - - · 258:256K Fast(with OE) 
• 512-------------------· 512:512KSlow 
• 1000------------------· 1000:1MSlow 
• 1001-------------------1001:1MFast 
• 1002- - - - - - - - - - - - - - - - - - - 1002:1 M Fast(Aevolutionary) _ 
• 1003- - - - - - - - - - - - - - - - - - · 1003:1 M Fast(Aevolutionary, with OE) 
- 2000· - - - - - - - - - - - - - - - - - - 2000: 2M Slow 
• 4000- - - - - - - - - - - - - - - - - - · 4000:4M Slow 
• 4002- - - - - - - - - - - - - - - - - - · 4002:4M Fast(Aevolutionary) 

7. VERSION 
• BLANK - - - - - - - - - - - - - - - - · First Gen . 
• A - - - - - - - - - - - - - - - - - - - - · Second Gen . 
• B - - - - - - - - - - - - - - - - - - - - - Third Gen . 
• C - - - - - - - - - - - - - - - - - - - - · Forth Gen. 

dfofiliiilJ 
ELECTRONICS 

OPERATING Vee 

POWER LIMITS 

SPEED 

OPERATING TEMP. 

PACKAGES 

VERSION 

8. POWER LIMITS 
• BLANK - - - - - - - - - - - - - - - - - High Power(Fast) 

In Full CMOS Low Power SAAM(Slow) 
• L - - - - - - - - - - - - - - - - - - - - - Low Power 
• L-L - - - - - - - - - - - - - - - - - - - - Low Low Power 

9. PACKAGES 
• P - - - - - - - - - - - - - - - - - - - - - DIP 
• G --------------------- SOJ 
• J - - - - - - - - - - - - - - - - - - - - - SOJ. or PLCC 
• T - - - - - - - - - - - - - - - - - - - - - TSOP(Standard) 
• A - - - - - - - - - - - - - - - - - - - - - TSOP(Standard) 

10. OPERATING TEMP. 
• BLANK - - - - - - - - - - - - - - - - - Commercial 
• E - - - - - - - - - - - - - - - - - - - - - Extended 
• I - - - - - - - - - - - - - - - - - - - - · Industrial 

11. SPEED 
SLOWSRAM 
• 4 - - - - - - - - - - - - - - - - - - - - - 45ns 
• 5 - - - - - - - - - - - - - - - - - - - - - 55ns 
• 7 - - - - - - - - - - - - - - - - - - - - - 70ns 
• 8 - - - - - - - - - - - - - - - - - - - - - 85ns 
• 1 O - - - - - - - - - - - - - - - - - - - - - 1 OOns 
• 12 - - - - - - - - - - - - - - - - - - - - - 120ns 
• 15 - - - - - - - - - - - - - - - - - - - - · 150ns 

FASTSRAM 
• 6 - - - - - - - - - - - - - - - - - - - - - 6ns 
• 7 - - - - - - - - - - - - - - - - - - - - - 7ns 
• B - - - - - - - - - - - - - - - - - - - - - Bns 
• 1 o- - - - - - - - - - - - - - - - - - - - - 1 Ons 
• 12 - - - - - - - - - - - - - - - - - - - - - 12ns 
• 15 - - - - - - - - - - - - - - - - - - - - · 15ns 
• 17 - - - - - - - - - - - - - - - - - - - - - 17ns 
• 20 - - - - - - - - - - - - - - - - - - - - · 20ns 
• 25 - - - - - - - - - - - - - - - - - - - - - 25ns 
• 30 - - - - - - - - - - - - - - - - - - - - - 30ns 
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MEMORY ICs FUNCTION GUIDE 

3.2.1. Synchronous Burst SRAM 

2 3 4 5 6 7 8 9 10 11 

MEMORY COMPONENT 

DEVICE TYPE 

ORGANIZATION 

TECHNOLOGY 

OPERATING Vee 

DENSITY & OPTION 

1. MEMORY COMPONENT 

2. DEVICE TYPE 
• 6 - - - - - - - - - - - - - - - - - - - - - Asynch. SRAM 
• 7 - - - - - - - - - - - - - - - - - - - - - Synch. SRAM 

3. ORGANIZATION 

• 16 - - - - - - - - - - - - - - - - - - - - x16 bit 
• 18--------------------- x18bit 
• 32 - - - - - - - - - - - - - - - - - - - - - x32 bit 
• 36 - - - - - - - - - - - - - - - - - - - - - x36 bit 
• 64 - - - - - - - - - - - - - - - - - - - - - x64 bit 

4. TECHNOLOGY 
• BLANK - - - - - - - - - - - - - - - - - CMOS or AMOS 
• B - - - - - - - - - - - - - - - - - - - - - BiCMOS 

5. OPERATING Vee 
• BLANK - - - - - - - - - - - - - - - - - 5.0V 
• V - - - - - - - - - - - - - - - - - - - - - 3.3V 

6. DENSITY & OPTION 
• BLANK - - - - - - - - - - - - - - - - - 32Kx9 or 64Kx18 
• 5 - - - - - - - - - - - - - - - - - - - - - 32K Depth 
• 6 - - - - - - - - - - - - - - - - - - - - - 64K Depth 
• 7 - - - - - - - - - - - - - - - - - - - - - 128K Depth 

7. BURST MODE & OPTION 
• 86 - - - - - - - - - - - - - - - - - - - - Binary Count 
• 87 - - - - - - - - - - - - - - - - - - - - - Binary Count, Guid Logic 
• 88 - - - - - - - - - - - - - - - - - - - - - Binaryj~punt PiP.e Line 
• 89- - - - - - - - - - - - - - - - - - - - - GW, BW, Mode, FT and ZZ 
• 90 - - - - - - - - - - - - - - - - - - - - Linear Count 
• 91 - - - - - - - - - - - - - - - - - - - - Linear Count, Glue Logic 
• 92 - - - - - - - - - - - - - - - - - - - - Linear Count PiP.e Line 
• 95 - - - - - - - - - - - - - - - - - - - - GW, BW, Mode, FT and ZZ 

t1"iW11bi" 
ELECTRONICS 

-~~~~~~~~~~S_P_E_E_D 
PACKAGES 

POWER LIMITS 

VERSION 

BURST MODE & OPTION 

8. VERSION 
• BLANK - - - - - - - - - - - - - - - - - First Gen . 
• A - - - - - - - - - - - - - - - - - - - - - Second Gen . 
• B - - - - - - - - - - - - - - - - - - - - - Third Gen. 
• C - - - - - - - - - - - - - - - - - - - - Forth Gen . 

9. POWER LIMITS 
• BLANK - - - - - - - - - - - - - - - - - High Power. 
• L - - - - - - - - - - - - - - - - - - - - - Low Power 

10. PACKAGES 
• H - - - - - - - - - - - - - - - - - - - - - BGA 
• T - - - - - - - - - - - - - - - - - - - - - TSOPfTQFP. 
• J - - - - - - - - - - - - - - - - - - - - - PLCC 
• G - - - - - - - - - - - - - - - - - - - - - QFP 

11. SPEED 
Sync Bust(CLOCK ACCESS TIME) 
• 8 - - - - - - - - - - - - - - - - - - - - - Bns 
• 9 - - - - - - - - - - - - - - - - - - - - - 9ns 
• 1 O - - - - - - - - - - - - - - - - - - - - - 1 Ons 
• 12 - - - - - - - - - - - - - - - - - - - - - 12ns 
• 1 5 - - - - - - - - - - - - - - - - - - - - - 15ns 
• 20 - - - - - - - - - - - - - - - - - - - - - 20ns 

Sync Pipe & Burst(CLOCK CYCLE TIME) 
• 7 - - - - - - - - - - - - - - - - - - - - - 133MHz 
• 8 - - - - - - - - - - - - - - -. - - - - - - 166MHz 
• 10 - - - - - - - - - - - - - - - - - - - - - 1 OOMHz 
• 13- - - - - - - - - - - - - - - - - - - - - 75MHz 
• 15- - - - - - - - - - - - - - - - - - - - - 66MHz 
• 17- - - - - - - - - - - - - - - - - - - - - 60MHz 
• 20- - - - - - - - - - - - - - - - - - - - - 50MHz 

KM732V589(Pipelined/Non-Pipelined) 
• 1 o- - - - - - - - - - - - - - - - - - - - - 1 OOMHz, 6ns/40MHz, 17ns 
• 15- - - - - - - - - - - - - - - - - - - - - 66MHz, 8ns/40MHz, 17hs 
• 20- - - - - - - - - - - - - - - - - - - - - 66MHz, 8ns/50MHz, 15ns 
• 25--------------------- 60MHz,9ns/40MHz, 17ns 
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MEMORY ICs FUNCTION GUIDE 

3.2.2. Synchronous Burst SRAM Module 

2 3 4 5 6 7 8 9 10 

- -------..i M ·r. i.________ SAMSUNG Memory _ _ POWER 

Module SPEED 

Memor T 

Or anization 

1. SAMSUNG Memory 

2. Module 

3. Memory Type 
-1: FLASH 
-2: Mask ROM 
- 3 : DRAM DIMM 
-4: DRAM SIP 
- 5 : DRAM SIMM 
- 6 : Async SAAM 
- 7 : Sync SAAM 
- 8 : M-ROM and SAAM 
-9:VRAM 

4. Organization 
- 8: xB bit 
-9:x9bit 
-16:x16bit 
-18:x18bit 
- 32: x32 bit 
- 44: x44 bit 
- 64: x64 bit 
- 72: x72 bit 

5. Process & Operating Voltage 
- Blank : CMOS 5V 
- V : CMOS 3.3V 
- B : BiCMOS 5V 

41:!:':filliliP 
ELECTRONICS 

Lead Finish & Ed e Connector & Customer 

Com onent Revision 

6. Depth 
- 32, 33, 34, 35, 36 .. .. : 32K 
- 64, 65, 66, 67, 68 .... : 64K 
-128, 129, 130, 131 .... : 128K 
- 512, 513, 514, 515 .... : 512K 
- 544, 545, 546 .... : 544K 

7. Component Revision 
- Blank : First Gen. 
- A : Second Gen 
- B : Third Gen 

8. Lead Finish & Edge Connector & Customer 
- Blank : Solder DIMM 
- G : Gold DIMM 

9. Speed 
- 10: 10, 100ns 
- 12: 12, 120ns 
-13: 13ns 
- 15: 15ns 
- 17: 17ns 
- 20: 20ns 
- 25: 25ns 

10. Power Dissipation. 
- Blank : Nomal Power 
- L : Low Power 

-30 30ns 
- 35 135ns 
- 55 55ns 
- 70 70ns 
- so sons 
- 90 90ns 

De th 
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KM62256C Family CMOSSRAM 

32Kx8 bit Low Power CMOS Static RAM 

FEATURES 
• Process Technology: 0.7 µm CMOS 
• Organization : 32Kx8 
• Power Supply Voltage: Single 5V ± 10% 
• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

28-DIP, 28-SOP, 28-TSOP I -Forward/Reverse 

PRODUCT FAMILY 

KM62256CL 

KM62256CL-L 

KM62256CLE 

KM62256CLE-L 

KM62256CLI 

KM62256CLl-L 

OJ)er~tiQg 
Temperature. 

Commercial (0-70°C) 

Extended (-25-85 "C) 

Industrial (-40-85 °C) 

*The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

1lE 
Au 

A• 
Aa 

10 A,, 

27 we WE' 
Vee 

Au 

Au 

A, 

A• 

A• 
A• 

28-DIP 
Al 

28-SOP 21 A,. A, 

A• 

A• 
A1 

A• 
Au 
Au 

Vee 

WE 
Au 

1/0• Aa 

A• 
Au 

OE 

dfo fiiiii» 
ELECTRONICS 

;o 

2 
,0 

28-TSOP 
Type l - Forward 

28-TSOP 
Type I - Reverse 

GENERAL DESCRIPTION 
The KM62256C 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 CLJrrent. 

45*/55/70ns 

70/100ns 

70/100ns 

Ai 

A• 
Ao 

1/01 

l/Oi 

1/0> 
Vss 

1/0• 

llO. 

110. 

1/0, 

l/Oa 

cs 
A" 

28-DIP, 28-SOP 
28-TSOP I R/F 

28-SOP 
28-TSOP I R/F 

28-SOP 
28-TSOP I R/F 

PC)wefDissipatio11 

§tcln<:tby 
t1~81iM~xJ 

100µA 

20 A 
100µA 
50 A 

1ooµA 

50 A 

Qperating 
{ICC2) 

70mA 

FUNCTIONAL BLOCK DIAGRAM 

Ao-A 2,A9-11 
Y-Decoder 

Cell 
Array 

1101 
_

8 
-. 1/0 Buffer 

Nam.eName Function < TY ·0 
Ao-A14 Address Inputs 

WE Write Enable Input 

cs Chip Select Input 

OE Output Enable Input 

1/01'."l/Oa Data Inputs/Outputs 

Vee Power(SV) 

Vss Ground 
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KM62256C Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 

KM62256CLP-4 28-DIP, 45ns, L-pwr 

KM62256CLP-4L 28-DIP, 45ns, LL-pwr 

KM62256CLP-5 28-DIP, 55ns, L-pwr 

KM62256CLP-5L 28-DIP, 55ns, LL-pwr 

KM62256CLP-7 28-DIP, 70ns, L-pwr 

KM62256CLP-7L 28-DIP, 70ns, LL-pwr 

KM62256CLG-4 28-SOP, 45ns, L-pwr 

KM62256CLG-4L 28-SOP, 45ns, LL-pwr 

KM62256CLG-5 28-SOP, 50ns, L-pwr 

KM62256CLG-5L 28-SOP, 50ns, LL-pwr 

KM62256CLG-7 28-SOP, 70ns, L-pwr 

KM62256CLG-7L 28-SOP, 70ns, LL-pwr 

KM62256CL TG-4 28-TSOP F, 45ns, L-pwr 

KM62256CL TG-4L 28-TSOP F, 45ns, LL-pwr 

KM62256CL TG-5 28-TSOP F, 55ns, L-pwr 

KM62256CL TG-5L 28-TSOP F, 55ns, LL-pwr 

KM62256CL TG-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 

ORDERWGINFORMATION 

tl:!:':filiiiiP 
ELECTRONICS 

KM62256CLGE-7 28-SOP, 70ns, L-pwr 

KM62256CLGE-7L 28-SOP, 70ns, LL-pwr 

KM62256CLGE-10 28-SOP, 1 OOns, L-pwr 

KM62256CLGE-1 OL 28-SOP, 1 OOns, LL-pwr 

KM62256CL TGE-7 28-TSOP F, 70ns, L-pwr 

KM62256CL TGE-7L 28-TSOP F, 70ns, LL-pwr 

KM62256CLTGE-10 28-TSOP F, 1 OOns, L-pwr 

KM62256CL TGE-10L 28-TSOP F, 1 OOns, LL-pwr 

KM62256CLRGE-7 28-TSOP R, 70ns, L-pwr 

KM62256CLRGE-7L 28-TSOP R, 70ns, LL-pwr 

KM62256CLGl-7 

KM62256CLGl-7L 

KM62256CLGl-10 

KM62256CLGl-1 OL 

KM62256CL TGl-7 

KM62256CL TGl-7L 

KM62256CL TGl-10 

KM62256CL TGl-1 OL 

KM62256CLRGl-7 

KM62256CLRGl-7L 

28-SOP, 70ns, L-pwr 

28-SOP, 70ns, LL-pwr 

28-SOP, 1 OOns, L-pwr 

28-SOP, 100ns, LL-pwr 

28-TSOP F, 70ns, L-pwr 

28-TSOP F, 70ns, LL-pwr 

28-TSOP F, 1 OOns, L-pwr 

28-TSOP F, 1 OOns, LL-pwr 

28-TSOP R, 70ns, L-pwr 

28-TSOP R, 70ns, LL-pwr 

KM62256CLRGE-10 28-TSOP R, 100ns, L-pwr KM62256CLRGl-10 28-TSOP R, 100ns, L-pwr 

KM62256CLRGE-10L 28-TSOP R, 100ns, LL-pwr KM62256CLRGl-10L 28-TSOP R, 100ns, LL-pwr 

L-Low Low Power, Blank-Low Power or High Power 

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

Op~rating temperature : Blank=Commercial, !=Industrial, E=Extended 

Package Type: G=SOP, P=DIP, TG=TSOP Forward, RG=TSOP Reverse 

L-Low Power or Low Low Power, Blank-High Power 

Die Version : C=4th generation 

Density : 256=256K bit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 2=x8 

SEC Standard SRAM 
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KM62256C Family CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 v 
Voltage on Vee supply relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage temperature TSTG -65to 150 ·c 

TA Oto 70 ·c KM62256CUL-L 

Operating Temperature -25 to 85 ·c KM62256CLE/LE-L 

-40 to 85 ·c KM62256CLl/Ll-L 

Soldering temperature and time TSOLDER 2ao·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 OPERA TING CONDITIONS* 

•::•> ·•••••••• 707:., ••• :. ::::::7 
I ><. > > < . .<< 

Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

* 1) Commercial Product: TA=O 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 width 

CAPACITANCE* (f=1MHz, TA=25°C) 

Input capacitance CIN 

Input/Output capacitance C10 

*Capacitance is sampled not 100% tested 

tli'fifi@» 
ELECTRONICS 

)~? rs----· mm / < 
>•/. 

4.5 5.0 

0 0 

2.2 -
-0.5*** -

Test condition Mm 
V1N=OV 

V1o=OV 

3717 .. ~ 
.•····· .. : ..... :.:···:·7TP . < :i.:i' •··Ul'li11"· (> 

5.5 v 
0 v 

Vcc+0.5V v 
0.8 v 

6 pF 

8 pF 
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KM62256C Family 

DC AND OPERA TING CHARACTERISTICS 

LlL .. / / ·<Item > ) •\ >··· 
.L. 

[__. 2~ . ········~· .. •·····. >.•./···· </ _ii ...::Cl > 
Input leakage current lu V1N=Vss to Vee 

Output leakage current ILO 
CS=VIH or WE=VIL 
V1o=Vss to Vee 

Operating power supply current Ice CS=V1L, V1N=V1H or VIL, l1o=OmA 

Cycle time=1µs 100% duty 

lcc1 css 0.2V, V1LS 0.2V 

Average operating current V1N ;:::vcc-0.2V, llo=OmA 

lcc2 
Min cycle, 100% duty 
CS=VIL, llo=OmA 

Output low voltage VOL loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TTL) ISB CS=V1H 

KM62256CL L(Low Power) 
KM62256CL-L LL(L Low Power) 

Standby Current KM62256CLE 
CS :::: Vcc-0.2V 

L(Low Power) 
ISB1 VIN;::: 0.2V or 

(CMOS) KM62256CLE-L 
VIN s Vcc-0.2V 

LL(L Low Power) 

KM62256CLI L(Low Power) 
KM62256CLl-L LL(L Low Power) 

* 1) Commercial Product: TA=O to 70"C, Vcc=5V±10% unless otherwise specified 
2) Extended Product: TA=-25 to 85"C, Vcc=5V± 10% nless otherwise specified 
3) Industrial Product: TA=-40 to 85°C, Vcc=5V± 10% unless otherwise specified 

•• TA=25"C 

••• 20mA for Extended and Industrial Products 
.... 10mA for Extended and Industrial Products 
•••ttimA for Extended and Industrial Products 

A.C CHARACTERISTICS 

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

Value Remark 

Input pulse level 0.8 to 2.4V 

Input rising & falling time 5ns 

input and output reference voltage 1.5V 

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

**CL=30pF+1TTL 

CMOS SRAM 

........ ~};::::: v .... ·=•·• L.~~<•• Unit 
k• 

-1 - 1 µA 

-1 - 1 µA 

- 7 15*** mA 

- - ?*·*** mA 

- - 70 mA 

- - 0.4 v 

2.4 - - v 

- - 1·-- mA 

- 2 100 µA 
- 1 20 µA 

- - 100 µA 
- - 50 µA 

- - 100 µA 
- - 50 µA 

• See DC Operating conditions 
• Including scope and jig capacitance 

.. Test load for 45ns commercial products 

•1!1i'A11iii" 
ELECTRONICS 
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KM62256C Family CMOSSRAM 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

cc 

Product F~milY Temperature Power Supply(Vcc) Speed Bin ,1 •. comments 

KM62256CUL-L o-?g°c 5V ± 10% 45*/55/70ns Commercial 

KM62256CLE/LE-L -25-85°C 5V ± 10% 70/100ns Extended 

KM62256CLl/Ll-L -40-85°C 5V ± 10% 70/100ns Industrial 

* The parameter is measured with 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN 
7 · .. --,,.,. 

Speed Bins 
•· : 

Parameter List Symbol 
-.,.,-

~. 

Units 45ns* 55ns 70ns ·.:·.i •. 100ns 

.· ~ __;_ 
Min Max Min Max Min~ Maxi Miri • ..• N1ax 

.Read Read cycle time tRC 45 - 55 - 70 - 100 - ns 

Address access time tAA - 45 - 55 - 70 - 100 ns 

Chip select to output tco - 45 - 55 - 70 - 100 ns 

Output enable to valid output tOE 25 - 25 - 35 - 50 ns 

Chip select to low-Z output tLZ 10 - 10 - 10 - 10 - ns 

Output enable to low-Z output tOLZ 5 - 5 - 5 - 5 - ns 

Chip disable to high-Z output tHZ 0 20 0 20 0 30 0 35 ns 

Output disable to high-Z output tOHZ 0 20 0 20 0 30 0 35 ns 

Output hold from address change tOH 5 - 5 - 5 - 5 - ns 

Write Write cycle time twc 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 - 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 - 0 - ns 

Write to output high-Z tWHZ 0 20 0 20 0 25 0 35 ns 

Data to write time overlap tow 25 25 - 30 - 50 - ns 

Data hold from write time tDH 0 - 0 - 0 - 0 - ns 

End write to output low-Z tow 5 5 - 5 - 5 - ns 

*The parameter is measured wtth 30pF test load 

•1"fifiliii• ELECTRONICS 
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KM62256C Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR 

KM62256CL 
KM62256CL-L 

Data ~etention current IDR 
KM62256CLE 
KM62256CLE-L 

KM62256CLI 
KM62256CLl-L 

Data retention set-up time tSDR 

Recovery time tRDR 

* 1) Commercial Product: Ta=O to 70"C, unless otherwise specified 
2) Extehded Product : TA=-25 to 85"C, nless otherwise specified 
3) Industrial Product : Ta=-40 to 8.5"C, unless otherwise specified 

**TA=25"C 

DATA RETENTION WAVE FORM 

1) CS Controlled 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

FUNCTIONALDESC~PTION 

~2Vee-0.2V 

L-Ver 
LL-Ver 

Vcc=3.0V L-Ver 
CS2Vce-0.2V LL-Ver 

L-Ver 
LL-Ver 

See data retention 
waveform 

Data Retention Mode 

CS2 Vee- 0.2V 

H x x Power Down High-Z 

L H H Output Disable High-Z 

L H L Read Dout 

L L x Write Din 

* X means don't care 

t1Mfiliil1P 
ELECTRONICS 

CMOSSRAM 

2.0 5.5 v 
~ 50 

0.5 10 

50 µA· 
25 

50 
25 

0 
ms 

5 

lse ISB1 

Ice 

Ice 

ICC 
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KM62256C Family CMOS SRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
( CS=OE=VIL, WE=V1H) 

--------tRc--------
~~~~~~~~~---.. ,.-~~~~~~~~~ 

Address 

Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

1<1----------tRc-----------i.J 
~~~~~~~---- ,--~~~~~~~ 

Address 

Data out 

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 from device to device. 

4t:!:l:f11JiiiP 
ELECTRONICS 
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KM62256C Family CMOSSRAM 

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

,.._--------twc--------• 
~------------- ,-----------

Address 

------tCW(2)------

-------uw--------~ 

tAS(3) 

tow---o-- toH 

Data in Data Valid 

Data out 
. tow==1/ -----------------tw-H_Z]~1--------------t'------~ Data Undefined ~ 

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

---------twc----------+< 

Address 

tWR(4) 

tAS(3)-------tcW(2) --------.i 

--------uw---------

Data in 

Data out --------High-Z-------------------High-Z-------

NOTES (WRITE CYCLE) 

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

2. tcw is measured from the 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 ilJE. going high. 

•tm'ifiiiil» 
ELECTRONICS 
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Au 

An 

A• 

A• 

Ao 

A, 

Al 

A, 

A, 

Ao 

1/01 

110, 

1/01 

Vss 

KM62256D Family 
PRELIMINARY 

CMOSSRAM 

32Kx8 bit Low Power CMOS Static RAM 

FEATURES 
• Process Technology : 0.4µm CMOS 
• Organization : 32Kx8 
• Power Supply Voltage : Single 5V ± 10% 
• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

28-DIP, 28-SOP, 28-TSOP I -Forward/Reverse 

PRODUCT FAMILY 

KM62256DL 

KM62256DL-L 

KM62256DLI 

KM62256DLl-L 

Commercial (0-70"C) 

Industrial (-40-85 "C) 

*_The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

OE ;o 
A" 
A, 

Ao 
10 

A" 

27 We WE' 28-TSOP Voo 

Au Type I - Forward 
An 

A• 
Ao 

Ao 

A• 

28-DIP OE 
Al 

28-SOP 21 AH Al 

A• 
Ao 

10 A• 

A• 

11 An 

Au 2~-TSOP 
12 Vee Type I - Reverse 

We 
13 An 

14 110. Ao 

A• 

A" 2 

OE ,0 

t1"t'1tiliii• 
ELECTRONICS 

Speed 
(ns) 

GENERAL DESCRIPTION 
The KM62256D 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. ' 

45*/55/70ns 28-DI P ,28-SOP 
28-TSOP( I) R/F 

50µA 

10 A 

70/100ns 

A" 
Cs" 
l/Oe 

110• 
110. 
1105 

110. 

Vss 
I/OJ 

110, 

1/01 

Ao 

Al 

A> 
Ao 

Ao 

1101 

1/0> 
l/Ol 
v .. 
1101 

110! 

I/Os 

1101 

l/Oe 

Cs" 
Aoo 

28-SOP 
28-TSOP( I) R/F 

50µA 

15 A' 

70mA 

FUNCTIONAL BLOCK DIAGRAM 

Ao-A2.A9-11 
Y-Decoder 

Cell 
Array 

1101
_

8 
• 1/0 Buffer 

Pin Name Function _;;_ 

Ao-A14 Address Inputs 

Wr. Write Enable Input 

cs Chip Select Input 

OE Output Enable Input 

1/01-!/0a Data Inputs/Outputs 

Vee Power(SV) 

Vss Ground 
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N.C 

N.C 

A1 

l/01 

KM68512A Family 

64Kx8 bit Low Power CMOS Static RAM 

FEATURES 
• Process Technology: 0.6/Dll CMOS 
• Organization : 64Kx8 
• Power Supply Voltage : Single 5V ± 10% 
• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

32-SOP, 32-TSOP I -Forward 

PRODUCT FAMILY 

KM68512AL 

KM68512AL-L 

KM68512ALI 

KM68512ALl-L 

Commercial 
(0-70°C) 

Industrial 
(-40-85"c) 

• The parameter measured wtth 30pF test load 

PIN DESCRIPTION 

10 

A" 

Au ;o Ao 
A• 

A" 
WE' 
CS2 

32-SOP A" 
Vee 
NC 
NC 
Au 
A12 
A1 

110. A1 
A• 15 

13 A• 16 

dfofiliil" 
ELECTRONICS 

5V±0.5V 

5V±0.5V 

32-TSOP 
Type I - Forward 

31 

30 

27 

26 

24 

23 

21 

20 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM68512A 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. 

32-SOP 100µA 
45*/55/70ns 32-TSOP IF 

70/100ns 

~ 
At0 
'C!1 
110. 
1101 
1/01 
110. 
110. 
v .. 
110, 
1/02 
1/01 
Ao 
A1 
A> 
A> 

20µA 
70mA 

32-SOP 100µA 
32-TSOP IF 

50µA 

FUNCTIONAL BLOCK DIAGRAM 

A3-A7, ~ 
A12-1 ~ Cell 

8 Array 
c.. 
~ 

Ao-A2, As-11 
Y-Decoder 

1101-s 
-•r-----•~, 1/0 Buffer 

.:: ,. ., .. , 
~ 

Ao-A1s Address Inputs 

ViiE. Write Enable Input 

CS1 CS2 Ch!Q_ Select ln_Q_uts 

OE Ou!f:>_ut Enable lnQut 

1/01-1/016 Data Inputs/Outputs 

Vee Power 

Vss Ground 

N.C No Connection 

/ 

46 



KM68512A Family 

PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST 

KM68512ALG-4 32-SOP, 45ns, L-pwr 

KM68512ALG-4L 32-SOP, 45ns, LL-pwr 

KM68512ALG-5 32-SOP, 55ns, L-pwr 

KM68512ALG-5L 32-SOP, 55ns, LL-pwr 

KM68512ALG-7 32-SOP, 70ns, L-pwr 

KM68512ALG-7L 32-SOP, 70ns, LL-pwr 

KM68512ALT-4 32-TSOP F, 45ns, L-pwr 

KM68512ALT-4L 32-TSOP F, 45ns, LL-pwr 

KM68512ALT-5 32-TSOP F, 55ns, L-pwr 

KM68512ALT-5L 32-TSOP F, 55ns, LL-pwr 

KM68512ALT-7 32-TSOP F, 70ns, L-pwr 

KM68512AL T-7L 32-TSOP F, 70ns, LL-pwr 

ORDERING INFORMATION 

KM6 8 X 512AXXUJ= 

•lm'i tlliii' ELECTRONICS 

CMOS SRAM 

KM68512ALGl-7 32-SOP, 70ns, L-pwr 

KM68512ALGl-7L 32-SOP, 70ns, LL-pwr 

KM68512ALGl-10 32-SOP, 1 OOns, L-pwr 

KM68512ALGl-1 OL 32-SOP, 1 OOns, LL-pwr 

KM68512ALTl-7 32-TSOP F, 70ns, L-pwr 

KM68512ALTl-7L 32-TSOP F, 70ns, LL-pwr 

KM68512ALTl-10 32-TSOP F, 100ns, L-pwr 

KM68512ALTl-10L 32-TSOP F, 100ns, LL-pwr 

L-Low Low Power, Blank-Low Power or High Power 

Access Time : 4=45ns, 5=55ns, 7=70ns, 10=1 OOns 

Operating temperature : Blank=Commercial, !=Industrial, E=Extended 

Package Type : G=SOP, T=TSOP Forward 

L-Low Power 9r Low Low Power, Blank-High Power 

Die Version : A,;,2nd generation 

Density: .512=512K bit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 

47 



KM68512A Family CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 

L -- _cc_ 

.· ...... ::·: .•.•. 
.... symbol Ratings lJhif 

.... 
.:::_ ~ I~~ .:.::_ 

Remark 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to 7.0 v -

Voltage on Vee supply relative to Vss Vee -0.5 to 7.0 v -

Power Dissipation Po 1.0 w -

Storage temperature TSTG -65 to 150 "C -
0 to 70 "C KM68512AUL-L 

Operating Temperature TA 
-40 to 85 ·c KM68512ALl/Ll-L 

Soldering temperature and.time TSOLDER 260 °C, 1 Osec (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 cond~ions above those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating cond~ions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

•• Item ·•·. . 

Symbol 
:.::C 

Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

* 1) Commercial Product : TA=O to 70"C, unless otherwise specified 
2) Industrial Product: TA=-40 to 85"C, unless otherwise specified 

•• TA=25°C 

*** Vit(min)=-3.0V for 50ns pulse width 

CAPACITANCE* {f=1MHz, TA=25°C) 

Input capacitance CIN 

Input/Output capacitance C1b 

*Capacitance is sampled not 100% tested 

ttMfiiiii» 
ELECTRONICS 

I .• Min 

4.5 

0 

2.2 

-0.5*** 

Test Condition 

VIN=OV 

V1o=OV 

Typ"* 
I·::. Max .. ·•. Unit 

5.0 5.5 v 
0 0 v 
- Vcc+0.5V v 
- 0.8 v 

Min Max Unit 

6 pF 

8 pF 
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K~68512A Family 

DC AND OPERA TING CHARACTERISTICS 

< < > ,.<:<<>h.>>::;>:>::;;:.:· 
.'°><' :»>> .::-: 

Input leakage current lu V1N=Vss to Vee 

Output leakage current ILO CS1=V1H or CS2=V1L or WE=VIL 
V1o=Vss to Vee 

Operating power supply current Ice CS1=V1L, CS2=V1H, V1N=V1H or VIL, llo=OmA 

Average operating current lcc1 Cycle time=1µs 100% duty 
CS1 ~ 0.2V, CS2 2 Vcc-0.2V 

VIL ~0.2V, V1H 2Vcc-0.2V, l1o=OmA 

lcc2 Min cycle, 100% duty • 
CS1=V1L, CS2=V1H llo=OmA 

Output low voltage VOL loL=2.1mA 

Output high voltage VOH loH=-1.0mA 

Standby Current(TTL) ISB CS1=V1H, CS2=V1L 

Standby Current ISB1 CS1 2 Vcc-0.2V L(Low Power) 
KM68512AUL-L (CMOS) CS2 ~0.2V 

VIN~0.2V or 
VIN2Vcc-0.2V 

KM68512ALl/Ll-L 

* 1) Commercial Product: TA=O to 70°C, Vcc=SV± 10% unless otherwise specified 
2) Industrial Product: TA=-40 to 85°C, Vcc=5V±10% unless otherwise specified 

**TA=25°C 

A.C CHARACTERISTICS 

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

Remark, 

Input pulse level 0.8 to 2.4V 

Input rising & falling time 5ns 

input and output reference voltage 1.5V 

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

LL(L Low Power) 

L(Low Power) 
LL(L Low Power) 

CMOSSRAM 

ii~ /Max Uni 
-1 1 µA 

-1 - 1 µA 

- 7 15 mA 

- - 10 mA 

- - 70 mA 

- - 0.4 v 
2.4 - - v 

- - 3 mA 

- 2 100 µA 
- 1 20 µA 

- 2 100 µA 
- 1 50 µA 

**CL=30pF+1TTL * Including scope and jig capacitance 

* See DC Operating conditions 
**KM68512AUAL-4L 

tim'¥iliii* 
ELECTRONICS 
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KM68512A Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM68512AUL-L o-1o·c 
KM68512ALl/Ll-L -40-85°C 

•The parameter is measured with 30pf test load. 

Read Read cycle time 

Address access time 

Chip select to output 

Output enable to valid output 

Chip select to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

Output disable to high-Z output 

Output hold from address change 

Write Write cycle time 

Chip select to end of write 

Address set-up time 

Address valid to end of write 

Write pulse width 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

•The parameters is measured with 30pf test load. 

d!:':fiiJiliP 
. ELECTRONICS 

tRC 

tAA 

· tco 

tOE 

tLZ 

tOLZ 

tHZ 

tOHZ 

tOH 

twc 

tcw 
tAs 

tAW 

tWP 

tWR 

tWHZ 

tow 

tDH 

tow 

5V ± 10% 

5V ± 10% 

45 

10 

0 

0 

10 

45 

45 

0 

45 

40 

0 

0 

25 

0 

5 

45 

45 

25 

20 

20 

20 

55 

10 

5 

0 

0 

10 

55 

45 

0 

45 

40 

0 

0 

25 

0 

5 

::::::: 

55 

55 

25 

20 

20 

20 

45*/55/70ns 

70/100ns 

::,::·:·: ::,:: .... 

70 

10 

5 

0 

0 

10 

70 

60 

0 

60 

50 

0 

0 

30 

0 

5 

70 

70 

35 

25 

25 

25 

CMOSSRAM 

100 

10 

5 

0 

0 

10 

100 

80 

0 

80 

60 

0 

0 

40 

0 

10 

Commercial 

Industrial 

ns 

100 ns 

100 ns 

50 ns 

ns 

ns 

30 ns 

30 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

30 ns 

ns 

ns 

ns 
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KM68512A Family 

DATA RETENTION CHARACTERISTICS 
~ n~in·•····· .... · ............... <> . ;;.,;:_ .i·L ..... 

~ 2'£········ ··i····· k• ••••• ~ .... 

Vee for data retention VDR 

KM68512AUL-L 

Data retention current IDR 

KM68512ALl/Ll-L 

Data retention set-up time tSDR 

Recovery time tRDR 

* 1) Commercial Product : Ta=O to 1o·c, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85"C, unless otherwise specified 

**TA=25"C 

... . 
Testcondition& .... :__:__ 

***CS1 2 Vcc-0.2V 

L-Ver 

Vcc=3.0V LL-Ver 

CS1 2 Vcc-0.2V L-Ver 
LL-Ver 

See data retention 
waveform 

*** CS1 ?!::Vcc-2.0V, CS2 ?!::Vcc-2.0V( CS1 controlled) or CS2 s0.2V(CS2 controlled) 

DATA RETENTION WAVE FORM 

1) CS1 Controlled 

Vee 

4.5V 

2.2V 

VDR 

CS1 
GND 

2) CS2 Controlled 

Vee 

4.5V 

CS2 

VDR 

0.4V 

GND 

41'!:1: fJii ii» 
ELECTRONICS 

Data Retention Mode 

CS1 2 Vee - 0.2V 

Data Retention Mode 

CS2~0.2V 

CMOSSRAM. 

[_ . 
..... ••:20••• •••• ~~SL <u,H~ 
3...:l:J~ 

2.0 - 5.5 v 
- 1 50 
- 0.5 10 µA 
- - 50 
- - 25 

0 - -
ms 

5 - -
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KM68512A Family CMOSSRAM 

TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
( CS1=0E=V1L, CS2= WE=V1H) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

Data Valid 

----------.Re----------
~~~~~~~~ r~~~~~~~ 

Address 

CS1 

CS2 

Data out 

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 from device to device interconnection. 

ttMfillh" ELECTRONICS 
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KM68512A Family CMOSSRAM 

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

Address 

1-----tcw(2)-----.. 

CS2 

~----lcw(2)------+1 

14----twP(1)-----+I ,....----------

tAs(J) 

tow------toH 

Data in Data Valid 

Data out ----~z\_l_---rtow==y~ Data Undefined ~ ~ ... ___ _ 

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

twc 

Address 
tAS(J) ______ CW(2)----- twR1(4) 

CS2 

lol----twP(1)----

Data in 

Data out -------High-Z----------------High-Z------

tt:!:l:fiiiii» 
ELECTRONICS 
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KM68512A Family CMOSSRAM 

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

WC 

Address 

tcw(2)------..... tWR2(4) 

CS1 

CS2 

Data in 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of low CS1, high CS2 and low WE. A write begins at the latest transition among CS1 goes 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 begining of write to 
the end of write. 

2. tcw is measured from the 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. twR1 applied in case a write ends as CS1 or WE going high twR2 applied in case a write 
ends as CS2 going to low. 

FUNCTIONAL DESCRIPTION 
I> =', ....... i.·•·· ......... 

[ci_OF .:::::_< /••··> l'Jl9cle </ ·•·· I 

. ... ,. . ........... . ·>·. 
2 

H x x x Power Down H!g_h-Z ISB, ISB1 

x L x x Power Down Hl9_h-Z lss, lss1 

L H H H Output Disable H!9_11-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

* X means don1 care 

•1:faf Jiiii» 
ELECTRONICS 

7. 
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N.C 

An 

Au 

Au 

At 

A1 

Ao 

A• 

A> 

A1 

A• 

Ao 

Ito• 

lto1 

Ito> 

Vss 

KM681000B Family 

128K x8 bit Low Power C,MOS Static RAM 

FEATURES 
• Process Technology: 0.6J.Dll CMOS 
• Organization : 128Kx8 
• Power Supply Voltage: Single 5.0V ± 10% 
• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

32-DIP, 32-SOP, 32-TSOP I R/F 

PRODUCT FAMILY 

KM681000BL 
Commercial(0-7°C) 55/?0ns 

KM681 OOOBL-L 

KM681000BLE 
Extended(-25-85 ·c) 70/100ns 

KM681 OOOBLE-L 

KM681000BLI 
I ndustrial(-40-85 ·c) 70/100ns 

KM681 OOOBLl-L 

PIN DESCRIPTION 

Au ;o Ao 
Ao 30 

A" 29 
WE 

10 
cs, 
A" 

A" Vee 32-TSOP " 25 

30 cs, NC 
Au 

Type I - Forward 24 

23 

29 WE Au 11 

28 A" 
An 12 
At 

27 Ao A• 
Ao 

32-DIP 26 Ao A• 

32-SOP 25 Au 

'Oe 
23 A" 

CS'1 
A• 

22 As 

l/Oo Ao 
At 

20 l/Ot An 
Au 

19 110. Au 10 

l/Oo NC 9 

Vee 
110. A" 

cs, 
WE 
A" 

Ao 
Ao :o Au 

dli'ifi11i" 
ELECTRONICS 

32-TSOP 
Type I-Reverse 

19 

20 

21 

22 

25 

26 

27 

28 

31 

32 

OE 
Aoo 
CS1 
l/Oo 
l/Ot 
l/Oo 
l/Oo 
1/0• 
Vss 
Ito> 
l/01 
l/Oo 
Ao 
Ao 

A' 
A> 

A> 
A1 
Ao 
Ao 
110. 
1/02 
Ito> 
v .. 
1/0• 
l/Oo 
1/0; 
l/Ot 
l/Oo 
cs. 
Aoo 
OE 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM6810008 family is fabricated by SAMSUNG's advanced 

CMOS process technology. The family can support various 
operating temperature ranges and have 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. 

32-DI P, 32-SOP 1ooµA 

32-TSOP I R/F 
20µA 

32-SOP 1ooµA 
32-TSOP I R/F 

50µA 

32-SOP 100µA 
32-TSOP I R/F 

50µA 

FUNCTIONAL BLOCK DIAGRAM 

Ao-3, As_-_11 ___ __ 

A4-7, 
A12-16 

:::< 
0 
CD 
0 
0 
0. 
~ 

1101-s 

Y-Decoder 

Cell 
Array 

110 Buffer 

70mA 

CS1,CS2 

WE.OE 

f7~} Name • < < Function .... <) •· .... .... 
Ao-A16 Address Inputs 

WE Write Enable Input 

CS1,CS2 Chip Select Inputs 

OE Output Enable Input 

1/01-1/018 Data Inputs/Outputs 

Vee Power 

Vss Ground 

N.C No Connection 
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KM6810008 Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

KM681000BLP-5 32-01 P ,55ns, L-pwr 

KM681 OOOBLP-5L 32-01 P ,55ns, LL-pwr 
KM681000BLP-7 32-01P,70ns, L-pwr 

KM681 OOOBLP-7L 32-01P,70ns, LL-pwr 

KM681000BLG-5 32-SOP ,55ns,L-pwr 

KM681000BLG-5L 32-SOP ,55ns,LL-pwr 

KM681000BLG-7 32-SOP ,70ns,L-pwr 

KM681000BLG-7L 32-SOP ,70ns,LL-pwr 
KM681000BLT-5 32-TSOP F,55ns,L-pwr 
KM681000BL T-5L 32-TSOP F,55ns,LL-pwr 
KM681000BL T-7 32-TSOP F,70ns,L-pwr 

KM681000BL T-7L 32-TSOP F,70ns,LL-pwr 
KM681 OOOBLR-5 32-TSOP R,55ns,L-pwr 

KM681 OOOBLR-5L 32-TSOP R,55ns,LL-pwr 

KM681 OOOBLR-7 32-TSOP R,70ns,L-pwr 

KM681 OOOBLR-7L 32-TSOP R,70ns,LL-pwr 

ORDERING INFORMATION 

t1m'ifi@IP 
ELECTRONICS 

KM681 OOOBLGE-7 32-SOP ,70ns,L-pwr KM681 OOOBLGl-7 32-SOP,70ns,L-pwr 
KM681 OOOBLGE-7L 32-SOP ,70ns,LL-pwr KM681 OOOBLGl-7L 32-SOP,70ns,LL-pwr 
KM681000B~GE-10 32-SOP, 1 OOns,L-pwr KM681OOOBLGl-10 32-SOP, 1 OOns,L-pwr 
KM681000BLGE-10L 32-SOP, 1 OOns,LL-pwr KM681000BLGl-10L 32-SOP, 1 OOns,LL-pwr 
KM681 OOOBL TE-7 32-TSOP F,70ns,L-pwr KM681000BLTl-7 32-TSOP F,70ns,L-pwr 
KM681000Bl.TE-7L 32-TSOP F,70ns,LL-pwr KM681000BLTl-7L 32-TSOP F,70ns,LL-pwr 
KM681 OOOBL TE-10 32-TSOP F,100ns,L-pwr KM681000BLTl-10 32-TSOP F,100ns,L-pwr 
KM681 OOOBL TE-1 OL 32-TSOP F,100ns,LL-pwr KM6810008LTl-10L 32-TSOP F, fOOns,LL-pwr 
KM681 OOOBLRE-7 32-TSOP R,70ns,L-pwr KM681000BLRl-7 32-TSOP R,70ns,L-pwr 
KM681 OOOBLRE-7L 32-TSOP R,70ns,LL-pwr KM681000BLRl-7L 32-TSOP R,70ns,LL-pwr 
KM681000BLRE-10 32-TSOP R, 100ns,L-pwr KM681000BLRl-10 32-TSOP R,100ns,L-pwr 
KM681 OOOBLRE-1 OL 32-TSOP R, 1 OOns, LL-pwr KM681 OOOBLRl-1 OL 32-TSOP R,100ns,LL-pwr 

1 · T j · L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature: Blank=Commerial, !=Industrial, E=Extended, 

Package Type: P-DIP, G=SOP, T=TSOP Forward, R=TSOP Reverse 

L-Low Power or Low Low Power, Blank-High Power 

Die Version : 8=3 'rd generation 

Density : 1000=1 Mbit 

Bank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM681000B Family CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS• 

£ •· ... ? g~m 2>/ < fu-- {;> .>SST7 i + ,1;:•.L /··· .. <>·· :.:.• . ....:• 
)/ 2::i: -., ....• ~ :·J 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to 7.0 v -
Voltage on Vee supply relative to Vss Vee -0.5 to 7.0 v -
Power Dissipation Po 1.0 w -
Storage temperature TSTG -65 to 150 ·c -

Oto 70 . ·c KM681000BUL-L 

Operating Temperature TA -25 to 85 ·c KM681 OOOBLE/LE-L 

-40 to 85 "C KM681 OOOBLl/Ll-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 Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

* 1) Commercial Product: TA=O 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 :::;; sons pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

$yrrit@ 

Input capacitance CIN 

Input/Output capacitance C10 

*Capacitance is sampled not 100% tested 

tt:f:l:iJll11$ 
. ELECTRONICS 

4.5 

0 

2.2 

-0.5*** 

TestCondition 

Vin=OV 

Vio=OV 

5.0 5.5 v 
0 0 v 

Vcc+0.5 v 
0.8 v 

6 pF 

8 pF 
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KM6810008 Family 

DC AND OPERATING CHARACTERISTICS 

I'/•::/•:./••::>: />:. L; ~;iii 

··>.<\ .. ::::. ··>" '·"··· .. :::::::.::::2 2:i:i:.l 

Input leakage current ILi V1N=Vss to Vee 

Output leakage current ILO CS1=V1H or CS2=V1L or WE=VIL, Vlo=Vss to Vee 

Operating power supply current Ice CS1=V1L, CS2=VIH, VIN=VIH or VIL, l1o=OmA 

lcc1 Cycle time=1 µ.s 100% duty 

Average operating current 
CS1 ::;:o.2v, CS2~Vcc-0.2V 

lcc2 ho=OmA CS1=V1L,CS2=V1H 
Min cycle, 100% duty 

Output low voltage VOL loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TTL) ISB CS1=V1H, CS2=V1L 

KM681000BL 
KM681000BL-L CS1 ~ Vcc-0.2V 

Standby KM681000BLE ISB1 
CS2~Vcc-0.2V or 

Current (CMOS) KM681000BLE-L cs2::;:0.2v 

KM681000BLI 
Other input=O-Vcc 

KM681000BLl-L 

• 1) Commercial Product : TA=O to 70"C, Vcc=5.0V± 10%, unless otherwise specified 
2) Extended Product : TA=-25 to 85 "C, Vcc=5.0V ± 10%, unless otherwise specified 
2) Industrial Product : TA=-40 to 85"C, Vcc=5.0V ± 10%, unless otherwise specified 

** 20mA for Exteneded and Industrial Products 
*** 15mA for Extended and Industrial Products 

A.C CHARACTERISTICS 

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

If _l_ l .m .. m:•:,·>i>> < ·":": 
.:~ 

::::<:: •. : 
c";_ 

Input pulse level 0.8 to 2.4V -
Input rising & falling time 5ns -
input and output reference voltage 1.5V -

-

L (Low Power) 
LL (Low Low Power) 

L (Low Power) 
LL (Low Low Power) 

L (Low Power) 
LL (Low Low Power) 

CMOSSRAM 

"'''' ··•·:;;. 
i:>1· .. ··~·· :;J•t"i""" c";_ "':·"''··:·· 

-1 - 1 µA 
-1 - 1 µA 
- 7 15** mA 

- - 10*** mA 

- - 70 mA 

- - 0.4 v 

2.4 - - v 

- - 3 mA 

- - 100 µA 
- - 20 µA 
- - 100 µA 
- - 50 _!£A 
- - 100 µA 
- - 50 _@ 

Output load (See right) CL=1 OOpF+1 TTL 
* Including scope and jig capacitance 

*See DC Operating conditions 

tlMHllii" ELECTRONICS 
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KM681000B Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM681000BUL-L o-7o·c 5.0V±10% 

KM681 OOOBLE/LE-L -25-a5·c 5.0V±10% 

KM681 OOOBLl/Ll-L -40-a5·c 5.0V±10% 

PARAMETER LIST FOR EACH SPEED BIN 

.... ····· .. 

...... •··•· •••• ,~Ui.,_~ 
.· ..... • c·q··~;:c 

·.·~_cc__}_.·.-'..~· ................. . 

--::- .... 

·•······· SymbC)I 

CMOSSRAM 

comments < 
1 

55/?0ns Commercial 

70/100ns Extended 

70/100ns Industrial 

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

Address access time 55 70 100 ns 

Chip select to output tco1,tc02 55 70 100 ns 

Output enable to valid output tOE 25 35 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 0 20 0 25 0 30 ns 

Output disable to high-Z output tOHZ 0 20 0 25 0 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 

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 tow 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 

tJ:!:i: f1I ii" ELECTRONICS 
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KM681000B Family CMOS SRAn., 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR CS1*** 2 Vcc-0.2V 2.0 5.5 v 
KM681000BL L-Ver 1 50 
KM681000BL-L LL-Ver 0.5 10 

IDR KM681000BLE Vcc=3.0V L~Ver 50 µA 
KM681 OOOBLE-L CS1 2 Vcc-0.2V LL-Ver 25 

Data retention current 

KM681 OOOBLI L-Ver 50 
KM681 OOOBLl-L LL-Ver 25 

i--,;;;;...;;;.;;.;;;....;..;...;..;..;..;. _ ___;;_;_;;_;,,;~;..;..;.....----1--"tRc.:.:D=R._._ ______ ---1 See data retention waveform i---0--i-----r-----1 ms 
m~ 5 

* 1) Commercial Product: TA=O to 70't, unless othelWise specified 
2) Extended Product : TA=-25 to 85't, unless othelWise specified 
2) Industrial Product : TA=-40 to 85"C, unless othelWise specified 

** TA=25"C 
*** CS1 <:: Vcc-0.2V,CS2<::Vcc-0.2V{CS1 controlled) or es2 S:0.2V(CS2 controlled) 

DATA RETENTION TIMING DIAGRAM 

1) CS1 Controlled 

Data Retention Mode 
SOR-Oot~-----------------1.1 

Vee ,.----+--------
4.5V 

2.2V 

VDR 

CS1 
GND 

2) CS2 controlled 

Vee 

CS1 2 Vee - 0.2V 

Data Retention Mode 

4.5V - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CS2 

VDR 

CS2. ~ 0.2V 
0.4V 

GND --------------------------------------------------------------

tl:Ji'ifiliii" 
ELECTRONICS 
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KM681000B Family CMOSSRAM 

TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
(CS1=0E=V1L, CS2= WE= V!H) 

Address 

r--------t1RC 

--E~ 
Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE (WE=V1H) 

*--
Data Valid 

----------1tRc---------+1 

Address 

-----4AA-----

CS1 

CS2 

toe---

Pata out 

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 from device to device. 

tt:!:i:fl'l!I' ELECTRONICS 
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KM681000B Family CMOSSRAM 
TIMING WAVEFORM OF WRITE CYCLE (1) <YVE controlled) 

------------~------twc----------.i .----------

Address 

twR1(4) 

-----tcw(2)------

CS2 
~----tcW(2)------.i 

tAS(3) 

Data in 

Data out -~~~-t-~z~~-~--t~~,~.~-Data Undefined ____A- ~ 

TIMING WAVEFORM OF WRl-i:-E CYCLE (2) (CS1 controlled) 

twc 

Address 

R1(4) 

tAs(3) tcw<2> 

CS1 

tAw 

CS2 

twP(1) 

WE 

Data in 
Etow 

Data Valid 
toHj 

Data out High-Z High-Z 

cmmH:m• 
ELECTRONICS 
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KM6810008 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (2) (CS2 Controlled) 

14---------twc~-------____._ ------------- ,-----------
Address 

R2(4) 

CS1 

CS2 

14-----twP(1)-----.-i 

Data in ___________________ _.L :ata Valid •~1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,+ 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of low CS1, high CS2 and low~. A write begins at the latest transition among CS1 going low, CS2 going high and iiiiE 

going low. A write ends at the earliest transition among Cs1 going high, CS2 going low and ~going high, tvvP is measured from the beginning or 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 calid to the beginning of write. 

4. tvvR is measured from the end of write to the address change. tvliR1 applied in case a write ends at Cs1, or WE going high, twR2 applied in case a write 
ends at CS2 going to low. 

FUNCTIONALDESC~PTION 

0.<~··· 
pc:: ·•·.·. 1· ::::::;:7--- OE .. ·• M()c:t~ .... :··: l/OPiri L ~L~:)~ / ::· </ I current Mode 

H x x x Power Down High~Z ISB,ISB1 

x L x x Power Down High-Z ISB,ISB1 

L H H H Output Disable High-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

* X means don't care 

'tlifo fjijiliP 
ELECTRONICS 
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N.C 

· Au 

A1 

A• 

Ao 

1/0• 

l/02 

''°' v .. 

KM681000C Family CMOSSRAM 

128K x8 bit Low Power CMOS Static RAM 

FEATURES 
• Process Technology : 0.4/,Dll CMQS 
• Organization : 128K x8 
• Power Supply Voltage: Single 5.0V± 10% 
• Low Data Retention Voltage : 2V(Min) 
• Three state output and TIL Compatible 
• Package Type : JEDEC Standard 

GENERAL DESCRIPTION 
The KM681000C family is fabricated by SAMSUNG's advanced 
CMOS process technology. The family can support various 
operating temperature ranges and have 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 cu'rrent. 

32-DIP, 32-SOP, 32-TSOP(l)-Forward/Reverse 

PRODUCT FAMILY 

KM681000CL 
Commercial(0-70°C) 

32-DIP,32-SOP 50µA 
4.5-5.5V 45*/55/70ns 

32-TSOP(I) R/F 10µA KM681 OOOCL-L 
90mA 

KM681 OOOCLI 32-DIP,32-SOP 50µA 
I ndustrial(-40-85 "'C) 4.5-5.5V 55*/70/85ns 

32-TSOP(I) R/F 15µA KM681 OOOCLl-L 

*The parameter is measured with 30pF test load 

PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 

Au ;o ~ 
At A,. 
Ao 30 C?. 

Ao-3, A!l-11 
Y-Decoder 

Au 29 l/Oo m l/01 

10 
cs, 27 l/01 
A,. 26 ''°' Vee 32-TSOP ''°' N.C Type I - Forward 24 v .. 
A,, 23 l/O, 
Au 11 ''°' A,, 12 1/0, 
Ai Ao 
At 14 A• 

32-DIP 
A, 15 16 A, 
At 17 A> 

A4-8, 1< 
A12-1s 0 

(1) Cell 0 Array 0 
CS1,CS2 a. 

~ 
32-SOP 25 Au WE,OE 

1101-s 
A• 17 A> 110 Buffer 
At 16 A2 

1/01 Ao 19 A• 
AT 20 Ao 

1101 Au 21 l/O, 
A,. 11 22 l/02 
Au 10 32-TSOP 1/0, 

~2 :·c 

""" ( ? >···<· IL:L'. .. ( 

110. N.C Type I-Reverse 24 Vos 
Vee 25 llO. 

Ao-A1s Address Inputs 
110. A,. I/Os 

cs, l/01 WE Write Enable Input 
m 26 l/01 
Au 29 l/01 cs\CS2 Chip Select Input 
At C?. 
A1 A,. 
A,, ~ 

OE Output Enable Input 

1/01-1/06 Data Inputs/Outputs 

Vee Power (+5.0V) 

Vss Ground 

N.C No Connection 

t1Mf1 1iil• 
ELECTRONICS 
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KM681000C Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM681 OOOCLP-4 
KM681 OOOCLP-5 
KM681 OOOCLP-7 

KM681 OOOCLP-4L 
KM681 OOOCLP-5L. 

KM681000CLP-7L 

KM681 OOOCLG-4 
KM681 OOOCLG-5 

KM681 OOOCLG-7 
KM681 OOOCLG-4L 

KM681 OOOCLG-5L 
KM681 OOOCLG-70L 

KM681000CLT-4 
KM681000CLT-5 
KM681000CLT-7 
KM681 OOOCL T-4L 

KM681 OOOCL T-5L 
KM681000CLT-70L 

KM681000CLR-4 
KM681 OOOCLR-5 

KM681000CLR-7 
KM681000CLR-4L 

KM681 OOOCLR-5L 
KM681000CLR-70L 

ORDERING INFORMATION 

et:f:I: filii 1' ELECTRONICS 

Function 
32-DIP, 45ns, L-pwr 
32-DIP, 55ns, L-pwr 
32-DIP, 70ns, L-pwr 
32-DIP, 45ns, LL-pwr 

32-DIP, 55ns, LL-pwr 
32-DIP, 70ns, LL-pwr 

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

32-SOP, 70ns, L-pwr 
32-SOP, 45ns, LL-pwr 
32-SOP, 55ns, LL-pwr 

32-SOP, 70ns, LL-pwr 

32-TSOP(I) F, 45ns, L-pwr 
32-TSOP(I) F, 55ns, L-pwr 
32-TSOP(I) F, 70ns, L-pwr 
32-TSOP(I) F, 45ns, LL-pwr 

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

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

32-TSOP(I) R, 70ns, L-pwr 
32-TSOP(I) R, 45ns, LL-pwr 

32-TSOP(I) R, 55ns, LL-pwr 
32-TSOP(I) R, 70ns, LL-pwr 

KM681000CLGl-5 
KM681000CLGl-7 
KM681 OOOCLGl-8 
KM681000CLGl-5L 

KM681000CLGl-7L 
KM681000CLGl-8L 

KM681000CLTl-5 
KM681000CLTl-7 

KM681000CLTl-8 
KM681000CLTl-5L 

KM681000CLTl-7L 
KM681000CLTl-8L 

KM681000CLRl-5 
KM681000CLRl-7 
KM681000CLRl-8 
KM681 OOOCLRl-SL 

KM681 OOOCLRl-7L 
KM681 OOOCLRl-BL 

32-SOP, 55ns, L-pwr 
32-SOP, 70ns, L-pwr 
32-SOP, 85ns, L-pwr 
32-SOP, 55ns, LL-pwr 
32-SOP, 70ns, LL-pwr 
32-SOP, 85ns, LL-pwr 

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

32-TSOP(I) F, 85ns, L-pwr 
32-TSOP(I) F, 55ns, LL-pwr 

32-TSOP(I) F, 70ns, LL-pwr 
32-TSOP(I) F, 85ns, LL-pwr 

32-TSOP(I) R, 55ns, L-pwr 
32-TSOP(I) R, 70ns, L-pwr 
32-TSOP(I) R, 85ns, L-pwr 
32-TSOP(I) R, 55ns, LL-pwr 

32-TSOP(I) R, 70ns, LL-pwr 
32-TSOP(I) R, 85ns, LL-pwr 

L-Low Low Power, Blank-Low Power or High Power 

Access Time : 4=45ns, 5=55ns, 7=70ns, 8=85ns 

. Operating temperature : Blank=Commercial, !=Industrial 

Package Type: P=DIP, G=SOP, T=TSOP Forward R=TSOP Reverse 

L-Low Power or Low Low Power, Blank-High Power 

Die Version : C=4th generation 

Density : 1000=1 Mbit 

Bank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM681000C Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to Vss VIN,VOUT -0.5to 7.0 v 
Voltage on Vee supply relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto70 ·c KM681000CUL-L 

-40 to 85 ·c KM681 OOOCLl/Ll-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 OPERA TIN~ CONDITIONS* 

I> / > .<.·> ..... •· r. 
Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

* 1) Commercial Product: TA=O to 70°C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85'C. unless otherwise specified 

** TA=25'C 
*** V1L(min)=-3.0V for ,s; 50ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

L < . 
L2 

. ....... = ......... 

Input capacitance CIN 

Input/Output capacitance C10 
I 

* Capacitance is sampled not 100% tested 

•11i1'¥J1Jii'P 
ELECTRONICS 

•••• 
. ....•. < < 

4.5 

0 

2.2 

-0.5*** 

z 7 ...... 

VIN=OV 

V1o=OV 

-:::- 73 T 7< /~ .\ ... • 
5.0 5.5 v 
0 0 v 
- Vcc+0.5 v 
- 0.8 v 

·:.:··.-:I2:. I T ······~:'.'.":'. • .. }:: 

- 6 pF 

- 8 ] pF 
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KM681000C Family 

DC AND OPERA TING CHARACTERISTICS 

v~ ·.·.· _2~·<······· •·< Symbol 
... ·.·•· 

· TestConditiC>l'ls* 
L ~ >·•··~ < ..::,_ 

Input leakage current lu V1N=Vss to Vee 

Output leakage current I Lo 
CS1=V1H or CS2=V1L or 
V1o=Vss to Vee 

Operating power supply current CS1=V1L, CS2=V1H, 
Ice 

V1N=V1H or VIL, l1o=OmA 

Cycle time=1 µs 100% duty 
lcc1 1CS1 ,,;,o.2v, CS2:2:Vcc-0.2V, 

Average operating current l1o=OmA 

lcc2 
l1o=OmA, CS1=V1L,CS2=V1H 
Min cycle, 100% duty 

Output low voltage VOL loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TTL) ISB CS1=V1H, CS2=V1L 

KM681000C CS1 2 Vcc-0.2V 
Standby KM681 OOOCL-L CS2 2: Vcc-0.2V or 
Current ISB1 

cs2so.2v 
(CMOS) KM681000CLI 

Other input=O-Vcc 
KM681000CLl-L 

* 1) Commercial Product: TA=O to 70°C, Vcc=5V± 10% Unless otherwise specified 
2) Industrial Product : TA=-40 to 85"C, Vcc=5V± 10% Unless otherwise specified 

** TA=25"C 

A.C CHARACTERISTICS 

TEST CO!\IDITIONS (1.Test Load and Test lnpuUOutput Reference)* 

Input pulse level 

Input rising & falling time 

input and output reference voltage 

Output load (See right) 

Value-

0.8 to 2.4V 

5ns 

1.5V 

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

Remark 

Read 

Write 

Read 

Write 

L(Low Power) 
LL(L Low Power) 

L(Low Power) 
LL(L Low Power) 

CMOS SRAM 

Min TYP~rr Max: Unit 

-1 - 1 µA 

-1 - 1 µA 

- - 15 mA 

35 

- - 15 
mA 

35 

- - 90 mA 

- - 0.4 v 
2.4 - - v 
- - 3 mA 

- - 50 µA 
- - 10 

- - 50 µA 
- - 15 

, *Including scope and jig capacitance 
* See DC Operating conditions 
**Test load for 45ns(Commercial product)/55ns(lndustrial product) 

rttMHiiii• 
ELECTRONICS 
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KM6810()0C Family 

TEST CONDl,TIONS (2. Temperature and Vee Conditions) 

KM681 OOOCUL-L o-1o·c 5V±10% 45*/55/?0ns 

KM681 OOOCLl/Ll-L -40-05·c 5V±10% 55*/70/85ns 

*The parameter is measured with 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN 

I : / .> :< i > ·< I< . L ····.· ""'' .. : il ·•·••·•· ••.•.•• . •..• ,•:.· 
f"<·:.,,.< .··: .•. j_••• ~ .>:•• ........ ••··· •'< ......... •···•< l"'•·••·:c·c :c::_ • 2 .:2 •.'"<. S 

Read Read cycle time tRC 45 - 55 - 70 -

Address access time 

Chip select to output 

Output enable to valid output 

Chip select to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

Output disable to high-Z output 

Output hold from address change 

Write Write cycle time 

Chip select to end of write 

Address set-up time 

Address valid to end of write 

Write pulse width 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

t1Mfiliii" ELECTRONICS 

tAA 

tco1,tco 

tOE 

tLZ1,tLZ2 

tOLZ 

tHZ1,tHZ2 

tOHZ 

tOH 

twc 

tcw 

tAS 

tAW 

tWP 

tWR 

tWHZ 

tow 

tDH 

tow 

10 

5 

0 

0 

10 

45 

40 

0 

40 

35 

0 

0 

25 

0 

5 

45 

45 

20 

15 

15 

15 

10 

5 

0 

0 

10 

55 

45 

0 

45 

40 

0 

0 

25 

0 

5 

55 

55 

25 

20 

20 

20 

10 

5 

0 

0 

10 

70 

60 

0 

60 

50 

0 

0 

30 

0 

5 

70 

70 

35 

25 

25 

25 

CMOSSRAM 

85 

10 

5 

0 

0 

10 

85 

70 

0 

70 

60 

0 

0 

35 

0 

5 

Commercial 

Industrial 

=····· ~ .... 

2S :_;__ -'-

- ns 

85 ns 

85 ns 

40 ns 

ns 

ns 

25 ns 

25 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

25 ns 

ns 

ns 

ns 
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,KM681000C Family 

DATA RETENTION CHARACTERISTICS 

•/ < <•··•. Item >7.••· .•.·. 
L < L~::z.::: :..c~····· 

'>/ ..... · ................ 2:7 .. < ~ 
I<~---

Vee for data retention VDR 

KM681000CL 
KM681 OOOCL-L 

, Data retention current IDR 
KM681000CLI 
KM681000CLl-L 

Data retention set-up tSDR 

Recovery time tRDR 

* 1) Commercial Product: TA=O to 70"C, unless otherwise specified 
2) Industrial Product: TA=-40 to 85"C, unless otherwise specified 

** TA=25"C 

. ...... • ...... :-;::"J'.'7 
/.)< > '"L: ~ .. , 

cs1•-2vcc-o.2v 

L-Ver 

Vcc=3.0V LL-Ver 
CS12:Vcc-0,2V L-Ver 

LL-Ver 

See data retention waveform 

••• CS1 :?:Vcc-0.2V,CS2 :2: Vcc-0.2V(CS1 controlled) or es2:o; 0,2V(eS2 controlled) 

DATA RETENTION TIMING DIAGRAM 

1) CS1 Controlled 

CMOSSRAM 

J< .• •v•.•-r. n••• •M~~) 1>>uo1t·•• 
2.0 - 5,5 v 

- 1 20 
- 0.5 10 µA 
- - 25 
- - 10 

0 - -
ms 

5 - -

tsoR _, _____ ---'D-'-a_ta-'R-'-e-'t-'en-'-'t'"'"io-'-'-n"'"'M"'"'o"""d-'-e ___ __...___~ 
~=--+-------~ 

Vee 

4,SV 

2.2V 

VoR 

CS1 
GND 

2) CS2 controlled 

. Vee 

4.SV 

CS2 

VDR 

CS1 2: Vee - 0.2V 

Data Retention Mode 

CS2 ::;;: 0.2V 
Q4V ---------------- ----------------------------

GND --------------------------------------------------------------

d'i'ifiiiii" ELECTRONICS 
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KM681000C Family CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
(CS1=0E=V1L, CS2=WE=V1H) 

Address tRC--------*~~ ------------------------------------
Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE (WE=V1H) 

--------- ~-----------TRc--------- ,..--------

Address 

------tAA-----
i+-----r,co1----.. 

CS1 

CS2 

Data out 

NOTES (READ CYCLE) 

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

2. At any given temperature and voHage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device. 

tl1tnf1'iil" ELECTRONICS 
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KM681000C Family CMOSSRAM 
TIMING WAVEFORM OF WRITE CYCLE (1) (WE Controlled) 

twc 

Address 

,__----tcwc2)------
CS1 

CS2 
1-----tcw(2)-------.; 

tAS(3) 

Data in 

Data out ----t~z=1~-------1tow=1/·-
Data Undefined __J--- ----i..__ 

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

--------~c----------------..1 ,.----------
Address 

~R1(4) 
tAS(3)-------tcW(2) ____ _ 

14------tAw------~ 

CS2 

-----~P(1l----

Data in 
~j-· . ·~ '""=11 

----------------~;l\ Data Valid ___A\ ______ _ 

Data out -------High-Z----------------High-Z------

71 •t:f:I: fjll}llP 
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KM681000C Family CMOSSRAM 

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

twc 

Address 

twR2(4) 

CS2 

-----twP(l)------.i 

Data in 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of low CS1, high CS2 and low lltlE'. A write begins at the latest transition among CS1 going low, CS2 going high and ~ 

going low. A write ends at the earliest transition among CS1 going high, CS2 going low and~ going high, tvllP is measured from the beginning or 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 calid to the beginning of write. 

4. twR is measured from the end of write to the address change. twR1 applied in case a write ends at CS1, or iiiiE going high, twR2 applied in case a write 
ends at CS2 going to low. 

FUNCTIONALDESC~PTION 

.}. vs;. 72 YJ_ 77 ·:/0 .. · 1•·:·:···~··7 
> :>:: L~:::3 "·~:::: /:..:. .:.:·: 

,< :81:0::'.': . :::: ··:> :/:. > :l:....·:··.::·: 
.::02 :l2 :::_ lli ~2 ~ 

H x x x Power Down High-Z ISB,ISB1 

x L x x Power Down High-Z ISB,ISB1 

L H H H Output Disable High-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

* X means don't care 

dWfriil> 
ELECTRONICS 
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KM6161000B Family CMOSSRAM 

64K x16 bit Low Power CMOS Static RAM 

FEATURES SUMMARY GENERAL DESCRIPTION 
• Process Technology : 0.6µm CMOS 
• Organization: 64K x16 
• Data Byte Control : 03=1/01-s, UB=l/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(ll)-Forward/Reverse 

KM6161 OOOBLT/LT-L 
KM6161 OOOBLR/LR-L 

KM6161 OOOBLTl/LTl-L 
KM6161 OOOBLRl/LRl-L 

Commercia 
(0-70°C) 

Industrial 
(-40-85°C) 

4.5 to 5.5 

4.5 to 5.5 

•The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

A• 1o A• 
A> 2 At 

"' 3 A• A• 42 
Ao 4 ~ Ol 0 
Ao tii tii 
cs 39 re L8 
vo. 7 I/Ou 
110> I/OH 1101~ 37 
vo, 1101• I/Ou 36 
110. 44-TSOP(ll) L'Ou I/Ou 35 44-TSOP(ll) 
Vee Forward Vss Vss 34 Reverse Vss Vee Vee 33 

I/Os 1/012 I/Ou 
VOo 1/011 
V01 
l/Oo 
iNE 
A" 0 
Au Ao 
Au A" 
Au A" A" 

N.C N.C 

Name Function Name Function 

Ao-A1s Address Inputs LB Lower Byte (1/01-8) 

A• 
A> 
A> 
Ao 
Ao 
~ 
110. 
1/02 
110, 
110. 
Vee 
VII 
I/Os 
1/01 
I/Or 
l/01 
We 
A" 
Au 
Au 
Au 
N.C 

. 

WE Write Enable Input UB Upper Byte(l/09-16) 

cs Chip Select Input Vee Power 

OE Output Enable Input Vss Ground 

1/01-16 Data Inputs/Outputs N.C No Connection 

cmMfiliil• 
ELECTRONICS 

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 sup
port low data retention voltage for battery back-up operation with 
low data retention current. 

55*f70 10012op,A 

70/100 100/50p,A 

120mA 
44-TSOP(ll) 

Forward/Reverse 

FUNCTIONAL BLOCK DIAGRAM 

Ao-As 
A1s Cell 

~ Array 0 
(I) 
0 
0 a. 
.!!? 

A9-A14 

() 
0 a 
Q. 

1/0 Buffer 

cs, WE, OE, OB, 03 
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KM6161000B Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM6161000BLT-5 
KM6161000BLT-5L 
KM6161000BLT-7 
KM6161000BLT-7L 
KM6161000BLR-5 
KM6161000BLR-5L 
KM6161000BLR-7 
KM6161000BLR-7L 

44-TSOP(ll), F, 5V, 55ns, L-pwr 
44-TSOP(ll), F, 5V, 55ns, LL-pwr 
44-TSOP(ll), F, 5V, 70ns, L-pwr 
44-TSOP(ll), F, 5V, 70ns, LL-pwr 
44-TSOP(ll), R, 5V, 55ns, L-pwr 
44-TSOP(ll), R, 5V, 55ns, LL-pwr 
44-TSOP(ll), R, 5V, 70ns, L-pwr 
44-TSOP(ll), R, 5V, 70ns, LL-pwr 

ORDERING INFORMATION 

d"'itiliii" ELECTRONICS 

KM6161000BLTl-5 
KM6161000BLTl-5L 
KM6161000BLTl-7 
KM6161000BLTl-7L 
KM6161000BLRl-5 
KM6161000BLRl-5L 
KM6161000BLRl-7 
KM6161000BLRl-7L 

CMOSSRAM 

44-TSOP(ll), F, 5V, 70ns, L-pwr 
44-TSOP(ll), F, 5V, 70ns, LL-pwr 
44-TSOP(ll), F, 5V, 100ns, L-pwr 
44-TSOP(ll), F, 5V, 100ns, LL-pwr 
44-TSOP(ll), R, 5V, 70ns, L-pwr 
44"TSOP(ll), R, 5V, 70ns, LL-pwr 
44-TSOP(ll), R, 5V, 100ns, L-pwr 
44-TSOP(ll), R, 5V, 100ns, LL-pwr 

L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature : Blank=Commercial, !=Industrial, E=Extended 

Package Type: T=TSOP(ll) Forward, R=TSOP(ll) Reverse 

L-Low Power or Low Low Power, Blank-High Power 

Die Version : B=3 rd generation 

Density : 1000=1 Mbit 

V=3.0-3.6V, U=2.7-3.3V, Blank= 5V 

Organization : 16=x16 

SEC Standard SRAM 
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KM61610008 Family CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 

I>, .·.···· <> .<>· •.•. f(/> I (" /.~. •.•·• < I{~;;_~;·•·•> .................. •·. I .'. :..: ....... >< :····· ...• _l_ 
I± >. 2l2 ~ ~ 2~ i>• ~···: 

~- ~j 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 v -
Voltage on Vee supply relative to Vss Vee -0.5 to 7.0 v -
Power Dissipation Po 1.0 w -
Storage temperature TSTG -65 to 150 ·c -

TA Oto 70 ·c KM6161 OOOBL T/LT-L 
KM6161000BLR/LR-L 

Operating Temperature 
-40 to 85 ·c KM6161000BLTl/LTl-L 

KM6161 OOOBLRl/LRl-L 

Soldering temperature and time TSOLDER 260 ·c, 1 Osec (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* 

symbol 

Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

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

** Ta=25°C 
*** Vil(min)=-3.0V for ::;; 50ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

symbol 

Input capacitance CIN 

Input/Output capacitance C10 

*Capacitance is sampled not 100% tested 

tl:!:':filiiliP 
ELECTRONICS 

Min 

4.5 

0 

2.2 

-0.5*-

Test Condition 

V1N=OV 

V1o=OV 

5 5.5 v 
0 0 v 

Vcc+0.5 v 
0.8 v 

6 pF 

8 pF 

75 



KM6161000B Family 

DC AND OPERA TING CHARACTERISTICS 
T :·::. ~ 

cS ::<'.cc: c rr .. < 
:·:· . ............................ : .. 

Input le~kage current ILi V1N=Vss to Vee 

Output leakage current ILO CS=VIH or 'iVE=VIL, UB=VIH or LB=VIH, V1o=Vss to Vee 

CS=VIL, VIN=VIH Read 
Ice 

or VIL, llo=OmA Write 
Operating power supply current 

Cycle time=1µs 100% duty Read Average operatingcurrent lcc1 
css:o.2v, llo=OmA Write 

lcc2 Min cycle, 100% duty, CS=VIL, llo=OmA 

Output low voltage VOL loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TTL) lse CS=VIH 

KM6161 OOOBUL-L 
Standby 

CS2Vcc-0.2V 
Current ISB1 
(CMOS) 

V1N2Vcc-0.2V or V1NS:0.2V 
KM6161000BLl/Ll-L 

• 1) Commercial Product : TA=O to 70"C, Unless otherwise specified 
2) Industrial Product: TA=-40 to 85"C, Unless otherwise specified 

**TA=25"C 

A.C CHARACTERISTICS 

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

Input pulse level 

Input rising and falingi time 

input and output reference voltage 

Output load (See right) 

Value 

0.8 to 2.4V 

5ns 

1.5V 

CL=100pf +1TTL 
**CL=30pf+1TTL 

Remark 

L(Low Power) 

LL(L Low Power) 

L(Low J:>ower) 

LL(L Low Power) 

c 

CMOSSRAM 

a• ''" ... 
-1 - 1 µA 

-1 - 1 µA 

- - 10 
mA 

- - 35 

- - 15 
mA 

- - 40 

- - 120 mA 

- - 0.4 v 

2.4 - - v 

- - 3 mA 

- - 100 µA 
- - 20 

- - 100 µA 
- - 50 

* See DC Operating conditions 
••Test load for 55ns product 

*Including scope and jig capacitance 

•l1Jnfiljii$ 
ELECTRONICS 
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KM61610008 Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

::<:~ ::::±: ::'::-. ;.:::;0, 
I .. : .::I 

Ll :.::. 
KM6161 OOOBUL-L o-1o·c 
KM6161 OOOBLl/Ll-L -40-85°C 

•The parameter is measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

Read Read cycle time 

Address access time 

Chip select ~o output 

Output enable to valid output 

UB,LB Access Time 

Chip select to low-Z output 

UB,LB enable to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

UB,LB disable to high-Z output 

Output disable to high-Z output 

Output hold from address change 

Write Write cycle time 

Chip select to end of write 

Address set-up time 

Address valid to end of write 

Write pulse width 

UB, LB valid to end of write 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

tt:f:I: fill ii> 
ELECTRONICS 

:>: 
:;:. 

CMOSSRAM 

"'::.•: ~ ::::. ~.·: >./_'.> /.: :··< .. /. >; LL 
5.0V ± 10% 55*/70ns Commercial 

5.0V ± 10% 70/100ns Industrial 

tRC 55 - 70 - 100 - ns 

tAA - 55 - 70 - 100 ns 

tco 55 70 100 ns 

tOE 25 35 50 ns 

tBA 25 35 50 ns 

tLZ 10 10 10 ns 

tBLZ 5 5 5 ns 

tOLZ 5 5 5 ns 

tHZ 0 20 0 25 0 30 n.s 

tBHZ 0 20 0 25 0 30 ns 

tOHZ 0 20 0 25 0 30 ns 

tOH 10 15 15 ns 

twc 55 70 100 ns 

tcw 45 60 80 ns 

tAS 0 0 0 ns 

tAW 45 60 80 ns 

tWP 40 50 70 ns 

tsw 45 60 80 ns 

tWR 0 0 0 ns 

tWHZ 0 25 0 30 0 35 ns 

tow 25 30 40 ns 

tDH 0 0 0 ns 

tow 5 5 5 ns 
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KM61610008 Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR 

KM6161000B Family 

Data retention current IDR 

KM6161000BI Family 

Data retention set-up time tSDR 

Recovery time tRDR 

* 1) Commercial Product: Ta=O to 70't, unless otheJWise specified 
2) Industrial Product : Ta=-40 to 85't, unless otherwise specified 

** Ta=25't 

DATA RETENTION TIMING DIAGRAM 

CS2Vcc-0.2V 2.0 

L-Ver 

Vcc=3.0V LL-Ver 

CS z Vcc-0.2V L-Ver 
LL-Ver 

See data retention 0 
waveform 5 

CMOSSRAM 

5.5 

50 
15 

50 
15 

v 

µA 

µA 

ms 

tsoR -~-----D_at_a_R_e_te_nti_·o_n_M_o_d_e ______ _ 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

•1Mfi1iil" ELECTRONICS 

~~~+-~~~~~~-

cs 2 Vee - 0.2V 
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_KM61610008 Family CMOSSRAM 

TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 
(CS=OE=V1L, WE=V1H, UB or and LB=V1L) 

Address ====t-< -t,Rc-*==== 
Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

Address 

UB, LB 

Data out 

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 a,ny given temperature and voltage condition."tHZ(max.) Is less than tlz(min.) both fa~ a given device and from device to device. 

ttMfiliii» 
ELECTRONICS 
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KM6161000B Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (1) ~controlled) 

twc 

Address 

twR(4) 

14-----tcW(2)-----

UB,LB 

14----tWP(1)---__.~,----------

tAS(3) 

--tow 

Data in Data Valid 

Data out -~~~-t-~z9~-~-t~~,'"- -Data Undefined ___A- ---i__ 

TIMING WAVEFORM OF WRITE CYCLE (2) (CS controlled) 

twc 

Address 

\wR(4) 

~S-!4-----tcW(2)---:-----

-------tAw-------
-----taw-----Pt 

Data in 
w===tow toH~/ 

________________ ti\__ ~ata Valid _A.__ _____ _ 

Data out -------High-Z---------------High-Z-----

ttMfJiiiii> 
ELECTRONICS 
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KM61610008 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(3) (08, Lii Controlled) 

,._ ______ ~twc--------~ -----------. ~----------
Address 

twR(4) 

14------tcw(2)-----~ 

~------~~w---------+1 

Data in 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 

1. A write occurs during the overlap(t\IVP) of a low CS and low iiVE. A write begins when CS goes low and iiVE goes low with asserting UB or LB for single byte 

operation or simultenious asserting UB and LB for double byte operation. A write ends at the earliest transition when CS goes high and iiVE goes high. The 

twP is measured from the beginning of write to the end of write. 

2. tcw is measured from the 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 or write to the address change. tVllR app6ed in case a write ends as CS or WE going high. 

FUNCTIONAL DESCRIPTION 

r2> 100 <./ nto 
;;;; ·1 < <.iii'\i\,, . ./ 1···>· ·· currintMOcte 

·--
........ .... -~': ~··· . 

,.... .... ·:. .. 
H x x x x Not Select High-Z High-Z lse1 

L x x H H Output High-Z High-Z 
Disable Ice 

L H H x x High-Z High-Z 

L H Dout High-Z 
L H L H L Read High-Z Dout Ice 

L L Dout Dout 

L H Din High 
L H L L x Write High-Z Din Ice 

L L Din Din 

* X means dont care (Must be in low or high state) 

tt:!:i.HliiiiP 
ELECTRONICS 
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KM684000A Family 

512Kx8 bit Low Power CMOS Static RAM 

FEATURES 
• Process Technology : 0.4/fiTI CMOS 
• Organization: 512Kx8 
• Power Supply Voltage: Single 5V ± 10% 
• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type: JEDEC Standard 32-DIP, 32-SOP, 

32-TSOP(ll )-Forward/Reverse 

PRODUCT FAMILY 

KM684000AL 

KM684000AL-L 

KM684000ALI 

KM684000ALl-L 

PIN DESCRIPTION 

Commercial (0-70 ·c) 

Industrial (-40-85°C) 

4.5-5.5V 

4.5-5.5V 

Vee 32 0' A" 

Au 31 ' A" 

Au 30 0 3 A" 

M 29 4 A" 

Au 26 5 Ai 

Ao 27 6 Ao 

Ao 26 32-TSOP(ll) 7 Ao 

Au 25 (Reverse) a Ao 

~ 24 9 Ai 

10 Ai 

Cs A• 

12 Ao 

uo. 
110. 19 0 uo. 
I/Os 1S uo, 
110. 17 16 v .. 

·:·:·•:./ :<•: G ,, /I .,, ...... ,.,., 
AO-A1a Address Inputs 

WE Write Enable Input 

cs Chip Select Input 

OE Output Enable Input 

1/01-l/Oa Data Inputs/Outputs 

Vee Power(5V) 

Vss Ground 

dfofiliil> 
ELECTRONICS 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM684000A 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 re~ention voltage for battery back-up operation with low 
data retention current. 

55/?0ns 100'µ.A 

20µA 

70/100ns 100/.tA 
50µA 

90mA 

32-DIP,32SOP 
32-TSOP(l l)-R/F 

32-SOP 
32-TSOP(ll)-R/F 

FUNCTIONAL BLOCK DIAGRAM 

A2-A1,A12, 
A14,A1s,A1s 

----1< 

Ao,A1,As-11, 
A13,A15,A17 

0 
CD 

8 
a. 
~ 

1101-s 

32-TSOP(ll) 
,_ __ ____...,_,R=.;everse) 

Cell 
Array 

Y-Decoder 

1/0 Buffer 

()' 
0 
;::?. 
Q. 

b co c;· 
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KM684000A Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

Function 
32-DIP, 55ns, L-pwr 

KM684000ALP-5L 32-DIP, 55ns, LL-pwr 
KM684000ALP-7 32-DIP, 70ns, L-pwr 
KM684000ALP-7L 32-DIP, 70ns, LL-pwr 
KM684000ALG-5 32-SOP, 55ns, L-pwr 
KM684000ALG-5L 32-SOP, 55ns, LL-pwr 
KM684000ALG-7 32-SOP, 70ns, L-pwr 
KM684000ALG-7L 32-SOP, ?Ons, LL-pwr 
KM684000ALT-5 32-TSOP(ll)F, 55ns, L-pwr 
KM684000ALT-5L 32-TSOP(ll)F, 55ns, LL-pwr 
KM684000ALT-7 32-TSOP(ll)F, 70ns, L-pwr 
KM684000ALT-7L 32-TSOP(ll)F, 70ns, LL-pwr 
KM684000ALR-5 32-TSOP(ll)R, 55ns, L-pwr 
KM684000ALR-5L 32-TSOP(ll)R, 55ns, LL-pwr 
KM6B4000ALR-7 32-TSOP(ll)R, ?Ons, L-pwr 
KM684000ALR-7L 32-TSOP(ll}R, ?Ons, LL-pwr 

ORDE~NGINFORMATION 

KM6 

r4oooa~~ 

t!Mfiili" 
ELECTRONICS 

CMOSSRAM 

Function 
32-SOP,?Ons, L-pwr 

KM684000ALGl-7L 32-SOP, 70ns, LL-pwr 
KM684000ALGl-10 32-SOP, 100ns, L-pwr 
KM684000ALGl-1 OL 32-SOP, 100ns, LL-pwr 
KM684000AL Tl-7 32-TSOP(ll)F, ?Ons, L-pwr 
KM684000AL Tl-7L 32T-SOP(ll)F, ?Ons, LL-pwr 
KM684000AL Tl-10 32-TSOP(ll)F, 100ns, L-pwr 
KM684000AL Tl-1 OL 32-TSOP(ll)F, 100ns, LL-pwr 
KM684000ALRl-7 32-TSOP(ll)R, 70ns, L-pwr 
KM684000ALRl-7L 32T-SOP(ll)R, ?Ons, LL-pwr 
KM684000ALRl-10 32-TSOP(ll)R, 100ns, L-pwr 
KM684000ALRl-1 OL 32-TSOP(ll)R, 100ns, LL-pwr 

L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature: Blank=Commercial, !=Industrial 

Package Type: G=SOP, P-DIP, T=TSOP Forward, R=TSOP Reverse 

L-Low Power, LL-Low Low Power, Blank-High Power 

Die Version : A=2nd generation 

Density : 4000=4Mbit 

Blank=SV, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM684000A Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

>< _,Jam ?? R .•:.:: •• ~<· 
Voltage on any pin relative to Vss VIN,VOUT -0.5 to 7.0 v ... 

Voltage on Vee supply relative to Vss Vee -0.5 to 7.0 v ... 

Power Dissipation Po 1.0 w ... 

Storage temperature TSTG -65 to 150 ·c ... 

TA Oto 70 ·c KM684000AUL-L 
Operating Temperature 

-40 to 85 ·c KM684000ALl/Ll-L 

Soldering temperature and time TsoLDER 260 ·c , 1 Osec (Lead Only) ... ... 

•Stresses greaterthan 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 condHions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

* 1) Commercial Product: TA=O to 70-C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85-C, unless otherwise specified 

•• TA=25-C 
••• V1L(min)=-3.0V for :s: 50ns pulse width 

CAPACITANCE* (f=1MHz, TA=25'C) 

•::•. 

Input capacitance CIN 

Input/Output capacitance C10 

•Capacitance is sampled, not 100% tested 

•t·•Mlliii" ELECTRONICS 

4.5 

0 

2.2 

-0.5*** 

·····Test cfondition 
V1N=OV 

V1o=OV 

5.0 5.5 v 
0 0 v 

Vcc+0.5V v 
0.8 v 

( .•·· Min 

10 pF 
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KM684000A Family 

DC AND OPERA TING CHARACTERISTICS 
z 

> ~;}:y > \<> 
7: . .;;;; .. ~·~:.; J?SI:/: :< 
.... \..:;. •·>:::•·.>::.~ :·/ .:::•:<:. 

Input leakage current Ill V1N=Vss to Vee 

Output leakage current ILO CS=VIH or OE=VIH or WE=VIL V1o=Vss to Vee 

Operating power supply current 
Ice CS=VIL, V1N=V1L or V1H, llo=OmA 

Read 

Write 

Cycle time=1µs 100% duty llo=OmA Read 
lcc1 

CS~0.2V, V1LS:0.2V V1H2Vcc-0.2V Average operating current Write 

lcc2 Min cycle, 100% duty CS=VIL, VIN=VIL or VIH, llo=OmA 

Output low voltage VOL loL=2.1mA 

Output high voltage W)H loH=-1.0mA 

Standby Current(TTL) lse CS=VIH 

Standby 
KM684000AUL-L 

CS2Vcc-0.2V 
Current ISB1 
(CMOS) 

Others=O-Vcc 
KM684000ALl/L-L 

* 1) Commercial Product: TA=Oto 70"C, Vcc=5V±10% unless otherwise specified 
2) Industrial Product : TA=-40 to 85"C, Vcc=5V ± 10% unless otherwise specified 

**TA=25"C . 

A.C CHARACTERISTICS 

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

Remark 

Input pulse level 0.8 to 2.4V 

Input rising & falling time 5ns 

input and output reference voltage 1.5V 

Output load (See right) *CL=100pF+1TLL 

Low Power 

Low Low Power 

Low Power 

Low Low Power 

CMOSSRAM 

Max IJriit 

-1 - 1 µA 
-1 - 1 µA 
- - 15 

mA 
- - 35 

- - 15 
mA 

- - 35 

- - 90 mA 

- - 0.4 v 
2.4 - - v 
- - 3 mA 

- - 100 µA 
- - 20 µA 
- - 100 µA 
- - 50 µA 

* See DC Operating condttions *Including scope and jig capacitance 

t1&: fJii ii• 
ELECTRONICS 
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KM684000A Family CMOSSRAM 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM684000AUL-L o-7o·c 5V ± 10% 55/70ns Commercial 

KM684000ALl/Ll-L -40-85°C 5V ± 10% 70/100ns Industrial 

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 

Chip select to low-Z output tLZ 10 10 10 ns 

Output enable to low-Z output tOLZ 5 5 5 ns 

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

Output disable to high-Z output tOHZ 0 20 0 25 0 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 

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 tow 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 

•1Mfiiiil» 
ELECTRONICS 
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KM684000A Family 

DATA RETENTION CHARACTERISTICS 

If'\/.>·········:•<<: 22< 
> 

.... 
2-2 

Vee for data retention VDR 

KM684000AUL-L 

Data retention current IDR 

KM684000ALl/Ll-L 

Data retention set-up time tSDR 

Recovery time tRDR 

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

•• TA=25"C 

DATA RETENTION TIMING DIAGRAM 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

FUNCTIONALDESC~PTION 

:···. 

······:·.·•••••·•••rtE••••• ?>I 7 > Mode ..::cz 

CMOS SRAM 

I<::· •••. 
.<<·:'.·,:,•:.,:{;.,· •. ··~ ,.,. ····~·;...,:::••· < qtj{t 1.:. 2:.. .... 

~~ l___k;:"'.<::: ~ 
CS2Vcc-0.2V 2.0 - 5.5 v 

L-Ver - - 50 

Vcc=3.0V LL-Ver - - 15 µA 
CS2Vcc-0.2V L-Ver - - 50 

LL-Ver - - 20 

See data retention 0 - -
waveform 

ms 
5 - -

cs 2 Vee - 0.2V 

x X Power Down High-Z lsB, ISB1 

L H H Output Disable High-Z Ice 

L H L Read Dout Ice 

L L x Write Din Ice 

* X means don't care 

tt:f:I: iJii iii> 
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KM684000A Family CMOSSRAM 

TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address controlled ) 
( CS=OE=VIL, WE=VIH) 

P~io~ ~ Va~-i------*-..... D~at~a~V~a~li-d-_-_-_-_-_-_-_-_-_-_-_-
Address 

Data Out 

TIMING WAVEFORM OF READ CVCLE(2) (WE=V1H) 

-------""" ,._--------1tRc----------+1 ,--------

Address 

oe-----tAA----~ 

to-----\CO----.. 

Data out 

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 from device to device. 

•1Mf Jiiil" ELECTRONICS 
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KM684000A Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(1) ~controlled) 

Address 

------tcw(2)------

14--------tAw-------~ 

tAS(3) 

tow tott 

Data in Data Valid 

Data out -~~~~-z~-~-t~~?L-__ Data Undefined __;l ~ 

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

---------~~--------twc--------~r----------
Address 

R(4) 

tAS(3)-------tcW(2)------

--------tAw---------

Data in E tow toH=\JJ 

-------------------- Data Valid ___;l\.__ ______ _ 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 

1. A write occurs during the overfap(tWP) of a low Cs and low~- A write begins al the latest transition among CS going low and iiiiE going low : A write end 

at the earliest transition among Cs going high arid WE going high, tvvP is measured from the beginning of write to the end of write. 
2. tcw is measured from the Cs going low to end of write. 

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

4. tvvR is measured from the end of write to the address change. tvllR applied in case a write ends as Cs, or iiiiE going high. 

•llli'i fiijil ;p 
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KM684000B Family 

512Kx8 bit Low Power CMOS Static RAM 

FEATURES 
• Process Technology: 0.4µrn CMOS 
• Organization: 512Kx8 
• Power Supply Voltage: Single 5V ± 10% 
• Low Data Retention Voltage: 2V(Min) 
• Three state output and TTL Compatible 
• Package Type: JEDEC Standard 32-DIP, 32-SOP, 

32-TSOP(l I )-Forward/Reverse 

PRODUCT FAMILY 

KM684000BL 

KM684000BL-L 
Commercial (0-70 ·c) 

KM684000BLI 

KM684000BLl-L 
Industrial (-40-85°C) 

PIN DESCRIPTION 

0 

4.5-5.5V 

4.5-5.SV 

32-DIP 
32-SOP 32-TSQP{IJ) 7 As 

Ao 

1/01 

l/02 

l/03 

v .. 

32-TSOP(ll) ~ 
(Forward) 

24 

Au 25 (Reverse) 8 A. 

0 

:.:".: 
:::. 

Ao-A1s Address Inputs 

WE Write Enable Input 

cs Chip Select Input 

OE Output Enable Input 

1/01-l/Os Data Inputs/Outputs 

Vee Power(5V) 

Vss Ground 

t1:fofiliiliP 
ELECTRONICS 

: 

Premilinary 
CMOSSRAM 

GENERAL DESCRIPTION 
The KM6840008 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. 

55/70ns 

70/100ns 

100µA 

20µA 

10oµA 
50µA 

90mA 

32-DIP,32SOP 
32-TSOP(ll)-R/F 

32-SOP 
32-TSOP(ll)-R/F 

FUNCTIONAL BLOCK DIAGRAM 

A2-A1,A12, 
A14,A1s,A1s 

----~ 0 

Ao,A1,As-11. 
A1a,A1s,A11 

CD 
0 
0 
a. 
~ 

1101-s 

Cell 
Array 

1/0 Buffer 

() 
0 
;a 
Q_ 
r 
0 cc c;·· 
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KM6840008 Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

32-DIP, 55ns, L-pwr 
KM684000BLP-5L 32-DIP, 55ns, LL-pwr 
KM684000BLP-7 32-DIP, ?Ons, L-pwr 

KM684000BLP-7L 32-DIP, ?Ons, LL-pwr 
KM684000BLG-5 32-SOP, 55ns, L-pwr 
KM684000BLG-5L 32-SOP, 55ns, LL-pwr 
KM684000BLG-7 32-SOP, ?Ons, L-pwr 
KM684000BLG-7L 32-SOP, ?Ons, LL-pwr 
KM684000BL T-5L 32-TSOP(ll)F, 55ns, LL-pwr 

KM684000BLT-7L 32-TSOP(ll}F, 70ns, LL-pwr 

KM684000BLR-5L 32-TSOP(ll}R, 55ns, LL-pwr 
KM684000BLR-7L 32-TSOP(ll)R, 70ns, LL-pwr 

ORDERING INFORMATION 

KM6 8 X 4000 a_ 

•liiiWWi> 
ELECTRONICS 

KM684000BLGl-7L 
KM684000BLGl-10 
KM684000BLGl-1 OL 
KM684000BL Tl-7L 
KM684000BL Tl-1 OL 
KM684000BLRl-7L 
KM684000BLRl-1 OL 

Prem iii nary 
CMOSSRAM 

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

L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature :Blank=Commercial, !=Industrial 

Package Type: G=SOP, P=DIP, T=TSOP Forward, R=TSOP Reverse 

L-Low Power, LL-Low Low Power, Blank-High Power 

Die Version : B=3rd generation 

Density : 4000=4Mbit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM684000B Family 

ABSOLUTE MAXIMUM RA TINGS• 
:.:::::::. 

s 
Voltage on any pin relative to Vss VIN,VOUT 

Voltage on Vee supply relative to Vss Vee 

Power Dissipation Po 

Storage temperature TSTG 

TA 
Operating Temperature 

Soldering temperature and time TSOLDER 

:;:': :i':':>i \/ ~:::c ::..,:·: 
:::.::: 

:::::::. 

-0.5 to 7.0 

-0.5 to 7.0 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

260 ·c, 1 Osec (Lead Only) 

v 
v 
w 
·c 
"C 

·c 

-

Prem iii nary 
CMOSSRAM 

:/ 

-
-
-
-

KM684000BUL-L 

KM684000BLl/Ll-L 

-
•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* 

i }:·.:···••i___i· ,. 703:-\/ <>: 
Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

* 1) Commercial Product : TA=O to 70"C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85"C, unless otherwise specified 

•• TA=25"C 
... V1L(min)=-3.0V for 5: 50ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

Input capacitance CIN 

Input/Output capacitance C10 

• Capacitance is sampled not 100% tested 

t1111Wiliii• 
ELECTRONICS 

.::.: 
___ 21v~n: 

' .. :: .. '·:.:::: 

4.5 

0 

2.2 

-0.5*** 

VIN=OV 

V1o=OV 

::·:.:::I :>:::<:;,;;;. :·:. <><> ~:;;icj /> \' •• Vllit'i .:. : ·:·: ·: '"':'"2__Ji: :: : >i s r 
5.0 5.5 v 
0 0 v 
- Vcc+0.5V v 
- 0.8 v 

8 pF 

10 pF 
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KM6840008 Family 

DC AND OPERA TING CHARACTERISTICS 
:,:,:·.>:>.:. :/'' .::: >(} . . :: ::::;;:::::/'TETI: ,,:<:···. ,,q;3;r::::;2c:c~s :: 

·::::. 

~:::>/:::;:: ·<. ··:. 

Input leakage current lu V1N=Vss to Vee 

Output leakage current ILO CS=VIH or OE=VIH or WE=VIL, V1o=Vss to Vee 

Operating power supply current CS=VIL, V1N=V1L or VIH, Read 
Ice 

llo=OmA Write 

ICC1 
Cycle time=1 µs 100% duty Read 

Average operating current CS~0.2V, VIH~Vcc-0.2V, Write 

lcc2 Min cycle, 100% duty, CS=VIL, V1N=V1L or VIH, llo=OmA 

Output low voltage VOL loL=2.1mA 

Output high voltage VOH loH=-1.0mA 

Standby Current(TIL) ISB CS=V1H 

ISB1 CS2Vcc-0.2V 

Standby 
KM684000BUL-L Others=O-Vcc 

Current 
(CMOS) KM684000BLl/L-L 

* 1) Commercial Product: TA=Oto 70'C, Vcc=5V±10% unless otherwise specified 
2) Industrial Product: TA=-40 to 85"C, Vcc=5V± 10% unless otherwise specified 

•• TA=25"C 

A.C CHARACTERISTICS 

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

Remark 

Input pulse level 0.8 to 2.4V 

Input rising and falling time 5ns 

input and output reference voltage 1.5V 

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

* See DC Operating conditions 

L( Low Power) 

LL(L Low Power) 

L( Low Power) 

LL(L Low Power) 

CL·~ 

-1 

-1 

-
-
-
-
-
-

2.4 

-
-
-
-
-

Prem iii nary 
CMOSSRAM 

Mai U.llit 

- 1 µA 
- 1 µA 
- 15 

mA 
- 45 

- 10 
mA 

- 45 

- 90 mA 

- 0.4 v 
- - v 
- 3 mA 

- 100 µA 
- 20 µA 
- 100 µA 
- 50 µA 

*Including scope and jig capacitance 

•1'1 i'iti iiii" ELECTRONICS 
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KM684000B Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM684000BUL-L o-7o·c 5V ± 10% 

KM684000BLl/Ll-L -40-85°C 5V ± 10% 

PARAMETER LIST FOR EACH SPEED BIN 

:<:::;./:. :'< 
:::.:: . ,:::::://:,:/<:}'/ 
;::.~ 

,,,., L <'< ):' :: 

> r > 
Read Read cycle time tRC 55 

Address access time tAA 

Chip select to output tco 
Output enable to valid output tOE 

Chip select to low-Z output tLZ 10 

Output enable to low-Z output tOLZ 5 

Chip disable to high-Z output tHZ 0 

Output disable to high-Z output tOHZ 0 

Output hold from address change tOH 10 

Write Write cycle time twc 55 

Chip select to end of write tcw 45 

Address set-up time tAS 0 

Address valid to end of write tAW 45 

Write pulse width tWP 40 

Write recovery time tWR 0 

Write to output high-Z twHZ 0 

Data to write time overlap tow 25 

Data hold from write time tDH 0 

End write to output low-Z tow 5 

tJ:f:l:filiiiiP 
ELECTRONICS 

55/70ns 

70/100ns 

• 70 

55 70 

55 70 

25 35 

10 

5 

20 0 25 

20 0 25 

10 

70 

60 

0 

60 

50 

0 

20 0 25 

30 

0 

5 

Prem iii nary 
CMOSSRAM 

/: ::::<:::.': 

100 

10 

5 

0 

0 

10 

100 

80 

0 

80 

60 

0 

0 

40 

0 

5 

Commercial 

Industrial 

100 

100 

50 

30 

30 

30 

.,. ::'''· 
> }' 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM684000B Family 

DATA RETENTION CHARACTERISTICS 

I<•••// ... / ..... ........... , ...... /.·.···· _l> 
i x 

:C.::::.i.. ::.:::::::~.:.ili.: C.:2 

Vee for data retention VDR CS2Vcc-0.2V 

Data retention current IDR KM684000BUL-L Vcc=3.0V 
CS2Vcc-0.2V 

KM684000BLl/Ll-L 

Data retention set-up time tSDR See data retention 

Recovery time tRDR 
waveform 

* 1) Commercial Product: Ta=O to 70"C, Vcc=5V±10% unless otherwise specified 
2) .Industrial Product: Ta=-40 to 85'C, Vcc=5V±10% unless otherwise specified 

•• TA=25't t 

DATA RETENTION TIMING DIAGRAM 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

FUNCTIONALDESC~PTION 

H x x 
L H H 

CS :::: Vee - 0.2V 

Mqde 
Power Down 

Out ut Disable 

Premilinary 
CMOSSRAM 

±_<l~~i Mi!& I ~ 
2.0 - 5.5 v 

L-Ver - - 50 µA 

LL-Ver - - 15 

L-Ver - - 50 

LL-Ver - - 20 

0 - - ms 

5 - -

L H L Read Dout Ice 

L L x Write Din Ice 

• X means don't care 

tJ:fofiljiliP 
ELECTRONICS 
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KM6840008 Family 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=V1L, ~=V1H) 

Address E 
Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

Address 

Data out 

NOTES (READ CYCLE) 

tRC 

¥ 

RC 

Data Valid 

Premilinary 
CMOSSRAM 

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 from device to device. 

dfo fill iiiP 
ELECTRONICS 
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KM684000B Family 
Premilinary 

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

twc 

Address 

twft(4) 

l4-------t,cwc2>-----+1 

tAs(3) 

Data in 

Data out -~~~~~~~t-™z_9~~~~~to_w41~~~~ Data Undefined _/I ~--

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

,._------~twc 
---------~I 

Address 

Data in 

, \!f==tow 

-------------------~= Data Valid 
mo) __ 

Data out --------High-Z------------"'"'------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overtap(tWP) o( a low CS and low WI!. 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 iiiiE going high, tVltP is measured from the beginning of write to the end of write. 
2. tcw is measured from the 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 iiiiE going high. 

11mw:m• 
ELECTRONICS 
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KM6164000B Family _CMOSSRAM 

256Kx16 bit Low Power CMOS Static RAM 

FEATURES 
• Process Technology: 0.4/fiTI CMOS 
• Organization: 256Kx16 
• Power Supply Voltage : Single 5V ± 10% 
• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

44-TSOP(ll)-Forward/Reverse 

PRODUCT FAMILY 

KM6164000BL-L Commercial(0-70 ·c) 4.5-5.5V 

KM6164000BLl-L Industrial (-40-85 ·c) 4.5-5.5V 

PIN DESCRIPTION 

A• 1o A• o1 A• 
Al 2 A• . A• 2 Al 
A1 3 A1 A1 42 3 A1 
A• OE' 'OE 41 0 Ao 
Ao iiii liii Ao 
cs LB' [ij C! 
1/0, V011 I/On vo, 
1101 1101' V01 
VOl 

V01~ If Ou 1/03 
110. 

VOn 1/013 
vo. 

Vee 44-TSOP(ll) 
Vss Vss 44-TSOP(ll) Vee 

Vss Forward Vee Vee Reverse Vss 
110. 1/0• 
vo. VOu I/Ou 110. 
V01 U011 1101 
110. 11010 I/Ou l/Oo 
We vo. l/Ot Wl' 
An N.C N.C An 
Au Ao Ao 0 
A" At 

A" A" A" 
N.C An A,, N.C 
N.C N.C N.C 

./ ,·.'>!<'> .::: 
.·/ 

Ao-A11 Address Inputs IB Lower Byte (1/01-8) 

WE Write Enable Input UB Upper Byte(l/Oe-1a) 

cs Chip Select Input Vee Power 

OE Output Enable Input Vss Ground 

1/01-1/016 Data Inputs/Outputs N.C No Connection 

tJ:fofiliiliP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM616V4000B 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 sup
port low data retention voltage for battery back-up operation with 
low data retention current. 

55/70ns 20µA 
130mA 44-TSOP(ll)-R/F 

70/100ns 50µA 

FUNCTIONAL BLOCK DIAGRAM 

Ao-Ag Cell 
~ 
CJ Array 
CD 
0 
0 
c. 
~ 

A10-A11 

(") 
0 a 
Q. 
r-
0 
cc 

1/01-16 c;· 
110 Buffer 

CS, WE, OE, UB, LB 
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KM61640008 Family 
PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM6164000BL T-7L 
KM6164000BLR-5L 
KM6164000BLR-7L 

ORDE~NGINFORMATION 

Function 
44-TSOP(ll)F, 55ns, LL-pwr 
44-TSOP(ll)F, ?Ons, LL-pwr 
44-TSOP(ll)R, 55ns, LL-pwr 
44-TSOP(ll)R, 70ns, LL-pwr 

KMG 16 X 4000 B X X 1-~ 

•t:!:iif11 m• 
ELECTRONICS 

CMOSSRAM 

KM6164000BLTl-1 OL 
KM6164000BLRl-7L 
KM6164000BLRl-1 OL 

44-TSOP(l l)F, 70ns, LL-pwr 
44-TSOP(l l)F, 1 OOns, LL-pwr 
44-TSOP(ll)R, ?Ons, .LL-pwr 
44-TSOP(l l)R, 1 OOns, LL-pwr 

L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature: Blank=Commercial, !=Industrial 

Package Type : T=TSOP Forward, R=TSOP Reverse 

L-Low Power, or Low Low Power, Blank-High Power 

Die Version : B=3 'rd generation 

Density : 4000=4Mbit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization: 16=x16 

SEC Standard SRAM 
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KM6164000B Family CMOSSRAM. 

ABSOLUTE MAXIMUM RA TINGS* 
I:\: .:0: :·::: :.:': : \:::} c'7 ··::: < .. ::. :•::· \: 

"·:·•··· ' )) 

..:i ... ·:; . .::::.:::;_ L/.::::~·,: > ·.:'<::::::::::: 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to 7.0 v -
Voltage on Vee supply relative to Vss Vee -0.5 to7.0 v -
Power Dissipation Po 1.0 w -
Storage temperature TSTG -65 to 150 ·c -

TA 0 to 70 ·c KM6164000BL-L 
Operating Temperature 

-40 to 85 ·c KM6164000BLl-L 

Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -
•Stresses greaterthan 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 
forxtended periods may affect reliability. 

RECOMMENDED DC OPERA TING CONDITIONS* 

Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

• 1) Commercial Product: TA=O to 70'C, unless otheiwise specified 
2) Industrial Product: TA=-40 to 85'C, unless otherwise specified 

•• TA=25'C 
... V1L(min)=-3.0V for :S: 50ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

/:::::::::::::·: 

•··•· >:;;; 
2: .i'... 

Input capacitance CIN 

Input/Output capacitance C10 

• Capacitance is sampled, not 100% tested 

•11Jnfi@> 
ELECTRONICS 

4.5 

o· 
2.2 

-0.5***' 

.::: ;,;,: 
>:::/. 
i 

V1N=OV 

V1o=OV 

5.0 5.5 v 
0 0 v 

Vcc+0.5 v 
0.8 v 

·,·.·.· Mtll\.:::·: ·<······ /:::. ~"'""'"' < .. :·: ... 
.:::: / < .:::£± :: . ~>:./ :::: 

- 8 pF 

- 10 pF 
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KM616400.0B Family CMOSSRAM 
DC AND OPERA TING CHARACTERISTICS 

Input leakage current ILi· V1N=Vss to Vee -1 . µA 
Output leakage current ILO CS=V1H or OE =V1H or'WE. =VIL -1 µA 
Ope.rating power supply current 

Ice CS=V1L, V1N=V1L or V1H, l1o=OmA 
Read 15 

mA 
Write 75 

Cycle time=1µs100% duty,ho=OmA Read 15 mA 
lcc1 

Average operatingcurrent CS~0.2V, V1H;?;Vcc-0.2v V1LS0.2V Write 75 

lcc2 Min cycle, 100%duty,CS=VIL,VIN=VIH or VIL,Vlo=OmA 130 mA 

Output low voltage VOL IOL=2.1mA 0.4 v 
Output high voltage VoH IOH=-1.0mA 2.4 v 
Standby Current (TTL) lsB CS=VIH 3 mA 

Standby KM61640008L-L CS~Vcc-0.2V Low Low Power 20 µA 
Current ISB1 

Others inputs=O-Vcc 
(CMOS) KM61640008Ll-L Low Low Power 50 µA 

• 1) Commercial Product : TA=O to 70"C, Vcc=SV± 10% unless otherwise specified 
2) Industrial Product: TA=-40 to 85"C, Vcc=SV± 10% unless otherwise specified 

** TA=25't 

A.C CHARACTERISTICS 

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

I<< < }-- 7 G ,,7~'T'\/>;/7 
·:J/ 

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

• See DC Operating conditions 
"Including scope and jig capacitance 

111rnf111U> 
ELECTRONICS 
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KM6164000B Family CMOSSRAM 
TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM6164000BL-L o-7o·c 5V ± 10% 55/70ns Commercial 

KM6164000BLl-L -40-85°C 5V ± 10% 70/100ns Industrial 

* All parameters are measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

3 > > 7 / "&---·>< -y- > / .~ 7 < ~ 77·.· cc ~> >~ •....... / ; 

•···•····· .• < 
, .... •r7 

y·.·. < . << ... :.:. < ' > > 
....... .·• S:c2_ ~Pf!!f!!cl ~11'1$ . 

Symbol . < ssns :: ... I 
······· ••<••·· >"."" •••<> < I ·.· 7'(}11~ 1oons .. 

>•···· 

•< .t j_j_ < _2_ I ·+ IVJin Max Min Max Cl Min Max I .·.· ••••• ~·~= .. •::.::.:; i:_ · ... ···• .. 

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 

Chip select to low-Z output tLZ 10 - 10 - 10 - ns 

Output enable to low-Z output tOLZ 5 - 5 - 5 - ns 

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

OE disable to high-Z output tOHZ 0 20 0 25 0 30 ns 

Output hold from address change tOH 10 - 10 - 10 - ns 

LB, UB valid to data output tBA - 25 - 35 - 50 ns 

UB, LB disable to high-Z output tBHZ 0 20 0 25 0 30 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 - 600 - 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 tow 25 - 30 - 40 - ns 

Data hold from write time tOH 0 - 0 - 0 - ns 

End write to output low-Z tow 5 - 5 - 5 - ns 

LB, UB valid to end of write tBW 45 - 60 - - 80 ns 

•t:f:l:H iiii• 
ELECTRONICS 

102 



KM6164000B Family 
DATA RETENTION CHARACTERISTICS 

___£ \ i< '< >> > ;..;:< •::.::.72. 7 i__ t········ r.> -::: .. : < "•c/•·•· .... 
± l 2:.CC .:::i::. 22 

Vee for data retention VDR CS;;::: Vcc-0.2V 

IDR J KM6164000BL-L Vcc=3.0V T LL-Ver 
Data retention current I KM6164000BLl-L l LL-Ver 

Data retention set-up time tSDR 

Recovery time tRDR 

• 1) Commercial Product : Ta=O to 70 "C, unless otherwise specified 
2) Industrial Product: Ta=-40 to 85"C, unless otherwise specified 

**TA=25"C 

DATA RETENTION TIMING DIAGRAM 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

FUNCTIONAL DESCRIPTION 

l :.:.:• I<•·• 

H x x x 
L x x H 

L H H x 
L H 

L H L H 
L L 

L H 
L H L L 

L L 

* X means don't care (Must be in low or high state) 

411Jnfjliii• 
ELECTRONICS 

·• .... : :··~ 

x 
H 

x 

L 

x 

cs;;:::vcc-o.2v 

See data retention 
waveform 

CS ;;::: Vee - 0.2V 

::·/ MOO~ >:+ 
······. 

I/> <::. ~ 

Not Select High-Z 

Output High-Z 

Disable High-Z 

Dout 
Read High-Z 

Dout 

Din 
Write High-Z 

Din 

CMOSSRAM 

7 .·.+: 7, 
/ Max Unit 

~ 

2.0 - 5.5 v 

- - 15 µA 
- - 20 

0 - -
ms 

5 - -

> Current Mode ~·· ····:::::: :.:: .. . .. : 
High-Z ISB1 

High-Z 
Ice 

High-Z 

High-Z 
Dout Ice 
Dout 

High-Z 
Din Ice 
Din 
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KM6164000B Family CMOSSRAM 
TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=V1L, WE=V1H~ DB or and rri=V1L) 

Address 

Data Out 

F '" *...._______ 
Pr~ous D~ Valid c=-....-------0-a-ta_V_a_li_d _____ _ 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

---------tRC----------
-------~ r-------

Address 

UB,LB 

Data out 

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(rnax.) is less than tLZ(min.) both for a given device and from device to device. 

t1iJ:WJliiiiP 
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KM61640008 Family CMOSSRAM 
TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled) 

--------i.-------twc-------,.----------

Address 

R(4) 

-----tcW(2)-----'" 

UB, LB 

l<l----twP(1)----....i ,-----------

L\S(3) 

Data in Data Valid 

Data out ----~z~.___ __ tow---t:=1J.__________ 
Data Undefined _J- ---i,__ 

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

14--------t~------~r-------~ 

Address 

WR(4) 

·l4------tcw(2J----~ 

-------tAw------i 

14-----tew-----"" 

UB,LB 

>4----twP(I)---____.. 

Data in 
\U-tow toH ==\Ii 

---------------~il\ Data Valid ;l\._ _____ _ 

Data out -------High-Z---------------High-Z-----

105 
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KM6164000B Family CMOSSRAM 
TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB Controlled} 

---------twc----------
~---------~ ~-----------

Address 

WR(4) 

14-------tcW(2)·------~ 

14---------~w-------_., 

14------twP(1)------W 

Data in 

Data out --------High-Z------------------High-Z------

Notes (WRITE CYCLE) 
1. A write occurs during the overlap(tWP) of a low Cs and low~- A write begins when Cs goes low and~ goes low with asserting UB or m for single 

byte operation or simultaneous asserting UB and [§for double byte operation. A write ends at the earliest transition when Cs goes high and WE" goes 
high. The tvllP is measured from the beginning of write to the end of write. 

2. tcw is measured from the 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 or write to the address change. twR applied in case a write ends as Cs or~ going high. 

tl:!:i: f'iiii» 
ELECTRONICS 
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KM62V256C KM62U256C Family CMOSSRAM 

32Kx8 bit Low Power and Low Voltage CMOS Static RAM 

FEATURES 
.• Process Technology: 0.7 µm CMOS 
• Organization : 32Kx8 
• Power Supply Voltage 

KM62V256C family : 3.3V ± 0.3V 
KM62U256C family: 3.0V ± 0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible· 
• Package Type : JEDEC Standard 

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

PRODUCT FAMILY 

KM62V256CL-L Commercial (0-70°C) 
KM62U256CL-L 

KM62V256CLE-L Extended (-25-85°C) 
KM62U256CLE-L 

KM62V256CL-LI Industrial (-40-85°C) 
KM62U256CLl-L 

*The parameter is measured wnh 30pF test load. 

3.0- 3.6V 

2.7 - 3.3V 

3.0- 3.6V 

2.7 - 3.3V 

3.0 - 3.6V 

2.7 - 3.3V 

**The deviced with 100ns SOP package in 3.0-3.6V Vee range which is not produced. 

PIN DESCRIPTION 

5E ;o A" 
Au cs 
Ao l/Oa 

Au 10 1101 

An uo. 
A" 27 WE WE 110. 

Vee 28-TSOP 110. 
A1 

Au Type I - Forward v .. 
Ao A,, 1/03 

A1 1/02 
A• Ao 110. 

"A• 
A• Ao 

A• Ao 

A, 28-DIP A2 

A1 28-SOP 21 A" 
Al A1 

Ao A• 

"' Ao 
Ao Ao 1/01 

110. 
A1 1/02 

A" 1103 

1102 Au 28-TSOP v .. 
Voo Type I - Reverse 110. 

110, WE 110. 
A" l/Oe 

Vss "' 1101 

"' l/Oa 
Au 2 cs 
~ ,O A" 

ttMfiliiliP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM62V256C and KM62U256C family are fabricated by 

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

70*/100ns 10µA 28-SOP** 

85*/100ns 10 A 28-TSOP(I) R/F 

70*/100ns 2oµA 35mA 28-SOP** 

85*/100ns 15 A 28-TSOP(I) R/F 

70*/100ns 20µA 28-SOP** 

85*/100ns 15 A 28-TSOP(I) R/F 

FUNCTIONAL BLOCK DIAGRAM 

Ao-2,As-11 
Y-Decoder 

A3-s, ~ 
A12-14 0 Cell <II 

() Array 0 
c. 
!!? ... 

cs 
WE,OE ... 

1101-s 
~ 110 Buffer 

····.· 
<:::. .,. 

< ····· /I }··············· .> .. ~ ::.:; .• 7~77 
Ao-A14 Address Inputs 

WE Write Enable Input 

cs Chip Select Input 

OE Output Enable Input 

1/01-1/08 Data Inputs/Outputs 

Vee Power 

Vss Ground 
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KM62V256C KM62U256C Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM62V256CLG-7L 28-SOP, 70ns, 3.3V KM62V256CLGE-7L 

KM62V256CLG-10L 28-SOP, 100ns, 3.3V KM62V256CLGE-1 OL 

KM62V256CL TG-7L 28-TSOP F, 70ns, 3.3V KM62V256CL TGE-7L 

KM62V256CL TG-10L 28-TSOP F, 100ns, 3.3V KM62V256CL TGE-1 OL 

KM62V256CLRG-7L 28-TSOP R, 70ns, 3.3V KM62V256CLRGE-7L 

KM62V256CLRG-1 OL 28-TSOP R, 100ns, 3.3V KM62V256CLRGE-10L 

KM62U256CLG-8L 28-SOP, 85ns, 3.0V KM62U256CLGE-8L 

KM62U256CLG-1 OL 28-SOP, 100ns, 3.0V KM62U256CLGE-10L 

KM62U256CL TG-8L 28-TSOP F, 85ns, 3.0V KM62U256CL TGE-8L 

KM62U256CLTG-10L 28-TSOP F, 100ns, 3.0V KM62U256CLTGE-10L 

KM62U256CLRG-8L 28-TSOP R, 85ns, 3.0V KM62U256CLRGE-8L 

CMOSSRAM 

28-SOP, 70ns, 3.3V KM62V256CLGl-7L 28-SOP, 70ns, 3.3V 

28-SOP, 100ns, 3.3V KM62V256CLGl-10L 28-SOP, 100ns, 3.3V 

28-TSOP F, 70ns, 3.3V KM62V256CL TGl-7L 28-TSOP F, 70ns, 3.3V 

28-TSOP F, 100ns, 3.3V KM62V256CLTGl-10L 28-TSOP F, 100ns, 3.3V 

28-TSOP R, 70ns, 3.3V KM62V256CLRGl-7L 28-TSOP R, 70ns, 3.3V 

28-TSOP R, 100ns, 3.3V KM62V256CLRGl-1 OL 28-TSOP R, 100ns, 3.3V 

28-SOP, 85ns, 3.0V KM62U256CLGl-8L 28-SOP, 85ns, 3.0V 

28-SOP, 100ns, 3.0V KM62U256CLGl-10L 28-SOP, 100ns, 3.0V 

28-TSOP F, 85ns, 3.0V KM62U256CL TGl-8L 28-TSOP F, 85ns, 3.0V 

28-TSOP F, 100ns, 3.0V KM62U256CLTGl-10L 28-TSOP F, 100ns, 3.0V 

28-TSOP R, 85ns, 3.0V KM62U256CLRGl-8L 28-TSOP R, 85ns, 3.0V 

KM62U256CLRG-1 OL 28-TSOP R, 1 OOns, 3.0V KM62U256CLRGE-10L 28-TSOP R, 100ns, 3.0V KM62U256CLRGl-10L 28-TSOP R, 100ns, 3.0V 

ORDERING INFORMATION 

~6 2 x 256CXTtt . 

dfofiliil> 
ELECTRONICS 

L-Low Low Power, Blank-Low Power or High Power 

,Access Time : 7=70ns, 8=85ns, 10=1 OOns 

Operating temperature: Blank=Commercial, !=Industrial, E=Extended 

Package Type: G=SOP, TG=TSOP Forward, RG=TSOP Reverse 

L-Low Power or LL-Low Low Power, Blank-High Power 

Die Version : C=4th generation 

Density : 256=256K bit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 2=x8 

SEC Standard SRAM 
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KM62V256C KM62U256C Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 
·:·:·>·>:''···:•.»: >< { ·~ :>:' . •· '~···.!/• . / ::·:·< //:.· ···········: 

l 
.:::: . >>) ci:2. Cc_·:···<\ ·• ... .:.::• ~·.::•:...::....::..~···~ 

Voltage on any pin relative to Vss VIN,VOU -0.5 to Vcc+0.5 v -
Voltage on Vee supply relative to Vss Vee -0.3 to 4.6 v -
Power Dissipation Po 0.7 w -
Storage temperature TSTG -65 to 150 'C -

Oto 70 ·c KM62V256CL-L, KM62U256CL-L 

Operating Temperature TA -25 to 85 ·c KM62V256CLE-L, KM62U256CLE-L 

-40 to 85 ·c KM62V256CLl-L, KM62U256CLl-L 

Soldering temperature and time TS OLDER 260 ·c, 1 Osec (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 Vee 
KM62V256C Family 
KM62U256C Family 

Ground Vss All 

Input high voltage VIH 
KM62V256C Family 
KM62U256C Family 

Input low voltage VIL 
KM62V256C Family 
KM62U256C Family 

• 1) Commercial Product: TA=O 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 
*** V1t{min)=-3.0V for s:: 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

( ................ <····· 
·>>'. 

2_L<> ...:. 
.Input capacitance CIN 

Input/Output capacitance C10 

*Capacitance is sampled not 100% tested 

•t:!:i:f11iiliP 
ELECTRONICS 

rest condition 
VIN=OV 

V1o=OV 

3.0 3.3 3.6 v 
2.7 3.0 3.3 

0 0 0 v 

2.2 Vcc+0.3V v 
2.2 Vcc+0.3V 

-0.3 0.4 v 
-0.3*** 0.4 

······ 
7> c:c .< .............. 

z 
- 6 pF 

- 8 pF 
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KM62V256C KM62U256C Family 

DC AND OPERA TING CHARACTERISTICS 

Input leakage current Ill V1N=Vss to Vee 

Output leakage current ILO CS=VIH or VIL or WE=VIL, V1o=Vss to Vee 

Operating power supply current Ice CS=V1L, V1N=V1H or VIL, L1o=OmA 

Cycle time=1µs 100% duty 
lcc1 CS:::;: 0.2V, VIL :::;: -0.2V 

Average operating current VIN ~Vee -0.2V, L1o=OmA 

lcc2 Min cycle, 100% duty,, CS=VIL, Llo=OmA 

Output low voltage VOL loL=2.1mA 

Output high voltage VOH loH=-1.0mA 

Standby Current(TTL) ISB CS=V1H 

KM62V256CL-L Low Low Power 
KM62V256CLE-L Low Low Power 
KM62V256CLl-L CS ~Vcc-2.0V Low Low Power 

Standby Current 
ISB1 VIN:::;:2.0V or 

(CMOS) 
KM62U256CL-L VIN ~Vcc-2.0V Low Low Power 
KM62U256CLE-L Low Low Power 
KM62U256CLl-L Low Low Power 

1) -Commercial Product: TA=O to 70'C, Vcc=3.3±0.3V (62V256C Family), Vcc=3.0±0.3V (62U256C Family) 
- Extended Product: TA=-25 to 85"C, Vcc=3.3±0.3V (62V256CE Family), Vcc=3.0±0.3V (62U256CE Family) 
- Industrial Product: TA=-40 to 85"C, Vcc=3.3±0.3V (62V256CI Family), Vcc=3.0±0.3V (62U256CI Family) 

2) TA=25'C 
3) 25mA for KM62V256C Family 
4) 30mA for KM62U256C Family but it is not 100% tested but obtained statistically 

A.C CHARACTERISTICS 

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

Input pulse level 

Input rising & falling time 

Input ar.id output reference voltage 

Output load (See right) 

0.4to 2.2V 

5ns 

1.SV 

Ct=100pF+1TTL 
-cL=30pF+1TTL 

CMOSSRAM 

-1 µA 
-1 µA 

1.0 2.0 mA 

2.5 5 mA 

203> 354> mA 

0.4 v 
2.2 v 

0.3 mA 

1.5 10 µA 
1.5 20 µA 
1.5 20 µA 

1.0 10 µA 
1.0 15 µA 
1.0 15 µA 

• See DC Operating conditions 
*Including scope and jig capacitance 

** KM62V256CL-7L Family, KM62U256CL-BL Family 

dtMJiiii» 
ELECTRONICS 
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KM62V256C KM62U256C Family CMOSSRAM 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

•·>>ITT.;.;;· 
••••• 

/.)·:· > <:•.· .. •.:•·.:.~;·/················· <> B][ ·>•:72.••··•:•:.:::: ..•• ;:-:: .. :· 
""··: ;.;;; ·> .\. ~ 

KM62V256CL-L o-7o·c 3.3V ± 0.3 70*/100ns Commercial 

KM62V256CLE-L -25-85"C 3.3V ± 0.3 70*/100ns Extended 

KM62V256CLl-L -40-05·c 3.3V ± 0.3 70*/100ns Industrial 

KM62U256CL-L o-7o·c 3.0V ± 0.3 85*/100ns Commercial 

KM62U256CLE-L -25-85"c 3.0V ± 0.3 85*/100ns Extended 

KM62U256CL-L -40-05·c 3.0V ± 0.3 85*/100ns Industrial 

•The parameter is measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

> J< ····•.·•. .c:c < /2::_:_ .·· < ·····.·< d . · .. ·: L 1 J 2 ~( 111
</ i<< _2 

Read Read cycle time tRC 70 - 85 

Address access time 

Chip select to output 

Output enable to valid output 

Chip select to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

Output disable to high-Z output 

Output hold from address change 

Write Write cycle time 

Chip select to end of write 

Address set-up time 

Address valid to end of write 

Write pulse width 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

e1Hfi11Ji> 
ELECTRONICS 

tAA 

tco 

tOE 

tLZ 

tOLZ 

tHZ 

tOHZ 

tOH 

twc 

tcw 
tAS 

tAW 

tWP 

tWR 

tWHZ 

tow 

tDH 

tow 

10 

5 

0 

0 

5 

70 

60 

0 

60 

50 

0 

0 

50 

0 

5 

70 

70 

35 

30 

30 

25 

10 

5 

0 

0 

10 

85 

70 

0 

70 

60 

0 

9 
60 

0 

10 

85 

85 

40 

30 

30 

25 

100 

10 

5 

0 

0 

15 

100 

70 

0 

70 

60 

0 

0 

60 

0 

10 

ns 

100 ns 

100 ns 

50 ns 

ns 

ns 

35 ns 

35 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

30 ns 

ns 

ns 

ns 
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KM62V256C KM62U256C Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR 

KM62V256CL-L 
KM62U256CL-L 

Data retention current IDR 
KM62V256CLE-L 
KM62U256CLE-L 

KM62V256CLl-L 
KM62U256CLl-L 

tSDR 

tRDR 
* 1) Commercial Product: Ta=O to 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 

DATA RETENTION WAVE FORM 

Vee 

3.0/2.?V* 

2.2V 

VDR 

Cs1 
GND 

• 3.0V for KM62V256C Family, 2.7V for KM62U256C Family. 

FUNCTIONAL DESCRIPTION 

CS2Vcc-0.2V 

Vcc=3.0V 
CS2Vcc-0.2V 

See data retention 
waveform 

CS1 2 Vee - 0.2V 

H x x Power Down High-Z 

L H H Output Disable High-Z 

L H L Read Dout 

L L x Write Din 

• X means don't care. 

e1Mf1liii" ELECTRONICS 

CMOSSRAM 

2.0 3.6 v 
1 8 

0.6 8 

1 10 
0.6 10 

µA 

1 10 
0.6 10 

0 
ms 

5 

ISB, ISB1 

Ice 

Ice 

Ice 
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KM62V256C KM62U256C Family CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
( CS=OE=V1L, WE=V1H) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ'CYCLE(2) (WE=V1H) 

Data Valid. 

1<1---------tRc---------~ 

1 Address 

AA 

Data out 

NOTES (READ CYCLE) 

1. tHz and tOHZ are defined as the time at which the outputs achieve the open circ~it 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 from device to device. 

et:!:i:filiiiiP 
ELECTRONICS 
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KM62V256C KM62U256C Family CMOSSRAM 

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

,-----------~ 

Address 

~-----tcW(2)------

---------~w--------

tAS(3) 

tow toH 
Data in Data Valid 

Data out -~~~~~~~~~-Hz~,~~~~~-too_=:l_K~~~-Data Undefined __A- _ 

TIMING WAVEFORM OF WRITE CYCLE(2) (CS controlled) 

~c 

Address 

tWR(4) 

Data in 

Data out --------High-Z------------------High-Z------

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~ going high, tvvP is measured from the beginning of write to the end of write. 

2. tcw is measured from the CS going low to end of write.3. tAs is measured from the address valid to the beginning of write. 

4. tvvR is measured from the end of write to the address change. twR applied in case a write ends as CS or iiiiE going high. 

tt:f:l:iJIJillP 
ELECTRONICS 
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Au 

An 

A1 

A• 

A> 

A2 

Ao 

Ao 

110, 

1101 

110, 

Vos 

KM62V256D Family 
PRELIMINARY 
CMOSSRAM 

32Kx8 bit Low Power and Low Voltage CMOS Static RAM 

FEATURES 
• Process Technology : 0.4/.DTI CMOS 
• Organization : 32Kx8 
• Power Supply Voltage 

KM62V256D family : 3.3V ± 0.3V 
KM62U256D family : 3.0V ± 0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

28-SOP, 28-TSOP I -Forward/Reverse 

PRODUCT FAMILY 

KM62V256DL-L 

KM62U256DL-L 
Commercial (0-70°C) 

3.0V -3.6V 

2.7V- 3.3V 

KM62V256DLE-L 

KM62U256DLE-L 
Extended(-25-85 ·c) 3.0V-3.6V 

2.7V- 3.3V 

KM62V256DLl-L 

KM62U256DLl-L 
Industrial (-40-85°C) 3.0V-3.6V 

2.7V- 3.3V 
•The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

OE' ;o 
Au 

Aa 
Ao 

10 An 

27 iiW iiW 
Vee 
Au 
An 
A1 

A• 
Ao 

A• 
A> 

22 OE' 
28-Pin SOP 

21 Aoo A> 
A• 
Ao 

A• 
A1 

An 
Au 
Vee 
iiW 
An 
Ao 
Ao 

Au 2 

OE' ,O 

•l11i'i filliiiP 
ELECTRONICS 

28-Pin TSOP 
Type I - Forward 

28-Pin TSOP 
Type I - Reverse 

26 

25 

GENERAL DESCRIPTION 
The KM62V256D and KM62U256D family is fabricated by SAM
SUNG'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 oper
ation with low data retention current. 

70"/100 

85"/100 

70"/100 

85"/100 

70"/100 

85"/100 

AIO 
cs 
l/Oo 
l/01 

1/0• 
l/Oo 

1/0• 
Vso 
1/0, 
l/02 

1/0• 
Ao 
A, 

A2 

A2 
A, 

Ao 
1/0, 

l/02 
1/0, 

v .. 
l/O• 
1/0o 

1/0• 
l/01 
l/Ot 
cs 
A1~ 

$tall(lby 
(l~1h, Maje) 

()p~ratlns 
{1<:<:2) 

28-SOP"" 10µA 
28-TSOP( I) R/F 10 A 

35mA 28-SOP"* 20µA 
28-TSOP( I) R/F 15 A 

28-SOP"* 20µA 
28-TSOP( I) R/F 15 A 

FUNCTIONAL BLOCK DIAGRAM 

Ao-A2, A!l-11 
Y-Decoder 

A3-Aa, ~ 
A12-14 ~ Cell 

8 Array 
a. 
!!! 

<II( 
1101 

_
8 

• 110 Buffer 

Ao-A14 Address Inputs 

Write Enable Input 

Chip Select Input 

Output Enable Input 

1/01-1/0a Data Inputs/Outputs 

Vee Power 

Vss Ground 
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KM68V512A, KM68U512A Family CMOSSRAM 

64Kx8 bit Low Power and Low Voltage CMOS Static RAM 

FEATURES 
• Process Technology : 0.6µm CMOS 
• Organization : 64Kx8 
• Power Supply Voltage 

KM68V512A family :'3.3V ± 0.3V 
KM68U512A family: 3.0V ± 0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output arid TTL Compatible 
• Package Type : JEDEC Standard 

32-SOP, 32-TSOP(l)-Forward, 32-sTSOP{l)-Forward 

PRODUCT FAMILY 

KM68V512AL-L Commercial (0-70°C) 3.0 - 3.6V 

KM68U512AL-L 2.7 - 3.3V 

KM68V512ALE-L Extended (-25-85 ·c) 3.0 - 3.6V 

KM68U512ALE-L 2.7 -3.3V 

KM68V512ALl-L Industrial (-40-85 ·c) 3.0-3.6V 

KM68U512ALl-L 2.7 - 3.3V 

*The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

Au ;o A• 
Ao 

N.C '0 Au 
W'E 

A" cs, 
Type I - Forward Ato 

Vee 32-TSOP 
N.C 

(8mm x 20mm) N.C 
Au 
An 
Ar 
As 14 

As 15 
32-SOP A• 

A• Au 32 

A• 31 
l/Oe Ao 30 

1/01 I/Or An 
~ 

110. cs, 6 Type I - Forward 27 
Ato 

I/Os Vee 32-sTSOP 
v .. 110• N.C (8mm x 20mm) 

N.C 
Au 
An 
Ar 
Ao 
As 
A• 

•1Mfiliii" ELECTRONICS 

Oe 
Arn 
CS'1 
vo. 
VOr 
vo. 
vo, 
vo. 
Vss 
vo, 

vo. 
Ao 

30 

29 

25 

24 

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 vari
ous package types for user flexibility of system design. The fam
ily also support low data retention voltage for battery back-up 
operation with low data retention current. 

70*/85/1 OOns 10µA 

85*/100ns 10µA 
32-SOP 

70*/85/1 OOns 20µA 32-TSOP(I) F 
40mA 

85*/100ns 15µA 32-sTSOP(I) F 

70*/85/1 OOns 20µA 

85*/100ns 15µA 

FUNCTIONAL BLOCK DIAGRAM 

Oe 
Ao-2,As-11 

Y-Decoder 
Arn 
cs. 
l/Oa 
1101 
110. A3-7, :::< 110. 
110. A12-1s 0 Cell 
Vss <D () () Array 110, 0 0 
110, a. ;:i. 
1/01 ~ Q_ 
Ao r ~ A• 0 CS1.._QS2 
A' <C 
A, c;· WE,OE 

~ 
1/01-s 

,.. 1/0 Buffer 

Name Name Function 7 ~ 
Ao-A1s Address I n_Q_uts 

WE Write Enable Input 

CS1,CS2 Ch.!E. Select ln....e_uts 

OE Ou!Q_ut Enable ll}Qut 

1/01-1/08 Data Inputs/Outputs 

Vee Power 

Vss Ground 

N.C No Connection 
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KM68V512A, KM68U512A Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM6SV512ALG-7L 32-SOP, 70ns, 3.3V, LL KM6SV512ALGE-7L 

KM6SV512ALG-SL 32-SOP, S5ns, 3.3V, LL KM6SV512ALGE-SL 

KM6SV512ALG-10L 32-SOP, 100ns, 3.3V, LL KM6SV512ALGE-10L 

KM6SV512AL T-7L 32-TSOP F, 70ns, 3.3V, LL KM6SV512ALTE-7L 

KM6SV512ALT-SL 32-TSOP F, S5ns, 3.3V, LL KM6SV512AL TE-SL 

KM6SV512ALT-10L 32-TSOP F, 100ns, 3.3V,LL KM6SV512ALTE-10L 

KM6SV512AL TG-7L 32-sTSOP F,70ns,3.3V,LL KM6SV512AL TGE-7L 

KM6SV512AL TG-SL 32-sTSOP F,85ns,3.3V,LL KM6SV512ALTGE-SL 

KM6SV512ALTG-10L 32-sTSOP F,100ns,3.3V,LL KM6SV512ALTGE-10L 

KM6SU512ALG-SL 32-SOP, S5ns, 3.0V, LL KM6SU512ALGE-SL 

KM6SU512ALG-1 OL 32-SOP, 100ns, 3.0V, LL KM6SU512ALGE-1 OL 

KM6SU512AL T-SL 32-TSOP F, S5ns, 3.0V, LL KM6SU512AL TE-SL 

KM6SU512AL T-1 OL 32-TSOP F, 100ns, 3.0V, LL KM6SU512AL TE-1 OL 

KM6SU512AL TG-SL 32-sTSOP F, S5ns, 3.0V, LL KM6SU512AL TGE-SL 

KM6SU512AL TG-1 OL 32-sTSOP F, 100ns,3.0V, LL KM6SU512ALTGE-10L 

ORDERING INFORMATION 

•1'1 "'f illii" ELECTRONICS 

CMOSSRAM 

32-SOP, 70ns, 3.3V, LL KM6SV512ALGl-7L 32-SOP, 70ns, 3.3V, LL 

32-SOP, S5ns, 3.3V, LL KM6SV512ALGl-SL 32-SOP, S5ns, 3.3V, LL 

32-SOP, 100ns, 3.3V, LL KM6SV512ALGl-10L 32-SOP, 100ns, 3.3V, LL 

32-TSOP F, 70ns, 3.3V, LL KM6SV512AL Tl-7L 32-TSOP F, 70ns, 3.3V, LL 

32-TSOP F, S5ns, 3.3V, LL KM6SV512AL Tl-SL 32-TSOP F, S5ns, 3.3V, LL 

32-TSOP F, 100ns, 3.3V,LL KM6SV512ALTl-10L 32-TSOP F, 100ns, 3.3V,LL 

32-sTSOP F,70ns,3.3V,LL KM6SV512AL TGl-7L 32-sTSOP F,70ns,3.3V,LL 

32-sTSOP F,85ns,3.3V,LL KM6SV512AL TGl-SL 32-sTSOP F,85ns,3.3V,LL 

32-sTSOP F,100ns,3.3V,LL KM6SV512ALTGl-10L 32-sTSOP F,100ns,3.3V,LL 

32-SOP, S5ns, 3.0V, LL KM6SU512ALGl-SL 32-SOP, S5ns, 3.0V, LL 

32-SOP, 100ns, 3.0V, LL KM6SU512ALGl-10L 32-SOP, 100ns, 3.0V, LL 

32-TSOP F, S5ns, 3.0V, LL KM6SU512AL Tl-SL 32-TSOP F, S5ns, 3.0V, LL 

32-TSOP F, 100ns, 3.0V, LL KM6SU512AL Tl-10L 32-TSOP F, 100ns, 3.0V, LL 

32-sTSOP F, S5ns, 3.0V, LL KM6SU512AL TGl-SL 32-sTSOP F, S5ns, 3.0V, LL 

32-sTSOP F, 100ns,3.0V, LL KM6SU512AL TGl-10L 32-sTSOP F, 1 OOns,3.0V, LL 

L-Low Low Power, Blank-Low Power or High Power 

Access Time : 7=70ns, 8=85ns, 10=1 OOns 

Operating temperature: !=Industrial, E=Extended, Blank=Commercial 

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

L-Low Power.or LL-Low Low Power, Blank-High Power 

Die Version : A=2nd generation 

Density: 512=512K bit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM68V512A, KM68U512A Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 
:o::: /<:.: .·:::. :;:· ~<). s··>,2..£/ ::·. 

: .:::j; L ~ 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 v -
Voltage on Vee supply relative to Vee -0.3 to 4.6 v -

Power Dissipation Po 0.7 w -
Storage temperature TSTG ~65 to 150 ·c -

Oto70 ·c KM68V512AL-L, KM68U512AL-L 

Operating Temperature TA -25 to 85 ·c KM68V512ALE-L, KM68U512ALE-L 

-40 to 85 ·c KM68V512ALl-L, KM68U512ALl-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* 
.} R: 2 :;T,:,: / .. 77 

<.:::•·•>.••·•·.i:::i._•·:•:. 

--------

~ ~ 

Supply voltage Vee 
KM68V512A Family 
KM68U512A Family 

Ground Vss All Family 

Input high voltage VIH 
KM68V512A Family 
KM68U512A Family 

Input low voltage VIL 
KM68V512A Family 
KM68U512A Family 

* 1) Commercial Product: TA=Oto 70'C, unless otherwise specified 
2) Extended Product: TA=-25 to 85'C, unless otherwise specified 
3) Industrial Product : TA=-40 to 85 t, unless otherwise specified 

** TA=25'C 
*** V1L(min)=~3.0V for :S: 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

77:::·:·:: 

....... , ::.::::::< 
.::~ 

Input capacitance CIN 

Input/Output capacitance C10 

*Capacitance is sampled, not 100% tested 

•1:f:l:filhl" ELECTRONICS 

-VIN=OV 

V1o=OV 

.>.Jrn"': I 
-: ;;;_ .. ..:;;.. : :,.:~'.::<.::·:. :·- .,· I~,·::· 

·•· • : ~•?'~•\i'-'L :.c.: 
·,: 

..::c...::. L__ > 

3.0 3.3 3.6 v 
2.7 3.0 3.3 v 

0 0 0 v 

2.2 - Vcc+0.3V v 
2.2 - Vcc+0.3V v 

-0.3*** - 0.4 v 
-0.3*** - 0.4 v 

•·• .. I Mitt<<I t/' 
:::::,: : .·.::: )> 

./ 

- 6 pF 

- 8 pF 
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KM68V512A, KM68U512A Family 

DC AND OPERA TING CHARACTERISTICS 

> : >212_____ ~ lt~fu > <. :/ .. : .://. ;::: :::· < :·:·: :.</•. ::.:>::: ?:: : <.;:;. ..c ~: 
:·:::_{::.>::/.: .. ::·:::: ::..... ·:·:: 2 ~ .~L L'C:c: 

Input leakage current lu V1N=Vss to Vee 

Output leakage current ILO CS1=V1H or CS2=V1L or WE=VIL, Vro=Vss to Vee 

Operating power supply current Ice CS1=V1L, CS2=V1H, V1N=V1H or VIL, lro=OmA 

lcc1 Cycle time=1µs 100% duty, lro=OmA 
CS1 ~ 0.2V, CS2:2::Vcc-0.2V 

Average operating current 

lcc2 
Min cycle, 100% duty, llo=OmA 
CS1=V1L, CS2=V1H 

Output low voltage VOL loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TIL) ISB CS1=V1H, CS2=V1L 

KM68V512AL-L L(Low Power) 

KM68V512ALE-L CS1 :::::: Vcc-0.2V LL(L Low Power) 
Standby KM68V512ALl-L CS2 2Vcc-0.2V or 

ISB1 
Current( CMOS) KM68V512AL-L CS2 ~0.2V L(Low Power) 

Other input = 0-Vcc 
KM68V512ALE-L 

LL(L Low Power) 
KM68V512ALl-L 

* 1) Commercial Product: TA=O to 70°C, Vcc=3.3V±0.3V(68V512A Family), Vcc=3.0V±0.3V(68U512A Family). 
2) Extended! Product: TA=-25 to 85°C, Vcc=3.3V±0.3V(68V512AE Family), Vcc=3.0V±0.3V(68U512AE Family). 
3) Industrial Product: TA=-40 to 85°C, Vcc=3.3V±0.3V(68V512AI Family), Vcc=3.0V±0.3V(68U512AI Family). 

** TA=25°C 

A.C CHARACTERISTICS 

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

Input pulse level 

Input rising & falling time 

input and output reference voltage 

Output load (See right) 

0.4to 2.2V 

5ns 

1.5V 

CL=100pF+1TTLL 
**CL=30pF+1TTLL 

Remark 

-1 

-1 

-
-

2.4 

-
-

*See DC Operating conditions * Including scope and jig capacitance 
** KM68V512AL-7L Family, KM68U512AL-8L Family 

•tMfJiiii» 
ELECTRONICS 

CMOSSRAM 

- 1 µA 
- 1 µA 
- 5 mA 

- 5 mA 

- 40 mA 

- 0.4 v 
- - v 
- 0.3 mA 

- 10 µA 

- 20 µA 

- 10 µA 

- 15 µA 
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KM68V512A, KM68U512A Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM68V512AL-L 0-70°C 

KM68V512ALE-L -25-85°C 

KM68V512ALll-L -40-85°C 

KM68U512AL-L 0-70°C 

KM68U512ALE-L -25-85°C 

KM68U512AL-L -40-85"c 

*The parameter is measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

I ( • > .:•: 
:··· ><< >•> .. > >L <.< / < > .••• 

1•.> .. >.)+ ·:} <,. :i..LL. 
< ·······•> /.·······:. ?··· 

:•: 
: :·· >< { .. < } ···• .• ::> ·•i• <> .•: 

L \>./ > :::::: s ................. 

Read Read cycle time tRC 

Address access time tAA 

Chip select to output tco 

Output enable to valid output tOE 

Chip select to low-Z output tLZ 

Output enable to low-Z output tOLZ 

Chip disable to high-Z output tHZ 

Output disable to high-Z output tOHZ 

Output hold from address change tOH 

Write Write cycle time twc 

Chip select to end of write tcw 

Address set-up time tAS 

Address valid to end of write tAW 

Write pulse width tWP 

Write recovery time tWR 

Write to output high-Z tWHZ 

Data to write time overlap tow 

Data hold from write time tOH 

End write to output low-Z tow 

*The parameter is measured with 30pF test load for KM68V512AL-7L Family. 
-Tue parameter is measured with 30pF test load for KM68U512AL-8L Family. 

tt:!:'+Jiiii» 
ELECTRONICS 

CMOSSRAM 

3.3V ± 0.3 70*/85/100ns Commercial 

3.3V ± 0.3 70*/85/1 OOns Extended 

3.3V ± 0.3 70*/85f100ns Industrial 

3.0V ± 0.3 85*/100ns Commercial 

3.0V ± 0.3 85*/100ns Extended 

3.0V ± 0.3 85*/100ns Industrial 

) 
:•\ <::::::.::< ··:·: :::·.•· •••• ------ .( ( > 

. .. ····· .•·· ·< 

••·:·.• Jns •· 
7 ·.·••• T :.·.).:/·.•······· 
z.: w 2 :::::::_ .... 

····· 
70 - 85 - 100 - ns 

- 70 - 85 - 100 ns 

- 70 - 85 - 100 ns 

- 35 - 45 - 50 ns 

10 - 10 - 10 - ns 

5 - 5 - 5 - ns 

0 25 0 30 0 30 ns 

0 25 0 20 0 20 ns 

10 - 10 - 15 - ns 

70 - 85 - 100 - ns 

60 - 70 - 80 - ns 

0 - 0 - 0 - ns 

60 - 70 - 80 - ns 

55 - 60 - 70 - ns 

0 - 0 - 0 - ns 

0 25 0 30 0 35 ns 

30 - 35 - 40 - ns 

0 - 0 - 0 - ns 

5 - 5 - 5 - ns 
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KM68V512A, KM68U512A Family 

DATA RETENTION CHARACTERISTICS 

FL>> ~ :.,::,:} .< ) 

Vee for data retention VDR 

KM68V512AL-L 
KM68V512ALE-L 
KM68V512ALl-L 

Data retention current IDR 
KM68U512AL-L 
KM68U512ALE-L 
KM68U512ALl-L 

Data retention set-up time tSDR 

Recovery time tRDR 

• 1} Commercial Product: Ta=O to 70"'C, unless otheiwise 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 

k< >•· , ~ > 

CS1***::2:Vcc-2.ov 

LL-Ver 
LL-Ver 

Vcc=3.0V LL-Ver 

CS1 ::2:Vcc-0.2V LL-Ver 
LL-Ver 
LL-Ver 

See data retention 
waveform 

- CS1 ;;;:vcc-0.2V, CS2 ;;;:vcc-0.2V( CS1 controlled} or CS2 :oS:0.2V(CS2 controlled} 

DATA RETENTION WAVE FORM 

1) CS1 Controlled 

Vee 

3.0/2.?V* 

2.2V 

VDR 

CS1 
GND 

2) CS2 Controlled 

Vee 

Data Retention Mode 

CS1 ::2: Vee - 0.2V 

Data Retention Mode 

CMOSSRAM 

I 111:.i~/ ,..,,> .. , 

2.0 - 3.6 v 

- - 10 
- - 15 
- - 15 µA 
- - 8 
- - 10 
- - 10 

0 - -
ms 

5 - -

3.0/2.7V* - - - - - - - - - - - - - - - .,... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CS2 

VDR 

0.4V 

GND 

*3.0V for KM68V512A Family, 2. 7V for KM68U512A Family 

ttMfiliW> 
ELECTRONICS 
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KM68V512A, KM68U512A Family CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
( CS=OE=VIL, CS2= WE=V1H) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE{2) (WE=V1H) 

Data Valid 

---------tRc---------+I 

Address 

CS1 

CS2 

Data out 

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 condHion, tHZ(max.) is less than tlZ(min.) both for a given device and from device to device interconnection. 

•1.t.'.fi 1111" ELECTRONICS 
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KM68V512A, KM68U512A Family CMOSSRAM 

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

Address 

-----tcwc2)----
Cs'1 

CS2 
----tcwc2>-----+1 

US(3) 

tow toH 

Data in Data Valid 

Data out -~~~~-z9 ____ t~~~~-
Data Undefined ___A ~ 

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

-------twc------+1 --------.1 ,.---------
Address 

lwR1(4) 

tAs(3)-------tcw(2)-----

------tAw------

CS2 

l<l----twP(1) -----'--+! 

Data in 

Data out ------High-Z--------------High-Z-----

125 ttMf1iiil» 
ELECTRONICS 



KM68V512A, KM68U512A Family CMOSSRAM 

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

Address 

------tcW(2)-------+ 

CS2 

------tcW(2)------

Data in 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of a low CS1, a high CS2 and a low~- A write begins at the latest transition among CS1 goes low, CS2 going high and 

WE. going low: A write ends at the earliest transition among CS1 going high, CS2 going low and iiiiE going high, tWP is measured from the begining of 
write to the end of write. 

2. tcw is measured from the 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. twR1 applied in case a write ends as CS1 or WE going high twR2 applied in case a write 
ends as CS2 going to low. 

FUNCTIONAL DESCRIPTION 

H x h-Z lsb lsb1 

x L x x Power Down h-Z lsb lsb1 

L H H H Output Disable h-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

• X means don't care(Must be in high or low) 

t11MHIM" ELECTRONICS 
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N.C 

Ao 

l/Oo 

v .. 

KM68V1000B, KM68U1000B Family CMOSSRAM 

128K x8 bit Low ~ower and Low Voltage CMOS Static RAM 

FEATURES 
• Process Technology i 0.6µrn CMOS 
• Organization : 128K x8 
• Power Supply Voltage 

KM68V10008 family: 3.3V±0.3V. 
KM68U1000B family: 3.0V±0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

32-SOP, 32-TSOP(I )-Forward/Reverse 

PRODUCT F.AMIL Y 

KM68V10008UL-L 

KM68U 10008UL-L 

, 3.0-3.6V 
Commercial(0-70 ·c) 

KM68V10008EULE-L 

KM68U10008EULE-L 

KM68V10008Ll/Ll-L 

KM68U10008Ll/Ll-L 

Extended(-25-85 ·c) 

lndustrial(-40-85 ·c) 

*The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

Au ;o Ao 
Ao 

An 
~ 

'0 32 Vee cs, 
A" 

31 A" Vee 32-TSOP 

2.7-3.3V 

3.0-3.6V 

2.7-3.3V 

3.0-3.6V 

2.7-3.3V 

31 

30 

30 CS2 N.C 
An 

Type I - Forward 
29 ~ Au 

Au 
An 12 

28. Ar 13 

27 Ao Ao 
Ao 

32-DIP 26 Ao A. 

32-SOP 25 A" 

24 oe 
23 Aoo 

22 ~. 
A• 
Ao 

110. Ao 
Ar 13 

19 

20 

20 I/Or An 12 21 

19 
Au 11 

llOo An 10 

22 

32-TSOP 
18 l/Oo N.C 

Vee 
Type I-Reverse 

17 110. A,. 
cs, 
~ 
An 29 

Ao 3 30 

Ao :o A,, 
31 

t 32 

tt:!Mi11il» 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM68V10008 and KM68U10008 family are fabricated by 

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

70*/100 50/15µA 

100 50/15µA 

70*/100 10012oµA 32-SOP 
40mA 

. 32-TSOP(I) R/F 100 50/15µA 

70*/100 10012oµA 

100 50/15µA 

FUNCTIONAL BLOCK DIAGRAM 

OE" 
Ao-3, As-11 

Aoo 
cs, 
l/Oo 
I/Or 
l/Oo 
l/Oo 
1/0• A4-7, >,< 
Vss 0 1/0, A12-16 CD 
l/02 0 
1/0• 0 
Ao a. 

"'' ~ 
A2 
Al 

1/01-s 

Al 
A2 lZ <> 
A• 
Ao 
l/Oo 
l/02 Ao-A16 
110, 
Vss WE 
1/0• 

CS1,CS2 1/0• 
l/Oo 

OE I/Or 
l/Oo 

1101:....11oa 
cs, 
Aoo 
Oe 

Vee 

Vss, 

N.C 

·.\) 
~ 

Y-Decoder 

Cell 
Array 

1/0 Buffer 

CS1,CS2 

WE.OE 

....... / 7 <> < \> \ 
Address Inputs 

Write Enable Input 

Chip Select Input 

Output Enable Input 

Data Inputs/Outputs 

Power 

Ground 

No Connection 
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KM68V10008, KM68U10008 Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM68V1 OOOBLG-7 32-SOP,70ns,3.3V,L KM68V10008LGE-7 

KM68V1 OOOBLG-7L 32-SOP,70ns,3.3V,LL KM68V10008LGE-7L 

KM68V1000BLG-10 32-SOP, 100ns,3.3V,L KM68V1000BLGE-10 

KM68V1000BLG-10L 32-SOP, 100ns,3.3V,LL KM68V10008LGE-1 OL 

KM68V1000BLT-7 32-TSOP F,70ns,3.3V,L KM68V1000BL TE-7 

KM68V1 OOOBL T-7L 32-TSOP F,70ns,3.3V,LL KM68V10008L TE-7L 

KM68V1 OOOBL T-10 32-TSOP F,100ns,3.3V,L KM68V1000BL TE-10 

KM68V1000BLT-10L 32-TSOP F,100ns,3.3V,LL KM68V1000BL TE-10L 

KM68V1000BLR-7 32-TSOP R,70ns,3.3V,L KM68V1000BLRE-7 

KM68V1 OOOBLR-7L 32-TSOP R,70ns,3.3V,LL KM68V1000BLRE-7L 

KM68V1 OOOBLR-10 32-TSOP R,100ns,3.3V,L KM68V1000BLRE-10 

KM68V1000BLR-10L 32-TSOP R,100ns,3.3V,LL KM6~V1 OOOBLRE-1 OL 

KM68U 1 OOOBLG-8 32-SOP,85ns,3.0V,L KM68U1000BLGE-10 

KM68U1 OOOBLG-8L 32-SOP, 85ns,3.0V, LL KM68U1000BLGE-10L 

KM68U1000BLG-10 32-SOP, 100ns,3.0V,L KM68U1000BLTE-10 

KM68U 1 OOOBLG-1 OL 32-SOP, 100ns,3.0V,LL KM68U1000BLTE-10L 

KM68U1000BL T-8 32-TSOP F,85ns,3.0V,L KM68U1000BLRE-10 

KM68U 1 OOOBL T-8L 32-TSOP F,85ns,3.0V,LL KM68U1000BLRE-10L 

KM68U1000BL T-10 32-TSOP F,100ns,3.0V,L 

KM68U1000BLT-10L 32-TSOP F,100ns,3.0V,LL 

KM68U1000BLR-8 32-TSOP R,85ns,3.0V,L 

KM68U 1 OOOBLR-8L 32-TSOP R,85ns,3.0V,LL 

KM68U1000BLR-10 32-TSOP R,100ns,3.0V,L 

KM68U1000BLR-10L 32-TSOP R,100ns,3.0V,LL 

ORDERING INFORMATION 

M 

t1Mfl'iii» 
ELECTRONICS 

CMOSSRAM 

32-SOP,70ns,3.3V,L KM68V1 OOOBLGl-7 32-SOP,70ns,3.3V,L 

32-SOP,70ns,3.3V,LL KM68V1000BLGl-7L 32-SOP, 70ns,3.3V, LL 

32-SOP, 100ns,3.3V,L KM68V1000BLGl-10 32-SOP, 100ns,3.3V,L 

32-SOP, 100ns,3.3V,LL KM68V1000BLGl-10L 32-SOP, 100ns,3.3V,LL 

32-TSOP F,70ns,3.3V,L KM68V1 OOOBL Tl-7 32-TSOP F,70ns,3.3V,L 

32-TSOP F,70ns,3.3V,LL KM68V1000BLTl-7L 32-TSOP F,70ns,3.3V,LL 

32-TSOP F,100ns,3.3V,L KM68V1000BLTl-10 32-TSOP F, 100ns,3.3V,L 

32-TSOP F,100ns,3.3V,LL KM68V1000BLTl-1 OL 32-TSOP F,100ns,3.3V,LL 

32-TSOP R,70ns,3.3V,L KM68V1 OOOBLRl-7 32-TSOP R,70ns,3.3V,L 

32-TSOP R,70ns,3.3V,LL KM68V1000BLRl-7L 32-TSOP R,70ns,3.3V,LL 

32-TSOP R,100ns,3.3V,L KM68V1000BLRl-10 32-TSOP R,100ns,3.3V,L 

32-TSOP R,100ns,3.3V,LL KM68V1000BLRl-1 OL 32-TSOP R,100ns,3.3V,LL 

32-SOP, 1 OOns,3.0V,L KM68U1OOOBLGl-10 32-SOP, 1 OOns,3.0V,L 

32-SOP, 1 OOns,3.0V,LL KM68U1 OOOBLGl-1 OL 32-SOP, 100ns,3.0V,LL 

32-TSOP F,100ns,3.0V,L KM68U1000BLTl-10 32-TSOP F,100ns,3.0V,L 

32-TSOP F,100ns,3.0V,LL KM68U1000BLTl-10L 32-TSOP F,100ns,3.0V,LL 

32-TSOP R,100ns,3.0V,L KM68U1 OOOBLRl-10 32-TSOP R,100ns,3.0V,L 

32-TSOP R,100ns,3.0V,LL KM68U1000BLRl-10L 32-TSOP R,100ns,3.0V,LL 

L-Low Low Power, Blank-Low Power or High Power 

Access Time : 7=70ns, 8=85ns, 10=1 OOns 

Operating temperature :!=Industrial, E=Extended, Blank=Commercial 

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

L-Low Power, or Low Low Power, Blank-High Power 

Die Version : 8=3 'rd generation 

Density: 1000=1Mbit 

V=3.0-3.6V, U=2.7-3.3V, Bank=5V 

Organization : 8=x8 

SEC Standard SRAM 
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KM68V1000B, KM68U1000B Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 v 
Voltage on Vee supply relative to Vss Vee -0.3 to 4.6 v 
Power Dissipation Po 0.7 w 
Storage Temperature TsTG -65 to 150 ·c 

Oto 70 ·c 68V1 OOOBUL-L,68U1 OOOBUL-L 

Operating Temperature TA -25 to 85 ·c 68V1OOOBLE/LE-L,68U1 OOOBLE/LE-L 

-40 to 85 ·c 68V1 OOOBLl/Ll-L,68U1 OOOBLl/Ll-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 reliabirrty. 

RECOMMENDED DC OPERATING CONDITIONS* 

Supply voltage Vee KM68V10008 Family 
KM68U10008 Family 

Ground Vss All Family 

Input high voltage VIH 
KM68V10008 Family 
KM68U10008 Family 

Input low voltage VIL 
KM68V1000B Family 
KM68U10008 Family 

• 1) Commercial Product : TA=O 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 
••• V1L(min)=,.J.OV for ,s; 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

Input capacitance CIN 

Input/Output capacitance C10 

• Capacitance is sampled not 100% tested 

t!Mfiiiil> 
ELECTRONICS 

Test Condition 

V1N=OV 

V1o=OV 

3.0 3.3 3.6 v 
2.7 3.0 3.3 

0 0 0 v 
2.2 Vcc+0.3 v 
2.2 Vcc+0.3 

-0.3*** 0.4 v 
-0.3*** 0.4 

6 pF 

8 pF 
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KM68V1000B, KM68U1000B Family CMOSSRAM 
DC AND OPERATING CHARACTERISTICS 

Input leakage current lu VIN= Vss to Vee -1 µA 
Output leakage current ILO CS1=V1H or CS2=V1L or WE=VIL, V10 =Vss to Vee -1 µA 

Operating power supply current Ice CS1=V1L, CS2=V1H, V1N=V1H or VIL, l1o=OmA 2 5 mA 

lcc1 1µscycle 100% duty, llo=OmA 3 5 mA 
Average operating current CS1 :S 0.2V CS2~Vcc-o.2v 

lcc2 CS1=V1L, CS2=V1H, Min cycle, 100% duty, l1o=OmA 30 40 mA 

Output low voltage VOL loL=2.1mA 0.4 v 

Output high voltage VOH loH=-1.0mA 2.2 v 

Standby Current(TTL) lse CS1 =VtH, CS2=V1H 0.3 mA 

68V1 OOOBUL-L L (Low Power) 1 50 µA 
LL (Low Low Power) 0.5 15 

68V1 OOOBLE/LE-L 
CS1 ~Vcc-2.0V 

L (Low Power) 1 100 µA Standby 68V1 OOOBLl/Ll-L LL (Low Low Power) 0.5 20 
Current ISB1 CS2::::0:Vcc-2.0V or CS2~0.2V 
(CMOS) 68U 1 OOOBUL-L Other input= 0-Vcc L (Low Power) 1 50 µA 

LL (Low Low Power) 0.5 15 

68U 1 OOOBLE/LE-L L (Low Power) 1 50 µA 
68U1 OOOBLl/Ll-L LL (Low Low Power) 0.5 15 

* 1) Commercial Product: TA=O to 70"C, Vcc=3.3V±0.3V(68V1000B Family), Vcc=3.0V±0.3V(68U1000B Family) 
2) Extended Product: TA=-25 to 85"C, Vcc=3.3V±0.3V(68V1000BE Family), Vcc=3.0V±0.3V(68U1000BE Family) 
2) Industrial Product : TA=-40 to 85"C, Vcc=3.3V ±0.3V(68V1000BI Family), Vcc=3.0V±0.3V(68U1000BI Family) 

** TA=25"C 

A.C CHARACTERISTICS 

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

.:··· :· 
:· 

.£::. 2i: Remark 
ln_E.ut2_ulse level 0.4 to 2.2V -
ln_E.ut riseing_ and falling_ time 5ns -
illQ_ut and ou!Q_ut reference voltC!9._e 1.5V -
Output load (See right) CL=100pF+1TIL -

* See DC Operating conditions 

*Including scope and jig capacitance 

41Mifiliii" ELECTRONICS 

130 



KM68V1000B, KM68U1000B Family CMOSSRAM 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

::·:. ~:::::::: 

<I >~··'·' --''- c<c•. :·: ::: : ::: P9Wer ,Sgpply(Vc:;c:) ••••••• 
1·:::0:....:::-:-/ ... /> 10 ':•• •1_> ,. > ..c·.·.·"' _.::.·:i., ... d 1.· .•. :.:.:::: •:'::::. ..,::: ~.: ·::· • comment$ 

2. -""-

KM68V1 OOOBUL-L o-1o·c 3.3V±0.3 70*/100ns Commercial 

KM68V1 OOOBLE/LE-L -25-85°c 3.3V±0.3 70"/100ns Extended 

KM68V1 OOOBLl/Ll-L -40-85·c 3.3V±0.3 70"/100ns Industrial 

KM68U1 OOOBUL-L o-1o·c 3.0V±0.3 70ns Commercial 

KM68U1 OOOBLE/LE-L -25-85°C 3.0V±0.3 100ns Extended 

KM68U1 OOOBLl/Ll-L -40-85·c 3.0V±0.3 100ns Industrial 

* The parameter is measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

[ > 
/ ~- < << ··. ·,···.· .·,.·,,,.- •. : . : ·:··. <I ·, .• ····::··· ·:·:·. '.·:·:·::· ·.·.··, ,; <··:···· :·: ( :·.: I ·. ) 

.·.:·, ··.::· :·:. > : .... ·::·: :::: < .T :::·:: ,.:::· :::: I::'• .. ,. 
/ / "" .c::.. ~-: •''Jst Symbc)I .·,··~ = 7 ·., :·.;. ...,.. '.Cc: ::,: <., •. ,;.:c::.·,::·:: 

!:':·· 
~I ~.~ ..... ·::'') :, .. , :)/:: ::· 1\1' 1::0:: :·:• :• 

1'( .> >>. 
::::::: :.: 

- :··•.·· --- ___.::._ 

2.fytitj 
~:. ::::: ::··· : ~~~: ~~~;; 

:: .. :.·:·;:·:/ 

.·:·----~~ -""--"-" .::. · . ..::::_ : ~ 1V1ax ·. ·::::. 1~1t~c .. , "~ I L<>>.2. 
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 tLZ 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 change tOH 10 - 15 - ns 

Write Write cycle time twc 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 tWP 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 tow 30 - 40 - ns 

Data hold from write time tDH 0 - 0 - ns 

End write to output low-Z tow 5 - 5 - ns 

*The parameter is measured with 30pF test load. 

t1Mf11iii" 
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KM68V1000B, KM68U1000B Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR CS1*** ~ Vcc-2.0V 

KM68V10008L L-Ver 
KM68V1 OOOBL-L LL-Ver 

KM68V1 OOOBLE L-Ver 
KM68V1 OOOBLE-L LL-Ver 

KM68V1 OOOBLI L-Ver 

Data retention current 
KM68V1 OOOBLl-L Vcc=3.0V LL-Ver 

IDR 
CS1~Vcc-0.2V KM68U1 OOOBL L-Ver 

KM68U1 OOOBL-L LL-Ver 

KM68U1 OOOBLE L-Ver 
KM68U1 OOOBLE-L LL-Ver 

KM68U1 OOOBLI L-Ver 
KM68U1 OOOBLl-L LL-Ver 

Data retention set-up time tSDR 
See data retention waveform 

Recovery time tRDR 

• 1) Commercial Product : TA=O to 70't:, unless otherwise specified 
2) Extended Product: TA=-25 to 85'C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85'C, unless otherwise specified 

•• TA=25'C . 
*** Cs1:;,, Vcc-0.2V, CS2 :;,,vcc-0.2V(CS1 controlled) or CS2 ~0.2V(CS2 controlled) 

DATA RETENTION TIMING DIAGRAM 

1) CS1 Controlled 

CMOSSRAM 

2.0 3.6 v 
1 30 

0.5 15 

50 
20 

50 
20 µA 
25 
10 

25 
15 

25 
15 

0 
ms 

5 

Vee 

Data Retention Mode SDR__.., ____ .=.=.::...=....;_=.:.::.:.:.:;..;:..:..:....:.:.=.=..::...--------,...----+-------

3.0/2.?V* 

2.2V 

VDR 

CS1 
GND 

2) cs2 Controlled 

Vee 

3.0/2.?V* 

CS2 

VDR 

0.4V 

GND 

*3.0V for KM68V1000B family, 2. 7V for KM68U1 OOOB family 

t1MH11W> 
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CS1::?: Vee- 0.2V 

Data Retention Mode 

CS2 ::;;; 0.2V 
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KM68V1000B, KM68U1000B Family CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
(CS=OE=V1L, CS2=WE=V1H) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

Address 

CS1 

CS2 

Data out 

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 tl..z(min.) both for a given device and from device to device. 

•11infilhllP 
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KM68V1000B, KM68U10008 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(1) 0fl/E controlled) 

twc 

Address 

twR1(4) 

!C----kW(2)-----

CS1 

CS2 
~----tcW(2)-----.i 

----tWP(1)-----,.-----------

tAs(J) 

tow toH 

Data in Data Valid 

Data out --------------t~_z__.~~1--------to_w_=-=1'---i, _____ _ Data Undefined ~ ---i_ 

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

..-------twc--------------- ~--------

Address 

R1(4) 

CS1 

tc-------tAw-------

CS2 

-----twP(1)----

Data in 
,rr=·~ '"~1 

------------------'~ Data Valid A\..__ _____ _ 

Data out -------High-Z---------------High-Z-----

ttMfiliiltP 
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KM68V1000B, KM68U1009B Family CMOSSRAM 

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

Address 

CS1 

CS2 

Data in 

twc 

~tow 

____________________ ;j\__ Data Valid 

twR2(4) 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of low Csi, high CS2 and low WE. A wrtte begins at the latest transttion among Cs1 going low, CS2 going high and iiiiE 

going low. A wme ends at the earliest transttion among Cs1 going high, CS2 going low and WE. going high, twP is measured from the beginning or wme 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. tvvR1 applied in case a write ends at Cs1, or WE going high, twR2 applied in case a wrtte 
ends at CS2 going to low. 

FUNCTIONALDESCmPTION 

.H x x x Power Down High-Z ISB,ISB1 

x L ·X x Power Down High-Z ISB,ISB1 

L H H H Output Disable High-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

* X means don't care (Must be in high or low state) 

t1Mf1'iii» 
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KM68V1000C, KM68U1000C Family CMOSSRAM 

128K x8 bit Low Power and Low Voltage CMOS Static RAM 

FEATURES 
• Process Technology: 0.4J.DTI CMOS 
• Organization : 128K x8 
• Power Supply Voltage : 

KM68V1000C family: 3.3V±0.3V 
KM68U1000C family: 3.0V±0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEOEC Standard 

32-SOP, 32-TSOP(l)-F/R, 32-sTSOP(l)-F/R 

PRODUCT FAMILY 

KM68V1 OOOCL-L Commercial 3.0-3.6V 

KM68U1 OOOCL-L (0-70°C) 2.7-3.3V 

KM68V1 OOOCLE-L Extended 3.0-3.6V 

KM68U1 OOOCLE-L (-25-85°C) 2.7-3.3V 

KM68V1 OOOCLl-L Industrial 3.0-3.6V 

KM68U1 OOOCLl-L 
(-25-85°C) 

2.7-3.3V 

*The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

Au 
~o Ao 

Ao 
An 
We 

N.C 10 
cs, 

32-TSOP Au 
A" Vee 32-sTSOP 
CS2 NC 

Type I - Forward Au 
Au 11 

An 12 
A• 
Ao 
A, 15 

A• 16 

70/85ns 

GENERAL DESCRIPTION 
The KM68V1000C and KM68U1000C family are fabricated by 
SAMSUNG's advanced CMOS process technology. The family 
can support various operating temperature ranges and has vari
ous package types for user flexibility of system design. The fam
ily also support low data retention voltage for battery back-up 
operation with low data retention current. 

10µA 

70*/100ns 
32-SOP 

70/85ns 20µA 32-sTSOP(I) R/F 
40mA 

32-TSOP(I) R/F 70*/100ns 

70/85ns 2bµA 

70*/100ns 

FUNCTIONAL BLOCK DIAGRAM 

31 
30 

24 
23 

19 

18 

~ 
Aro 
~. 
110. 
1101 
l/Oo 
I/Os 
110. 
v .. 
110, 
1/02 
110, 
Ao 
A• 
A, 
A> 

Ao-a, A9-11 Y-Decoder 

A4-s, ~ 
A12-1s 0 

CD Cell 0 
Array 0 

CS1,CS2 a. 
~ 

32-SOP '--~~~~~~~~~~ WE.OE 
25 Au 

A• 10 

A, A• 15 

VOo At 
Ai 

1/0. V01 An 
Au 11 

vo. An 10 32-TSOP 
vo. NC 32-sTSOP 

Vee Type I-Reverse vo. Art 
CS2 m 
An 
Al 
Ao 
Au 

t1Mfiliii» 
ELECTRONICS 

A• 
A2 

19 At 

20 Ao 

21 1/01 
22 1102 

31 
32 

110, 
v .. 
vo. 
vo. 
1101 
1101 
110. 
Cs't 
Aro 
~ 

1/01-s 

L±l cc>~.i. 
.:•;,. ......... :::::2..i...:... 

Ao-A16 

WE 

CS1,CS2 

OE 

1101-1/06 

Vee 

Vss 

N.C 

1/0 Buffer 

;;"· ··:··:·.;· ··:: ····::····:•·:···:.07:c-· .. ·, 
:;. ':~. 

Address Inputs 

Write Enable Input 

Chip Select' Inputs 

Output Enable Input 

Data Inputs/Outputs 

Power 

Ground 

No Connection 
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KM68V1000C, KM68U1000C Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM68V1 OOOCLG-7L 32-SOP, 70ns ,3.3V ,LL KM68V1 OOOCLGE-7L 
KM68V1 OOOCLG-BL 32-SOP,85ns,3.3V ,LL KM68V1 OOOCLGE-BL 
KM68V1000CLT-7L 32-TSOP F,70ns,3.3V,LL KM68V1 OOOCL TE-7L 
KM68V1 OOOCL T-BL 32-TSOP F,85ns,3.3V,LL KM68V1 OOOCL TE-BL 
KM68V1000CLR-7L 32-TSOP R,70ns,3.3V,LL KM68V1000CLRE-7L 
KM68V1000CLR-8L 32-TSOP R,85ns,3.3V,LL KM68V1000CLRE-8L 

KM68U1000CLG-7L 32-SOP, 70ns,3.0V ,LL KM68U1OOOCLGE-7L 
KM68U1 OOOCLG-1 OL 32-SOP ,85ns ,3.0V ,LL KM68U1000CLGE-10L 
KM68U1 OOOCL T-7L 32-TSOP F,70ns,3.0V,LL KM68U1000CL TE-7L 
KM68U1000CL T-10L 32-TSOP F,100ns,3.0V,LL KM68U1000CLTE-10L 
KM68U1 OOOCLR-7L 32-TSOP R,70ns,3.0V,LL KM68U1000CLRE-7L 
KM68U1 OOOCLR-1 OL 32-TSOP R,100ns,3.0V,LL KM68U1 OOOCLRE-1 OL 

KM68V1000CL TG-7L 32-sTSOP F,70ns,3.3V,LL KM68V1 OOOCL TGE-7L 
KM68V1000CL TG-BL 32-sTSOP F,85ns,3.3V,LL KM68V1 OOOCL TGE-BL 
KM68V1000CLRG-7L 32-sTSOP R,70ns,3.3V,LL KM68V1 OOOCLRGE-7L 
KM68V1 OOOCLRG-8L 32-sTSOP R,85ns,3.3V,LL KM68V1 OOOCLRGE-8L 

KM68U1000CL TG-7L 32-sTSOP F,70ns,3.0V,LL KM68U1000CLTGE-7L 
KM68U1000CL TG-10L 32-sTSOP F,100ns,3.0V,LL KM68U1000CLTGE-10L 
KM68U1 OOOCLRG-7L 32-sTSOP R,70ns,3.0V,LL KM68U1 OOOCLRGE-7L 
KM68U1 OOOCLRG-1 OL 32-sTSOP R, 1 OOns,3.0V ,LL KM68U1 OOOCLRGE-1 OL 

ORDE~NGINFORMATION 

M6 

tl1Ji'i fil iii$ 
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CMOSSRAM 

32-SOP, 70ns,3.3V ,LL KM68V1 OOOCLGl-7L 32-SOP,70ns,3.3V,LL 
32-SOP ,85ns,3.3V ,LL KM68V1 OOOCLGl-8L 32-SOP ,85ns,3.3V ,LL 
32-TSOP F,70ns,3.3V,LL KM68V1000CL Tl-7L 32-TSOP F,70ns,3.3V,LL 
32-TSOP F,85ns,3.3V,LL KM68V1 OOOCL Tl-SL 32-TSOP F,85ns,3.3V,LL 
32-TSOP R,70ns,3.3V,LL KM68V1000CLRl-7L 32-TSOP R,70ns,3.3V,LL 
32-TSOP R,85ns,3.3V,LL KM68V1000CLRl-8L 32-TSOP R,85ns,3.3V ,LL 

32-SOP,70ns,3.0V,LL KM68U1000CLGl-7L 32-SOP,70ns,3.0V,LL 
32-SOP,85ns,3.0V ,LL KM68U1000CLGl-10L 32-SOP,85ns,3.0V ,LL 
32-TSOP F,70ns,3.0V,LL KM68U1000CLTl-7L 32-TSOP F,70ns,3.0V,LL 
32-TSOP F, 100ns,3.0V,LL KM68U1000CL Tl-10L 32-TSOP F,100ns,3.0V,LL 
32-TSOP R,70ns,3.0V,LL KM68U1000CLRl-7L 32-TSOP R,70ns,3.0V,LL 
32-TSOP R,100ns,3.0V,LL KM68U1000CLRl-10L 32-TSOP R, 1 OOns,3.0V ,LL 

32-sTSOP F,70ns,3.3V,LL KM68V1 OOOCL TGl-7L 32-sTSOP F,70ns,3.3V,LL 
32-sTSOP F,85ns,3.3V,LL KM68V1 OOOCL TGl-8L 32-sTSOP F,85ns,3.3V,LL 
32-sTSOP R,70ns,3.3V,LL KM68V1 OOOCLRGl-7L 32-sTSOP R,70ns,3.3V,LL 
32-sTSOP R,85ns,3.3V,LL KM68V1 OOOCLRGl-8L 32-sTSOP R,85ns,3.3V,LL 

32-sTSOP F,70ns,3.0V,LL KM68U1000CL TGl-7L 32-sTSOP F,70ns,3.0V,LL 
32-sTSOP F,100ns,3.0V,LL KM68U1000CLTGl-1 OL 32-sTSOP F,100ns,3.0V,LL 
32-sTSOP R,70ns,3.0V,LL KM68U1000CLRGl-7L 32-sTSOP R,70ns,3.0V,LL 
32-sTSOP R,100ns,3.0V,LL KM68U1000CLRGl-1 OL 32-sTSOP R,100ns,3.0V,LL 

L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature : !=Industrial, E=Extended, Blank=Commercial 

Package Type: P=DIP, G=SOP, T=TSOP Forward R=TSOP Reverse 

L-Low Power or Low Low Power, Blank-High Power 

Die Version : C=4th generation 

Density : 1000=1 Mbit 

Bank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM68V1000C, KM68U1000C Family CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 v 
Voltage on Vee supply relative to Vss Vee -0.3 to 4.6 v 
Power Dissipation Po 0.7 w 
Storage temperature TSTG -65 to 150 ·c 

0 to 70 ·c KM68V1 OOOCL-UKM68U1 OOOCL-L 

Operating Temperature TA -25 to 85 ·c KM68V1OOOCLE-UKM68U1 OOOCLE-L 

-40to 85 ·c KM68V1 OOOCLl-UKM68U1 OOOCLl-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 OPERA TING CONDITIONS* 

Supply voltage Vee KM68V1000C Family 
KM68U1000C Family 

Ground Vss All Family 

Input high voltage VIH KM68V1000C Family 
KM68U1000C Family 

Input low voltage VIL KM68V1000C Family 
KM68U1000C Family 

• 1) Commercial Product : TA=O 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 
- V1L(min)=-3.0V for :'5: 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25"C) 

Input capacitance CIN 

Input/Output capacitance C10 

*Capacitance is sampled, not 100% tested 

tt:foHiiii» 
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V1N=OV 

V1o=OV 

3.0 3.3 3.6 v 
2.7 3.0 3.3 

0 0 0 v 
2.2 Vcc+0.3 v 
2.2 Vcc+0.3 

-0.3*- 0.4 v 
-0.3*- 0.4 

6 pF 

8 .pF 
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KM68V1000C, KM68U1000C Family 

DC AND OPERATING CHARACTERISTICS 
....• 

/ >·.···· 
•... 

~ •••.•• •:.>:<}:.:· ••• .. ::::···· ~''"i .... 
•···· ·•···· 

s:t·······>··•·.:······:_21..:r~·.~····<·········· ·····•. .. •. 
Input leakage current Ill V1N=Vss to Vee 

Output leakage current ILO CS1=V1H or CS2=V1L or WE=VIL, Vio=Vss to Vee 

Operating power supply current CS1=V1L,CS2=VIH,VIN=V1H or VIL Read 
Ice 

l1o=OmA Write 

Cycle time=1µs100% duty, l1o=OmA Read 
lcc1 

Average operating current cs1 ::;;o.2v, cs2;;;::vcc-o.2v Write 

lcc2 Min cycle, 100% duty, llo=OmA, CS1=V1L, CS2=V1H 

Output low voltage VOL loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TTL) ISB CS1=V1H, CS2=V1L 

Standby KM68V1 OOOCL-L ISB1 CS1 :2': Vcc-0.2V Low Low Power 
Current KM68V1 OOOCLE-L CS2:2>:Vcc-0.2Vor CS2::;;0.2V other 
(CMOS) KM68V1 OOOCLl-L input =0-Vcc 

KM68U1000CL-LI 
KM68U1000CLE-L 
KM68U1 OOOCLl-L 

* 1) Commercial Product: TA=O to ?Ot, Vcc=3.3V±0.3V(68V1000C Family), Vcc=3.0V±0.3V(68U1000C Family) 
2) Extended Product: TA=-25 to 85t, Vcc=3.3V±0.3V(68V1000CE Family), Vcc=3.0V±0.3V(68U1000CE Family) 
3) Industrial Product: TA=-40 to 85t, Vcc=3.3V±0.3V(68V1000CI Family), Vcc=3.0V±0.3V(68U1000CI Family) 

** TA=25t 

A.C CHARACTERISTICS 

TEST CONDITIONS (1.Test Load and Test lnpuUOutput Reference)* 

Output load (See right) CL=100pF+1TTL 
**CL=30pF+ 1 TTL 

Remark 

CMOSSRAM 

tL.~ 
::::::: Ll:J2. ~ ... 

-1 - 1 µA 
-1 - 1 µA 

- 5 mA 

15 

- 5 
mA 

15 

30 40 mA 

- 0.4 v 

2.2 - - v 

- 0.3 mA 

0.5 10 
0.5 20 µA 
0.5 20 

0.5 10 µA 
0.5 20 
0.5 20 

*See DC Operating conditions 
** KM68U1000CL-7L Family * Including scope and jig capacitance 

t!:!:': "liii" ELECTRONICS 
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KM68V1000C, KM68U1000C Family 

TEST CONDITIONS (2. Temperature and Vee conditions) 

KM68V1 OOOCL-L 0-70°C 

KM68V1 OOOCLE-L -25-85°C 

KM68V1 OOOCLl-L -40-85°C 

KM68U 1 OOOCL-L 0-70°C 

KM68U 1 OOOCLE-L -25-85"c 

KM68U 1 OOOCLl-L -40-85°C 

*The parameter is measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

I)<) 

r< t .. 
:>:> •> 

Read 

Write 

Read cycle time 

Address access time 

Chip select to output 

Output enable to valid output 

Chip select to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

Output disable to high-Z output 

Output hold from address change 

Write cycle time 

Chip select to end of write 

Address set-up time 

Address valid to end of write 

Write pulse width 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

•11rnH:m• ELECTRONICS 

3.3V±0.3 

3.3V±0.3 

3.3V±0.3 

3.0V±0.3 

3.0V±0.3 

3.0V±0.3 

.::····· 
tRC 70 

tAA 

tco 
tOE 

tLZ 10 

tOLZ 5 

tHZ 0 

tOHZ 0 

tOH 10 

twc 70 

tcw 60 

tAS 0 

tAW 60 

tWP 55 

tWR 0 

tWHZ 0 

tow 30 

tDH 0 

tow 5 

CMOSSRAM 

70/85ns Commercial 

70/85ns Extended 

70/85ns Industrial 

70*/100ns Commercial 

70*/100ns Extended 

70*/100ns Industrial 

85 100 ns 

70 85 100 ns 

70 85 100 ns 

35 40 50 ns 

10 10 ns 

5 5 ns 

25 0 25 0 30 ns 

25 0 25 0 30 ns 

15 15 ns 

85 100 ns 

70 80 ns 

0 0 ns 

70 80 ns 

60 70 ns 

0 0 ns 

25 0 30 0 30 ns 

35 40 ns 

0 0 ns 

5 5 ns 
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KM68V1000C, KM68U1000C Family 

DATA RETENTION CHARACTERISTICS 

•:':: 7 cc 
>" I> .·•·__:::c:~t. :::::.•:::::•>. .< L I 

~= ······· 
Vee for data retention VDR CS1*** ::?.Vcc-0.2V 

KM68V1 OOOCL-L 
KM68V1000CLE-L 
KM68V1 OOOCLl-L Vcc=3.0V 

Data retention current IDR Low Low Power 
KM68U1000CL-L CS12Vcc-0.2V 

KM68U 1 OOOCLE-L 
KM68U 1 OOOCLl-L 

Data retention set-up time tSDR 
See data retention waveform 

Recovery time tRDR 

* 1) Commercial Product : TA=O to 70 "C, unless otherwise specified 
2) Extended Product : TA=-25 to 85"C, unless otheiwise specified 
2) Industrial Product : TA=-40 to 85"C, unless otherwise specified 

** TA=25"C 

*** CS1::?: Vcc-0.2V, CS2::?:Vcc-0.2V(CS1 controlled) or CS2:5:0.2V(eS2 controlled) 

DATA RETENTION TIMING DIAGRAM 

1) CS1 Controlled 

tsoR---i~----.::D_,,,_at,,,,a..!.R'-"e~te~n!.!!ti""'on~M"""od""e~---+14---

CMOSSRAM 

.::::/•:... 
··r.: U':·~:J:C .. <> Max> Unit 

2.0 - 3.6 v 
- 0.5 10 
- 0.5 20 
- 0.5 20 µA 
- 0.5 10 
- 0.5 20 
- 0.5 20 

0 - -
ms 

5 - -

,..-----+-------~ 
Vee 

3.0/2.?V* 

2.2V 

VDR 

CS1 
GND 

2) CS2 Controlled 

Vee 

CS12 Vee - 0.2V 

Data Retention Mode 

3.0/2.7V* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CS2 

VDR 

0.4V 

GND 

*3.0V for KM68V1 OOOC family, 2. 7V for KM68U1000e family 

ttMfiliii» 
ELECTRONICS 

CS2 :=:;;; 0.2V 
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KM68V1000C, KM68U1000C Family CMOSSRAM 

TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS1=0E=V1L, CS2=WE=V1H) 

Address f 
Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

tRC 

* 
Data Valid 

---------------------TRc--------- ~-------
Address 

-----tAA----~ 

CS1 

CS2 

Data out 

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 from device to device. 

tt:JiWJliiiiP 
ELECTRONICS 
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KM68V1000C, KM68U1000C Family CMOSSRAM 

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

-------....... 14--------twc-------,.----------

Address 

i+------tcw(2)----~ 

CS1 

CS2 
1..-----tcw(2)------.i 

14-----twP(1)-----+t~---------

tow------toH 

Data in Data Valid 

Data out -~~~-~'~·-~-to~w~~-Data Undefined ____Jt-- ~ 

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

Address 

CS2 

Data in 

Data out 

---------,. --------twc------~ .---------

tAs ------tcw<2>----~ 

14-------~w-------.i 

14----twP(1)-----.i 

\Jr== tow 

________________ ;l\___ ~ata Valid 

twR1(4) 

-------High-Z.---------------High-Z-----

tt:!:l:f Jiiii" 
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KM68V1000C, KM68U1000C Family CMOS.SRAM 

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

twc 

Address 

CW(2) 

CS1 

w 

CS2 
tCW(2) 

twP(1) 

WE 

Data in 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of low CS1, high CS2 and 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, tvvP is measured from the beginning or write to 
the end of write. 

2. tCWis measured from the laterofCS1 going loworCS2 going high to the end of write. 

3. tAs is measured from the address calid to the beginning of write. 

4. tvvR is measured from the end of write to the address change. tvvR1 applied in case a write ends at CS1, orM going high, twR2 applied in case a write 
ends at CS2 going to low. 

FUNCTIONALDESC~PTION 

I\' fill~ 
c:: > . << •c,7/. 

L>.2. Llm .t 
~ <---:::;':':0/ :.::::2 c:: ·:: 

H x x x Power Down High-Z lsB,ISB1 

x L x x Power Down High-Z ISB,ISB1 

L H H H Output Disable High-Z Ice 

L H H L 'Read Dout Ice 

L H L x Write Din Ice 

• X means don't care(Must be in high or low status.) 

etiMH'iii" ELECTRONICS 
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KM616V10008, KM616U1000B Family CMOSSRAM 

64K x16 bit Low Power and Low Voltage CMOS Static RAM 

FEATURES 

• Process Technology: 0.6µm CMOS 
• Organization : 64K x16 
• Data Byte Control : LB=l/01-s, UB=l/09-16 
• Power Supply Voltage : 

KM616V1000B family: 3.3V ± 0.3V 
KM616U1000B family: 3.0V ± 0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

44-TSOl?(l I )-Forward/Reverse 

PRODUCT FAMILY 

KM616V1000BUL-L Commercia 
KM616U1000BUL-L (0-70°C) 

KM616V1000BLE/LE-L Extended 
KM616U1000BLE/LE-L (-25-85°C) 

KM616V1 OOOBLl/Ll-L Industrial 
KM616U 1 OOOBLl/Ll-L (-40-85°C) 

•The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

A• 1o A• 
A• 2 Ao Ao 43 
A2 A• A• 
A• ~- ~ 0 
Ao Oi Oi 
Cs' Li [i 
VO. vo .. 1101& 
1/02 VOH l/01$ 
l/O, 

llOu I/Ou 
110. 35 I/On I/On 

3.0-3.6V 
2.7-3.3V 

3.0-3.6V 
2.7-3.3V 

3.0-3.6V 
2.7-3.3V 

o1 A• 
2 A, 

3 A2 
A• 
Ao 
cs 
VO. 
l/02 

9 1/0, 

10 vo. 
Vee 44-TSOP(ll) 34 Vss Vss 44-TSOP(ll) 11 

Vee 
Vss Vss 
l/O• Forward 33 Vee Vee 33 Reverse 12 

llO• 
l/Oo I/Ou 32 13 l/Ot 
vo. I/On l/01t 1/0• 
l/01 11010 VOIO l/Oo 
~ VO. 110. ~ 
A" N.C N.C 17 A" 
Au Ao 0 18 Au 
A" Ao 19 A" 
A" A" 20 Au 

N.C An 21 N.C 
N.C N.C N.C 22 N.C 

~ I</ ~.::7<<:· 
:2:: 

Ao-A1s Address ln_E..uts LB Lower EM_e _11/01-1!1 

WE Write Enable I n..e..ut UB U_QQ_er B...Y!_eJ!/Os-1aj_ 

cs Ch!E_ Select Input Vee Power 

OE Ou~ut Enable Input Vss Ground 

l/Oo-1s Data ln_E..lits/Ou!E_uts N.C No Connection 

tlm'ifllUllP 
ELECTRONICS 

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 have 

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. 

70*/100 50/15µA 
100 50115 A 

85*/100 10012oµA 65mA 
44-TS.OP(ll) 

100 100120 A Forward/Reverse 

85*/100 10012oµA 
100 10012oµA 

FUNCTIONAL BLOCK DIAGRAM 

Ao-As 
A15 
--~1< 

0 
(1) 
0 
0 
a. 
~ 

A9-A14 

Cell 
Array 

110 Buffer 

CS, WE, OE, UB, LB 

() 
0 

~ 
Q.. 
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KM616V10008, KM616U10008 Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM616V1000BL T-7L 44-TSOP(ll), F, 3.3V, 70ns, LL 

KM616V1000BL T-10 44-TSOP(ll), F, 3.3V, 100ns, L 

KM616V1000BLT-10L 44-TSOP(ll), F, 3.3V, 100ns, L 

KM616U1000BLT-10 44-TSOP(ll), F, 3.0V, 100ns, L 

KM616U1000BLT-10L 44-TSOP(ll), F, 3.0V, 100ns, L 

KM616V1000BLR-7 44-TSOP(ll), R, 3.3V, 70ns, L 

KM616V1000BLR-7L 44-TSOP(ll), R, 3.3V, 70ns, LL 

44-TSOP(ll), F, 3.3V, 85ns, LL 

44-TSOP(ll), F. 3.3V,100ns, L 

44-TSOP(ll), F, 3.3V, 100ns, LL 

44-TSOP(ll), F,3.0V,100ns, L 

44-TSOP(ll), F, 3.0V, 100ns, LL 

44-TSOP(ll), R, 3.3V, 85ns, L 

44-TSOP(ll), R, 3.3V, 85ns, LL 

KM616V1OOOBL11-SL 44-TSOP(ll), F, 3.3V, 85ns, LL 

KM616V1000BL 11-10 44-TSOP(ll), F, 3.3V,100ns, L 

KM616V1000BL 11-10L 44-TSOP(ll), F, 3.3V, 100ns, LL 

KM616U1000BL 11-10 44-TSOP(ll), F, 3.0V,100ns, L 

KM616U1000BL 11-10L 44-T~OP(ll), F, 3.0V, 100ns, LL 

KM616V1 OOOBLRl-8 44-TSOP(ll), R, 3.3V, 85ns, L 

KM616V1 OOOBLRl-8L 44-TSOP(ll), R, 3.3V, 85ns, LL 

KM616V1000BLR-10 44•TSOP(ll), R, 3.3V, 100ns, L KM616V1000BLRE-10 44-TSOP(ll), R. 3.3V,100ns, L KM616V1000BLRl-10 44-TSOP(ll), R, 3.3V,100ns, L 

KM616V1000BLR-10 44-TSOP(ll), R, 3.3V, 100ns, L KM616V1000BLRE-10L 44-TSOP(ll), R, 3.3V, 100ns, LL KM616V1000BLRl-10L 44-TSOP(ll), R, 3.3V, 100ns, LL 

KM616U1000BLR-10 

KM616U1000BLR-10 

ORDER~GINFORMATION 

KM616U1000BLRE-10 44-TSOP(ll), R, 3.0V,100ns, L KM616U1000BLRl-10 44-TSOP(ll), R, 3.0V,100ns, L 

KM616U1000BLRE-10L 44-TSOP(ll), R, 3.0V, 100ns, LL KM616U1000BLRl-10L 44-TSOP(ll), R, 3.0V, 100ns, LL 

L-Low Low Power, Blank-Low Power or High Power 

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

Operating tempera~ure : Blank=Commercial, !=Industrial, E=Extended 

Package Type : T=TSOP(ll) Forward, R=TSOP(ll) Reverse 

L-Low Power, or Low Low Power, Blank-High Power 

Die Version : B=3 'rd generation 

Density : 1000=1 Mb.it 

'--------------- · V=3.0-3.6V, U=2.7-3.3V, Blank=5V 

Organization: 16=x16 

SEC Standard SRAM 

•1Mfiiiii» 
ELECTRONICS 
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KM616V1000B, KM616U1000B Family CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 
•: .. >•<•><//: . •••./ .. ····· . ::::: r>c::> / 

. { : .. :.. } s ./.:•/•:.::.:•:. :•:•: .. / ./.'' -'.C.-... ... .c.c; '-"" 
Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vce+0.5 v -
Voltage on Vee supply relative to Vss Vee -0.5 to 4.6 v -
Power Dissipation Po 1.0 w -
Storage temperature TSTG -65 to 150 ·c -

Oto 70 ·c KM616V1000BUL-L 
KM616U1 OOOBUL-L 

Operating Temperature TA -25 to 85 ·c KM616V1 OOOBLE/LE-L 
KM616U1 OOOBLE/LE-L 

-40 to 85 ·c KM616V1000BLl/Ll-L 
KM616U 1 OOOBLl/Ll-L 

Soldering temperature and time TSOLDER 260 ·c, 1 Osee (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 Vee KM616V1000B Family 3.0 3.3 3.6 v 
KM616U1000B Family 2.7 3.0 3.3 v 

Ground Vss All Family 0 0 0 v 

Input high voltage VIH KM616V1000B Family 2.2 Vcc+0.3 v 
KM616U1000B Family 2.2 Vcc+0.3 v 

Input low voltage VIL KM616V1000B Family -0.5*** 0.4 v 
KM616U1000B Family -0.5*** 0.4 v 

* 1) Commercial Product: Ta=O 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 s 30ns pulse width 

CAPACITANCE"' (f=1MHz, TA=25°C) 

Test Condition Min Max 
VIN=OV 6 

V1o=OV 8 

* Capacitance is san;ipled not 100% tested 

•1Mfiliii" ELECTRONICS 
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KM616V1000B, Kr,11~16U1000B Family 

DC AND OPERA TING CHARACTERISTICS 

Input leakage current Ill V1N=Vss to Vee 

Output leakage current ILO CS=V1H or WE=V1L, UB=V1H or LB=V1H 
V1o=Vss to Vee 

CS=V1L, V1N=V1H or VIL, Read 
Ice 

llo=OmA Write 
Operating power supply current 

Cycle time=1µs 100% duty Read Average operatingcurrent lce1 css:o.2v, 11o=OmA Write 

lcc2 Min cycle,· 100% duty, CS=VIL, l1o=OmA 

Output low voltage VOL loL=2.1mA 

Output high voltage VOH loH=-1.0mA 

Standby Current(TIL) ISB CS=VIH 

616V1 OOOBL-L-L L(Low Power) 
LL(L Low Power) 

616V 1 OOOBLl/Ll-L 
cs~ Vcc-0.2V 

L(Low Power) 
Standby 616V1000BLE/LE-L LL(L Low Power) 
current ISB1 VIN~Vcc-0.2V or V1NS:0.2V 
(CMOS) 616U1 OOOBUL-L Other inputs = 0-Vcc L(Low Power) 

LL(L Low Power) 

616U1 OOOBLl/Ll-L L(Low Power) 
616U1 OOOBLE/LE-L LL(L Low Power) 

* 1) Commercial Product: TA=O to 70"C, Vcc=3.3V ± 0.3V(616V1000B Family), Vcc=3.0V ± 0.3V(616U1000B Family) 
2) Extended Product: TA=-25 to 85"C, Vcc=3.3V ± 0.3V(616V1000BE Family), Vcc=3.0V ± 0.3V(616U1000BE Family) 
3) Industrial Product: TA=-40 to 85"C, Vcc=3.3V ± 0.3V(616V1000BI Family), Vcc=3.0V ± 0.3V(616U1000BI Family) 

-TA=25°t 
- Industrial Product : lcc(Read/Write)=10rnA/40mA, lcc2(Read/Write)=20rnA/45mA 

A.C CHARACTERISTICS. 
TEST CONDITIONS (1.Test Load and Test lnpuUOutput Reference)* 

0.4 to 2.4V 

Sns 

1.5V 

CL=100pf+1TIL 
**CL=30pf +1TTL 

CMOSSRAM 

-1 p.A 

-1 p.A 

10 
mA 

35 

15 
mA 

40 

65 mA 

0.4 v 

2.2 v 
0.5 mA 

50 p.A 
15 

100 p.A 
20 

50 p.A 
15 

100 p.A 
20 

* See DC Operating conditions 
**for 70ns, 85ns products • Including scope and jig capacitance 

•1·' MWllP 
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KM616V1000B, KM616U1000B Family CMOSSRAM 
TEST CONDITIONS (2. Temperature and Vee Conditions) 

R<' ;;;;./: :. 0/ < ~,:...:_;;,L:.....::;. ;.;, ~t·•·.·· ·< L/. ~:::;:;::... ··+> ... .,. ···:..:•·· 2± 
KM616V1000BL-L 0-70°C 70*/100ns Commercial 
KM616V1 OOOBLE-L -25-85°C 3.3V ± 0.3 85*/100ns Extended 
KM616V1 OOOBLl-L -40-85°C 85*/100ns Industrial 

KM616U1000BL-L o-7o·c Commercial 
KM616U1 OOOBLE-L -25-85"c 3.0V ± 0.3 100ns Extended 
KM616U1 OOOBLl-L -40-85°C Industrial 

* The parameter is measured with 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN 

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 

UB,LB Access Time tBA 35 40 50 ns 

Chip select to low-Z output tLZ 5 5 5 ns 

UB,LB enable to low-Z output tBLZ 10 10 10 ns 

Output enable to low-Z output tOLZ 5 5 5 ns 

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

UB,LB disable to high-Z output tBHZ 0 25 0 25 0 30 ns 

Output disable to high-Z output tOHZ 0 25 0 25 0 30 ns 

Output hold from address change tOH 10 10 15 ns 

Write Write cycle time twc 70 85 100 ns 

Chip select to end of write tcw 60 70 80 ns 

Address set-up time tAS 0 0 0 ns 

Address valid to end of write tAW 60 70 80 ns 

Write pulse width tWP 50 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 30 0 30 0 35 ns 

Data to write time overlap tow 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 

•ti!t'ihliii" ELECTRONICS 
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KM616V10008, KM616U10008 Family 

DATA RETENTION CHARACTERISTICS 

i<). .:·: 

··········· >••······ : / .. 
;>· .. •:•.•:".•••:•<•...:: 

·•< •/ < 

Vee for data retention VDR 

616V1 OOOBUL-L 

616V1000BLE/LE-L 
616V1 OOOBLl/Ll-L 

Data retention current IDR 

616U1000BUL-L 

616U1 OOOBLE/LE-L 
616U1 OOOBLl/Ll-L 

Data retention set-up time tSDR 

Recovery time tRDR 

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

** Ta=25"C 

DATA RETENTION TIMING DIAGRAM 

Vee 

3.0/2.?V* 

2.2V 

VDR 

cs 
GND 

*3.0Vfor KM616V1000B family, 2.7Vfor KM616U1000B family 

ttMfillil» 
ELECTRONICS 

•.". ....... .....,.,. 
L__iC 

CS2Vcc-2.0V 

Vcc=3.0V 
CS:?: Vcc-0.2V 

See data retention 
waveform 

Data Retention Mode 

CS:?: Vee- 0.2V 

CMOS SRAM 

···•·: < :~; \• .•• ~,;> 
_j 

2.0 - 3.6 v 
L-Ver - - 30 
LL-Ver - - 15 

L-Ver. - - 50 
LL-Ver - - 20 

µA 
L-Ver - - 30 
LL-Ver - - 15 

L-Ver - - 50 
LL-Ver - - 20 

0 - -
ms 

5 - -
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KM616V1000B, KM616U1.000B Family CMOSSRAM 

TIMMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
(CS=OE=Vil, WE=Vih, 1JB or and LB=Vil) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

Data Valid 

------------<RC---------
~~~~~~----.. ~~~~~~~-

Address 

---~lAA-----.i 

UB,LB 

Data out 

NOTES (READ CYCLE) 

1. tHZ and tOHZ are defined as the time at which.the outputs achieve the open circu~ cond~ions 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 from device lo device. 

•ll'i'1Hliii' ELECTRONICS 
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KM616V1000B, KM616U1000B Family CMOSSRAM 

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

twc------- ..... --------
Address 

twR1(4) 

CW(2) 

w 

lAS(3) 

Data in 

Data out ---------------~-z--~~·~------too_=1J~. ____ _ Data Undefined ;t- ~ 

TIMING WAVEFORM OF WRITE CYCLE(2) (CS controlled) 

WC 

Address 

tWR1(4) 

tAs CW(2) 

cs 

AW 

tsw 
UB,LB 

~---tBW(1)•----

Data in 
\~o toH\V 

________________ A\___ Data Valid ,1'1.--____ _ 

Data out -------High-Z---------------High-Z-----

et:!:i:HIUI» 
ELECTRONICS 
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KM616V10008, KM616U10008 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(3) (UB, ai Controlled) 

Address 

14-------t1CW(2)--------. 

14--------~~w-------~I 

UB,LB 

Data in 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 

1. A write occurs during the overlap{tWP) of low Cs and low iiiiE. A write begins when Cs goes low and WE goes low with asserting mi or LB for single byte 
operation or simultaneously asserting iJB and LB for double byte operation. A write ends at the earliest transition when Cs goes high and iiiiE goes high. 
The tvllP is measured from the beginning of write to the end of write. 

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

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

4. twR is measured from the end or write to the address change. tVltR applied in case a write ends as CS or iiiiE going high. 

FUNCTIONAL DESCRIPTION 

fr· CS' ...•..• 1•·•· . ><WE< I> .V!Zii 
·~•>.7 .-)>• 

b ~7T·>·.7 
. <Lt!·. eel 

·········. 
H x x x x Not Select H!g_h-Z H!g_h-Z lsb lsb1 

L x x H H Output Hl9_h-Z H!g_h-Z Ice 
L H H x x Disable Hl9_h-Z Hl9_h-Z 

L H Dout High-Z 
L H L H L Read High-Z Dout Ice 

L L Dout Dout 

L H Din High 
L H L L x Write High-Z Din Ice 

L L Din Din 

• X means don !care (Must be in low or high state) 

411lf:fiiijl$ 
ELECTRONICS 
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KM68V2000, KM681:J2000 Family 
Preliminary 

CMOSSRAM 

256Kx8 bit Low Power and Low Voltage CMOS Static RAM 
FEATURES 
• Process Technology : 0.4JDTI CMOS 
• Organization : 256Kx8 
• Power Supply Voltage 

KM68V2000A Family: 3.0V- 3.6V 
KM68U2000A Family: 2.7V- 3.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

32-TSOP(I )-F/R, 32-sTSOP(l)-Forward/Reverse 

PRODUCT FAMILY 

KM68V2000L-L 
Commercial 

3.0-3.6V 

KM68U2000L-L 
(0-70°C) 2.7-3.3V 

KM68V2000Ll-L 
lndustria 

3.0-3.6V 

KM68U2000Ll-L 
(-40-S5°C) 2.7-3.3V 

• The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

;o Ol 
31 A" 
30 CS'. 

An 110. m I/Or 

32-TSOP 
27 l/Ot 
26 l/Ot 

32-sTSOP llQ, 

Type I - Forward Vss 
J/O, 

Au 11 110, 
A" 12 21 l/01 
Ar " 20 

14 

15 

A• 16 A, 

As 15 A> 
Ao A1 

A• 13 20 Ao 
An 12 21 l/01 
Au 11 32-TSOP llQ, 

AH 10 

32-sTSOP 
1/0, 

An Vas 
Vee Type-I-Reverse llQ, 

Au 7 l/Ot 
cs, 6 l/Ot 
wr 5 I/Or 

l/Ot 
Ao Cs'. 
Ao 31 A,, 
An 32 or 

•tmm:m• ELECTRONICS 

GENERAL DESCRIPTION 
The KM68V2000 and KM68U2000 family are fabricated by 

SAMSUNG's advanced CMOS process technology. The family 
can support various operating temperature ranges and have 
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 c_urrent. 

70/85 15µA 

70*/100 15µA 32-TSOP 1-R/F 
32-sTSOP 1-R/F 

40mA 
70/85 30µA 

85*/100 30µA 

FUNCTIONAL BLOCK DIAGRAM 

J1 Ci; 
Ao-A17 ::J "O Cell m 0 Array "O () 

"O Q) 
<( Q 

CS1 

CS2 

WE Vss 

CS1,CS2 1/01-l/Os 

OE N.C. No Connection 
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KM68V2000, KM68U2000 Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM68V2000L T-7L 32-TSOP F, ?Ons, 3.3V, LL 
KM68V2000L T-BL 32-TSOP F, 85ns, 3.3V, LL 
KM68V2000LR-7L 32-TSOP R, 70ns, 3.3V, LL 
KM68V2000LR-8L 32-TSOP R, 85ns, 3.3V, LL 

KM68U2000L T-7L 32-TSOP F, 70ns, 3.0V, LL 
KM68U2000L T-1 OL 32-TSOP F, 100ns, 3.0V, LL 
KM68U2000LR-7L 32-TSOP R, 70ns, 3.0V, LL 
KM68U2000LR-1 OL 32-TSOP R, 100ns, 3.0V, LL 

KM68V2000LTG-7L 32-sTSOP F, ?Ons, 3.3V,LL 
KM68V2000L TG-BL 32-sTSOP F, 85ns, 3.3V,LL 
KM68V2000LRG-7L 32-sTSOP R, ?Ons, 3.3V,LL 
KM68V2000LRG-8L 32-sTSOP R, 85ns, 3.3V,LL 

KM68U2000L TG-7L 32-sTSOP F, 70ns, 3.0V, LL 

KM68V2000L Tl-7L 
KM68V2000LIT-8L 
KM68V2000LRl-7L 
KM68V2000LRl-8L 

KM68U2000L Tl-BL 
KM68U2000L Tl-1 OL 
KM68U2000LRl-8L 
KM68U2000LRl-1 OL 

KM68V2000L TGl-7L 
KM68V2000L TGl-BL 
KM68V2000LRGl-7L 
KM68V2000LRGl-8L 

KM68U2000L TGl-BL 

Preliminary 
CMOSSRAM 

32-TSOP F, 70ns, 3.3V, LL 
32-TSOP F, 85ns, 3.3V, LL 
32-TSOP R, ?Ons, 3.3V, LL 
32-TSOP R, 85ns, 3.3V, LL 

32-TSOP F, 85ns, 3.0V, LL 
32-TSOP F, 100ns, 3.0V, LL 
32-TSOP R, 85ns, 3.0V, LL 
32-TSOP R, 100ns, 3.0V, LL 

32-sTSOP F, ?Ons, 3.3V,LL 
32-sTSOP F, 85ns, 3.3V,LL 
32-sTSOP R, 70ns, 3.3V,LL 
32-sTSOP R, 85ns, 3.3V,LL 

32-sTSOP F, 85ns, 3.0V, LL 
KM68U2000L TG-1 OL 32-sTSOP F, 100ns, 3.0V, LL KM68U2000L TGl-10L 32-sTSOP F, 100ns, 3.0V, LL 
KM68U2000LRG-7L 
KM68U2000LRG-1 OL 

ORDERING INFORMATION 

t1Mfiiiii» 
ELECTRONICS 

32-sTSOP R, ?Ons, 3.0V, LL KM68U2000LRGl-8L 32-sTSOP R, 85ns, 3.0V, LL 
32-sTSOP R, 100ns, 3.0V, LL KM68U2000LRGl-1 OL 32-sTSOP R, 100ns, 3.0V, LL 

T~ L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature : !=Industrial, Blank=Commercial 

Package Type : T=TSOP Forward, R=TSOP Reverse 

TG=sTSOP Forward, RG=sTSOP Reverse 

L-Low Power, or LL-Low Low Power, Blank-High Power 

Die Version : Blank=First generation 

Density : 4000=4Mbit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : B=xB 

SEC Standard SRAM 
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KM68V2000, KM68U2000 Family 

ABSOLUTE MAXIMUM RA TINGS* 

Voltage on any pin relative to Vss VIN,VOUT 

Voltage on Vee supply relative to Vss Vee 

Power Dissipation Po 

Storage temperature TSTG 

TA 

Operating Temperature 

Soldering temperature and time TSOLDER 

-0.5 to Vcc+0.5 

-0.3 to 4.6 

0.7 

-65 to 150 

Oto 70 

-40 to 85 

260°C, 10sec (Lead Only) 

v 
v 
w 
·c 
·c 

·c 

Preliminary 
CMOS SRAM 

KM68V2000UL 
KM68U2000UL 

KM68V2000Ll/L 
KM68U2000Ll/L 

•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 OPERA TING CONDITIONS* 

I - <. i :~.::1~,, / '<'<1 : >...:~·-•· .. .... ••_;)-- ..... ·{.:.:•.•-
. //·--··-- :· -

Supply voltage Vee 

Ground Vss 

Input high voltage VIH 

Input low voltage VIL 

* 1) Commercial Product : TA=O to 70"C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85"C, unless otherwise specified 

** TA=25"C 
*** V1L(min)=-3.0V for ~ 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

Input capacitance CIN 

Input/Output capacitance C10 

•Capacitance is sampled not 100% tested 

tli'IW'lhi" 
ELECTRONICS 

KM68V2000 Family 
KM68U2000 Family 

All Family 

KM68V2000 Family 
KM68U2000 Family 

KM68V2000 Family 
KM68U2000 Family 

Vin=OV 

Vio=OV 

.. 
---

>< - .. -. 
----·····-···· -·· 2-.--r•.-.... _ . •- ::· .. ::··- . .:... 

<"1!'11 ·::.:.•.t <: .... _- l•\>.,..m• / 

3.0 3.3 3.6 v 
2.7 3.0 3.3 v 
0 0 0 v 

2.2 - Vcc+0.3 v 
2.2 - Vcc+0.3 v 

-0.3*** - 0.4 v 
-o.3-* - 0.4 v 

8 pF 

10 pF 
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KM68V2000, KM68U2000 Family 

DC AND OPERA TING CHARACTERISTICS 

Input leakage current ILi VIN=Vss to Vee 

Output leakage current ILO CS1=V1H or CS2=V1L or WE=VIL, V1o=Vss to Vee 

CS1=VIL, CS2=V1H, l1o=OmA Read 
Operating power supply current Ice 

V1N=V1H or VIL Write 

Cycletime=1µs100°~duty, ho=OmA Read 
lcc1 

Average operatingcurrent cs1 ~o.2v, cs2;;:::vcc-o.2v Write 

lcc2 CS1=V1L, CS2=V1H, llo=OmA, Min cycle, 100% duty 

Output low voltage VOL IOL=2.1mA 

Output high voltage VoH IOH=-1.0mA 

Standby Current(TIL) lse CS1=V1H, CS2=VIL 

Standby KM68V2000L-I ISB1 CS1;;::: Vcc-2.0V 
Current KM68V2000Ll-L cs2~Vcc-2.ov or cs2~0.2v 
(CMOS) Other inpts=O-Vcc 

KM68U2000L-L 
KM68U2000Ll-L 

• 1) Commercial Product : TA=O to 70"'C, Vcc=3.3± 0.3V (68V2000 Family), Vcc=3.0±0.3V (68U2000 Family) 
2) Industrial Product: TA=-40 to 85"'C, Vcc=3.3±0.3V (68V20001 Family)", Vcc=3.0±0.3V (68U20001 Family) 

-TA=25°'C 

A.C CHARACTERISTICS 

TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 
::: -::7' 

: /.> """ ·::·:: .. :;:: I( ~ 

2 :::2 'S..:·. ::::.::::·.::;::. 

Input pulse level 0.4 to 2.2V -
Input rising and falingl time 5ns -
input and output reference voltage 1.5V -

Output load (See right) CL=100pF+1TIL -**CL=30pF+1TIL 

Low Low Power 
Low Low Power 

Low Low Power 
Low Low Power 

-1 

-1 

2.2 

Preliminary 
CMOSSRAM 

µA 
µA 

5 
mA 

15 

5 
mA 

15 

30 40 mA 

0.4 v 

v 

0.3 mA 

0.5 15 µA 
0.5 30 µA 

0.5 15 µA 
0.5 30 µA 

• See DC Operating conditions • Including scope and jig capacitance 

t11Uifillii" . ELECTRONICS 
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KM68V2000, KM68U2000 Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM68V2000L-L o-7o·c 3.3V ± 0.3 

KM68V2000Ll-L -40-85°C 3.3V ± 0.3 

KM68U2000L-L 0-70°C 3.0V ± 0.3 

KM68U2000Ll-L -40-85"C 3.0V ± 0.3 

*The parameters are measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

.. / > > ·.·.······ 
.. ::.:::..: :/:· 
~ZL 2 

Read Read cycle time tRC 70 

Address access time tAA -

Chip select to output tco 
Output enable to valid output tOE 

Chip select to low-Z output tLZ 10 

Output enable to low-Z output tOLZ 5 

Chip disable to high-Z output tHZ 0 

Output disable to high-Z output tOHZ 0 

Output hold from address change tOH 10 

Write cycle time twc 70 

Chip select to end of write tcw 60 

Write Address set-up time tAS 0 

Address valid to end of write tAW 60 

Write pulse width tWP 55 

Write recovery time tWR 0 

Write to output high-Z tWHZ 0 

Data to write time overlap tow 30 

Data hold from write time tDH 0 

End write to output low-Z tow 5 

dfofiijil» 
ELECTRONICS 

70/85ns 

70/85ns 

70*/100ns 

85*/100ns 

70 85 

70 '85 

35 40 

10 

5 

25 0 25 

25 0 25 

15 

85 

70 

0 

70 

60 

0 

25 0 30 

35 

0 

5 

Preliminary 
CMQSSRAM 

Commercial 

Industrial 

Commercial 

Industrial 

100 - ns 

100 ns 

100 ns 

50 ns 

10 ns 

5 ns 

0 30 ns 

0 30 ns 

15 ns 

100 ns 

80 ns 

0 ns 

80 ns 

70 ns 

0 ns 

0 30 ns 

40 ns 

0 ns 

5 ns 
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KM68V2000, KM68U2000 Family 

DATA RETENTION CHARACTERISTICS 

··<< ~~ 
Vee for data retention VDR 

KM68V2000L-L 
KM68V2000Ll-L 

Data retention current IDR 
KM68U2000L-L 
KM68U2000Ll-L 

Data retention set-up time tSDR 

Recovery time tRDR 

• 1) Commercial Product : Ta=O to 70 "C, unless otherwise specified 
2) Industrial Product : Ta=-40 to 85 "C, unless otherwise specified 

**TA=25"C 
*** Cs1 ~Vcc-0.2V, cs2;;e:vcc-0.2V(CS1 controlled) or cs2s0.2V(CS2 controlled) 

DATA RETENTION WAVE FORM 

1) CS1 controlled 

·•········ 
2:::::::222 L 

cs1-•2 Vcc~2.ov 2.0 

LL-Ver -
Vcc=3.0V LL-Ver -
CS1 2 Vcc-0.2V LL-Ver -

LL-Ver -
See data retention 0 

waveform 5 

Vee 
tsoR--------D~at=a~R~e~te~n~tio_n_M_od_e ___ _ 

3.0/2.?V* 

2.2V 

VDR 

CS1 
GND 

2) CS2 controlled 

Vee 

3.0/2.?V* 

CS2 

VCR 

0.4V 
GND 

*3.0V for KM68V2000 family, 2.7V KM68U2000 family 

tlm'ifil iii• 
ELECTRONICS 

CS1 2 Vee - 0.2V 

Data Retention Mode 

- - - - - - - - - - g~2 ~ .Q.~'{ - - - - - - - - - -

Preliminary 
CMOSSRAM 

.:.: .• :::.:;:, 
~ l<Y •:. 

- 3.6 v 

0.5 15 
0.5 30 µA 
0.5 15 
0.5 30 

- -
ms 

- -
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KM68V2000, Kl\11~~$02000 Family 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF R·EA.ll CYCLE (1) (Address controlled) 
( C§°=~=VIL, WE=VIH) 

Address 

Data Out 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

Address 

CS2 

Data out 

NOTES (READ CYCLE) 

tRC 

Preliminary 
CMOSSRAM 

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(rnax.) is less than tlZ(min.) both for a given device and from device to device interconnection. 

d"'ifiiUI» 
ELECJRONICS 
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KM68V2000, KM68U2000 Family 
Preliminary 

CMOSSRAM 
TIMING WAVEFORM OF WRITE CYCLE(1) (WE controlled) 

Address 

(4) 

CS1 

CS2 
-----tCW(2)------

~---twP(1)----.-----------

tAS(3) 

Data in Data Valid 

Data out 
tow~ -----------------twH-z_]~i------------l._ ____ ~ Data Undefined ~ 

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

twc 

Address 

CS1 

1<1------ tAw ------

CS2 

Data in 

Data out -------High-Z---------------High-Z-----

d!i'ifil!iiiP 
ELECTRONICS 
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KM68V2000, KM68U2000 Family 
Preliminary 

CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(3) (CS1 controlled) 

,..-----------
Address 

twR(4) 

CS1 

CS2 

Data in 

w=== tow toH ==\!; 
-------------------~,1\____ Data Valid ___J\.___ _______ _ 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of a low CS1, a high CS2 and a low ii'in!. A write begins at the latest transition among CS1 goes low, CS2 going high and 

WE going low : A write end at the earliest transition among CS1 going high, CS2 going low and iiiiE going high, !WP is measured from the begining of write 
to the end of write. 

2. tcw is measured from the 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. tvliR(1) applied in case a write ends as CS1 or WE going high tvliR(2) applied in case a write 
ends as CS2 going to low. 

FUNCTIONALDESC~PTION 

~ > 1••ii••·•·•·······~/ .......... ••••••••••• ·.•>< ... ~.:'.c . .:.;.c 
ii -"-· .. :·J ·•·;·•············· . ... c:::_ 

H x x x Power Down Hig_h-Z ISB1 

x L x x Power Down H!.g_h-Z ISB, ISB1 

L H H H Ou!Q_ut Disable H!.g_h-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

* X means don't care (Must be in high or low states) 

41.t.'. fil iii) 
ELECTRONICS 
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KM68V4000A, KM68U4000A Family CMOSSRAM 

512Kx8 bit Low Power and Low Voltage CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Process Technology : 0.4µrn CMOS 
• Organization : 512Kx8 
• Power Supply Voltage 

KM68V4000A Family : 3.3 ± 0.3V 
KM68U4000A Family: 3.0 ± 0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

32-SOP, 32-TSOP(ll)-Forward/Reverse 

PRODUCT FAMILY 

KM68V4000AL Commercial 

KM68V4000AL-L {0-70°C) 

KM68V4000ALI Industrial 
LM68V4000ALl-L (-40-85°C) 

KM68U4000AL Commercial 

KM68U4000ALl-L {0-70°C) 

KM68U4000ALI lndustria 
KM68U4000ALl-L (-40-85°C) 

•The parameter is measured with 30pF test load. 

PIN DESCRIPTION 

Ao 7 32-SOP 
A• 8 32-TSOP(ll) 25 A" 

A, • (Forward) ,. l'5'l 

3.0-3.6V 

3.0-3.6V 

2.7-3.3V 

2.7-3.3V 

() 

7 Ao 

32-TSOP(ll) 8 A• 

(Reverse) • A' 

C) 1102 

l/Q, 

Name Flll'l¢tiorl __ ••·•·•••·~ Name Function 
Ao-A1s Address Inputs Vee Power 

WE Write Enable Input Vss Ground 

CS Chip Select Input 1/01-1/0s Data Inputs/Outputs 

OE Output Enable Input 

ttMfJllii» 
ELECTRONICS 

The KM68V4000A and KM68U4000A family are fabricated by 
SAMSUNG's advanced CMOS process technology. The family 
can support various operating temperature ranges and have 
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. 

Sll"d 
(ti$) 

70*/85*/100 

70*/85*/100 

70*/85*/100 

70*/85*/100 

Power.·Oii;$ipatie>h 

S~ri~J?y 
(isE11,l\lll'lx) 

50/15µA 

50/20µA 

30/10µA 

30/15µA 

Operating 
(lc:c2) 

50mA 
32-SOP 
32-TSOP(l l)-R/F 

FUNCTIONAL BLOCK DIAGRAM 

A2-A1,A12, 
A14,A1s,A1s 
---1< 

Ao.A1,As-11, 
A13,A1s,A17 

0 
Ill 
n 
0 
a. 
~ 

1/01-s 

CS, WE, OE 

Cell 
Array 

1/0 Buffer 

() 
0 
;a 
Q_ 
r 
0 

IC c;· 
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KM68V4000A, KM68U4000A Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM68V4000ALT-7 
KM68V4000AL T-7L 
KM68V4000AL T-8 
KM68V4000AL T-8L 
KM68V4000AL T-10 
KM68V4000ALT-10L 

KM68V4000ALT-7L 
KM68V 4000AL T-8L 
KM68V 4000AL T-1 OL 
KM68V 4000ALR-7L 
KM68V4000ALR-8L 
KM68V 4000ALR-1 OL 

KM68U4000ALG-7 
KM68U4000ALG-7L 
KM68U4000ALG-8 
KM68U4000ALG-8L 
KM68U4000ALG-10 
KM68U4000ALG-1 OL 

KM68U4000AL T-7L 
KM68U4000AL T-8L 
KM68U4000ALT-10L 
KM68U4000ALR-7L 
KM68U4000ALR-8L 
KM68U4000ALR-10L 

ORDEmNGINFORMATION 

•!Mflliii" ELECT.ftONICS 

32-SOP, 70ns, 3.3V,L KM68V4000ALG-7 32-SOP, 70ns, 3.3V,L 
32-SOP, 70ns, 3.3V,LL KM68V4000ALG-7L 32-SOP, 70ns, 3.3V,LL 
32-SOP, 85ns, 3.3V,L KM68V4000ALG-8 32-SOP, 85ns, 3.3V,L 
32-SOP, 85ns, 3.3V,LL KM68V4000ALG-8L 32-SOP, 85ns, 3.3V, LL 
32-SOP, 100ns, 3.3V,L KM68V4000ALG-10 32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V,LL KM68V4000ALG-10L 32-SOP, 100ns, 3.3V,LL 

32-TSOP(ll)F, 70ns, 3.3V,LL KM68V4000ALT-7L 32-TSOP(ll)F, 70ns, 3.3V,LL 
32-TSOP(ll)F, 85ns, 3.3V,LL KM68V4000ALT-8L 32-TSOP(ll)F, 85ns, 3.3V,LL 
32-TSOP(ll)F, 100ns, 3.3V,LL KM68V4000ALT-10L 32-TSOP(ll)F, 100ns, 3.3V,LL 
32-TSOP(ll)R, 70ns, 3.3V,LL KM68V4000ALR-7L 32-TSOP(ll)R, 70ns, 3.3V,LL 
32-TSOP(ll)R, 85ns, 3.3V,LL KM68V4000ALR-8L 32-TSOP(ll)R, 85ns, 3.3V,LL 
32-TSOP(ll)R, 100ns, 3.3V,LL KM68V4000ALR-10L 32-TSOP(ll)R, 100ns, 3.3V,LL 

32-SOP, 70ns, 3.0V,L KM68U4000ALGl-7 32-SOP, 70ns, 3.0V,L 
32-SOP, 70ns, 3.0V,LL KM68U4000ALGl-7L 32-SOP, 70ns, 3.0V,LL 
32-SOP, 85ns, 3.0V,L KM68U4000ALGl-8 32-SOP, 85ns, 3.0V,L 
32-SOP, 85ns, 3.0V,LL KM68U4000ALGl-8L 32-SOP, 85ns, 3.0V,LL 
32-SOP, 100ns, 3.0V,L KM68U4000ALGl-10 32-SOP, 100ns, 3.0V,L 
32-SOP, 100ns, 3.0V,LL KM68U4000ALGl-1 OL 32-SOP, 100ns, 3.0V,LL 

32-TSOP(ll)F, 70ns, 3.0V,LL KM68U4000AL Tl-7L 32-TSOP(ll)F, 70ns, 3.0V,LL 
32-TSOP(ll)F, 85ns, 3.0V,LL KM68U4000AL Tl-SL 32-TSOP(ll)F, 85ns, 3.0V,LL 
32-TSOP(ll)F, 100ns, 3.0V,LL KM68U4000AL Tl-1 OL 32-TSOP(ll)F, 100ns, 3.0V,LL 
32-TSOP(ll)R, 70ns, 3.0V,LL KM68U4000ALRl-7L 32-TSOP(ll)R, 70ns, 3.0V,LL 
32-TSOP(ll)R, 85ns, 3.0V,LL KM68U4000ALRl-8L 32-TSOP(ll)R, 85ns, 3.0V,LL 
32-TSOP(ll)R, 100ns, 3.0V,LL KM68U4000ALRl-1 OL 32-TSOP(ll)R, 100ns, 3.0V,LL 

L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature : Blank=Commercial, !=Industrial 

Package Type:. G-SOP, T=TSOP Forward, R=TSOP Reverse 

L-Low Power, or Low Low Power, Blank-High Power 

Die Version : A=2nd generation 

Density : 4000=4Mbit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM68V4000A, KM68U400.0A Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 v 
Voltage on Vee supply relative to Vss Vee -0.3 to 4.6 v 
Power Dissipation Po 0.7 w 
Storage temperature TSTG -65 to 150 ·c 

TA Oto 70 ·c KM68V 4000AUL-L 
KM68U4000AUL-L 

Operating Temperature 
-40 to 85 °C KM68V4000ALl/Ll-L 

KM68U4000ALl/Ll-L 

Soldering temperature and time TSOLDER 260 ·c, 1 Osec (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* 
;:::: ·····c:< u I • / .. ( i:L2··.:···•• .. <7 

k 
···•••• •: <<> 

Supply voltage Vee KM68V4000A Family 
KM68U4000A Family 

Ground Vss All Fami!Y_ 

Input high voltage VIH KM68V4000A Family 
KM68U4000A Family 

Input low voltage VIL KM68V4000A Family 
KM68U4000A Family 

• 1) Commercial Product: TA=O to 70'C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85'C, unless otherwise specified 

.. TA=25'C 
- V1L(min)=-3.0V for ~ 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

>><• ··.·· Test condition 
········· 

.. .. , ... 
Input capacitance CIN Vin=OV 

Input/Output capacitance CIC Vio=OV 

•Capacitance is sampled, not 100% tested. 

d!:i:fiiiii» 
ELECTRONICS 

:·.:...: .:•:.·• .··· ! .. /· ······ 
n::.·.·.:•··0 •• 

·•· 1
7

)~nit I/ .. '.'.'.''"/\ 2 

····· ~ ---3.0 3.3 3.6 v 
2.7 3.0 3.3 v 
0 0 0 v 

2.2 - Vcc+0.3 v 
2.2 - Vcc+0.3 v 

-0.3_ .. - 0.4 v 
-o.3-.. - 0.4 v 

Min .. I ........ >·> •• ~;~·••• 
= ······±··•·.:·~·':'..: .·< Jj •:•·.··=:- /~C::;:;j 

- 8 pF 

- 10 pF 
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KM68V4000A, KM68U4000A Family 

DC AND OPERA TING CHARACTERISTICS 

f<<)~•.>> ·- ········· 
................ <. 

Input leakage current Ill V1N=Vss to Vee 

Output leakage current ILO CS=VIH or VIL, V1o=Vss to Vee 

Operating power supply current Ice CS=VIL, V1N=V1H or VIL, L1o=OmA 

Cycle time=1µs100% duty, l1o=OmA 
lcc1 

cs::;;o.2v, VIL::;;0.2V, V1H::?:Vcc-0.2V 
Average operatingcurrent 

lcc2 Min cycle, 100% duty 
CS=V1L, Llo=OmA, V1N=V1H or VIL 

Output low voltage VOL IOL"'2.1mA 

Output high voltage VoH IOH=-1.0mA 

Standby Current(TTL) lsB CS"'VIH 

KM68V4000AL 
KM68V4000AL-L 

KM68V4000ALI 
Standby KM68V4000ALl-L 
Current ISB1 CS::?: Vcc-0.2V, Others=O-Vcc 
(CMOS) KM68U4000AL 

KM68U4000AL-L 

KM68U4000ALI 
KM68U4000ALl-L 

* 1) Commercial Product: TA=O to 70°C, Vcc=3.3±0.3V (68V4000A Family), Vcc=3.0±0.3V (68U4000A Family) 
2) Industrial Product: TA=-40 to 85°C, Vcc=3.3±0.3V (68V4000AI Family), Vcc=3.0±0.3V (68U4000AI Family) 

**TA=25°C 

A.C CHARACTERISTICS 

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

Input pulse level 0.4 to 2.2V 

Input rising and falling time 5ns 

input and output reference voltage 1.5V 

Output load (See right) CL=100pF+1TTL 
**CL=30pF+1TTL 

CMOSSRAM 

-~ 
;:······ . .. , .. 

-1 - 1 µA 
-1 - 1 µA 

Read - - 10 
mA 

Write - - 20 

Read - - 10 
mA 

Write - - 20 

- - 50 mA 

- - 0.4 v 

2.2 - - v 

- - 0.5 mA 

Low Power - - 50 µA 
Low Low Power 15 µA 
Low Power - - 50 µA 
Low Low Power 20 µA 
Low Power - - 30 µA 
Low Low Power 10 µA 
Low Power - - 30 µA 
Low Low Power 15 µA 

• See DC Operating conditions • Including scope ·and jig capacitance 

** KM68V4000A-7/KM68V4000A-8 Family, KM68U4000A-7/KM68U4000A-8 Family 

ttm'ifiliii» 
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KM68V4000A, KM68U4000A Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM68V4000AUL-L 
KM68V4000ALl/Ll-L 

KM68U4000AUL-L 
KM68U4000AULll-L 

o-7o·c 
-40-05·c 

o-7o·c 
-40-05·c 

• AR the parameters are measured wnh 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN 

Read Read cycle time 

Address access time 

Chip select to output 

Output enable to valid output 

Chip select to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

Output disable to high-Z output 

Output hold from address change 

Write cycle time 

Chip select to end of write 

Write Address set-up time 

Address valid to end of write 

Write pulse width 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

•The parameter is measured wnh 30pF test load. 

•1mww1• 
ELECTRONICS 

3.3V ± 0.3 
3.3V ± 0.3 

2.7V ± 0.3 
2.7V ± 0.3 

tRC 70 

tAA 

tco 
tOE 

tLZ 10 

tOLZ 5 

tHZ 0 

tOHZ 0 

tOH 10 

twc 70 

tcw 60 

tAs 0 

tAW 60 

tWP 55 

tWR 0 

tWHZ 0 

tow 30 

tDH 0 

tow 5 

70 

70 

35 

25 

25 

25 

70*/85*/1 OOns 
70*/85*/1 OOns 

70*/85*/1 OOns 
70*/85*/100ns 

85 

85 

85 

40 

10 

5 

0 25 

0 25 

10 

85 

70 

0 

70 

55 

0 

0 25 

35 

0 

5 

CMOSSRAM 

100 

10 

5 

0 

0 

15 

100 

80 

0 

80 

70 

0 

0 

40 

0 

5 

Commercial 
Industrial 

Commercial 
Industrial 

.·.,.~''''''"' 

ns 

100 ns 

100 ns 

50 ns 

ns 

ns 

30 ns 

30 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

30 ns 

ns 

ns 

ns 
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KM68V4000A, KM68U4000A Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VoR cs:;:::vee-2.0V 

IDR 
KM68V4000AUL-L 

Vee=3.0V 
cs:;:::vcc-o.2v 

Data retention current 

KM68V4000ALl/Ll-L 

KM68U4000AUL-L 

KM68U4000ALl/Ll-L 

Data retention set-up time tSDR See data retention 
1-----------+-----------1 waveform 

Recovery time tRDR 

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

**TA=25'C 

DATA RETENTION TIMING DIAGRAM 

Vee 

4.5V 

2.2V 

VDR 

CS1 
GND 

FUNCTIONAL DESCRIPTION 

H x x 
L H H 

L H L 

L L x 
• X means donl care (Must be in low or high state) 

•tm'iHliii' ELECTRONICS 

Data Retention Mode 

cs:<:: Vee - 0.2V 

Power Down 

Output Disable 

Read 

Write 

2.0 

L-Ver 
LL-Ver 

L-Ver 
LL-Ver 

L-Ver 
LL-Ver 

L-Ver 
LL-Ver 

0 

5 

High-Z 

High-Z 

Dout 

Din 

CMOSSRAM 

1 
0.5 

1 
0.5 

3.6 

30 
15 

30 
20 

30 
10 

30 
15 

lss, lss1 

Ice 

Ice 

Ice 

v 

µA 

ms 
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KM68V4000A, KM68U4000A Family 

TIMMING DIAGRAMS 

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

( CS=OE=VIL, WE=VIH) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

Address 

tRC 

14----<CO'----

OLZ+ 

Data out 

NOTES (READ CYCLE) 

CMOSSRAM 

Data Valid 

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 from device to device. 

169 •t:fafiljii> 
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KM68V4000A, KM68U4000A Family CMOSSRAM 

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

twc 

Address 

tWR(4) 

------tcw(2) _____ _ 

14-------~w--------.i 

~S(3) 

tow tOH 

Data in Data Valid 

Data out ----twHz~1---tow---r=1J,_ Data Undefined _j ~ 

TIMING WAVEFORM OF WRITE CYCLE(2) (CS controlled) 

twc 

Address 

twR(4) 

+~S(3)11>t<------tcw(2)------+1 

Data in 
\/j== tow toH =\!; 

-------------------~.If\__ Data Valid ~'----------

Data out --------High-Z------------------High-Z------

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 goes 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. tCWis measured from the Cs going low to end of write. 

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

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

tliWfiliil" 
ELECTRONICS 
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KM68V4000B, KM68U4000B Family 
Preliminary 

CMOSSRAM 

512Kx8 bit Low Power and Low Voltage CMOS Static RAM 
FEATURES 
• Process Technology : 0.4µrn CMOS 
• Organization: 512Kx8 
• Power Supply Voltage 

KM68V40008 Family: 3.3 ± 0.3V 
KM68U40008 Family: 3.0 ± 0.3V 

• Low Data Retention Voltage: 2V(Min) 
• Three state output and TTL Compatible 
• Package Type: JEDEC Standard 32-SOP, 

32-TSOP( 11 )-Forward/Reverse 

PRODUCT FAMILY 

KM68V4000BL Commercial 
3.0-3.6V 

KM68V4000BL-L (0-70°C} 

KM68V4000BLI Industrial 
LM68V4000BLl-L (-40-85°C} 

3.0-3.6V 

Commercial KM68U4000BL 
(0-70°C} 

2.7-3.3V 
KM68U4000BLl-L 
KM68U4000BLI lndustria 
KM68U4000BLl-L (-40-85°C} 

2.7-3.3V 

PIN DESCRIPTION 

A" '0 32 Vee 

A" 2 A" 

Au 30 Au 

An 4 ii'l! 0 
Ar 5 20 A" 

A• 6 21 Ao 

As 1 26 Ao 32-TSQP(ll} 1 As 

(Reverse) a A. 

A, 23 A" 

Ao 22 cs 
Ao vo. 

1/01 V01 13 1/01 

110, vo. 0 ,.. 1/02 

110, VOs 15 110, 

Vss vo. 

Name Function Name Function 
Ao-A1s Address Inputs Vee Power 

WE Write Enable Input Vss Ground 

cs Chip Select Input 1/01-1/08 Data Inputs/Outputs 

OE Output Enable Input 

tt:!:': OliiliP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM68V40008 and KM68U40008 family are fabricated by 

SAMSUNG's advanced CMOS process technology. The family 
can support various operating temperature ranges and have 
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. 

70*/85*/100 50/15µA 

85*/100 50/20µA 

50mA 
32-SOP 

70* /85* /100 32-TSOP(l l)-R/F 
30/15µA 

85*/100 
30/20µA 

FUNCTIONAL BLOCK DIAGRAM 

A2-A1,A12, 
A14,A1s,A1s 

---~ 0 

Ao,A1,As-11, 
A13,A1s,A11 

m 
0 
0 
a. 
~ 

1/01-8 

Cell 
Array 

Y-Decoder 

1/0 Buffer 

() 
0 

a 
Q. 
r 
0 
cc r;· 
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KM68V4000B, KM68U4000B Family 
Preliminary 

CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM68V4000BLT-7 
KM68V4000BLT-7L 
KM68V4000BLT-8 
KM68V4000BL T-BL 
KM68V4000BLT-10 
KM68V4000BLT-10L 

KM68V4000BLT-7L 
KM68V4000BL T-BL 
KM68V4000BLT-10L 
KM68V4000BLR-7L 
KM68V4000BLR-8L 
KM68V4000BLR-1 OL 

KM68U4000BLG-7 
KM68U4000BLG-7L 
KM68U4000BLG-8 
KM68U4000BLG-8L 
KM68U4000BLG-10 
KM68U4000BLG-1 OL 

KM68U4000BL T-7L 
KM68U4000BLT-8L 
KM68U4000BL T-1 OL 
KM68U4000BLR-7L 
KM68U4000BLR-8L 
KM68U4000BLR-1 OL 

ORDERING INFORMATION 

tt:f:1¥J'ihiP 
ELECTRONICS 

32-SOP, 70ns, 3.3V,L 
32-SOP, 70ns, 3.3V,LL 
32-SOP, 85ns, 3.3V,L 
32-SOP, 85ns, 3.3V,LL 
32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V,LL 

32-TSOP(ll)F, 70ns, 3.3V,LL 
32-TSOP(ll)F, 85ns, 3.3V,LL 
32-TSOP(ll)F, 100ns, 3.3V,LL 
32-TSOP(ll)R, 70ns, 3.3V,LL 
32-TSOP(ll)R, 85ns, 3.3V,LL 

KM68V4000BLGl-8 
KM68V4000BLGl-8L 
KM68V4000BLGl-10 
KM68V4000BLGl-1 OL 

KM68V4000BLTl-8 
KM68V4000BLTl-8L 
KM68V4000BLRl-10 
KM68V4000BLRl-1 OL 

32-SOP, 85ns, 3.3V,L 
32-SOP, 85ns, 3.3V,LL 
32-SOP, 100ns, 3.3V,L 
32-SOP, 100ns, 3.3V,LL 

32-TSOP(ll)F, 85ns, 3.3V,LL 
32-TSOP(ll)F, 100ns, 3.3V,LL 
32-TSOP(ll)R, 85ns, 3.3V,LL 
32-TSOP(ll)R, 100ns, 3.3V,LL 

32-TSOP(ll)R, 100ns, 3.3V,LL 

KM68U4000BLGl-8 
KM68U4000BLGl-8L 
KM68U4000BLGl-10 
KM68U4000BLGl-1 OL 

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-SOP, 70ns, 3.0V,L 
32-SOP, 70ns, 3.0V,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-TSOP(ll)F, 70ns, 3.0V,LL 
32-TSOP(ll)F, 85ns, 3.0V,LL 

KM68U4000BL Tl-8 
KM68U4000BL Tl-BL 
KM68U4000BLRl-10 
KM68U4000BLRl-1 OL 

32-TSOP(ll)F, 85ns, 3.0V,LL 
32-TSOP(ll)F, 100ns, 3.0V,LL 
32-TSOP(ll)R, 85ns, 3.0V,LL 
32-TSOP(ll)R, 100ns, 3.0V,LL 

32-TSOP(ll)F, 100ns, 3.0V,LL 
32-TSOP(ll)R, 70ns, 3.0V,LL 
32-TSOP(ll)R, 85ns, 3.0V,LL 
32-TSOP(ll)R, 100ns, 3.0V,LL 

L-Low Low Power, Blank-Low Power or High Power 

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

Operating temperature : !=Industrial, Blank=Commercial 

Package Type: G-SOP, T=TSOP Forward, R=TSOP Reverse 

L-Low Power, or Low Low Power, Blank-High Power 

Die Version : B=3nd generation 

Density : 4000=4Mbit 

Blank=5V, V=3.0-3.6V, U=2.7-3.3V 

Organization : 8=x8 

SEC Standard SRAM 
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KM68V4000B, KM68U4000B Family 

ABSOLUTE MAXIMUM RATINGS* 
. ::::::::: . < ./ • •• > ; .. i . »·:;;:::.::::/:·'.:: :=' . 

I/: 

----/ 
· .. :,:;::::.:::/•:<• 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 

Voltage on Vee supply relative to Vss Vee -0.3 to 4.6 

Power Dissipation Po 0.7 

Storage temperature TSTG -65 to 150 

Oto 70 

Operating Temperature TA 

-40 to 85 

Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) 

v 
v 
w 
·c 

·c 

·c 

-

.....=:·:::: 

Preliminary 
CMOSSRAM 

···'-.c.·•,,••-~L•••.'•~.'.'•·»,. \•::• •••••·· ·.·••>•.•·• >• ~ .>:; ~:.::; .. :::! 

-
-
-
-

KM68V4000BUL-L 
KM68U4000BUL-L 

KM68V4000BLl/Ll-L 
KM68U4000BLl/Ll-L 

-
•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* 

••:<>· "} ·. / (: <____[_ ... .;~:; •.• < /< / 
F::::::»:•· ::»::-: .·::'. '.'.:~'.~:--•':}; 2 2 ___;_ 

Supply voltage Vee KM68V4000B Family 
KM68U4000B Family 

Ground Vss All Family 

Input high voltage VIH KM68V4000B Family 
KM68U4000B Family 

Input low voltage VIL KM68V4000B Family 
KM68U4000B Family 

* 1) Commercial Product: TA=O to 70"C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85"C, unless otherwise specified 

** TA=25"C 
*** V1L(min)=-3.0V for s 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

Input capacitance CIN Vin=OV 

Input/Output capacitance C10 Vio=OV 

•Capacitance is sampled not 100%. tested 

ttMfiliiliP 
ELECTRONICS 

•.:··,---llllM+ f'.7.»::::: "' < 
r >----M~~·---· 

1 · fl.:Oi;T 1 

__i_ ·. : "":;.:\ ·:.: '"'.'.:~'.'..:_;2 

3.0 3.3 3.6 v 
2.7 3.0 3.3 v 
0 0 0 v 

2.2 - Vcc+0.3 v 
2.2 - Vcc+0.3 v 

-0.3*** - 0.4 v 
-o.3-* - 0.4 v 

8 pF 

10 pF 
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KM68V4000B, KM68U4000B Family 

DC AND OPERA TING CHARACTERISTICS 

RI -~··•<> .:..:• ....... 

Input leakage current ILi V1N=Vss to Vee 

Output leakage current ILO CS=VtH or VIL, Vio=Vss to Vee 

Operating power supply current 
Ice 

CS=VIL, V1N=V1H or VIL, Read 

l1o=OmA Write 

Cycle time= 1µ.s1 OOo/oduty Read 
lcc1 

Average operating current cs::;:;o.2v, V1L::;:;o.2v, Write 

lcc2 Min cycle, 100%duty, llo=OmA, CS=V1L,V1N=V1H or VIL 

Output low voltage VOL loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TTL) ISB CS=VIH 

KM68V4000BL Low Power 
KM68V4000BL-L Low Low Power 

KM68V4000BLI Low Power 
Standby KM68V4000BLl-L Low Low Power 
Current ISB1 cs;;::::vcc-0.2V, Others=O-Vcc 
(CMOS) KM68U4000BL Low Power 

KM68U4000BL-L Low Low Power 

KM68U4000BLI Low Power 
KM68U4000BLl-L Low Low Power 

• 1) Commercial Product : TA=O to 70"C, Vcc=3.3±0.3V (68V4000B Family), Vcc=3.0±0.3V (68U4000B Family) 
2) Industrial Product : TA=-40 to 85"C, Vcc=3.3 ±0.3V (68V4000BI Family), Vcc=3.0±0.3V (68U4000BI Family) 

**TA=25"'C 

A.C CHARACTERISTICS 

TEST CONDITIONS (1. Test Load and Test lnpuUOutput Reference)* 

Input pulse level 

Input rising and falling time 

input and output reference voltage 

Output load (See right) 

0.4 to 2.2V 

5ns 

1.5V 

CL=100pF+1TTL 
**CL=30pF+1 TT 

-1 

-1 

-
-
-
-

-
-

2.2 

-

-

-

-

-

Preliminary 
CMOSSRAM 

ii 
- 1 µA 
- 1 µA 
- 10 

mA 
- 20 

- 10 
mA 

- 20 

- 50 mA 

- 0.4 v 

- - v 

- 0.5 mA 

- 50 µA 
15 _p_A 

- 50 µA 
20 ~A 

- 30 µA 
15 µA 

- 30 µA 
20 µA 

• See DC Operating conditions *Including scope and jig capacitance 

dl"'filiii" ELECTRONICS 
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KM68V4000B, KM68U4000B Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

Prc:x:tu¢t•Fami1y•• 
KM68V4000BUL-L 
KM68V4000BLl/Ll-L 

KM68U40008UL-L 
KM68U40008Ll/Ll-L 

o-7o·c 
-40-85°C 

o-7o·c 
-40-85"C 

• All the parameters are measured w~h 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN 

3.3V ± 0.3 
3.3V ± 0.3 

3.0V ± 0.3 
3.0V ± 0.3 

70*/85*/1 OOns 
85*/100ns 

70*/85*/1 OOns 
85*/100ns 

Preliminary 
CMOSSRAM 

Commercial 
Industrial 

Commercial 
Industrial 

.• c:. 

-cc ... ·· 

····· 

Read Read cycle time 

Address access time 

tRC 70 - 85 - 100 - ns 

tAA 70 85 100 ns 

Chip select to output tco 70 85 100 ns 

Output enable to valid output tOE 35 40 50 ns 

Chip select to low-Z output tLZ 10 10 10 ns 

Output enable to low-Z output tOLZ 5 5 5 ns 

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

Output disable to high-Z output tOHZ 0 25 0 25 0 30 ns 

Output hold from address change tOH 10 10 15 ns 

Write Write cycle time twc 70 85 100 ns 

Chip select to end of write tcw 60 70 80 ns 

Address set-up time tAS 0 0 0 ns 

Address valid to end of write tAW 60 70 80 ns 

Write pulse width tWP 55 55 70 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 tow 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 

rt1Mf111ii" ELECTRONICS 
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KM68V40008, KMiaU4000B Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR CS 2 Vcc-0.2.0V 

KM68V4000BUL-L 

KM68V4000BLl/Ll-L 
Vcc=3.0V 

Data retention current IDR 
CS2Vcc-0.2V 

KM68U4000BUL-L 

KM68U4000BLl/Ll-L 

Data retention set-up time tSDR See data retention 
1--R-ec_o_v-ery-ti_m_e-----~tR_D_R _______ waveform 

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

•• TA=25"C 

DATA RETENTION TIMING DIAGRAM 

L-Ver 
LL-Ver 

L-Ver 
LL-Ver 

L-Ver 
LL-Ver 

L-Ver 
LL-Ver 

Data Retention Mode 

Vee 

4.5V 

2.2V 

VDR 

CS1 
GND 

FUNCTIONAL DESCRIPTION 

r r:Jii :/:: 

::·::::.::.:.: 

H x x 
L H H 

L H L 

L L x 
* X means don~ care (Must be in low or high state) 

ttMfiiW» 
ELECTRONICS 

cs 2 Vee - 0.2V 

:.::: ./' > <~• / I.< ):< 
-"· :·:·· .:::/:::: < :::: .::::·. 

Power Down High-Z 

Output Disable High-Z 

Read Dout 

Write Din 

2.0 

0 

5 

Preliminary 
CMOSSRAM 

3.6 

1 30 
0.5 15 

30 
20 

1 30 
0.5 15 

30 
20 

7 

TI 

lsb1 

Ice 

Ice 

Ice 

v 

µA 

ms 

~>> 
:.c:::_ •::..:::. 
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KM68V4000B, KM68U4000B Family 
Preliminary 

CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE(1) (Address controlled) 
{ CS=OE=VIL, WE=VIH) 

Address ====t:~~~ -tRC-*==== 
Data Out Previous Data Valid Data Valid 

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

--------.. 14----------tRc---------,.--------
Address 

----~w.----

Data out 

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 from device to device .. 

tt:f:l:filiiitP 
ELECTRONICS 
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KM68V40008, KM68U40008 Family 
Preliminary 

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

Address 

twR(4) 

------tcw(2)------~ 

1<1------- tAw--------_., 

14-----twP(1)-----...i ,-------------

._tAS(3) 

Data in Data Valid 

Data out -~~~--twHz~·~-t~~~.___~ Data Undefined ~ ~ 

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

---------~---------twc------------,.-----------

Address 

twR(4) 
tAS(3)---~----tcW(2)------~ 

--------tAw-------.-. 

Data in E
t tow toH==\I; 

----------------------- ' Data Valid J.__ ______ _ 

Data out --------High-2--------------------High-Z.------

NOTES (WRITE CYCLE) 

1. A write occurs during the overlap(tWP) of~ low Cs and low iiiiE. A write begins at the latest transition among Cs goes low and Viii! going low : A write end 
at the earliest transition among Cs going high and WE going high, tvvP is measured from the beginning of write to the end of write. 

2. tcw is measured from the 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 iiiiE going high. 

ti:!:i: fJli ii• 
ELECTRONICS 
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KM68V4000BZ, KM68U4000BZ Family 
Preliminary 

CMOSSRAM 

512Kx8 bit Low Power and Low Voltage CMOS SRAM 
with 48-CSP(Chip Size Package) 

FEATURES 
• Process Technology : 0.4µm CMOS 

• Organization : 512Kx8 

• Power Supply Voltage 

KM68V4000BZ Family: 3.3V±0.3V 

KM68U4000BZ Family: 3.0V±0.3V 

• Low Data Retention Voltage : 2V(Min) 

• Three state output and TTL Compatible 

• Package Type: 48-CSP with 0.75mm ball pitch 

PRODUCT FAMILY 

KM68V4000BLZ-L Commercial 3.0-3.6V 

KM68U4000BLZ-L (0-70°C) 2.7-3.3V 

KM68V4000BLl-L lndustria 3.0-3.6V 

KM68U4000BLl-L (-40-85°C) 2.7-3.3V 

• The parameter is measured with 30pF test load. 

48-CSP PIN TOP VIEW 

2 3 4 5 

A Ao A1 CS2 A3 As 

B 1/05 A2 WE A4 A7 

c 1/06 

D Vss 

E Vee 

F 1/07 

G 1/08 OE CS1 A16 A15 

H A9 A10 A11 A12 A13 

•See last page for package dimension. 

t1:f:I: fJ 11!1" 
ELECTRONICS 

6 

As 

1/01 

1/02 

Vee 

Vss 

1/03 

1/04 

A14 

85 

100 

85 

100 

GENERAL DESCRIPTION 
The KM68V4000BZ and KM68U4000BZ family are fabricated 

by SAMSUNG's advanced Full CMOS process technology. The 

family can support various operating temperature ranges and 

has very samll from factor with 0.75 ball pitch and 6 x 8 ball 

array. The family also support low data retention voltage for bat

tery back-up operation with low data retention current. 

('.)~r~ti11g 
{1¢C2) 

70mA(Max) 15µA 
(max) 

48-CSP 
70mA(Max) (6x8 ball area 

70mA(Max) 2oµA with 0.75mm 

(max) 
ball pitch) 

70mA(Max) 

FUNCTIONAL BLOCK DIAGRAM 

~ 

A2-7, A12, 
Q; 
"E 

A14, A16, A18 0 Cell 
~ f-- Array 
0 x 

Ao, A1, As-11, 
L___ 

A13, A15, A17 
Y-Decorder }----

' Control 

1101-8 ]-----
Logic 

... 1/0 Buffer 
CS, WE, OE J 

Name Function .. • ..... v Name Functi~r1 -"'-
Ao-A1s Address Inputs Vee Power 

iJiiE Write Enable Input Vss Ground 

cs Chip Select Input I/OH/Os Data I n_Q_uts/Ou!Q_uts 

OE Output Enable Input 
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a.: :E 
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~ 
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LL 
N 
m 
0 
0 
0 
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CC) 
(0 

:lE 
~ 
N .. 
m 
0 
0 
0 
~ 
> CC) 
co :a: 
~ 

-E 
E .. 

.!!? ·c: 
2 
U) 
z 
0 
iii 
z 
w 
~ c 
w 
(!) 

~ 
0 
<( 
D.. 

I Bottom View I 

Min T_}ll>_ 

A - 0.75 

B 7.10 7.20 

B1 - 3.75 

c 11.55 11.65 

C1 - 5.25 

D 0.30 0.35 

E - 0.80 

E1 - 0.55 

E2 - 0.25 
y - -

Ball #A1 

Max 

-
7.30 

-
11.75 

-
0.40 

0.81 

-

-
0.08 

Side View 

Detail A 

0 

E1 

E 

I Detail A I 

ci. 

~....-~-=1<---~---:;.m.;,--.
IO 
N 
ci 

~1 ~r l.O (Y) 

ci ci 

BackView I 

14-~~~~B~~~~--

Elastomer 

Elastomer 

0.3ffyp. 

I 

\ SRAM Die 

~ 
1. Bump counts: 48(8rowx 6row) 

2. Bump pitch: (x,y)=(0.75 x 0.75)(typ.) 

3. All tolerence are +/-0.050 unless 

otherwise specified. 

4. Typ : Typical 

5. Y is copianarity : 0.08(max) 

0 
co ' ,... 

en 
u z 
Q 

ti 
LI.I _, 
LI.I 



KM616V4000B, KM616U4.000B Family CMOSSRAM 

256Kx16 bit Low Power and Low Voltage CMOS Static RAM 

FEATURES 
• Process Technology : 0.4µrn CMOS 
• Organization : 256K x16 
• Power Supply Voltage 

KM68V4000B Family: 3.3 ± 0.3V 
KM68U4000B Family: 3.0 ± 0.3V 

• Low Data Retention Voltage : 2V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

44-TSOP(ll)-Forward/Reverse 

PRODUCT FAMILY 

KM616V4000BL-L Commercial(0-7°C) 

KM616V4000BLl-L I ndustrial(-40-85 ·c) 

KM616U4000BL-L Commercial(O-?"C) 

KM616U4000BLl-L I ndustrial(-40-85 ·c) 

*The parameter is measured with 30pF test load. 

PIN DESCRIPTION . 

A• to Ao 
A• 2 A• A• 
A2 3 Ar Ar 

OE' OE' 0 
lii lii 
ll' ll' 

VO. I/Ou 
U02 I/Ou l/Oa 
uo. I/Ou l/Ou 
uo. I/Ou 11011 

3.0-3.6V 

3.0-3.6V 

2.7-3.3V 

2.7-3.3V 

ot A, 
2 A. 
3 Ai 

A, 
Ao 
Cl 
vo. 
uo, 
vo. 

10 vo. 
Vee Vss Vss 44-TSOP(ll) 11 Vee 
Vss Vee Vee Reverse 12 Vss 
vo. 11012 11012 13 vo, 
vo. L'On I/Ou vo. 

11010 VOr 
vo. vo. vo. 
N.C N.C 17 M 

Au "" A1 0 Au 
Au Ao Au 
A" A,. A,, 
Au A" A,, Au 

An An Au 

Name Function Name Function 

---
Ao-A11 Address Inputs tB Lower Byte (1/01-a) 

WE Write Enable Input UB Upper Byte(l/Oe-16) 

cs Chip Select Input Vee Power 

OE Output Enable Input Vss Ground 

1101-1/016 Data Input/Output N.C No Connection 

dfafiliii" ELECTRONICS 

GENERAL DESCRIPTION 
The KM616V4000B and KM616U4000B family are fabricated 

by SAMSUNG's advanced CMOS process technology. The fam
ily can support various operating temperature ranges and have 
various package types for user flexibility of system design. The 
family also support low data retention voltage for b~ttery back
up operation with low data retention current. 

§b:i[lc:ft.>y 
{1$~·tJM~x) 

70*/85*/100 15µA 

70*/85*/100 20µA 

70*/85*/100 15µA 

70*/85*/100 20µA 

()pel'Clting 
(1e92} ·· 

70mA 44-TSOP(l I )-R/F 

FUNCTIONAL BLOCK DIAGRAM 

Ao-Ag Cell 
~ Array 0 
(I) 
0 
0 
a. 
~ 

A10-A11 

() 
0 
;:!. 
Q. 

1101-16 
110 Buffer 
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KM616V40008, KM616U40008 Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM616V4000BL T-7L 
KM616V4000BL T-8L 
KM616V4000BLT-10L 
KM616V4000BLR-7L 
KM616V4000BLR-8L 
KM616V4000BLR-1 OL 

KM616U4000BLT-7L 
KM616U4000BLT-8L 
KM616U4000BLT-10L 
KM616U4000BLR-7L 
KM616U4000BLR-8L 
KM616U4000BLR-10L 

ORDER~GINFORMATION 

d!:i:filiil» 
ELECTRONICS 

44-TSOP(ll)F, 70ns, 3.3V,LL 
44-TSOP(ll)F, 85ns, 3.3V,LL 
44-TSOP(ll)F, 100ns, 3.3V,LL 
44-TSOP(ll)R, 70ns, 3.3V,LL 
44-TSOP(ll)R, 85ns, 3.3V,LL 
44-TSOP(ll)R, 100ns, 3.3V,LL 

44-TSOP(ll)F, 70ns, 3.0V,LL 
44-TSOP(ll)F, 85ns, 3.0V,LL 
44-TSOP(ll)F, 100ns, 3.0V,LL 
44-TSOP(ll)R, 70ns, 3.0V,LL 
44-TSOP(ll)R, 85ns, 3.0V,LL 
44-TSOP(ll)R, 100ns, 3.0V,LL 

Part Name 
KM616V4000BLTl-7L 
KM616V4000BLTl-8L 
KM616V4000BL Tl-10L 
KM616V4000BLRl-7L 
KM616V4000BLRl-8L 
KM616V4000BLRl-10L 

KM616U4000BLTl-7L 
KM616U4000BLTl-8L 
KM616U4000BLTl-1 OL 
KM616U4000BLRl-7L 
KM616U4000BLRl-8L 
KM616U4000BLRl-1 OL 

44-TSOP(ll)F, 70ns, 3.3V,LL 
44-TSOP(ll)F, 85ns, 3.3V,LL 
44-TSOP(ll)F, 100ns, 3.3V,LL 
44-TSOP(ll)R, 70ns, 3.3V,LL 
44-TSOP(ll)R, 85ns, 3.3V,LL 
44-TSOP(ll)R, 100ns, 3.3V,LL 

44-TSOP(ll)F, 70ns, 3.0V,LL 
44-TSOP(ll)F, 85ns, 3.0V,LL 
44-TSOP(ll)F, 100ns, 3.0V,LL 
44-TSOP(ll)R, 70ns, 3.0V,LL 
44-TSOP(ll)R, 85ns, 3.0V,LL 
44-TSOP(ll)R, 100ns, 3.0V,LL 

L-Low Low Power, Blank-Low Power or High Power 

Access Time : 7=70ns, 8=85ns, 10=1 OOns 

Operating temperature: Blank=Commercial, l=lndustrial 

Package Type : T=TSOP Forward, R=TSOP Reverse 

L-Low Power, LL-Low Low Power, Blank-High Power 

Die Version : 8=3 'rd generation 

Density: 4000=4Mbit 

V=3.0-3.6V, U=2.7-3.3V 

Organization: 16=x16 

SEC Standard SRAM 
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KM616V40008, KM616U4000B Family CMOS SRAM 

ABSOLUTE MAXIMUM RA TINGS* 

L~·~}---- ····· 
.. >: 

• / ··••• .·•·• ·····.: .• :c $Yl'l)~c)I ,T~ Ratings --- ? 
).1:.;..:{ 1•·... ..;.: • ..:: ·: 

~·.· ..::::.··c 2;.;:;:_;.;;;_ ... ···:...::.. ;.;;;_ I•• ~.:i:> :••: .. HAm:::trlr. 

Voltage on any pin relative to Vss VIN,VOUT -0.5 to Vcc+0.5 v -

Voltage on Vee supply relative to Vss Vee -0.3 to 4.6 v -
Power Dissipation Po 0.7 w -
Storage temperature TSTG -65to150 ·c -

Oto 70 ·c KM616V4000BL-L 
KM616U4000BL-L 

Operating Temperature TA 

-40 to 85 ·c KM616V4000BLl-L 
KM616U4000BLl-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 condnions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 
::c:c:c c -c-:c:c:c.- :•· ·. :·~ Product ···· !<···>····~ 1t~in_c_ .•• ~· ~ymbol 

'""'" "'""'" 
Supply voltage Vee KM616V4000B Family 

KM616U4000B Family 

Ground Vss All Family 

Input high voltage VIN KM616V4000B Family 
KM616U4000B Family 

Input low voltage VIL KM616V4000B Family 
KM616U4000B Family 

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

** TA=25°C 
*** V1L(min)=-3.0V for ~ 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

Test Condition 

Input capacitance CIN Vin=OV 

Input/Output capacitance C10 Vio=OV 

*Capacitance is sampled not 100% tested 

•l1!Miiiii• 
ELECTRONICS 

·. •··· I· •••• 
. 

.· Min Jyp** c Max Unit .. 

3.0 3.3 3.6 v 
2.7 3.0 3.3 v 
0 0 0 v 

2.2 Vcc+0.3 v 
2.2 Vcc+0.3 v 

-0.3*** 0.4 v 
-0.3*** 0.4 v 

8 pF 

10 pF 
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KM616V4000B, KM616U4000B Family CMOSSRAM 

DC AND OPERA TING CHARACTERISTICS 

·:<:::::.::: .· ... •> ·.\.·> ; •.•• !;../:.::: .:.·.•·.:· . •: ::..:·:••:... . ./i.~-:•:. <: :• 1:< i < 
Input leakage current lu V1L=Vss to Vee 

Output leakage current ILO CS=VIH or VIL 

Operating power supply current Ice CS=V1L, V1N=V1H or VIL, V1L=OmA 
Read 

Write 

Cycle time=1 µ.s 100% duty Read 
lcc1 

CS~,0.2V, VIL~0.2V, Average operatingcurren Write 

lcc2 Min cycle, 100% duty, VIL=OmA CS=VIL, V1L=V1H or VIL 

Output low voltage Vol loL=2.1mA 

Output high voltage VoH loH=-1.0mA 

Standby Current(TTL) lss CS=VIH 

KM616V4000BL-L Low Low Power 

Standby KM616V4000BLl-L Low Low Power 
Current ISB1 CS~ Vcc-0.2V, Others=O-Vcc 
(CMOS) KM616U4000BL-L Low Low Power 

KM616U4000BLl-L Low Low Power 

* 1) Commercial Product: TA=Oto 70"C, Vcc=3.3±0.3V (616V4000B Family), Vcc=3.0±0.3V (616U4000B Family) 
2) Industrial Product: TA=-40 to 85"C, Vcc=3.3±0.3V (616V4000BI Family), Vcc=3.0±0.3V (616U4000BI Family) 

**TA=25"C 

A.C CHARACTERISTICS 

TEST CONDITIONS (1.Test Load and Test lnpuUOutput Reference)* 

Output load (See right) 

*See DC Operating conditions 

CL=100pF+1TTL 
**CL=30pF+1TT 

-1 

-1 

-
-
-
-
-
-

2.2 

-
-
-
-
-

- KM616V4000BL-7U8L Family, KM616U4000BL-7U8L Family * Including scope and jig capacitance 

diMJ@IP 
ELECTRONICS 

-
-
-
-
-
-
-
-
-

-
-
-
-

-

1 µA 
1 µA 

10 
mA 

45 

10 
mA 

45 

70 mA 

0.4 v 
- v 

0.5 mA 

15 µA 
20 µA 
15 µA 
20 µA 
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KM616V4000B, KM616U4000B Family 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

KM68V4000BL-L 
KM68V4000BLl-L 

KM68U4000BL-L 
KM68U4000BLl-L 

o-7o·c 
-40-a5·c 

o-7o·c 
-40-85°C 

•All the parameters are measured with 30pF test load. 

PARAMETER LIST FOR EACH SPEED BIN 

3.3V ± 0.3 
3.3V ± 0.3 

3.0V ± 0.3 
3.0V ± 0.3 

70*/85*/1 OOns 
70*/85*/100ns 

70*/85*/1 OOns 
70*/85*/1 OOns 

CMOSSRAM 

Commercial 
Industrial 

Commercial 
Industrial 

i C < ? .,. ) + svn'1b~1 ···•··· C: ~n""~ > 1 .L :R ~, ! ~TAO 1n$~ Units 
1< 1 >. / }··· . ......... I ""!'?'.""'"'' •··••· •.···••· '"!''~ < > < > ·· .• · / · .. 
··) < >•> ·····•• / ..... · .. ·.·•·•< i< • ... •. M·.1·n· · 

1 Ml:.~ Mir I & ::;:.~·.·••.•/ ••L I ·••· L ---- < •• ~ ------ . •. ) • c' :_c::::_ .·. ~ .n i:Lll. •Mtn .. LG _:::_ c.C. 

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 

Chip select to low-Z output tLZ 10 10 10 ns 

Output enable to low-Z output tOLZ 5 5 5 ns 

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

OE disable to high-Z output tOHZ 0 25 0 25 0 30 ns 

Output hold from address change tOH 10 10 15 ns 

LB, UB valid to data output tBA 35 40 50 ns 

Write UB, LB disable to high-Z output tBHZ 0 25 0 25 0 30 ns 

Write cycle time twc 70 85 100 ns 

Chip select to end of write tcw 60 70 80 ns 

Address set-up time tAS 0 0 0 ns 

Address valid to end of write tAW 60 70 80 ns 

Write pulse width tWP 55 55 70 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 tow 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 

LB, UB valid to end of write tBW 60 70 80 ns 

*All the parameters are measured with 30pF test load. 

11m'¥illh" ELECTRONICS 
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KM616V4000B, KM616U4000B Family 

DATA RETENTION CHARACTERISTICS 

IL ..... ··•····· 
························· 

µ •z•••••L•_ 
Vee for data retention VDR 

KM68V4000BL-L 

KM68V 4000BLl-L 
Data retention current IDR 

KM68U4000BL-L 

KM68U4000BLl-L 

Data retention set-up time tSDR 

Recovery time tRDR 

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

** TA=25"C 

DATA RETENTION WAVE FORM 

Vee 

3.0V 

2.2V 

VDR 

cs 
GND 

rtli'i'if Jli ii• 
ELECTRONICS 

vdi_ '.~··"'·'~ ) 

cs;;:::vcc-o.2v 

LL-Ver 

Vcc=3.0V LL-Ver 

cs;;:::vcc-o.2v LL-Ver 

LL-Ver 

See data retention 
waveform 

CS ;;::: Vee - 0.2V 

CMOSSRAM 

77 F••TY 

2.0 - 3.6 v 

- 0.5 15 

- - 20 µA 

- 0.5 15 

- - 20 

0 - -
ms 

5 - -
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KM616V40008, KM616U40008 Family CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS=OE=V1L, WE=V1H, UB or and LB=V1L) 

Address 
r:--tRc:-* 

=--~=--~=--~=--~=--~=--~=--~=--~=--~=-~t=:-~O~H-.i r------~--=~--=~--=~--=~--=~--=~--=~--=~--=~-
Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

tRC---------- ~-------
Address 

Data out 

NOTES (READ CYCLE) 

1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condnions and are not referenced to output voltage levels. 

2. At any given temperature and voltage condnion, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device. 

t!Mfiliii" ELECTRONICS 
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KM616V4000B, KM616U4000B Family CMOSSRAM 

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

Address 

twR<•l 

UB,LB 

t4---tWP(1J-----,-----------

tAS(3) 

tow 

Data in Data Valid 

Data out 
-

___ twH_z~---tow_=1f __ 
Data Undefined ____;l ~ 

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

twc 

Address 

R('l 

tAs tcW(2) 

cs 

tAw 

tew 
UB,LB 

Data in E tow---toH==\I; 

-~---------------' 
0

Data Valid ~ ___J\ ______ _ 

Data out -------High-Z---------------· High-Z-----

tt:!:'.filiil> 
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KM616V40008, KM616U4000B Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(3) (~. rB controlled) 

------------
Address 

iwR(4) 

~-----tcw(2)------

..--------~w-------~ 

UB,DJ 

-----lwP(I)-----

Data in 

\If== tow toH-\1 

____________________ if\_ Data Valid . ~ 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap~ of a~ Cs and low WE. A write begins when Cs goes low and WE goes low ~h asserting OB or LB for single byte 

operation or simuHenious asserting UB and LB for double byte operation. A write ends at the earliest transition when CS goes high and VVE goes high. The 
twP is measured from the beginning of write to the end of write. 

2. tcw is measured from the 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 or write to the address change. tvllR appli~d in case a write ends as Cs or WE going high. 

FUNCTIONALDESCmPTION 
:.•·:·:~:<<•• k'::.·-·· ..... • <<·•··~ -~· ..... [5·. 11\..1170 <7 --:;::::::-::-= ..... :-:::::c::::---::-:.-::- :;--::-

2 -2'..2--'-- ... <_:::: ~·· ....... L_ ..: .. 22 2 

H x x x x Not Select High-Z High-Z ISB1 

L x x H H Output High-Z High-Z 
Disable Ice 

L H H x x High-Z High-Z 

L H Dout High-Z 
L H L H L Read High-Z Dout Ice 

L L Dout Dout 

L H Din High 
L H L L x Write High-Z Din. Ice 

L L Din Din 

• X means don't care (Must be in low or high state) 

•tMHliii" ELECTRONICS 
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KM616V4000BZ, KM616U4000BZ Family 
Preliminary 

CMOSSRAM 

256Kx16bit Low Power and Low Voltage CMOS SRAM 
with 48-CSP(Chip Size Package) 

FEATURES 
• Process Technology: 0.4µrn CMOS 

• Organization :256Kx16 

• Power Supply Voltage 

KM616V4000BZ Family: 3.3V ± 0.3V 

KM616U4000BZ Family: 3,0V ± 0.3V 

• Low Data Retention Voltage : 2V{Min) 

• Three state output and TTL Compatible 

• Package Type: 48-CSP with 0.75 pitch 

PRODUCT FAMILY 

GENERAL DESCRIPTION 
The KM616V4000BZ and KM616U4000BZ family are fabri

cated by SAMSUNG's advanced Full CMOS process technol

ogy. The family can support various operating temperature 

ranges and has very samll from factor with 0. 75 ball pitch and 6 

x 8 ball array. he family also support low data retention voltage 

for battery back-up operation with low data retention current. 

KM616V4000BLZ-L Commercial 3.0-3.6V 85 90mA{Max) 15µA 
i------t---------T---------1 48-CSP 

KM616U4000BLZ-L (0-7o·c) 1.8-2.7V 100 90mA{Max) {max) {6x8 ball area 

1----KM-61_6_V-40_0_0_B_LZ-1--L-+--I n-d-u-st-ria--+--3.-0--3-.6-V-+------85 ______ 9_0_m_A-{M-ax_)_+--_
2
_
0
_µA---i with 0.75mm 

KM616U4000BLZ- {-40-85"C) 2.7-3.3V 100 90mA{Max) {max) 
ball pitch) 

• The parameter is measured with 30pF test load. 

48-CSP PIN TOP VIEW 

A 

B 

c 
D 

E 

F 

G 

H 

2 3 

LB OE Ao 

1/09 UB A3 

1/010 1/011 As 

Vss 1/012 A11 

Vee 1/013 NC 

l/01s 1/014 A14 

l/01s NC A12 

NC As A9 

• See last page for package dimension. 

rt1Mfiliii' ELECTRONICS 

4 

A1 

A4 

As 

A1 

A1s 

A1s 

A13 

Arn 

5 6 

A2 NC 

cs 1/01 

1/02 1/03 

1/04 Vee 

I/Os Vss 

I/Os 1/07 

WE I/Os 

A11 NC 

FUNCTIONAL BLOCK DIAGRAM 

Qi 

Ao-A11 
It= 
:::J 

Ol 
"'C 
"'C 
<( 

Qi 
"'C 

0 
0 
<I> 
0 

Memory 
Array 

Ground 

No Connection 
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Bottom View 

Ball #A1 

-----B__c;-___ 

lliilil1Jils 
) P:::":>:.:;,;;:;:;/:~'<W. 

r=B12--4 

Min T~ Max 

A - 0.75 -
B 7.10 7.20 7.30 

B1 - 3.75 -
c 11.55 11.65 11.75 

C1 - 5.25 -
D 0.30 0.35 0.40 

E - 0.80 0.81 

E1 - 0.55 -
E2 - 0.25 -
y - - 0.08 

I SideView I 

Detail A 

--
0 

E1 

E 

I Detail A 

ri. 

~ 
IO 
c:i 

Back View 

~----B-----

0 I 

\ i 
Ball #A1 

I 

~/ 
Elastomer 

Elastomer 

0.3/Typ. 

I 

\ SRAM Die 

~ 
1. Bump counts : 48(8row x 6row) 

2. Bump pitch: (x,y)=(0.75 x 0.75)(typ.) 

3. All tolerence are +/-0.050 unless 

otherwise specified. 

4. Typ : Typical 

5. Y is copianarity : 0.08(max) 

~ 

a> 

~ z 
0 

ti 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

256Kx8 bit Super Low Power and Low Voltage Full CMOS Static RAM 

FEATURES 
• Process Technology : 0.4J.DTI Full CMOS 
• Organization: 128Kx8 
• Power Supply Voltage 

KM68FV1000 Family: 3.0V(Min) - 3.6V(Max) 
KM68FS1000 Family : 2.3V(Min) - 3.3V(Max) 
KM68FR1000 Family: 1.8V(Min) - 2.7V(Max) 

• Low Data Retention Voltage : 1.5V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

GENERAL DESCRIPTION 
The KM68FV1000, KM68FS1000 and KM68FR1000 family are 

fabricated by SAMSUNG's advanced Full CMOS process tech
nology. The family can support various operating temperature 
ranges and have various package types for user flexibility of 
system design. The family also support low data retention volt
age for battery back-up operation with low data retention cur
rent. 

32-SOP, 32-TSOP(l)-F/R, 32-sTSOP(l)-Forward/Reverse 

PRODUCT FAMILY 

KM68FV1000 

KM68FS1000 

KM68FR1000 

KM68FV10001 

KM68FS1 OOOI 

KM68FR10001 

Commercial 
(0-70°C) 

Industrial 
(-40-85°C) 

3.0-3.6V 70*/85@Vcc=3.3 ±0.3V 

70*/85@Vcc=3.0± o.:w 2.3-3.3V 
120*/150@VCC=2.5 ±0.2V 

1.8-2.?V 300*@Vcc=2.0 ± 0.2V 

3.0-3.6V 70*/85@Vcc=3.3 ±0.3V 

70*/85@Vcc=3.0 ±0.3V 2.3-3.3V 
120* /150@VCC=2. 5 ± 0. 2V 

1.8-2.?V 300*@Vcc=2. O ± 0.2V 

Power.•Qissip~tle>n 

Qperating 
(1¢cg) 

55mA(Max) 
1µA*** 

50mA(Max) 
32-TSOP(I) 

!5µA** Forward/ 

(Max) 
30mA(Max) Reverse 

15mA(Max) 
32-s TSOP(I) 

55mA(Max) Forward/ 
1µA*** 

50mA(Max) Reverse 
!5µA** 

(Max) 
30mA(Max) 

32-SOP 
15mA(Max) 

*measured with 30pF test load,•• for low power version,••• for super low power version with special handling. 

PIN DESCRIPTION 

32-SOP 

19 

" 
17 

An 
A1 
Ao 

A" 
WE 
CS2 

A" 
Vee 

;o 

CS2 N.C 

VOo 

vo. 
vo. 
vo. 

A" 
Au 11 

An 12 
A1 
Ao 
A• 
A• 

A• 
A• 
Ao 
A1 

An 
Au 
A11 

N.C 
Vee 
A., 

CS2 
WE 
A" 
Ao 
A1 
An 

3 

:o 

etMfiiiiltP 
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32-TSOP 
32-sTSOP 

Type I - Forward 

32-TSOP 
32-sTSOP 

i:ype I-Reverse 

FUNCTIONAL BLOCK DIAGRAM 

Oe' 
A" 
Cs'1 

29 l/Oo Ao-A16 
28 1101 
27 110~ 

26 110. 
110, 

24 v .. 
13 I/OJ 

1102 

" 1101 
20 Ao 

A• 
A, 
AJ 

AJ 
A> 
A1 

Fuf1tfiC>r1 ········ .. ·. · > Ao 
: Nl;lrrie Ne1111e " 1/01 Function 

22 1/02 
I/OJ Ao-A1s Address Inputs Vee 

14 Vss 
Power 

25 110. 
WE Write Enable Input Vss 110. Ground 

27 110. 
28 1101 CS1,CS2 Chip Select Input 1101-1/0s 

l/Oa 
Data Inputs/Outputs 

30 cs. 
OE " A" Output Enable N.C. 

OE' 
No Connection 
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KM68FV1000, KM_68FS1000, KM68FR1000 Family 

PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 

KM68FV1 OOOG-7 32-SOP, 70ns, 3.3V, LL 
KM68FV1 OOOG-8 32-SOP, 85ns, 3.3V, LL 
KM68FV1 OOOT-7 32-TSOP F, 70ns, 3.3V, LL 
KM68FV1000T-8 32-TSOP F, 85ns, 3.3V, LL 
KM68FV1 OOOR-7 32-TSOP R, 70ns, 3.3V, LL 
KM68FV1 OOOR-8 32-TSOP R, 85ns, 3.3V, LL 

KM68FS1000G-12 32-SOP, 120/70ns, *2.5/3.0V, LL 
KM68FS1000G-15 32-SOP, 150/85ns, 2.5/3.0V, LL 
KM68FS1000T-12 32-TSOP F, 120/70ns, *2.5/3.0V, LL 
KM68FS1000T-15 32-TSOP F, 150/85ns, 2.5/3.0V, LL 
KM68FS1000R-12 32-TSOP R, 120/70ns, 2.5/3.0V, LL 
KM68FS1000R-15 32-TSOP R, 150/85ns, 2.5/3.0V, LL 

KM68FS1 OOOTG-12 32-sTSOP F, 120/70ns, 2.5/3.0V, LL 
KM68FS1000TG-15 32-sTSOP F, 150/85ns, 2.5/3.0V, LL 
KM68FS1000RG-12 32-sTSOP R, 120/70ns, 2.5/3.0V, LL 
KM68FS1000RG-15 32-sTSOP R, 150/85ns, 2.5/3.0V, LL 

KM68FR1 OOOG-30 32-SOP, 300ns, **2.0/2.5V, LL 
KM68FR 1 OOOT-30 32-TSOP F, 300ns, 2.0/2.5V, LL 
KM68FR1000R-30 32-TSOP R, 300ns, 2.0/2.5V, LL 

KM68FR 1 OOOTG-30 32-sTSOP F, 300ns, **2.0/2.5V, LL 
KM68FR1 OOORG-30 32-sTSOP R, 300ns, 2.0/2.5V, LL 

KM68FV1 OOOGl-7 
KM68FV1 OOOGl-8 
KM68FV1 OOOTll-7 
KM68FV1 OOOT-8 
KM68FV1 OOORl-7 
KM68FV1 OOORl-8 

KM68FS1000Gl-12 
KM68FS 1 OOOGl-15 
KM68FS1000Tl-12 
KM68FS1000Tl-15 
KM68FS1000Rl-12 
KM68FS1 OOORl-15 

KM68FS1000TGl-12 
KM68FS 1 OOOTGl-15 
KM68FS 1 OOORGl-12 
KM68FS 1 OOORGl-15 

KM68FR 1 OOOGl-30 
KM68FR1000Tl-30 
KM68FR 1 OOORl-30 

KM68FR 1 OOOTGl-30 
KM68FR 1 OOORGl-30 

CMOSSRAM. 

32-SOP, 70ns, 3.3V, LL 
32-SOP, 85ns, 3.3V, LL 
32-TSOP F, 70ns, 3.3V, LL 
32-TSOP F, 85ns, 3.3V, LL 
32-TSOP R, 70ns, 3.3V, LL 
32-TSOP R, 85ns, 3.3V, LL 

32-SOP, 120/70ns, 2.5/3.0V, LL 
32-SOP, 150/85ns, 2.5/3.0V, LL 
32-TSOP F, 120/70ns, 2.5/3.0V, LL 

. 32-TSOP F, 150/85ns, 2.5/3.0V, LL 
32-TSOP ~. 120/70ns, 2.5/3.0V, LL 
32-TSOP R, 150/85ns, 2.5/3.0V, LL 

32-sTSOP F, 120/70ns, 2.5/3.0V, LL 
32-sTSOP F, 150/85ns, 2.5/3.0V, LL 
32-sTSOP R, 120/70ns, 2.5/3.0V, LL 
32-sTSOP R, 150/85ns, 2.5/3.0V, LL 

32-SOP, 300ns, 2.0/2.5V, LL 
32-TSOP F, 300ns, 2.0/2.5V, LL 
32-TSOP R, 300ns, 2.0/2.5V, LL 

32-sTSOp F, 300ns, 2.0/2.5V, LL 
32-sTSOP R, 300ns, 2.0/2.5V, LL 

• The meaning of 2.5V/3.0V, 120/70ns is thatthe operating Vee is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns@2.5V±0.2 and 70ns @3.0V±0.2. This type of 
meaning is applied to other notations like the example. 

- But in case of KM68FR1000G-30, there is only one speed bin, 300ns though it supports wide range operating VCC. 

PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION 
The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
128Kx16 Super Low Power product operating at 2.3-3.3V with 70ns@ 3.0V and 120ns@ 2.5V will be KM68FS1000Tl-12L. 
And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special treatment. 

•tiJ:':fiiiil> 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

ORDERING INFORMATION 

Blank-Low Low Power, L- Super Low Power 

Access Time: 7=70ns, 8=85ns, 12=120ns, 15=150ns, 30=300ns 

Operating temperature : !=Industrial, E=Extended, Blank=Commercial 

Package Type: G=SOP, T=*TSOP Forward, R=TSOP Reverse 

TG,=** sTSOP Forward, RG=sTSOP Reverse. 

Die Version : B=1st generation 

Density : 1000=1 Mbit 

Blank=5V, V=3.0-3.6V, S=2.3-3.3V, R=1.8-2.7V Vee 

Process Technology : F-Full CMOS(6-Tr Cell) 

Organization : 8=x8 

SEC Standard SRAM 

NOTES : * The size of Xx Y for TSOP package is 08 x 20mm. 
**The size of Xx Y for sTSOP package is 08 x 13.40mm. 

•11Mf11Jil" ELECTRONICS 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

I r<··i· _Li ""'"" ·•.·,;.i.2><.•>< .............. / s~mtk>•:. r ·· ) .::o:.JL.-t~ • i "§ ·········· "·•·••c:•c• 7 77~ l ~····~ •·<·•·••.:.:' ..... 
• ...• · ··.·••·•·••• / •····•• >\ > .••• 2 ........ .i:._ 

Voltage on any pin relative to Vss VIN,VOUT -0.2 to 3.6V1l v -
Voltage on Vee supply relative to Vss Vee -0.2 to 4.0V2l v -
Power Dissipation Po 1.0 w -

Storage temperature TSTG -55 to 150 ·c -

KM68FV1000 
0 to 70 ·c KM68FS1000 

KM68FR1000 
Operating Temperature TA 

KM68FV10001 
-40 to 85 ·c KM68FS10001 

KM68FR10001 

Soldering temperature and time TSOLDER 260 ·c, 5sec (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. 

1) VINNOUT=0.2 to 3.9V for KM68FV1000 Family. 
2) Maximum VCC=-0.2 to 4.6V for KM68F12000 Family. 

RECOMMENDED DC OPERA TING CONDITIONS* 
~ - .. ••Item ~ -::-

er()cjuct ' . 
--c:::- cc cc-::-

. 
Syrji~()I •. ·>·· __c___::._ _:_ _:_·· ~ __c__:_. 

KM68FV1000 Family 
Supply voltage Vee KM68FS1000 Family 

KM68FR1000 Family 

Ground Vss All Family 

KM68FV1000 Family Vcc=3.3 ± 0.3V 

Vcc=3.0±0.3V 
KM68FS1000 Family 

Input high voltage VIH Vcc=2.5 ± 0.2V 

KM68FR1000 Family Vcc=2.5 ± 0.2V 

Input low voltage VIL 

• 1) Commercial Product : TA=O to 70°C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85 ·c, unless otherwise specified 

•• TA=2s·c 
••• VIL(min)=-1.5V for .,,;; 30ns pulse width 

CAPACITANCE* {f=1MHz, TA=25°C) 

Input capacitance CIN 

Input/Output capacitance C10 

• Capacnance is sampled not 100% tested 

ttMHliii" ELECTRONICS 

Vcc=2.5 ± 0.2V 

All Family 

Testcond ition 

Vin=OV 

Vio=OV 

I··••• .... .... 
Min ... Typi>t !·•.•••·.•.Max: _;:._ ·· .. 

Unit .. 

3.0 3.3 3.6 v 
2.3 2.5/3.0 3.3 v 
1.8 2.0/2.5 2.7 v 
0 0 0 v 

2.2 - Vcc+0.2 v 
2.2 - Vcc+0.2 v 
2.0 - Vcc+0.2 v 
2.0 - Vcc+0.2 v 
1.6 - Vcc+0.2 v 

-0.2*** - 0.4 v 

8 pF 

10 pF 
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KM68FV1000, KM68FS10~0, KM68FR1000 Family 

DC AND OPERATING CHARACTERISTICS 

1 svrti>· ? __ . ( _ilt~lTI < i____ .L ~ LIL I> • > Test·Canditl()n$1l 
..::.~ 

Input leakage current lu V1N=Vss to Vee 

Output leakage current ILO 
CS1=V1H or CS2=V1H or WE=VIL, 
V1o=Vss to Vee 

Operating power supply current CS1=V1L, CS2=V1H Read 
Ice 

V1N=V1H or VIL, l1o=OmA Write 

Cycle time=1µs100%duty Read 

lcc1 cs1 so.2v, Write 
CS2 2 VIN 2 Vcc-2. ov 

Average operatingcurrent 
Vcc=3.3V@70ns CS1=V1H or CS2=V1H 

lcc2 l1o=OmA Vcc=2.7V@120ns 
Min cycle, 100% duty 

Vcc=2.2V@300ns 

Vcc=3.0/3.3V 2.1mA 

Output low voltage VOL IOL Vcc=2.5V 0.5mA 

Vcc=2.0V 0.33mA 

Vcc=3.0/3.3V -1.0mA 

Output high voltage VOH IOH Vcc=2.5V -0.5mA 

Vcc=2.0V -0.44mA 

Standby Current(TTL) lse CS1=V1H, CS,2=V1L 

KM68FV1000 Super Low Power 
KM68FS1000 CS1 2 Vcc-2. OV 

Standby KM68FR1000 CS22Vcc-2.0Vor Low Low Power 
Current ISB1 
(CMOS) KM68FV10001 

cs2so.2v Super Low Power 
Otherinput =O-Vcc 

KM68FS1000I 
KM68FR10001 Low Low Power 

1) -Commercial Product 
TA=O to 70"C, Vcc=3.3±0.3V for 68FV1000 Family, Vcc=2.3(Min)-3.3V(Max)Vfor 68FS1000 Family, 
Vcc=1.8(Min)-2.7V(Max)V for 68FR1000 Family. 

Min 

-1 

-1 

-
-
-

-

-
-

-
-
-

-
2.4 

2.0 

1.6 

-

-

-

-

-

-Industrial Product : TA=-40 to 85"C, Vcc=3.3 ± 0.3V for 68FV10001 Family, Vcc=2.3(Min)-3.3V(Max)V for 68FS1000I Family, 
Vcc=1.8(Min)-2.7V(Max)V for 68FR1000I Family. 

2) The value has difference by ± 1µA 
Measured at Vcc=3.3(Max). 

3) The value is not 100% tested but obtained statistically at Temp=25'C 
4) - The value is measured at Vcc=3.0±0.3V 

- ICC2=55rnA wnh ?Ons at Vcc=3.3±0.3V, but this value is not 100% tested but obtained statistically. 
- ICC2=30rnA wnh 120ns cycle at Vcc=2.5±0.2V, but this value is not 100% tested but obtained statistically. 
- ICC2=15rnA wnh 300ns cycle at Vcc=2.0±0.2V, but this value is not 100% tested but obtained statistically. 

5) The value is measured ar Vcc=3.0±0.3V, The value measured at Vcc•2.5±2.0V is under the calue ofVcc=3.0±0.3V. 

tl:M ti' iii" 
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CMOSSRAM 

.··r-ypf~ Miix--d I~ 
- 1 µA 

- 1 µA 

3 55) 
mA 

10 155) 

3 55) 

155) 
mA 

10 

- 504) 

- 30 mA 

- 15 

- 0.4 

- 0.4 v 

- 0.4 

- -
- - v 

- -
- 0.3 mA 

0.053) 22) 
µA 

- 102) 

0.053) 22) 
µA 

- 102) 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

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

0.4 to 2.2V Vcc=3.3V, 3.0V, 2.5V 
Input pulse level 

0.4 to 1.8V Vcc=2.0V 

Input rise fall time 5ns 

1.5V Vcc=3.3V, 3.0V 

input and output reference voltage 1.1V Vcc=2.5V 

0.9V Vcc=2.0V, 

Output load (See right) 
CL=100pF 

See Test Condition #2 
CL=30pF 

* See test condition of DC and Operating characteristics 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

VTM*** 

TR1** 

*Including scope and jig capacfance 
**R1=3070.Q, R2=3150.Q 

***VTM=2.8V for VCC=3.0/3.3V 

=2.3V for VCC=2.5V 

=1.SV for VCC=2.0V 

erc:><h.tcff"<!lfuily 1"~P~t~t1Jre I Vc<:Rlinge ·.•••I· 
TYl>k:~l••Supply·vc~ Speeej .. 

•· 

KM68FR1000 o-7o·c 1.8(Min)-2.7(Max) 2.0V ± 0.2 Operation 300*ns 

120*/150ns 
KM68FS1000 o-7o·c 2.3(Min)-3.3(Max) 

2.5V ± 0.2 Operation 
Commercial 

3.0V ± 0.3 Operation 85ns 

KM68FV1000 o-7o·c 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

KM68FR10001 -4o-as·c 1.8(Min)-2.7(Max) 2.0V ± 0.2 Operation 300*ns 

-4o-as·c 
2.5V ± 0.2 Operation 120*/150ns 

KM68FS10010 2.3(Min)-3.3(Max) Industrial 
3.0V ± 0.3 Operation 85ns 

KM68FV1 OOOI -4o-as·c 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

* All the parameters are measured with 30pF test load 

d!:i.Hiiii> 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

PARAMETER LIST FOR EACH SPEED BIN 

I . :·• / > ... . > . / T > < << .·.·. ······ •:·· 
> >_r--- ....... 

$pe~ct~Jl"l.S ~·· ~· 
- ......... ~ 

•.·.·: ..•• ·, I 
< -"- ~;.;:.. ' 

symbol . > 70ris 85rts ·•·· 1 c:-100~$ 150rl$ Units ·o:c·""·~ > ;.,+ I 120ns aoons 
.. I· Mhi Max Miri Ma; Miri Max Min Max Min Max Min Ma:K ;.;:.. 

·····~ ················ 
L...l 

Read Read cycle time tRC 70 85 100 120 150 300 ns 

Address access time tAA 70 85 100 120 150 300 ns 

Chip select to output tco1 70 85 100 120 150 300 ns 

tc02 

Output enable to valid output tOE 35 45 50 60 75 150 ns 

Chip select to low-Z output tLZ1 10 10 10 10 20 50 ns 

tLZ2 

Output enable to low-Z output tOLZ 5 5 5 5 10 30 ns 

Chip disable to high-Z output tHZ1 0 25 0 25 0 30 0 35 0 40 0 60 ns 

tHZ2 

Output disable to high-Z output tOHZ 0 25 0 25 0 30 0 35 0 40 0 '60 ns 

Output hold from address tOH 10 15 15 15 15 30 ns 

Write Write cycle time twc 70 85 100 120 150 300 ns 

Chip select to end of write tcw 65 70 80 100 120 300 ns 

Address set-up time tAS 0 0 0 0 0 0 ns 

Address valid to end of write tAW 65 70 80 100 120 300 ns 

Write pulse width tWP 55 60 70 80 100 200 ns 

Write recovery time tWR 0 0 0 0 0 0 ns 

Write to output high-Z tWHZ 0 25 0 25 0 30 0 35 0 40 0 60 ns 

Data to write time overlap tow 30 35 40 50 60 120 ns 

Data hold from write time tDH 0 0 0 0 0 0 ns 

End write to output low-Z tow 5 5 5 5 5 20 ns 

* not yet available, only for reserved speed bins. 

•I" rifi'li" ELECTRONICS 
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KM68FV1000, KM68FS1000, KM68FR1000 Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR cs1--2vcc-2.0V 

Data retention current IDR 
Vcc=3.0V 
CS1 2 Vcc-0.2V 

Data retention set-up time tSDR See data retention 

Recovery time tRDR 
waveform 

• 1) Commercial Product: Ta=O to 70't, unless otherwise specified 
2) Industrial Product: Ta=-40 to 85't, unless otherwise specified 

•• TA=25't, the value is too small to detect by test machine, 0.01µ1\ statistically 
*** The min value is almost OnA statistically 
**** Cs1 ~ Vcc-2.0V, CS2 ~ Vcc-2 .OV( Cs1 controlled) or CS2;;; 0 .2V(CS2 controlled) 

DATA RETENTION WAVE FORM 

1) CS1 controlled 

Super Low Power 

Low Low Power 

1.5 

0 

tRC 

Vee 
Data Retention Mode -tsoR------------------

3.3/3.012.7/2.3/1.SV- - - - - - - - - - - - - - -

VIH 

VDR 

CS1 
GND 

2) CS2 controlled 

Vee 

2.3V 

CS2 

VDR 

0.4V 
GND 

2.0V 

tJ·'MWI» 
ELECTRONICS 

CS1 2 Vee - 0.2V 

Data Retention Mode 

cs2s:o.2v 

CMOSSRAM 

3.6 v 
0.1 1.0 µA 

5.0 

ns 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
( CS=OE=VIL, WE=VIH) 

Address 
f-tRc--* 

--------~t~ ================== 
----------------.. ,.----------------

Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE (WE=V1H) 

~ 
tRc 

Address 

IAA 

CS1 

CS2 

Data out 

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 from device to device interconnection. 

rttMfiiiii> 
ELECTRONICS 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 

------twc-------M 
--------. ~-------

Address 

1'4----tcw(2)-----+1 

CS2 
1----tcW(2) ___ __ 

tAS(3) 

Data in 

Data out ----~z:1 ____ tow=-1J~ 
Data Undefined _J ~ 

TIMING WAVEFORM OF WRITE CYCLE {CS1 Controlled) 

1<1------twc --------. 
Address 

US(3J-..-----tcw(2J----

~------tAw------

CS2 

l<l----twP(1) ----

Data in 
,I{== tow toH==\IJ 

_______________ A\__ Data Valid J _____ _ 

Data out ------High-Z--------------High-Z-----

ttMHIW• 
ELECTRONICS 
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (CS2 Controlled) 

"'---------twc-------------------.1 ,.-----------
Address 

tWR(4) 

CS2 

Data in E tow toH==\J/ 

--------------------~ ?ata Valid _A.._ ______ _ 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of a low CS1, a high CS2 and a low iiiiE. A write begins at the latest transition among CS1 goes low, CS2 going high and iii.iE 

going low : A write end at the earliest transition among B1 going high, CS2 going low and~ going high, tWP is measured from the begining of write to the end 
of write. 

2. tcw is measured from the 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. tvliR is measured from the end of write to the address change. tvliR(1) applied in case a write ends as CS1 or iii.iE going high tvv'R(2) applied in case a write ends 
as CS2 going to low. 

FUNCTIONALDESC~PTION 

>·•·· ~,_:__ 1•···~-c-s~< WE OE' .. ·. ---- i'viui:iJ >/ . • \ I>~.· >( 110_--·•· •· f <··. current Mode ~ 

H X* x x Power Down Hj_g_h-Z lsb lsb1 

x L x x Power Down Hj_g_h-Z lsb lsb1 

L H H H Ou~ut Disable High-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

• X means don't care (Must be in high or low states) 

tlMtiiiiitP 
ELECTRONICS 
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KM68FS1000Z, KM68FR1000Z Family 
Preliminary 

CMOSSRAM 

128Kx8 bit Super Low Power and Low Voltage Full CMOS SRAM 
with 48-CSP(Chip Size Package) 

FEATURES 
• Process Technology : 0.4/.DTI Full CMOS 

• Organization : 128Kx8 

• Power Supply Voltage 

KM68FS1000Z Family: 2.3V(Min) - 3.3V(Max) 

KM68FR1000Z Family: 1.8V(Min) - 2.7V(Max) 

• Low Data Retention Voltage : 1.SV(Min) 

• Three state output and TIL Compatible 

• Package Type: 48-CSP with. 0.75mm ball pitch 

PRODUCT FAMILY 

KM68FS1000Z Commercial 2.3-3.3V 

co-?0°c) 
KM68FR1000Z 1.8-2.?V 

KM68FS1000ZI lndustria 2.3-3.3V 

(-40-85°C) 
KM68FR1000ZI 1.8-2.?V 

• The parameter is measured with 30pf test 'load. 

48-CSP PIN TOP VIEW 

A 

B 

c 
D 

E 

F 

G 

H 

2 3 4 5 

Ao A1 CS2 A3 As 

I/Os A2 WE A4 A1 

I/Os I\ :> :> / NC As 1 f > :::: .... 
Vss / 

:··· <•······:· : <>{\::•.•·/// 

Vee < /) :·•::.. > >>• }. ·::..:: ::<:: :-:;::· ·:.:.:: 

1107 > / :J NC NC I _: b 
1/08 OE CS1 A16 A15 

Ag A10 A11 A12 A13 

•See last page for package dimension. 

•li'l'itiliii" ELECTRONICS 

GENERAL DESCRIPTION 
The KM68FS1000Z and KM68FR1000Z family are fabricated 

by SAMSUNG's advanced Full CMOS process technology. The 

family can support various operating temperature ranges and 

has very samll from factor with 0.75 ball pitch and 6 x 8 ball 

array. The family also support low data retention voltage for bat

tery back-up operation with low data retention current. 

100*@Vee=3.0±0.3V 55mA(Max) 
10µA 150*@Vee=2. 5 ± 0.2V 30mA(Max) 
(max) 48-CSP 

300*@Vee=2.0±0.2V 15mA(Max) (6x8 ball area 

100*@Vee=3.0±0.3V 55mA(Max) with 0.75mm 

150*@Vee=2.5±0.2V 30mA(Max) 1oµA ball pitch) 
(max) 

300*@Vee=2. 0 ± 0.2V 15mA(Max) 

FUNCTIONAL BLOCK DIAGRAM 

6 

As 

1/01 

Qi Qi 
Ao-A1s 

II= 
Cell ::i "C 

Cil 0 Array "C 0 
"C Q) 

1/02 
<( 0 

Vee 
CS1 

Vss 

1/03 

1/04 

A14 

Name Function Name ful'lc;tiC>n > 

Ao-A1s Address Inputs Vee Power 

WE Write Enable lnQut Vss Ground 

CS1,CS2 ChiQ Select lnQut 1/01-1/0a Data l!!E_uts/Ou!f:>_uts 

OE Output Enable N.C. No Connection 
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Ill 
Bottom View I 

Min ~ 
A - 0.75 

B 5.90 6.00 

B1 - 3.75 

c 7.90 8.00 

C1 - 5.25 

D 0.30 0.35 

E - 0.80 

E1 - 0.55 

E2 - 0.25 

y - -

Side View 

Ball #A1 
Detail A 

0 

E1 

E 

Max 

-
6.10 

I Detail A ] 

-
8.10 

-
ci 

~~-"""""""---
(") 

0.40 ci 

0.81 

-
-

0.08 

Back View 

Ball#A1 
I 

-----+----

Elastomer 

Elastomer 

0.42fTyp. 

SRAM Die 

~ 
1. Bump counts : 48(8row x 6row) 

2. Bump pitch: (x,y)=(0.75 x 0.75)(typ.) 

3. All tolerance are +/-0.050 unless 

otherwise specified. 

4. Typ : Typical 

5. Y is copianarity : 0.08(max) 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOSSRAM 

64Kx16 bit Super Low Power and Low Voltage Full CMOS Static RAM 

FEATURES 
• Process Technology: 0.4µm Full CMOS 
• Organization: 64Kx16 
• Power Supply Voltage 

KM616FV1000 Family: 3.0V(Min) - 3.6V(Max) 
KM616FS1000 Family: 2.3V(Min) - 3.3V(Max) 
KM616FR1000 Family: 1.8V(Min) -2.?V(Max) 

• Low Data Retention Voltage : 1.5V(Min) 
• Three state output status and TTL Compatible 
• Package Type : JEDEC Standard 

44-TSOP(ll)-Forward/Reverse 

PRODUCT FAMILY 

Commercial 
KM616FS1000 

(0-70°C) 

KM616FR1000 

KM616FV10001 

lndustria 
KM616FS10001 

(-40-85°C) 

KM616FR10001 

2.3-3.3V 

1.8-2.?V 

3.0-3.6V 

2.3-3.3V 

1.8-2.?V 

GENERAL DESCRIPTION 
The KM616FV1000, KM616FS1000 and KM616FR1000 family 

are fabricated by SAMSUNG's advanced Full CMOS process 
technology. The family can support various operating tempera
ture ranges and have various package types for user flexibility of 
system design. The family also support low data retention volt
age for battery back-up operation with low data retention cur
rent. 

70*/85@Vcc=3.3 ± 0.3V 
1µA*** 

/SµA** 
120*/150@VCC=2.5± 0.2V 

(Max) 44-TSOP(ll) 
300* Vcc=2.0±0.2V 20mA Max Forward/ 

70*/85 Vcc=3.3±0.3V 80mA Max Reverse 

70*/85@Vcc=3.3±0.3V 
1µA*** 

80mA(Max) 
/SµA** 

120*/150@VCC=2.5±0.2V 
(Max) 

50mA(Max) 

300" Vcc=2.0±0.2V 20mA(Max) 
*measured with 30pf test load,** for low power version,*** fi>r super low power version with special handling. 

PIN DESCRIPTION 

Ao 1o 44 "" A> 2 43 Ao 
Al 3 42 Ar A1 
Ar 41 Ol OE' 0 
Ao 40 tiB Di 
~ 39 'Di 'Di 39 
VOo 38 L'Ou I/Ott 38 
1/02 37 11015 I/On 37 
vo, 9 38 I/Ou I/Ou 38 
l/Oo 10 44-TSOP(ll) 35 If Ou llOu 35 44-TSOP(ll) 
Vee 11 Forward 34 Vss Vss 34 Reverse Vss 12 33 Vee Vee 33 
llO. 13 32 LIOu 11012 32 
110. 14 31 11011 11011 31 
I/Or 15 30 L'010 11010 30 
llOo 18 29 vo. 110& 29 
M' 17 28 N.C N.C 28 
A,, 18 27 ,.. Ao 27 0 
Au 19 26 "" A• 26 
Au 25 Aro Aro 25 
An 24 Arr Arr 24 

N.C 23 N.C N.C 23 

d.t.i:fil!ii» 
ELECTRONICS 

o1 Ao 
2 A, 
3 Ai 

1/0. 
1/02 
1/03 
llOo 
Vee 
Vss 
llO• 
110. 
1101 
llOo 
wr 
A" 
Au 
Au 
An 
N.C 

FUNCTIONAL BLOCK DIAGRAM 

Ao-A1s 

cs 
WE 

OE 

Name 
Ao-A1s 

WE 

cs 
OE 

1/01-1/016 

Qi 
Qi ll:: 

::i u 
al 0 
u () 

u Q) 

<( Cl 

Function 
Address I QQ_Uts 

Memory 
Array 

Ctr I 

N$ti'ie 
LB 

Write Enable IQQ_ut UB 

Ch!E_ Select I '!e,Ut Vee 

OU!E_ut Enable Vss 

Data l!!Quts/Out- N.C. 

Function xIT 
Lower Byte(l/01-s) 

UJ>Q_er B_ytEtl_l/09-1aj_ 

Power 

Ground 

No Connection 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 

KM616FV1 OOOT-7 44-TSOP F, 70ns, 3.3V, LL KM616FV1000Tl-7 44-TSOP F, 70ns, 3.3V, LL 
KM616FV1000T-8 44-TSOP F, 85ns, 3.3V, LL KM616FV1000Tl-8 44-TSOP F, 85ns, 3.3V, LL 
KM616FV1000R-7 44-TSOP R, 70ns, 3.3V, LL KM616FV1 OOORl-7 44-TSOP R, 70ns, 3.3V, LL 
KM616FV1000R-8 44-TSOP R, 85ns, 3.3V, LL KM616FV1 OOORl-8 44-TSOP R, 85ns, 3.3V, LL 

KM616FS1000T-12 44-TSOP F, 120/?0ns, *2.5/3.0V, LL KM616FS1000Tl-12 44-TSOP F, 120/?0ns, 2.5/3.0V, LL 
KM616FS1000T-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL KM616FS1000Tl-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL 
KM616FS1000R-12 44-TSOP R, 120/?0ns, 2.5/3.0V, LL KM616FS1000Rl-12 44-TSOP R, 120/?0ns, 2.5/3.0V, LL 
KM616FS1000R-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL KM616FS1 OOORl-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL 

KM616FR1000T-30 44-TSOP F, 300ns, **2.0/2.5V, LL KM616FR1 OOOTl-30 44-TSOP F, 300ns, 2.0/2.5V, LL 
KM616FR1000R-30 44-TSOP F, 300ns, 2.0/2.5V, LL KM616FR1000Rl-30 44-TSOP F, 300ns, 2.0/2.5V, LL 

• The meaning of 2.5V/3.0V, 120/70ns is that the operating Vee is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns@2.5V±0.2 and 70ns@3.0V±0.3. This type of 
meaning is applied to other notations like the example. 

••But in case of KM616FR1000T-30, there is only one speed bin, 300ns though it supports wide range operating VCC. 

PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION 
The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
64Kx16 Super Low Power product operating at 2.3-3.3V with 70ns@ 3.0V and 120ns@ 2.5V will be KM616FA1000Tl-12L. 
And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special treatment. 

ORDERING INFORMATION 

tllfofiijiliP 
ELECTRONICS 

Blank-Low Low Power, L-Super Low Power 

Access Time: 7=70ns, 8=85ns, 10=100ns, 12=120ns, 

15=150ns, 30=300ns 

Operating temperature : !=Industrial, E=Extended, Blank=Commercial 

Package Type: G=SOP, T=TSOP Forward 

R=TSOP Reverse 

Die Version : 8=3st generation 

Density : 1000=1 Mbit 

V=3.0-3.6V, S=2.3-3.3V, R=1.8-2.7V Vee 

Process Technology: F-Full CMOS(6-Tr Cell) 

Organization: 16=x16 

SEC Standard SRAM 
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KM616FV1000, KM616FS1000, KM616FR1000 Family 

ABSOLUTE MAXIMUM RA TINGS* 

> •> < y < < •·•1rel'rL :..:.:::,:: .,,r 17Z:''' .... ~· :· ·.:·/· 

<• .. / -""' 
'::. .i __l·:' . ~g~~ 

Voltage on any pin relative to Vss VIN,VOUT -0.2 to 3.6V1l v 
Voltage on Vee supply relative to Vss Vee -0.2 to 4.0V2l v 
Power Dissipation Po 1.0 w 
Storage temperature TSTG -55 to 150 ·c 

Oto 70 ·c 

Operating Temperature TA 

-40 to 85 ·c 

Soldering temperature and time TSOLDER 260°C, 5see (Lead Only) -

CMOS SRAM-

: \'.:•'••~ Y .c\ 
-
-
-
-

KM616FV1000 
KM616FS1000 
KM616FR1000 

KM616FV1000I 
KM616FS1000I 
KM616FR10001 

-

*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. 

1) V1NNour=0.2 to 3.9Vfor KM616FV1000 Family. 
2) Vcc=-0.2 to 4.6V for KM616FV1000 Family. 

RECOMMENDED DC OPERATING CONDITIONS* 

KM616FV1000 Family 
Supply voltage Vee KM616FS1000 Family 

KM616FR1000 Family 

Ground Vss All Family 

KM616FV1000 Family Vee=3.3±0.3V 

Vee=3.0 ± 0.3V 

Input high voltage VIH 
KM616FS1000 Family 

Vee=2.5 ± 0.2V 

KM616FR1000 Family Vce=2.5 ± 0.2V 

Vce=2.5 ± 0.2V 

Input low voltage VIL All Family 

* 1) Commercial Product : TA=O to 70"C, unless otherwise specified 
2) Industrial Product : TA=-40 to 85"C, unless otherwise specified 

** TA=25"C 
*** V1L(min)=-1.5V for ;:;; 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

* Capacitance is sampled not 100% tested 

t1:f:I: fi1Ji1$ 
ELECTRONICS 

Test c.on<Utjon 
Vin=OV 

Vio=OV 

Min Jyp<¥" 

3.0 3.3 3.6 v 
2.3 2.5/3.0 3.3 v 
1.8 2.0/2.5 2.7 v 

0 0 0 v 
2.2 Vee+0.2 v 
2.2 Vee+0.2 v 
2.0 Vee+0.2 v 
2.0 Vce+0.2 v 
1.6 Vee+0.2 v 

-0.2*"" 0.4 v 

10 
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KM616FV1000, KM616FS1000, KM616FR1000 Family 

DC AND OPERATING CHARACTERISTICS 
.. :. 

[Bnl ••.:,:· / / l :T 
•:' .• / < < >> :: :::. "·'' .:'• .~~:::· 

> /• ··<> I Ll <}2:_ = 2 

Input leakage current lu V1N=Vss to Vee 

Output leakage current ILO 
CS=V1H or WE=V1L, 
V1o=Vss to Vee 

Operating power supply current CS1=VIL Read 
Ice V1N=V1H or VIL, l1o=OmA 

Write 

Cycle time=1µs100%duty Read 
lcc1 

CS1 ~0.2V Write 

Average operatingcurrent Vcc=3. 3V@70ns 

lcc2 
CS=VIH, llo=OmA 

Vcc=2.7V@120ns, Min cycle, 100% duty 

Vcc=2.2V@300ns 

Vcc=3.0/3.3V 2.1mA 

Output low voltage VOL IOL Vcc=2.5V 0.5mA 

Vcc=2.0V 0.33mA 

Vcc=3.0/3.3V -1.0mA 

Output high voltage VoH IOH Vcc=2.5V -0.5mA 

Vcc=2.0V -0.44mA 

Standby Current(TTL) ISB CS1=VIH 

KM616FV1000 Super Low Power 
KM616FS1000 

Standby KM616FR1000 cs::::::vcc-2.ov Low Low Power 
Current ISB1 

Otherinput =0-Vcc 
(CMOS) KM616FV1000 Super Low Power 

KM616FS1000 
KM616FR1000 Low Low Power 

1) -Commercial Product 
TA=O to 70"C, Vcc=3.3±0.3V for 616FV1000 Family, Vcc=2.3(Min)-3.3V(Max)V for 616FS1000 Family, 
Vcc=1.8(Min)-2.7V(Max)V for 616FR1000 Family. 

L l;;;U, /. 
~ 

-1 

-1 

-

-

-

-
-

-
-
-
-

-
2.4 

2.0 

1.6 

-

-

-
-

-

-Industrial Product : TA=-40 to 85°C, Vcc=3.3±0.3V for 616FV10001 Family, Vcc=2.3(Min)-3.3V(Max)V for 616FS10001 Family, 
Vcc=1.8(Min)-2. 7V (Max)V for 616FR 1 OOOI Family. 

2) The value has difference by ± 1 µA 
Measured at Vcc=3.3(Max). 

3) The value is not 100% tested but obtained statistically at Temp=25"C 
4) - The value is measured at Vcc=3.0 ± 0.3V 

- lcc2=80mAwith 70ns at Vcc=3.3±0.3V, but this value is not 100% tested but obtained statistically. 
- lcc2=50mA with 120ns cycle at Vcc=2.5±0.2V, but this value is not 100% tested but obtained statistically. 
- lcc2=25mA with 300ns cycle at Vcc=2.0±0.2V, but this value is not 100% tested but obtained statistically. 

5) The value is measured ar Vcc=3.0±0.3V, The value measured at Vcc=2.5±2.0V is under the calue of Vcc=3.0±0.3V. 

tt:f:l:fiiiii» 
ELECTRONICS 

CMOSSRAM 

.. ,.. , M<'lx <I .... Yllir _J 

- 1 µA 

- 1 µA 

- 105) 
mA 

- 205) 

- 105) 
mA 

- 205) 

- 804) 

- 50 mA 

- 25 

- 0.4 

- 0.4 v 

- 0.4 

- -

- - v 

- -

- 0.3 mA 

0.053) 12) 
µA 

- 52) 

0.053) 12) 
µA 

- 52) 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOSS'RAM 

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

Vcc=3.3V, 3.0V, 2.5V 
Input pulse level 

0.4to 2.2V 

0.4 to 1.BV Vcc=2.0V 

Input rise fall time 5ns 

1.5V Vcc=3.3V, 3.0V 

input and output reference voltage 1.1V Vcc=2.5V 

0.9V Vcc=2.0V, 

CL'~ 

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

CL=30pF+1TTL 
See Test Condition #2 *Including scope and jig capacitance 

**R1=3070.Q, R2=3150.Q 

• See DC Operating conditions 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

***VTM=2.8V for Vcc=3.0/3.3V 

=2.3V for Vcc=2.5V 

=1.8V for Vcc=2.0V 

KM616FR1000 0-70"C 1.B(Min)-2.?(Max) 2.0V ± 0.2 Operation 300*ns 

KM616FS1000 0-70°C 2.3(Min)-3.3(Max) 
2.5V ± 0.2 Operation 120*/150ns 

3.0V ± 0.3 Operation 70*/85ns 

KM616FV1000 0-70°C 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

KM616FR10001 -40-85°C 1.8(Min)-2.7(Max) 2.0\t'. ± 0.2 Operation 300*ns 

2.5V ± 0.2 Operation ' 120*/150ns 
KM616FS10010 -40-85°C 2.3(Min)-3.3(Max) 

3.0V ± 0.3 Operation 70*/85ns 

KM616FV10001 -40-85°C 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

• All the parameters are measured with 30pF test load 

•ll'1'ifillii" 
ELECTRONICS 

.::: 

Commercial 

Industrial 
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KM616FV1000, KM616FS1000, KM616FR1000 Family 

PARAMETER LIST FOR EACH SPEED BIN 

Chip select to output 

Output enable to valid output 

UB, LB Access Time 

Chip select to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

Output disable to high-Z output 

Output hold from address 

Write Write cycle time 

Chip select to end of write 

Address set-up time 

Address valid to end of write 

Write pulse width 

UB, LB Valid to End of Write 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

* not yet available, only for reserved speed bins. 

dfafiliii" 
ELECTRONICS 

tco1 
tC02 

tOE 

tBA 

tLZ1 

tLZ2 

tOLZ 

tBLZ 

tHZ1 

tHZ2 

tOHZ 

tBHZ 

tOH 

twc 

tcw 

tAs 

tAW 

tWP 
tsw 

tWR 

tWHZ 

tow 

tOH 

tow 

10 

5 

0 

0 

10 

70 

65 

0 

65 

55 

65 

0 

0 

30 

0 

5 

70 

35 

35 

25 

25 

25 

10 

5 

0 

0 

15 

85 

70 

0 

70 

60 

70 

0 

0 

35 

0 

5 

85 

85 

45 

45 

25 

25 

25 

10 

5 

0 

0 

15 

100 

80 

0 

80 

70 

80 

0 

0 

40 

0 

5 

:..J~ 

120 

100 

100 

50 

50 

30 

30 

30 

20 

20 

0 

0 

15 

120 

100 

0 

100 

80 

100 

0 

0 

50 

0 

5 

120 

120 

60 

60 

35 

35 

35 

·::··. 

2L 
150 

20 

20 

0 

0 

15 

150 

120 

0 

120 

100 

120 

0 

0 

60 

0 

5 

CMOSSRAM 

150 

150 

75 

75 

40 

40 

40 

50 

30 

0 

0 

30 

300 

300 

0 

300 

200 

300 

0 

0 

120 

0 

20 

300 ns 

300 ns 

150 ns 

150 ns 

ns 

ns 

60 ns 

60 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

60 ns 

ns 

ns 

ns 
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KM616FV1000, KM616FS1000, KM616FR1000 Family 

DATA RETENTION CHARACTERISTICS 

.::.·.· .·<:><:· 2 :./::~ 
:::::::::::::::::·:.:::: 

} .. .:.:::. 

Vee for data retention VDR CS~Vcc-2.0V 

Vcc=3.0V l Super Low Power 
Data retention current IDR 

CS~Vcc-0.2V J Low Low Power 

Data retention set-up time tSDR See data retention 

Recovery time tRDR 
waveform 

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

** TA=25"C, the value is too small to detect by test machine, o.01µA statistically 
*** The min value is almost OnA statistically 

DATA RETENTION WAVE FORM 

(CS controlled) 

1.5 

·-
-

0 

tRC 

CMOSSRAM 

:/ . :· . .:::i::1:riiJ::':: 
:::·:·:::::. 

- 3.6 v 
** 1.0 

µA 
- 5.o 

- -
ns 

- -

Vee 
Data Retention Mode 

-tsoR -----------------------~_1tR_DR _________ _ 

3.3/3.0/2.7/2.3/1.BV - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VIH 

VDR 

cs 
GND 

•tMHliii' ELECTRONICS 

CS ~ Vee - 0.2V 
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KM616FV1000, KM616FS.1000, KM616FR1000 Family CMOSSRAM 

TIMMING DIAGRAMS 

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

( CS=OE=VIL, WE=VIH, UB or, and LB=VIL) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE (WE=V1H) 

Address 

UB, LB 

Data out 

NOTES (READ CYCLE) 

Data Valid 

1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circu~ 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 from device to device interconnection. 

41.!:'.filiiliP 
ELECTRONICS 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 

14------twc------_. ----------. ,.---------
Address 

twR(4) 

----tcwc2J------..i 

UB,LB 

i<l----tWP(1)-----"" ,.----------

tAs(3J 

tow-----

Data in Data Valid 

Data out ---~·-~'~·-t----1ow=1; __ Data Undefined _J-- ~ 

TIMING WAVEFORM OF WRITE CYCLE (CS Controlled) 

IC------twc·--------------- ,.---------
Address 

twR(4) 
tAS(3)-------tCW(2)-----"' 

UB,LB 

Data in E
t~ ~=J, 

--------------- Data Valid __)\..____ ____ _ 

Data out ------High-Z--------------High-Z.-----

tt:f:I: flliiiiP 
ELECTRONICS 
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (UB, LB Controlled) 

Address 

iwR(4) 

Data in 

Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 

1. A write occurs during the overlap(tWP) of a low Cs and low iiiiE. A write begins when Cs goes low and iiiiE goes low with asserting Us or LB for single 
byte operation or simultenious asserting Us and LB for double byte operation. A write ends at the earliest transition when Cs goes high and iiiiE goes high. 
The tvvP is measured from the beginning of write to the end of write. 

2. tcw is measured from the 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 or write to the address change. twR applied in case a write ends as Cs or iiiiE going high. 

FUNCTIONALDESCmPTION 

cs EB .. ·. UB WE OE Mode ····~···:.·•··· 
--- ~ ······~i 1109"16 Curref\tMode 

H x x x x Not Select High-Z Hlgh-Z lsb1 

L x x H H Output Disable Hlg!l-Z High-Z Ice 

L H H x x Hig_h-Z Hlgh-Z Ice 

L L H H L Read Dout H!fl.h-Z 

L H L H L Read High-Z Dout Ice 

L L L H L Read Dout Dout 

L L H L x Write Din H!.Qh-Z 
Ice 

L H L L x Wt:ite H[.9.h-Z Din 

L L L L x Write Din Din 

• X means don't care (Must be in high or low states) 

•1Mfiiiii" ELECTRONICS 
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KM616FS1000Z, KM616FR1000Z Family 
Preliminary 

CMOSSRAM 

64Kx16 bit Super Low Power and Low Voltage Full CMOS SRAM 
with 48-CSP(Chip Size Package) 
FEATURES GENERAL DESCRIPTION 
• Process Technology: 0.4µm Full CMOS 

• Organization :64Kx16 

• Power Supply Voltage 

KM616FS2000Z Family : 2.3V(Min) - 3.3V(Max) 

KM616FR2000Z Family: 1.BV(Min)-2.?V(Max) 

• Low Data Retention Voltage : 1.5V(Min) 

• Three state output status. and TTL ~ompatible 

• Package Type: 48-CSP with 0.75mm ball pitch 

PRODUCT FAMILY 

KM616FS1000Z 

KM616FR1000ZI 

Commercial 
(0-70°C) 

* The parameter is measured with 30pf test load. 

48-CSP PIN TOP VIEW 

A 

B 

c 
D 

E 

F 

G 

H 

2 3 

LB OE Ao 

1109 UB A3 

1/010 1/011 A5 

Vss 1/012 NC 

Vee 1/013 NC 

11015 1/014 A14 

1/016 NC A12 

NC As A9 

*See last page for package dimension. 

dfafWI> 
ELECTRONICS 

4 

A1 

A4 

Ae 

A1 

NC 

A15 

A13 

A10 

2.3-3.3V 

1.8-2.?V 

5 

A2 

cs 
1/02 

1/04 

1/05 

I/Os 

WE 

A11 

The KM616FS1000Z and KM616FR1000Z family are fabri

cated by SAMSl,JNG's advanced Full CMOS process technol

ogy. The family can support various operating temperature 

ranges and has very samll from factor with 0. 75 ball pitch and 6 

x 8 ball array. The family also support low data retention voltage 

for battery back-up operation with low data retention current. 

1OO*@Vee=3.0 ± 0.3V 80mA(Max) 
5µA 

(max) 
150*@Vee=2.5±0.2V 50mA(Max) 

FUNCTIONAL BLOCK DIAGRAM 

6 

NC 

1/01 

Qj 
Qj 

Ao-A15 
II:: 

Memory ::J "'C 
CD 0 Array "'C 0 
"'C Q) 

1/03 
<( 0 

Vee 

Vss 

1/07 Ctrl 

I/Os 

NC 

Name Function Name Function :> 

Ao-A15 Address Inputs LB Lower !tt_t~l/01 - Bl 
WE Write Enable ln_Qut UB Ll0?.er ~t~l/09- 18_}_ 

cs ChiQ Select I n_Qut Vee Power 

OE Output Enable Input Vss Ground 

l/01-l/01s Data Inputs/Outputs N.C. No Connection 
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en 
z 
0 c;; 
z 
w 
::!: 
c 
w 
C) 
<( 
~ 
0 
<( 
D.. 

Iii 
Bottom View 

Min Typ 

A - 0.75 

B 5.90 6.00 

B1 - 3.75 

c 7.90 8.00 

C1 - 5.25 

D 0.30 0.35 

E - 0.80 

E1 - 0.55 

E2 - 0.25 
y - -

Side View I 

Ball #A1 
Detail A 

s 

0 

E1 

E 

Max 

-
6.10 

I Detail A I 

-
8.10 

-

0.40 

0.81 ci. 

- ~ 
I.{) - ci 

0.08 

I Back View I 

,...._~~~~B~~~~--

Elastomer 

Elastomer 

0.42/Typ. 

SRAM Die 

~ 
1. Bump counts : 48(8row x 6row) 

2. Bump pitch: (x,y)=(0.75 x 0.75)(typ.) 

3. All tolerence are +/-0.050 unless 

otherwise specified. 

4. Typ : Typical 

5. Y is copianarity : 0.08(max) 

0) ,.... 
C\I 

en u z 
Q a: 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOSSRAM 

256Kx8 bit Super Low Power and Low Voltage Full CMOS Static RAM 

FEATURES 
• Process Technology: 0.4µm Full CMOS 
• Organization : 256Kx8 
• Power Supply Voltage 

KM68FV2000 Family: 3.0V(Min) - 3.6V(Max) 
KM68FS2000 Family : 2.3V(Min) - 3.3V(Max) 
KM68FR2000 Family: 1.8V(Min)-2.7V(Max) 

• Low Data Retention Voltage : 1.5V(Min) 
• Three state output and TTL Compatible 
• Package Type : JEDEC Standard 

32-TSOP(l)-Forward/Reverse 

PRODUCT FAMILY 

•... 

GENERAL DESCRIPTION 
The KM68FV2000, KM68FS2000 and KM68FR2000 family are 

fabricated by SAMSUNG's advanced Full CMOS process tech
nology. The family can support various operating temperature 
ranges and have various package types for user flexibility of 
system design. The family also support low data retention volt
age for battery back-up operation with low data retention cur
rent. 

<l2£ >•\>... h <L 
KM68FV2000 

<T < N? · < / • 
> > ·· .... · > LI .:__ """" .. ·• < 21 • > <> ··~·· · ···· ...... . ... ·. 

KM68FS2000 

KM68FR2000 

KM68FV20001 

KM68FS20001 

KM68FR20001 

Commercial 
(0-7o·c) 

lndustria 
(-40-85°C) 

3.0-3.6V 70*/85-vcc=3.3±0.3V 
.lli 2µA*** 

2.3-3.3V 85@Vcc=3.0±0.3V 11 0µA** 

1.8-2.?V 

3.0-3.6V 

2.3-3.3V 

1.8-2.?V 

120*/150@VCC=2.5 ± 0.2V 

300~@Vcc=2. O ± 0.2V 

70*/8~Vcc=3.3±0.3V 

85@Vcc=3.0±0.3V 
120*/150@VCC=2.5 ± 0.2V 

300:@_Vcc=2.0±0.2V 

(Max) 

2µA*** 

/10µA** 
(Max) 

55mA(Max) 32-TSOP(I) 
Forward/ 

t---30_m_A_(_M_a_x)_---t Reverse 

15mA_iMaxl 

60mA_iMaxl 

55mA(Max) 
30mA(Max) 

15m~Ma& 

32-TSOP(I) 
Forward/ 
Reverse 

•measured with 30pF test load,** for low power version,••• for super low power version with special handling. 

PIN DESCRIPTION 

~; . ~ 0 
Ao 3 

Au 4 

Wl 
cs, 
A" 
Vee 

An 

Au 
Au 12 
Ar 13 

At 14 

A~ 15 

At 16 

A• 16 

A• 15 

A1 
A• 13 

An 12 

Au 
An 10 

9 

An 4 

Ao 3 

At !o Au 

32-TSOP 
32-sTSOP 

Type I - Forward 

32-TSOP 
32-sTSOP 

Type I-Reverse 

t11'fifiliii" 
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31 

30 

27 

26 
25 

24 

23 

22 

21 
20 

19 

18 

19 

21 

22 

,. 
27 

29 

30 

31 

32 

~ 
A" 
Cs, 
f/Oo 
I/Or 
110. 
110. 
110. 
Vss 
110, 
1102 
110. 
Ao 
A• 
A, 
A• 

A• 
A, 
A• 
Ao 
110. 
1/02 
110, 
v .. 
110. 
I/Os 
1/01 
I/Or 
llOo 
~. 
An 
Of 

FUNCTIONAL BLOCK DIAGRAM 

~ 
Ao-A17 ::J 

CD 
"C 
"C 
<( 

Qi 
"C 
0 
0 
QI 

0 

Cell 
Array 

Name Fu.nction· Name .••·Function 
Ao-A11 Address l~uts Vee Power 

Write Enable ln_E>_ut Vss Ground 

CS1 CS2 Chip_ Select ln..E_ut 1/01-1/0s Data ln_.E..uts/Ou~uts 

Ou~ut Enable N.C. No Connection 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 

KM68FV2000T-7 32-TSOP F, ?Ons, 3.3V, LL KM68FV2000Tl-7 32-TSOP F, ?Ons, 3.3V, LL 
KM68FV2000T-8 32-TSOP F, 85ns, 3.3V, LL KM68FV2000Tl-8 32-TSOP F, 85ns, 3.3V, LL 
KM68FV2000R-7 32-TSOP R, ?Ons, 3.3V, LL KM68FV2000Rl-7 32-TSOP R, ?Ons, 3.3V, LL 
KM68FV2000R-8 32-TSOP R, 85ns, 3.3V, LL KM68FV2000Rl-8 32-TSOP R, 85ns, 3.3V, LL 

KM68FS2000T-12 32-TSOP F, 120/85ns, *2.5/3.0V, LL KM68FS2000Tl-12 32-TSOP F, 120/85ns, 2.5/3.0V, LL 
KM68FS2000T-15 32-TSOP F, 150/85ns, 2.5/3.0V, LL KM68FS2000Tl-15 32-TSOP F, 150/85ns, 2.5/3.0V,LL 
KM68FS2000R-12 32-TSOP R, 120/85ns, 2.5/3.0V, LL KM68FS2000Rt-12 32-TSOP R, 120/85ns, 2.5/3.0V, LL 
KM68FS2000R-15 32-TSOP R, 150/85ns, 2.5/3.0V, LL KM68FS2000Rl-15 32-TSOP R, 150/85ns, 2.5/3.0V, LL 

KM68FR2000T-30 32-TSOP F, 300ns, **2.0/2.5V, LL KM68FR2000Tl-30 32-TSOP F, 300ns, 2.0/2.5V, LL 
KM68FR2000R-30 32-TSOP F, 300ns, 2.0/2.5V, LL KM68FR2000Rl-30 32-TSOP F, 300ns, 2.0/2.5V, LL 

* The meaning of 2.5V/3.0V, 120/85ns is that the operating vee is ranged from 2.3V(Min) to 3.3V(Maic) with speed 120ns @2.SV±0.2 and 85ns @3.0V±0.3. This type of 
meaning is applied to other notations like the example. 

** But in case of KM68FR2000T-30, there is only one speed bin, 300ns though it supports wide range operating vee. 

PRODUCTLISTFORSUPERLOWPOWERCONSUMPTION 
The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
128Kx16 Super Low Power product operating at 2.3-3.3V with 85ns@ 3.0V and 120ns@ 2.5V will be KM68FS2000Tl-12L. 
And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special treatment. 

ORDERING INFORMATION 

•ti'l'ifilhltP 
ELECTRONICS 

Blank-Low Low Power, L- Super Low Power 

Access Time: 7=70ns, 8=85ns, 12=120ns, 15=150ns, 30=300ns 

Operating temperature : !=Industrial, E=Extended, Blank=Commercial 

Package Type : T=TSOP Forward, R=TSOP Reverse 

Die Version: 8=1st generation 

Density : 2000=2Mbit 

Blank=5V, V=3.0-3.6V, S=2.3-3.3V, R=1.8-2.7V Vee. 

Process Technology : F-Full CMOS(6-Tr Cell) 

Organization : 8=x8 

SEC Standard SRAM 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on any pin relative to Vss VIN,VOUT -0.2 to 3.6V1l v 

Voltage on Vee supply relative to Vss Vee -0.2 to 4.0V2l v 

Power Dissipation Po 1.0 w 
Storage temperature TSTG -55 to 150 ·c 
Operating Temperature TA 0 to 70 ·c KM68FV2000 

KM68FS2000 
KM68FR2000 

-40 to 85 ·c KM68FV20001 
KM68FS20001 
KM68FR20001 

Soldering temperature and time TsoLDER 260 ·c, 5sec (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. 

1) VINNOUT=0.2 to 3.9V for KM68FV2000 Family. 
2) Maximum VCC=-0.2 to 4.6V for KM68FV2000 Family. 

RECOMMENDED DC OPERATING CONDITIONS* 

/·······2 ~-· -/ > - /<;;.;;> ···~··· > 
>-<2 L. -.~. ---

Supply voltage Vee KM68FV2000 Family 
KM68FS2000 Family 
KM68FR2000 Family 

Ground Vss All Family· 

Input high voltage VIH KM68FV2000 Family · vcc=3.3 ± 0.3V 

KM68FS2000 Family Vcc=3.0±0.3V 

Vcc=2.5 ± 0.2V 

KM68FR2000 Family Vcc=2.5±0.2V 

Vcc=2.5 ± 0.2V 

Input low voltage VIL All Family 

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

** TA=25"C 
*** VIL(min)=-1.SV for :S 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

Input capacitance CIN 

Input/Output capacitance C10 

*Capacitance is sampled not 100% tested 

tl'M tlliii" ELECTRONICS 

Vin=OV 

Vio=OV 

-_: . ....::.:-:::. 
···-

r• •• }7- ::---c= -· ·-- t< .• •-};•::c•:.:• :-• •1 

> 2 

3.0 3.3 3.6 v 
2.3 2.5/3.0 3.3 v 
1.8 2.0/2.5 2.7 v 

0 0 0 v 

2.2 - Vcc+0.2 v 

2.2 - Vcc+0.2 v 
2.0 - Vcc+0.2 v 

2.0 - Vcc+0.2 v 
1.6 - Vcc+0.2 v 

-0.2*** - 0.4 v 

8 pF 

10 pF 
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KM68FV2000, KM68FS2000, KM68FR2000 Family 

DC AND OPERATING CHARACTERISTICS 

E ···· 'L__i__. 2··········· < / 2•<--- · .. ~ .. i./ 
<< >>•········ ······~··1 

.......... :-··c-~-;-:::-7 ....... 
L:;. = 

ln_£.ut leaka_g_e current ILi V1N=>Vss to Vee 

Output leakage current ILO 
CS1=V1H or CS2=V1H or WE=VIL, 
V1o=Vss to Vee 

Operating power supply current Ice CS1 =VIL, CS2=V1H Read 
': VIN=VIH or VIL, l1o=OmA Write 

Cycle time=1µs100%duty Read 
lcc1 CS1 ~0.2V, Write 

CS2 2 VIN 2 Vcc-2. ov 
Average operatingcurrent ---,_ 

CS1 =VIH or CS2=V1H Vcc=3.3V_@_85ns 
lcc2 llo=OmA V cc=2. 7V_@_ 120ns 

Min cycle, 100% duty 
Vcc=2. 2V_@_300ns -1. 

Vcc=3.0/3.3V 2.1mA 
Output low voltage VOL IOL Vcc=2.5V 0.5mA 

Vcc=2.0V 0.33mA 

Vcc=3.0/3.3V -1.0mA 
Output high voltage VoH IOH Vcc=2.5V -0.5mA 

Vcc=2.0V -0.44mA 

Stanqb_y_ Curren!{_TTLl Isa CS1=V1H, CS2=V1L 

KM68FV2000 Super Low Power 
KM68FS2000 CS12Vcc-2.0V 

Standby KM68FR2000 CS22:Vcc-2.0V or 
Low Low Power 

Current ISB1 
(CMOS) KM68FV20001 CS2~0.2V 

Super Low Power 
Otherinput =0-Vcc KM68FS20001 

KM68FR2000I Low Low Power 

1) -Commercial Product 
TA=O to 70°C, Vcc=3.3±0.3V for 68FV2000 Family, Vcc=2.3(Min)-3.3V(Max)V for 68FS2000 Family, 
Vcc=1.8(Min)-2.7V(Max)V for 68FR2000 Family. 

-1 

-1 

-
-
-
-

-
-
-
-

-

-
2.4 

2.0 

1.6 

-

-
-

-

-

-Industrial Product : TA=-40 to 85"'C, Vcc=3.3±0.3V for 68FV2000I Family, Vcc=2.3(Min)-3.3V(Max)V for 68FS2000I Family, 
Vcc=1.8(Min)-2. 7V(Max)V for 68FR20001 Family. 

2) The value has difference by ± 1 µA 
Measured at Vcc=3.3(Max). 

3) The value is not 100% tested but obtained statistically at Temp=25"'C 
4) - The value is measured at Vcc=3.0±0.3V 

- ICC2=60mA with 70ns at Vcc=3.3±0.3V, but this value is not 100% tested but obtained statistically. 
- ICC2=30mA with 120ns cycle at Vcc=2.S±0.2V, but this value is not 100% tested but obtained statistically. 
- ICC2=15mA with 300ns cycle at Vcc=2.0±0.2V, but this value is not 100% tested but obtained statistically. 

5) The value is measured ar Vcc=3.0±0.3V, The value measured at Vcc=2.5±2.0V is under the calue of Vcc=3.0±0.3V. 

t1Mf11Jii> 
ELECTRONICS 

CMOSSRAM 

.•i. Max L Unit 
- 1 JLA 

- 1 µA 

- 1Q5) 
mA 

- 155) 

- 105) 

mA - 155) 

- 554) 

- 30 mA I 
- 15 

- 0.4 

- o.4 v 
- 0.4 

- -
v - -

- -
- 0.3 mA 

0.053) 22) 
µA 

- 102) 

0.053) 22) 
µA 

- 102) 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOSSRAM 

A.C CHARACTERISTICS 

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

•< ........ @ '''" : . ..::: .. :.::: ..• I{ /:: ...... 

0.4to 2.2V Vcc=3.3V, 3.0V, 2.SV 
Input pulse level 

0.4 to 1.BV Vcc=2.0V 

Input rise fall time Sns -
1.SV Vcc=3.3V, 3.0V 

input and output reference voltage 1.1V Vcc=2.5V 

0.9V Vcc=2.0V, 

Output load (See right) 
CL=100pF 

See Test Condition #2 
CL=30pF 

• See DC Operating conditions 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

/ 
VlM*** 

TR1** 

• Including scope and jig capacitance 

**R1=3070.Q, R2=3150 .Q 

***VTM=2.8V for VCC=3.0/3.3V 

=2 .3V for VCC=2.5V 

=1.8V for VCC=2.0V 

KM68FR2000 0-70"C 1.8(Min)-2.7(Max) 2.0V ± 0.2 Operation 300*ns 

120*/150ns 
KM68FS2000 0-70"C 2.3(Min)-3.3(Max) 

2.SV ± 0.2 Operation 
Commercial 

3.0V ± 0.3 Operation 85ns 

KM68FV2000 o-7o·c 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

KM68FR2000l -40-as·c 1.B(Min)-2. 7(Max) 2.0V ± 0.2 Operation 300*ns 

2.SV ± 0.2 Operation 120*/150ns 
KM68FS20010 -40-85"C 2.3(Min)-3.3(Max) Industrial 

3.0V ± 0.3 Operation 85ns 

KM68FV20001 -4o-as·c 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

• All the parameters are measured with 30pF test load 

•1i'IWiiiii• 
ELECTRONICS 
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KM68FV2000, KM68FS2000, KM68FR2000 Family 

PARAMETER LIST FOR EACH SPEED BIN 

Read Read cycle time 

Address access time 

Chip select to output 

Output enable to valid output 

Chip select to low-Z output 

Output enable to low-Z output 

Chip disable to high-Z output 

Output disable to high-Z output 

Output hold from address 

Write Write cycle time 

Chip select to end of write 

Address set-up time 

Address valid to end of write 

Write pulse width 

Write recovery time 

Write to output high-Z 

Data to write time overlap 

Data hold from write time 

End write to output low-Z 

* not yet available, only for reserved speed bins. 

•1"fi tiiiii• 
ELECTRONICS 

tRC 

tAA 

tco1 
tc02 

tOE 

tLZ1 

tLZ2 

tOLZ 

tHZ1 

tHZ2 

tOHZ 

tOH 

twc 

tcw 

tAS 

tAW 

twp 

tWR 

tWHZ 

tow 

tDH 

tow 

70 

10 

5 

0 

0 

10 

70 

65 

0 

65 

55 

0 

0 

30 

0 

5 

70 

70 

35 

25 

25 

25 

85 

10 

5 

0 

0 

15 

85 

70 

0 

70 

60 

0 

0 

35 

0 

5 

85 

85 

45 

25 

25 

25 

100 

10 

5 

0 

0 

15 

100 

80 

0 

80 

70 

0 

0 

40 

0 

5 

100 

100 

50 

30 

30 

30 

120 

10 

5 

0 

0 

15 

120 

100 

0 

100 

80 

0 

0 

50 

0 

5 

120 

120 

60 

35 

35 

35 

><>·.· 

.. 
150 

20 

10 

0 

0 

15 

150 

120 

0 

120 

100 

0 

0 

60 

0 

5 

CMOSSRAM 

150 

150 

75 

40 

40 

40 

300 

50 

30 

0 

0 

30 

300 

300 

0 

300 

200 

0 

0 

120 

0 

20 

ns 

300 ns 

300 ns 

150 ns 

ns 

ns 

60 ns 

60 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

60 ns 

ns 

ns 

ns 
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KM68FV2000, KM68FS2000, KM68FR2000 Family 

DATA RETENTION CHARACTERISTICS 
·.::::: / : j___ <::. '°/.: .. :::::'.:::<rest~ 

r::·: ~ '· ::::::· 

Vee for data retention VDR CS1****;;:o:Vcc-2.ov 

Data retention current IDR 
Vcc=3.0V 1 Super Low Power 

CS1 2 Vcc-0.2V J Low Low Power 

Data retention set-up time tSDR See data retention 

Recovery time tRDR 
waveform 

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

•• TA=25'C, the value is too small to detect by test machine, 0.01µA statistically 
*** The min value is almost OnA statistically 
**** Cs1 ~ Vcc-2.0V, CS2 ~ Vcc-2 .OV( Cs1 controlled) or CS2 ::S: 0 .2V(CS2 controlled) 

DATA RETENTION WAVE FORM 

1) CS1 controlled 

1.5 

*** 

-
0 

tRC 

Data Retention Mode tsoR-------------------Vee 

3.3/3.0/2.7/2.3/1.SV- - - - - - - - - - - - - - -

VIH 

VDR 

CS1 
GND 

2) CS2 controlled 

Vee 

2.3V 

CS2 

VDR 

0.4V 
GND 

2.0V 

otmWJ@IP 
ELECTRONICS 

CS1 2 Vee - 0.2V 

Data Retention Mode 

CMOSSRAM 

2 • - 3.6 v 

0.1 2.0 µA 
- 10 

- -
ns 

- -
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOSSRAM 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (1) (Address controlled) 
( CS=OE=VIL, WE=V1H) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE (WE=V1H) 

~ Address 

!AA 

CS1 

CS2 

Data out 

NOTES (READ CYCLE) 

Data Valid 

!RC 

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 from device to device interconnection. 

tlifo fjl iii• 
ELECTRONICS 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) 

------twc------~ ,.---------

Address 

twft(4) 

-----tcw(2)-----

CS2 
-----tcW(2)-----

tAs(3) 

Data in 

Data out -----~'~--=-to---twJ~---Data Undefined ~ ~ 

TIMING WAVEFORM OF WRITE CYCLE (CS1 Controlled) 

----------."'-------twc------ ,.---------

Address 

twR(4) 

--------+---tAs----..(3)~----tcw<2>-----r----------
CS1 

"'------tAw------

CS2 

Data in 
\~-tow tott==\JJ 

_______________ ;1' Data Valid ____A\...._ ____ _ 

Data out ------High-Z.--------------High-Z-----

dlt'ifili!llP 
ELECTRONICS 
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (CS2 Controlled) 

Address 

---------tcw(2)------

Cs1 

CS2 

Data in 

Data out --------High-Z-------------------High-Z-------

NOTES (WRITE CYCLE) 
1. A write occurs during the overlap of a low Cs1, a high CS2 and a low iiiiE. A write begins at the latest transition among Cs1 goes low, CS2 going high and 

WE. going low : A write end at the earliest transition among Cs1 going high, CS2 going low and WE. going high, !WP is measured from the begining of write 
to the end of write. 

2. tcw is measured from the 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 as Cs1 or iiiiE going high tvvR(2) applied in case a write 
ends as CS2 going to low. 

FUNCTIONAL DESCRIPTION 

OE .• -"-Mode 110 Current Mode 

H x x x Power Down Hl9_h-Z lsb1 

x L x x Power Down Hl9._h-Z lsb,lsb1 

L H H H OutQ_ut Disable Hj_g_h-Z Ice 

L H H L Read Dout Ice 

L H L x Write Din Ice 

• X means don't care (Must be in high or low states) 

tl1J Miliii" ELECTRONICS 
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KM68FS2000Z, KM68FR2000Z Family 
Preliminary 

CMOSSRAM 

256Kx8 bit Super Low Power and Low Voltage Full CMOS SRAM 
with 48-CSP(Chip Size Package) 
FEATURES 
• Process Technology : 0.4/fill Full CMOS 

• Organization : 256Kx8 
• Power Supply Voltage 

KM68FS2000Z Family : 2.3V(Min) - 3.3V(Max) 
KM68FR2000Z Family: 1.BV(Min) - 2.7V(Max) 

• Low Data Retention Voltage : 1.5V(Min) 

• Three state output and TTL Compatible 
• Package Type: 48-CSP with 0.75mm ball pitch 

PRODUCT FAMILY 

48-CSP PIN TOP VIEW 

2 3 4 5 

A Ao A1 CS2 Aa As 

B 1/05 A2 WE A4 A7 

c 1/06 

D Vss 

E Vee 

F 1/07 

G I/Os OE CS1 A16 A15 

H As A10 A11 A12 A13 

*See last page for package dimension. 

•7m'¥JIJiliP 
ELECTRONICS 

6 

As 

1101 

1/02 

Vee 

Vss 

1/03 

1/04 

A14 

GENERAL DESCRIPTION 
The KM68FS2000Z and KM68FR2000Z family are fabricated 

by SAMSUNG's advanced Full CMOS process technology. The 
family can support various operating temperature ranges and 
has very samll from factor with 0.75 ball pitch and 6 x 8 ball 
array. The family also support low data retention voltage for bat

tery back-up operation with low data retention current. 

Oper~ting 
(IC:c2) 

FUNCTIONAL BLOCK DIAGRAM 

Ao-A11 

Name 

Ao-A11 

WE 

CS1 CS2 

OE 

Q; 
Q; :r:::: 

::I 'O 
CD 0 
'O (.) 

'O Ql 
<{ 0 

Function 

Address lnQuts 

:-c: 

Cell 
Array 

Name 
Vee 

Write Enable Input Vss 

Chip Select Input 1/01-l/Os 

Output Enable Input N.C. 

Function ~\ ..... 

Power 

Ground 

Data I ll_Q_uts/Ou~uts 

No Connection 
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0 
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LL 
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E 
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en 
z 81 

0 c 
en C1 
z w D 
:!:: 
i3 
w 

E 

E1 

(!) E2 
<t 
~ 

y 

0 
<t 
D.. 

.. 
Bottom View 

Min Typ 

- 0.75 

6.10 6.20 

- 3.75 

13.65 13.75 

- 5.25 

0.30 0.35 

- 0.80 

- 0.55 

0.25 

- -

Ball #A1 

~ 
u 

I Side View J 

Detail A 

~:·:1..::...:.;;;._~_:1_t____t_ - - - -

0 

E1 

E 

Max 

-
6.30 

J Detail A 

-
13.85 

-
0.40 

0.81 i:i.. 

- ~ 
lO - ci 

0.08 

I Back Vievv J 

1+--~~~~s~~~~--.i 

Elastomer 

Elastomer 

0.3/Typ. 

SRAM Die 

~ 
1. Bump counts : 48(8row x 6row) 

2. Bump pitch: (x,y)=(0.75 x 0.75)(typ.) 

3. All tolerence are +/-0.050 unless 

otherwise specified. 

4. Typ : Typical 

5. Y is copianarity : 0.08(max) 

T-
(Y) 
C\J 

~ z 
0 
a: 
t; 
~ 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 
Preliiminary 

CMOSSRAM 

128Kx16 bit Super Low Power and Low Voltage Full CMOS Static RAM 

FEATURES 
• Process Technology : 0.4tan Full CMOS 
• Organization : 128Kx16 
• Power Supply Voltage 

KM616FV2000 Family : 3.0V(Min) - 3.6V(Max) 
KM616FS2000 Family: 2.3V(Min) - 3.3V(Max) 
KM616FR2000 Family : 1.8V(Min) - 2. 7V(Max) 

• Low Data Retention Voltage : 1.5V(Min) 
• Three state output status and TTL Compatible 
• Package Type : JEDEC Standard 

44-TSOP(l 1)-Forward/Reverse 

PRODUCT FAMILY 

Commercial 
KM616FS2000 

(0-70°9) 

KM616FR2000 

KM616FV2000I 

lndustria 
KM616FS20001 

(-40-85°C) 

KM616FR2000I 

2.3-3.3V 

1.8-2.7V 

3.0-3.6V 

2.3-3.3V 

1.8-2.7V 

GENERAL DESCRIPTION 
The KM616FV2000, KM616FS2000 and KM616FR2000 family 

are fabricated by SAMSUNG's advanced Full CMOS process 
technology. The family can support various operating tempera
ture ranges and have various package types for user flexibility of 
system design. The family also support low data retention volt
age for battery back-up operation with low. data retention cur
rent. 

· 85@Vcc=3.0±0.3V 
2µA*** 44-TSOP(ll) 
/10µA** Forward/ 

120*/150@VCC=2.5 ± 0.2V 
(Max) Reverse 

300* Vcc=2.0±0.2V 20mA Max 

70*/85 Vcc=3.3±0.3V 
2µA*** 

80mA Max 

85@Vcc=3.0 ± 0.3V 80mA(Max) 
44-TSOP(ll) 

/1 OµA** Forward/ 
120*/150@VCC=2.5 ± 0.2V 

(Max) 
50mA(Max) Revers 

300* Vcc=2.0±0.2V 20mA(Max) 
•measured with 30pF test load,•• for low power version,••• for super low power version with special handling. 

PIN DESCRIPTION 

A• 1o 
A> 2 "" A, 3 Ar Ar 
A• 4 ~ ~ 
Ao 5 iTli iTli 

C? LB LB 
I/() I/Ou 1/01& 

1/03 I/Ou I/Ou 
VO. 9 I/Ou I/Ou 
1/0• 10 44-TSOP(ll) 11013 I/On 
Voe 11 Forward v .. Vss 
Vss 12 Voe 
llOs I/Ou 
l/Oo uo .. l/011 
I/Or vo .. 11010 
l/01 29 VO. 110. 
m N.C N.C 

A" "" Ae 
A.s "" Ao 

A" A" A,. 
An A" A,, 

N.C N.C 

ttmWJiiii" 
ELECTRONICS 

o1 A. 
2 A, 

0 A• 
Ao 
Cs 
1/0. 
110. 
110, 
110. 

Vss 
llOs 
l/Oo 
I/Or 

29 

0 A" 
A,. 

A" 
Au 
An 

FUNCTIONAL BLOCK DIAGRAM 

Qi 

Ao-A1s :s 
CD 
"C 
"C 
cl'. 

cs 
WE 

OE 

Q; 
"E 
0 
0 
Q) 

0 

Memory 
Array 

Ctrl 

I Narne .: Ftiritficlrf Nartli! Function ·· ( 
Ao-A1s Address ll!Q_uts LB Lower B_y_t~l/01-aj_ 

WE Write Enable ln..E_ut UB Upper B_y_t~/09-1aj_ 

CS Ch\£_ Select I n..E_ut Vee Power 

~ OutQ_ut Enable Vss Ground 

l/01-l/01s Data ln_Q.uts/Out- N.C. No Connection 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 
Preliiminary 

CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST FOR LOW LOW POWER CONSUMPTION 

KM616FV2000T-7 44-TSOP F, 70ns, 3.3V, LL 
KM616FV2000T-8 44-TSOP F, 85ns, 3.3V, LL 
KM616FV2000R-7 44-TSOP R, 70ns, 3.3V, LL 
KM616FV2000R-8 44-TSOP R, 85ns, 3.3V, LL 

KM616FV2000Tl-7 44-TSOP F, 70ns, 3.3V, LL 
KM616FV2000Tl-8 44-TSOP F, 85ns, 3.3V, LL 
KM616FV2000Rl-7 44-TSOP R, 70ns, 3.3V, LL 
KM616FV2000Rl-8 44-TSOP R, 85ns, 3.3V, LL 

KM616FS2000T-12 44-TSOP F, 120/85ns, *2.5/3.0V, LL KM616FS2000Tl-12 44-TSOP F, 120/85ns, 2.5/3.0V, LL 
KM616FS2000T-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL KM616FS2000Tl-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL 
KM616FS2000R-12 44-TSOP R, 120/85ns, 2.5/3.0V, LL KM616FS2000Rl-12 44-TSOP R, 120/85ns, 2.5/3.0V, LL 
KM616FS2000R-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL KM616FS2000Rl-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL 

KM616FR2000T-30 44-TSOP F, 300ns, **2.0/2.5V, LL KM616FR2000Tl-30 44-TSOP F, 300ns, 2.0/2.5V, LL 
KM616FR2000R-30 44-TSOP F, 300ns, 2.0/2.5V, LL KM616FR2000Rl-30 44-TSOP F, 300ns, 2.0/2.5V, LL 

* The meaning of 2.SV/3.0V, 120/85ns is that the operating VCC is ranged from 2.3V(Min) to 3.3V(Max) wnh speed 120ns@2.SV±0.2 and 85ns @3.0V±0.3. This type of 
meaning is applied to other notations like the example. 

**But in case of KM616FR2000T-30, there is only one speed bin, 300ns though n supports wide range operating VCC. 

PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION 
The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for 
128Kx16 Super Low Power product operating at 2.3-3.3V with 85ns@ 3.0V and 120ns@ 2.5V will be KM616FA2000Tl-12L. 
And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with 
special treatment. 

ORDERING INFORMATION 

'----------

'-----------···-·---------

•t1Mtl111
" ELECTRONICS 

Blank-Low Low Power, L-Super Low Power . 

Access Time: 7=70ns, 8=85ns, 10=100ns, 12=120ns, 

15=150ns, 30=300ns 

Operating temperature : l=lridustrial, E=Extended, Blank=Commercial 

Package Type : T=TSOP Forward 

R=TSOP Reverse 

Die Version : B=1st generation 

Density : 2000=2Mbit 

V=3.0-3.6V, S=2.3-3.3V, R=1.8-2.7V Vee 

Process Technology: F-Full CMOS(6-Tr Cell) 

Organization : 16=x16 

SEC Standard SRAM 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 

ABSOLUTE MAXIMUM RA TINGS* 

Voltage on any pin relative to Vss VIN,VOUT -0.2 to 3.6V1> 

Voltage on Vee supply relative to Vss Vee -0.2 to 4.0V2
> 

Power Dissipation Po 1.0 

Storage temperature TSTG -55 to 150 

Oto 70 

Operating Temperature TA 

-40 to 85 

Soldering temperature and time TSOLDER 260 ·c, 5sec (Lead Only) 

v 
v 
w 
·c 

·c 

·c 

Preliiminary 
CMOSSRAM 

KM616FV2000 
KM616FS2000 
KM616FR2000 

KM616FV20001 
KM616FS20001 
KM616FR20001 

*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. 

1) V1NNour=0.2 to 3.9V for KM616FV2000 Family. 
2) Maximum Vcc=-0.2 to 4.6V for KM61.6FV2000 Family. 

RECOMMENDED DC OPERATING CONDITIONS* 
p { 77 • •} y 

§Yffib()I 7' T< •· 7T7 < /< <> :.2 
•·.·•:.:c~<····· .·.··~1->< < ...... ·•·L 

KM616FV2000 Family 
Supply voltage Vee KM616FS2000 Family 

KM616FR2000 Family 

Ground Vss All Family 

KM616FV2000 Family Vcc=3.3 ± 0.3V 

Vcc=3.0±0.3V 

Input high voltage VIH 
KM616FS2000 Family 

Vcc=2.5 ± 0.2V 

KM616FR2000 Family Vcc=2.5 ± 0.2V 

Vcc=2.5 ± 0.2V 

Input low voltage VIL All Family 

* 1) Commercial Product: TA=O to 70"C, unless otherwise specified 
2) Industrial Product: TA=-40 to 85"C, unless otherwise specified 

** TA=25"C 
*** V1L(min)=-1.5V for ,,;; 30ns pulse width 

CAPACITANCE* (f=1MHz, TA=25°C) 

:••/• 
::-::c ·······. ·c ·:.:: ;,;c.· 

·~· \ Ll -:zi: 
... ... .•: ... 

:Cc. ~ ~ c::s sz 
Input capacitance CIN Vin=OV 

Input/Output capacitance C10 Vio=OV 

*Capacitance is sampled not 100% tested 

•tif:i:friil» 
ELECTRONICS 

~~> 77 l<o.c;.:.· • •·". 
IL2JYIUI. _JJ ~_l : .... ~( 

3.0 3.3 3.6 v 
2.3 2.5/3.0 3.3 v 
1.8 2.0/2.5 2.7 v 
0 0 0 v 

2.2 Vcc+0.2 v 
2.2 - Vcc+0.2 v 
2.0 - Vcc+0.2 v 
2.0 - Vcc+0.2 v 
1.6 - Vcc+0.2 v 

-0.2·- - 0.4 v 

I· 2£ > • •;;;•"•••••••>> :>:<:T .. , . > Min ___2_ < i .lylC(.A •>••••. ::::::;::_ 

- 8 pF 

- 10 pF 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 

DC AND OPERA TING CHARACTERISTICS 

Preliiminary 
CMOSSRAM 

< ~ :/ \ T CT ---·::::.:::. 

""' 2 

·Input leakage current Ill V1N=Vss to Vee 

Output leakage current ILO CS=VIH or WE=VIL, 

Operating power supply current CS=VIL Read 
Ice V1N=V1H or VIL, l1o=OmA 

Write 

Cycle time=1µs100%duty Read 
lcc1 

CS~0.2V Write 

Average operatingcurrent Vcc=3.3V@85ns 

lcc2 
CS=VIH, l1o=OmA 

Vcc=2.7V@120ns Min cycle, 100% duty 

Vcc=2.2V@300ns 

Vcc=3.0/3.3V 2.1mA 

Output low voltage VoL IOL Vcc=2.5V 0.5mA 

Vcc=2.0V 0.33mA 

Vcc=3.0/3.3V -1.0mA 

Output high voltage VOH IOH Vcc=2.5V -0.5mA 

Vcc=2.0V -0.44mA 

Standby Current(TTL) ISB CS=VIH 

KM616FV1000 Super Low Power 
KM616FS1000 

Standby KM616FR1000 CS:2:Vcc-2.0V 
Low Low Power 

Current ISB1 
(CMOS) KM616FV1000 Otherinput =0-Vcc Super Low Power 

KM616FS1000 
KM616FR1000 Low Low Power 

1) -Commercial Product 
TA=O to 70"C, Vcc=3.3±0.3V for 616FV2000 Family, Vcc=2.3(Min)-3.3V(Max)V for 616FS2000 Family, 
Vcc=1.8(Min)-2. iv(Max)V for 616FR2000 Family. 

-1 

-1 

-
-
-

-
-
-

-

-

-

-
2.4 

2.0 

1.6 

-

-
-

-

-

-Industrial Product : TA=-40 to 85"C, Vcc=3.3 ±0.3V for 616FV20001 Family, Vcc=2.3(Min)-3.3V(Max)V for 616FS20001 Family, 
Vee= 1.S(Min)-2. 7V(Max)V for 616FR20001 Family. 

2) The value has difference by ± 1µA 
Measured at Vcc=3.3(Max). 

3) The value is not 100% tested but obtained statistically at Temp=25 "C 
4) -The value is measured at Vcc=3.0±0.3V 

- lcc2=70mA with 70ns at Vcc=3.3±0.3V, but this value is not 100% tested but obtained statistically. 
- lcc2=40mA w~h 1 OOns cycle at Vcc=2.5 ± 0.2V, but this value is not 100% tested but obtained statistically. 
- lcc2=20mA with 150ns cycle at Vcc=2.0±0.2V, but this value is not 100% tested but obtained statistically. 

5) The value is measured ar Vcc=3.0±0.3V, The value measured at Vcc=2.5±2.0V is under the calue of Vcc=3.0±0.3V. 

ttMfJiiii> 
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- 1 µA 
1 µA 

105> 
mA 

205> 

105> 
mA 

205) 

804> 

60 mA 

25 

0.4 

0.4 v 
0.4 

-
- - v 

-

- 0.3 mA 

0.053> 22> 
µA 

52) 

0.053> 22> 
µA 

- 52) 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 
Preliiminary 

CMOSSRAM 

A.C CHARACTERISTICS 

TEST CONDITIONS (1.Test Load and Test Input/Output Reference)* 
V1M*** 

Input pulse level 

Input rise fall time 

input and output reference voltage 

Output load (See right) 

* See DC Operating conditions 

0.4to 2.2V Vcc=3.3V, 3.0V, 2.5V 

0.4 to 1.8V Vcc=2.0V 

Sns 

1.5V . Vcc=3.3V, 3.0V 

1.1V Vcc=2.5V 

0.9V Vcc=2.0V, 

CL=100pF 
See Test Condition #2. 

CL=30pF 
* Including scope and jig capacitance 

**R1=3070Q, R2=3150Q 

***VTM=2.8V for VCC=3.013.3V 

=2 .3V for VCC=2.5V 

=1.8V for VCC=2.0V 

TEST CONDITIONS (2. Temperature and Vee conditions) 

='.C:c: 7 ITTJ! 
s s :;_;:: .::.:./ ./ -:'???T :/ '5.1.2'..:57 / 

.•••••.•••. :·22I::Z ./:< 
:.~:. l.. 

KM616FR2000 o-7o·c 1.S(Min)-2. ?(Max) 2.0V ± 0.2 Operation 300*ns 

KM616FS2000 o-7o·c 2.3(Min)-3.3(Max) 
2.5V ± 0.2 Operation 120*/150ns 

3.0V ± 0.3 Operation 85ns 

KM616FV2000 0-70°C 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

KM616FR20001 -40-as·c 1.8(Min)-2.7(Max) 2.0V ± 0.2 Operation 300*ns 

2.5V ± 0.2 qperation 120*/150ns 
KM616FS20010 -4o-as·c 2.3(Min)-3.3(Max) 

3.0V ± 0.3 Operation 85ns 

KM616FV2000I -4o-as·c 3.0(Min)-3.6(Max) 3.3V ± 0.3 Operation 70*/85ns 

*All the parameters are measured with 30pF test load 

•tMfiliiltP 
ELECTRONICS 

comments 

Commercial 

Industrial 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 

PARAMETER LIST FOR EACH SPEED BIN 
;:: 

- -< 

Read Read cycle time tRC 70 - 85 - 100 - 120 -
Address access time tAA - 70 - 85 - 100 - 120 

Chip select to output tco1 - 70 - 85 - 100 - 120 

tco2 

Output enable to valid output tOE - 35 - 45 - 50 - 60 

UB, LB Access Time tBA - 35 - 45 - 50 - 60 

Chip select to low-Z output tLZ1 10 - 10 - 10 - 20 -
tLZ2 

Output enable to low-Z output tOLZ 5 - 5 - 5 - 20 -
tBLZ 

Chip disable to high-Z output tHZ1 0 25 0 25 0 30 0 35 

tHZ2 

Output disable to high-Z output tOHZ 0 25 0 25 0 30 0 35 

tBHZ 

Output hold from address tOH 10 - 15 - 15 - 15 -
Write Write cycle time twc 70 - 85 - 100 - 120 -

Chip select to end of write tcw 60 - 70 - 80 - 100 -
Address set-up time tAS 0 - 0 - 0 - 0 -
Address valid to end of write tAW 65 - 70 - 80 - 100 -
Write pulse width tWP 55 - 60 - 70 - 80 -
UB, LB Valid to End of Write· tBW 65 - 70 - 80 - 100 -

Write recovery time tWR 0 - 0 - 0 - 0 -
Write to output high-Z tWHZ 0 25 0 25 0 30 0 35 

Data to write time overlap tow 30 - 35 - 40 - 50 -
Data hold from write time tDH 0 - 0 - 0 - 0 -

· End write to output low-Z tow 5 - 5 - 5 - 5 -

•not yet available, only for reserved speed bins. 

ttMfiiiii» 
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Preliiminary 
CMOSSRAM 

• Ef0 
1··: .::::,· 

:cc" 

150 - 300 - ns 

150 - 300 ns 

- 150 - 300 ns 

75 - 150 ns 

- 75 - 150 ns 

20 - 50 - ns 

20 - 30 - ns 

0 40 0 60 ns 

0 40 0 60 (lS 

15 - 30 - ns 

150 - 300 - ns 

120 - 300 - ns 

0 - 0 - ns 

120 - 300 - ns 

100 - 200 - ns 

120 - 300 - ns 

0 - 0 - ns 

0 40 0 60 ns 

60 - 120 - ns 

0 - 0 - ns 

5 - 20 - ns 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 

DATA RETENTION CHARACTERISTICS 

Vee for data retention VDR CS2Vcc-2.0V 

Data retention current IDR 
Vcc=3.0V 
CS2Vcc-0.2V 

Data retention set-up time tSDR See data retention 

Recovery time tRDR 
waveform 

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

-TA=25°C, the value is too small to detect by test machine, o.01µA statistically 
- The min value is almost OnA statistically 

DATA RETENTION WAVE FORM 

(CS controlled) 

1.5 

Super Low Power 

Low Low Power 

0 

tRC 

Vee 
tsoR -.i4-----D_at_a_R_e_te_n_tio_n_M_o_d_e ____ . 

Preliiminary 
CMOSSRAM 

3.6 v 
2.0 µA 
5.0 

ns 

3.3/3.0/2.7/2.3/1.SV - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VIH 

VDR 

cs 
GND 

41i'1'1fi@IP 
ELECTRONICS 

cs :<::: Vee - 0.2V 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 

TIMMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
( CS=OE=VIL, WE=VIH, UB or, and LB=VJL) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (WE=V1H) 

~ Address 

tAA 

cs 

UB, LB 

Data out 

NOTES (READ CYCLE) 

he 

Data Valid 

Preliiminary 
CMOSSRAM 

1. tHZ and tOHZ are defined as the time at which the outputs achieve the open circun condnions 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 from device to device interconnection. 

239 •1Mfiiiii> 
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KM616FV2000, KM616FS2000, KM616FR2000 Family 
Preliiminary 

CMOSSRAM 

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

--------------twc-------+1 ~-------

Address 

twR(4) 

14-----tCW(2)-----+I 

tAs(3) 

Data in 

Data out -~~~t-~z~L -~t~~J~ Data Undefined _J-- ~ 

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

twc 

Address 

twR(4) 

tAs<J> tCW(2) 

cs 

tAw 

UB, LB 
tew 

twP(1) 

WE 

Data in e·~ Data Valid '") 
Data out High-Z High-Z 

d'i'ifilhiiP 240 
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KM616FV2000, KM616FS2000, KM616FR2000 Family· 
Preliiminary 

CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB Controlled) 

--------twC---------M ----------.. r----------
Address 

Data in 

---,-----lcw(2)------

---------lwP(2)------

-----twP(1)-----.i 

,lj===tow 
___________________ ___,;1\__ Data Valid 

twR(4) 

'").....____ 
Data out --------High-Z------------------High-Z------

NOTES (WRITE CYCLE) 

1. A write occurs during the overlap(tWP) of a low CS and low WE'. A write begins when CS goes low and WE' goes low with asserting Ul!i or LB for single 
byte operation or simultenious asserting DB and LB for double byte operation. A write ends at the earliest transition when CS goes high and WE goes 
high. The twP is measured from the beginning of write to the end of write. 

2. tCWismeasured from the Cs going low to end of write. 

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

4. twR is measured from the end or write lo the adclress change. twR applied in case a write ends as CS or WE' going high. 

FUNCTIONALDESC~PTION 

•••/·• ... ~:::·· 
· ..... 

,.,.~ ,. / < = 1::::..· ...... 

H x x x x Not Select Hj_g_h-Z Hj_g_h-Z ISB1 

L x x H H Output Disable H!Jlh-Z H!Jlh-Z Ice 
L H H x x H!Jlh-Z H!.9..h-Z 

L L H H L Dout H!Jlh-Z 

L H L H L Read H!.g_h-Z Dout Ice 

L L L H L Dout Dout 

L L H L x Din H!.[h-Z 
Ice 

L H L L x Write H!.g_h-Z Din 

L L L L x Din Din 

• X means don't care (Must be in high or low states) 

ttMH@• 
ELECTRONICS 
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KM616FS2000Z, KM616FR2000Z Family 
Preliminary 

CMOSSRAM 

128Kx16bit Super Low Power and Low Voltage Full CMOS SRAM 
with 48-CSP(Chip Size Package) 
FEATURES 
• Process Technology : 0.4/.DTI Full CMOS 

• Organization :128Kx16 

• Power Supply Voltage 

KM616FS2000Z Family: 2.3V(Min) - 3.3V(Max) 

KM616FR2000Z Family : 1.8V(Min) - 2.7V(Max) 

• Low Data Retention Voltage: 1.SV(Min) 

• Three state output status and TTL Compatible 

• Package Type: 48-CSP with 0.75mm ball pitch 

PRODUCT FAMILY 

KM616FS2000Z 

KM616FR2000ZI 

Commercial 
(0-7o·c) 

*The parameter is measured with 30pF test load. 

48-CSP PIN TOP VIEW 

A 

B 

c 

D 

E 

F 

G 

H 

2 3 

LB OE Ao 

1/09 UB A3 

1/010 1/011 A5 

Vss 1/012 NC 

Vee 1/013 NC 

1/015 1/014 A14 

1/016 NC A12 

NC As A9 

*See last page for package dimension. 

•1Mf11iii" ELECTRONICS 

4 

A1 

A4 

A6 

A7 

A16 

A15 

A13 

A1o 

2.3-3.3V 

1.8-2.?V 

5 

A2 

cs 
1/02 

1/04 

1/05 

1/06 

WE 

A11 

GENERAL DESCRIPTION 
The KM616FS2000Z and KM616FR2000Z family are fabri

cated by SAMSUNG's advanced Full CMOS process technol

ogy. The family can support various operating temperature 

ranges and has very samll from factor with 0.75 ball pitch and 6 

x 8 ball array. The family also support low data retention voltage 

for battery back-up operation with low data retention current. 

1OO*@Vee=3.0 ± 0.3V 80mA(Max) 
10µA 
(max) 

150*@Vee=2.5±0.2V 50mA(Max) 

FUNCTIONAL BLOCK DIAGRAM 

6 

NC 

1/01 

Qj 
Qj ~ 

Memory Ao-A16 :::J "C 
ID a Array "C 0 
"C Ql 

1/03 
<{ 0 

Vee 

Vss 

1/07 Ctrl 

I/Os 

NC 

I .... :..::::.. ::.. } .). ····· ./ <> ..,. 

Ao-A16 Address ln_Quts LB Lower B_y_te{l/01 - s}_ 

WE Write Enable lp_Qut UB U.EE_er ~ejJ/09 - 1~ 

cs Ch!£. Select ln_Qut Vee Power 

OE Output Enable Input Vss Ground 

l/OH/016 Data ln_Q_uts/Ou~uts N.C. No Connection 
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Bottom View 

Min ~ 
0.75 

6.10 6.20 

- 3.75 

13.65 13.75 

5.25 

0.30 0.35 

0.80 

0.55 

- 0.25 

- -

Side View 

Detail A 
Ball #A1 

I 

0 

E1 

E 

Max 

-
6.30 

I Detail A I 

-
13.85 

-
ci. 

~ 
N 

0.40 c:i 

0.81 ci. 

- ~ 
lO - c:i 

0.08 

Back View 

1+-~~~~!B~~~~--

Elastomer 

Elastomer 

0.3/Typ. 

SRAM Die 

~ 
1. Bump counts: 48(8row x Brow) 

2. Bump pitch: (x,y)=(0.75 x 0.75)(typ.) 

3. All tolerence are +/-0.050 unless 

otherwise specified. 

4. Typ : Typical 

5. Y is copianarity : 0.08(max) 
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KM88FS87, KM88FR87 Family 
Preliminary 

MS RAM 

Integrated 256K x 8 bit MaskROM with 128K x 8 bit SRAM 

FEATURES 

• Process Technology: 0.4µm Full CMOS 
• Both ROM and RAM in one chip 
• Organization : 256Kx8(ROM), 

128K x 8(SRAM) 
• Power Supply Voltage 

KM88FS87 Family : 2.3V(Min) - 2.7V(Max) 
KM88FR87 Family : 1.8V(Min) - 2.2V(Max) 

• Low Data Retention Voltage : 1.5V(Min) 
• Three state output status and TTL Compatible 
• Package Type : 32-TSOP I - Forward 

32-sTSOP I - Forward 

PRODUCT FAMILY 

Product 
f~tflily 

KM88FS87 

KM88FR87 

KM88FS871 

KM88FR871 

Commercial 
(0-70°C) 

lndustria 
(-40-85°C) 

*measured with 30pF test load 

PIN DESCRIPTION 

SMA11 ;o SMAll 
SMAe 

SMA1:i 
SMAu 

MA11 
ScE 

32-TSOP(I)- Forward Vee 
WE 32-sTSOP(I)- Forward SMA1a 

SMA1! 
SMAu 12 

SMA' 13 
SMAe 
SMA• 
SMA• 

It•·•· Name c~~ Function 

2.3-2.7V 

1.8-2.2V 

2.3-2.7V 

1.8-2.2V 

G' 
31 SMA10 
30 MCe' 

l/Oe 
1/01 

27 l/Oo 
26 110. 

110. 
24 v .. 
23 1103 

1102 
21 1/01 
20 Ao 

SMA• 
SMA2 
SMA, 

_::_ 

SMA0-1s Addresses for ROM & SRAM array 

MA11 MSB address for only ROM 

SCE SRAM array select 

MCE ROM array select 

WE SRAM Write Enable 

G Output Enable 

1101-s Inputs & Output signals 

* MA11 is used only for ROM 

tt:!:l:fiiiiliP 
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110_::_ 

I 

I 

I 

I 

I 

I 

110 

250/500 

250/500 

250/500 

250/500 

GENERAL DESCRIPTION 
The KM88FS87 is fabricated by SAMSUNG's advanced Full 

CMOS process technology. The family is a combination chip 

consist of 2Mbit ROM organized as 256K words by 8bits and 

1 Mbit SRAM organized as 128K words by 8bits . 

The family can support various operating temperature ranges 

and super low voltage operation. The family also support low 

data retention voltage for battery back-up operations with low 

data retention current. 

32-TSOP I 
32-sTSOP I 

Forward 

standby 
(ls~1.Max} 

5µA 

7/5mA 

4/3mA 

7/5mA 

4/3mA 

ADDRESS SCRAMBLE 

SRAM 
ROM 

LSB ....................... MSB 

SMAO, ...................... SMA16 
SMAO, ........... SMA16, MA17* 

* MA11 is not used for 128Kx8 RAM 

KEY APPLICATION 
Alpha-numeric pager, CT2, Cellular phone, POS, PDA, 

Electronic Data Bank, etc. 
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KM648261A 

64K x 4 Bit High-Speed BiCMOS Static RAM 

FEATURES 
• Fast Access Time 6, 7, 8,ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 90mA(Max.) 

(CMOS): 20mA(Max.) 

Operating Current :160mA(f=100MHz) 
• Single 5.0V± 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 

KM648261AJ: 28-SOJ-300 

FUNCTIONAL BLOCK DIAGRAM 

Ao----< 

A1----1 

Ai----< 

A3-------< 

A4 __ ___, 

As-------< 

As--___, 

1101-1/04 

cs ------d 

WE 

OE -----<j 

dMfilUI» 
ELECTRONICS 

Pre-Charge-Circuit 

Memory Array 
128 Rows 

512x4 Columns 

BiCMOS SRAM 

GENERAL DESCRIPTION 
The KM648261A is a 262, 144-bit high-speed Static Random 
Access Memory organized as 65,536 words by 4 bits. The 
KM648261A uses four common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 KM648261A is packaged 
in a 300 mil 28-pin plastic SOJ. 

PIN CONFIGURATION(Top View) 

0 

SOJ 
Vss Vee 

1/02 I/Os 

WE. 

A5 

A6 

A7 

PIN FUNCTION 

l PinNarne . 

:· Pin Function 
Ao-A1s Address ln_Q_uts 

WE Write Enable 

cs Ch!2_ Select 

OE OutQut Enable 

1101-1/04 Data ln_e..uts/Ou~uts 

Vee Powe!:{_5.0V1 

Vss Ground 

N.C No Connection 
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KM64B261A BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS* 
Parameter Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

.. Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA = o to 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.75 5.0 5.25 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 - Vee+ 0.5** v 
Input Low Voltage VIL -0.5* - 0.8 v 

* VIL(Min) = -2.0(Pulse Width::;;3ns) for I :::;; 20mA 

** VIH(Max) =Vee+ 2.0V(Pulse Width ::;;ans) for I :::;; 20mA 

DC AND OPERATING CHARACTERISTICS(TA = o to 1o·c ,Vee= 5.ov ± 10%, unless otherwise specified) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current lu VIN = Vss to Vee -10 10 µA 

Output Leakage Current ILO CS=V1H or OE=V1H or WE=V1L -10 10 µA 
Vour = Vss to Vee 

Operating Current Ice f=100MHz, 100% Duty - 160 mA 
CS=V1L, VIN = V1H or VIL, lour-OmA 

Standby Current ISB Min. Cycle, CS=VIH - 90 mA 

ISB1 f=OMHz, CS ~ Vee-0.2V, 
20 mA 

VIN ~ Vee-0.2V or VIN :::;; 0.2V 
-

Output Low Voltage l..evel VOL IOL=BmA .. 0.4 v 

Output High Voltage Level VOH IOH=-4mA 2.4 - v 

CAPACITANCE*(TA=25°C, f=1.0MHz) 

Item Symbol Test Conditions MIN Max Unit 

Input/Output Capacitance C110 V11o=OV - 7 pF 

Input Capacitance CIN V1N=OV - 7 pF 

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

d!:i: fjliii• 
ELECTRONICS 
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KM648261A 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.0V± 5%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

BiCMOS SRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

1 DOUT o>-----+-1 480Q 
Zo = 50Q DOUT 

255Q 5pF* 

VL=1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

" 
~-,,-<.···· ,.~----cc 

.< KM6.4B261A-'6•··- I ~ KM64B~~1J\~7 Kf\1.~4S26~A,.S· . -Parameter Symbol Unit 
I 

----

~-
Min I Max Min Max Min '"---Max .·· .......... _;;_··· · .. I 

~ _cJ 

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 Enable to Low-Z Output Access Time tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 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 

41:f:i:filiil> 
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KM64B261A BiCMOS SRAM 

WRITE CYCLE 

KM648261A-6 KM648261A-7 KM648261A-8 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Write Cycle Time tWC 6 - 7 - 8 - ns 

Chip Select to End of Write tCW 6 - 7 - 8 - ns 

Address Setup Time tAS 0 - 0 - 0 - ns 

Address Valid to End of Write tAW 3.5 - 4 - 4.5 - ns 

Write Pulse Width(OE High) ·tWP 3.5 - 4 - 4.5 - ns 

Write Pulse Width(OE Low) tWP1. 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 tDW 3 - 3.5 - 4 - ns 

Data Hold from Write Time tDH 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - ns 

TIMING DIAGRAMS 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

df:l:filiiilP 
ELECTRONICS 
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KM648261A BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

t\NP1(2) 

Data In 

Data Out 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVllC 

ADD 

tAW 

tCW(3) 

t\NP(2) 

tow tDH 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

tl"fifJiiil' ELECTRONICS 
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KM648261A BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(3} (CS=Controlled) 

ADD 

Data In 

Data Out 

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 WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 110 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESCmPTION 
I/> 

? i.2 CI Z7?M;d~:~ 
[' 

.:=- / .>· 
:-c-

':':YQ: = 
.,:: .'\Afl;:: :)· J.= l/OPln su.RQ!tcurrent , . 

H x X* Not Select Hig_h-Z lsB, ISB1 

L H H Ou!Qut Disable H!.g_h-Z Ice 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 
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KM64258C 

64K x 4 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 12, 15, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

( CMOS) : 2mA(Max.) 

Operating KM64258C - 12: 150mA(Max.) 

KM64258C - 15: 140mA(Max.) 

KM64258C - 20: 130mA(Max.) 
• Single 5. OV ± · 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 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 

Ao 
A1 
A2 
A3 ----+-I 

A4 ---+1 

As 
A13---+1 

A14---+1 

A15----+-I 

cs -----d 

WE 

OE ------Q 

tJm'iflljiliP 
· ELECTRONICS 

Pre-Charge-Circuit 

Memory Array 
512 Rows 

128x4 Columns 

CMOSSRAM 

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 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM64258C is packaged in 
a 300 mil 28-pin plastic DIP or SOJ . 

PIN CON FIGURA TION(Top View) 

Ae 

A7 

AB 

Vss 

PIN FUNCTION 
[ y _LL ;.;: / 

Ao-A1s Address l'!Q.Uts 

WE Write Enable 

cs Ch!E_ Select 

OE Ou~ut Enable 

1/01 -1104 Data lnputs/Ou~uts 

Vee Powetl_+5.0VJ. 

Vss Ground 

N.C No Connection 

N.e. 
N.e. 
1/04 

~>_;____~ 
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KM64258C CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

>< ··•<<.·····~ •······· 
}/ = 7 

····························· •<··· >• ~ 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 

Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA= Oto 70°C) 

ILL<>·•··•· ;;_;;_ .. /. • SS >> .... ..: 2····· < •····· .. ·· .... > ····•::·<• .... ··· i········ ...•. ....... 
. /••········ 

Supply Voltage Vee 4.5 5.0 5.5 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 - Vee+ 0.5** v 

Input Low Voltage VIL -0.5* - 0.8 v 

* VIL( Min) = -2.0(Pulse Widths 1 Ons) for I s 20mA 

*" V1H(Max) =Vee+ 2.0V(Pulse Widths 10ns) for I s 20mA 

DC AND OPERATING CHARACTERISTICS(TA= Oto 1o·c,vee=5.0V ± 10%, unless otherwise specified) 

:IJ-ZJ = 
7Z·····················•J?T 

~~" I. :7'?77 ~ ;c;;;z 
········· ....... 

;:;: :;::::: 

······= Input Leakage Current Ill VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 17ns - 150 mA 
CS=VIL, VIN = VIH or VIL, 20ns - 140 
lour-OmA 

25ns 130 -
Standby Current lsB Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
2 mA 

VIN 2 Vcc-0.2V or VIH or VIN s 0.2V -
Output Low Voltage Level VOL le!>L=BmA - 0.4 v 

Output High Voltage Level VoH loH=-4mA 2.4 - v 

VoH1* loH1 =-0.1 mA - 3.95 v 

*NOTE: Vee= 5.0V ± 5%, Temp.=25°C 

CAPACITANCE*( TA =25°C, t=1.0MHz) 

. +•··· /}.< 
....... . ) 2 ) < ····· 

...... 
-. .,-.·'Y-'-'- ~ .2_ -'-'- •· I>~ s:::'.:2 

Input/Output Capacitance C110 V11o=OV - 8 pF 

Input Capacitance CIN V1N=OV - 7 pF 

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

•!Mfillii» 
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KM64258C CMOS SRAM 

AC CHARACTERISTICS(TA= 0°C to 70°C, Vee= 5.0V±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels 

Input Rise and Fall Times 

Input and Output timing Reference Levels 

Output Loads 

Output Loads(A) 

READ CYCLE 
· .. · 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Select to Output · 

Output Enable to Valid Output 

Chip Enable to Low-Z Output Access 

Output Enable to Low-Z Output 

Chip Disable to High-Z Output 

Output Disable to High-Z Output 

Output Hold from Address Change 

Chip Selection to Power Up Time 

Chip Selection to Power Down Time 

rttMfiliii» 
ELECTRONICS 

Value 

OVto 3V 

3ns 

1.5V 

See below 

*Including Scope and Jig Capaci\ance 

1 
Symbol 

I 

tRC 

tAA 

tCO 

tOE 

tLZ 

tOLZ 

tHZ 

tOHZ 

tOH 

tPU 

tPD 

KM64258C~12 i KM64258Cc;.15 KM64258C~20 ... 1 
·. ·. 

·1-------....-.-----.....__...._..,.......,........,......,....~1--_......-.......,........,....,...,.........._ ... -1.. Unit 
Min Max I Min Max Min Max ·· 1 < 1 

12 15 20 ns 

12 15 20 ns 

12 15 20 ns 

6 7 9 ns 

3 3 3 ns 

0 0 0 ns 

0 6 0 7 0 10 ns 

0 6 0 7 0 10 ns 

3 3 3 ns 

0 0 0 ns 

12 15 20 ns 
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KM64258C CMOSSRAM 

WRITE CYCLE 

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

Min Max Min Max Min Max 

Write Cycle Time tWC 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) tWP1 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 tDW 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 WA.VE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD 
y \If 
A JI\ 

tAA 

tOH 

:x:x [X [X :x [X [X 
Previous Data Valid rx Data Valid lX IX :x IX. IX 

Data Out 

•l"i'ifjiliP 
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KM64258C CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tLZ(4,5) 

Oata Out Data Valid 

Vee 

Current 

tPU ....... ~~: ................. }so% 
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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

Data In 

Data Out 

tt:!:i:t111i1$ 
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KM64258C CMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2} (OE=Low Fixed) 

!WC 

ADD 

!AW 

tCW(3) 

IWP1(2) 

tDW 

Data In Data Valid 

!OW 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3} (CS=Controlled) 

!WC 

ADD 

tCW3 

IWP(2) 

IDW 

Data In Data Valid 

Data Out 
Hi h-Z(S) 

262 t1ifafiijil• 
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KM64258C CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and· WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
.·/ JG v.:·.···· 

H x X* Not Select High-Z ISB, ISB1 

L H H Outi:>~t Disable High-Z Ice 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

ttMHllli" · 
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KM688261A 

32K x 8 Bit High-Speed BiCMOS Static RAM 

FEATURES 
• Fast Access Time 6, 7, 8, ns(Max.) 
• Low Power Dissipation 

Standby (TIL) : 110mA(Max.) 

( CMOS) : 20mA(Max.) 

Operating Current: 170mA(f=100MHz) 
• Single 5.0V± 5% Power Supply 
• TIL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM688261 AJ : 32-SOJ-300 

FUNCTIONAL BLOCK DIAGRAM 

Ao----;... 

A1----1-1 

A2 ----1-i 

A3 __ __,_, 

A4----l-i 

As------1-, 

Ae----1-i 

1101-llOs 

cs ----.,__.,/""""""'\ 

WE 

OE' ------.l 

t11Jnt11iil" ELECTRONICS 

Pre-Charge-Circuit 

Memory Array 
512 Rows 

128x4 Columns 

A7 As A9 A10A11 A12A13A14 

BiCMOS SRAM 

GENERAL DESCRIPTION 
The KM688261A is a 262, 144-bit high-speed Static Random 
Access Memory organized as 32,768 words by 8 bits. The 
KM688261A uses eight common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced BiCMO$ process and designed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM688261A is packaged 
in a 300 mil 32-pin plastic SOJ . 

PIN CONFIGURATION(Top View) 

0 

Vee SOJ Vss 

Vss Vee 

1103 1106 

iiiiE 
A4 

As 

A6 

A7 

PIN FUNCTION 

r 2. l~ ~ ·:< /.>.· &27 > ---
Ao-A14 Address l~uts 

WE Write Enable 

cs Ch!e_ Select 

~ Ou!Q_ut Enable 

1101-llOa Data l~uts/Ou!Q_uts 

Vee Powe.!1_5.0\Q_ 

Vss Ground 

N.C No Connection 
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KM68B261A BiCMOS SRAM 

ABSOLUTE MAXIMUM RA TINGS* 

Parameter Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN, VOOT -0.5to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65to 150 ·c 
Operating Temperature TA Oto70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause perml!lnent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA= Oto 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.75 5.0 5.25 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 - Vee+ 0.5** v 

Input Low Voltage VIL -0.5* - 0.8 v 

* V1L(Min) = -2.0(Pulse Width~3ns) for I ~ 20mA 

** V1H(Max) =Vee+ 2.0V(Pulse Width ~ans) for I ~ 2omA 

DC AND OPERA TING CHARACTERISTICS(TA = o to 1o·c ,Vee= 5.ov ± 10%, unless otherwise specified) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current lu VIN = Vss to Vee -10 1() µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -10 10 µA 

Vour = Vss to Vee 

Operating Current Ice f=100MHz, 100% Duty - 170 mA 
CS=VIL, VIN = VIH or VIL, IOUT=OmA 

Standby Current ISB Min. Cycle, CS=VIH - 110 mA 
ISB1 f=OMHz, CS ~ Vcc-0.2V, 

20 mA VIN ~ Vcc-0.2V or VIN ~ 0.2V -
Output Low Voltage Level VOL loL=BmA - 0.4 v 

Output High Voltage Level VoH loH=-4mA 2.4 - v 

CAPACITANCE*(TA=25°C, f=1.0MHz) 

Item Symbol Test Conditions MIN Max Unit 

Input/Output Capacitance C110 Vt!o=OV - 7 pF 

Input Capacitance CIN VIN=OV - 7 pF 

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

t1Mf11iil• 
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KM68B261A 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

BiCMOSSRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

+5.0V 

DOUT · o>----+-1 
255Q 

Zo = 50Q DOUT 
4BOQ 

5pF* 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

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 Enable to Low-Z Output Access tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 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 

tt:f:l:H iiii• 
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KM688261A BiCMOSSRAM 

WRITE CYCLE 

KM688261A-6 KM68B261A-7 KM68B261A-8 
Parameter Symbol Unit 

Min Max Min Max Mil') Max 

Write Cycle Time tWC 6 - 7 - 8 - ns 

Chip Select to End of Write tCW 6 - 7 - 8 - ns 

Address Setup Time tAS 0 - 0 - 0 - ns 

Address Valid to End of Write tAW 3.5 - 4 - 4.5 - ns 

Write Pulse Width( OE High) tWP 3.5 - 4 - ·4.5 - ns 

Write Pulse Width( OE Low) tWP1 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 tDW 3 - 3.5 - 4 - ns 

Data Hold from Write Time tDH 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - ns 

TIMING DIAGRAMS 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

!AA 

!CO 

!OE 

tOLZ 
tLZ(4, 5) 

Data Out 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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

ttMtJliiliP 
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KM688261A BiCMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tWP1(2) 

Data In 

Data Out 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

tWC 

ADD 

tAW 

tCW(3) 

tWP(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

•1Mfiiiil' ELECTRONICS 
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KM688261A BiCMOS SRAIYI 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(B) 

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 '\/VE.. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 110 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
!'.':·. :.:.:::::. :::: .. ,:;:;.;. . ': l<i Made >•••·· . 

c'··.··· /, ...... , .:.;:.;:·· ,r··· Supply Current ..:... :,.:::: }>: .·> . '< """· :':11\rt"ID :: > . 
H x X* Not Select H.!.9_h-Z ISB ISB1 

L H H OU1Q_ut Disable H.!.9_h-Z Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

tJ:f:l:filiil" 
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KM68257C/CL 

32K x 8 Bit High-Sp~ed CMOS Static RAM 

FEATURES 
• Fast Access Time 12, 15, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 
( CMOS) : 2mA(Max.) 

0.1 mA(Max.)- L-ver. only 

Operating KM68257C/CL- 12: 165mA(Max.) 
KM68257C/CL- 15: 150mA(Max.) 

KM68257C/CL- 20: 140mA(Max.) 
• Single 5.0V ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 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 

KM68257C/CLP : 28-DIP-300 
KM68257C/CLJ : 28-SOJ-300 
KM68257C/CLTG : 28-1T"SOP1-0813, 4F 

FUNCTIONAL BLOCK DIAGRAM 

A3 
A4 
As 
A6 
A7 
As 
A12 
A13 
A14 

cs----.-..;'\ 

WE 

OE------<1 

•l""ifiliii• 
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Pre-Charge-Circuit 

Memory Array 
512 Rows 

64x8 Columns 

CMOSSRAM 

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 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM68257C is packaged in 
a 300 mil 28-pin plastic DIP, SOJ or TSOP1 forward. 

PIN CONFIGURATION(Top View) 

OE" 1 0 2S A10 
A11 2 27 cs 
A9 3 26 1108 
AS 4 2S 1/07 

A13 s 24 1/06 
iiiiE 6 23 1/05 
Vee 7 TSOP1 22 1104 
A14 s 21 Vss 
A12 9 20 1/03 

A7 10 19 1/02 
A6 11 1S 1/01 
AS 12 17 AO 
A4 13 16 A1 
A3 14 1S A2 

A14 0 Vee 

Vl/E. 

A13 
A6 AB 
AS 

SOJ/DIP OE 

PIN FUNCTION 

L .•>\.::•:.•< 

....... :···············•:•li.____ 

:..C••c•.>: • .... 
/ . j t• 1-2 

Ao-A14 Address ln_e_uts 

WE Write Enable 

cs Ch!Q_ Select 

OE Ou~ut Enable 

1/01 - I/Os Data ln_e_uts/Ou~uts 

Vee Powe!1_+5.0V1 

Vss Ground 

270 



KM68257C/CL CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS"' 

Parameter Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN, VouT -0.5 to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 

Operating Temperature TA Oto 70 ·c 

*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at-these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA= Oto 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 - Vee+ 0.5** v 

Input Low Voltage VIL -0.5* - 0.8 v 

* VIL(Min) = -2.0(Pulse Width::;; 1.0ns) for I ::;; 20mA 

** V1H(Max) =Vee+ 2.0V(Pulse Width::;; 10ns) for I ::;; 20mA 

DC AND OPERATING CHARACTERISTICS(TA = o to 1o·c,vcc=5.ov ± 10% unless otherwise specified) 

Parameter Symbol Test Conditions Min Max . Unit 

Input Leakage Current ILi VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns - 165 mA 
CS=VIL, VIN = VIH or VIL, . 15ns - 150 
lour=OmA 

2Dns 140 -
Standby Current lse Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS ~ Vcc-0.2V, Normal - 2 
mA VIN ~ Vcc-0.2V or VIN ::;; 0.2V L-ver - 0.1 

Output Low Voltage Level VOL loL=BmA - 0.4 v 

Output High Voltage Level VoH loH=-4mA 2.4 - v 

VOH1* loH1=0.1mA - 3.95 v 

* Vcc=5.0V ± 5% Temp. = 25°C 

CAPACITANCE"'( TA =25 ·c, f=1.0MHz) 

Item Symbol Test Conditions MIN Max . Unit 

Input/Output Capacitance C110 V11o=OV - 8 pF 

Input Capacitance CIN VIN=OV - 7 pF 

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

ttm'ifiliili• 
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KM68257C/CL 

AC CHARACTERISTICS(TA= O°C to 7o·c, Vee= 5.ov± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OV to 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5V +5.0V 

480.Q 480.Q 
DOUT DOUT 

255.Q 30pF* 255.Q 5pF* 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 12 15 20 ns 

Address Access Time tAA 12 15 20 ns 

Chip Selectto Output tCO 12 15 20 ns 

Output Enable to Valid Output tOE 6 7 9 ns 
Chip Enable to Low-Z Output Access Time tLZ 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 10 ns 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 10 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 DownTime tPD 12 15 20 ns 

tW:fi'iH» 
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KM68257C/CL CMOSSRAM 

WRITE CYCLE 
KM68257C/CL-12 KM68257C/CL-15 KM68257C/CL-20 

Parameter Symbol Unit 
Min Max Min Max Min Max 

Write Cycle Time tWC 12 - 15 - 20 - ns 

Chip Select to End of Write tCW 9 - 11 - 13 - ns 

Address Setup Time tAS 0 - 0 - 0 - ns 

Address Valid to End of Write tAW 9 - 12 - 13 - ns 

Writr Pulse \Nidth(OE High) 
i 

tWP 9 - 12 - 13 - ns 

Write Pulse \Nidth(OE Low) tWP1 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 tDW 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 WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD w \I 
A }\_ 

!AA 

tOH 

:x :w \ 
Previous Data Valid IX Data Valid :x :x Data Out 

•. : I. 

etMfiiW» 
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KM68257C/CL CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tlZ(4,5) 

Data Out Data Valid 

Vee 

Current 

tPU 

••••••• ~~:- - - - - - - - - - - - - - - - - -} 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 ±200mV from steady state voltage with Load(B). This paramete,r is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. . . 
8. For common 110 applicati,ons, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 
tAW 

tCW(3) 

tWP(2) 

tow 

Data In Hi h-Z 
Data Valid 

·•1MfiliiltP 
ELECTRONICS 

274 



KM68257C/CL CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVVC 

ADD 

tAW 

tCW(3) 

tWP1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tCW3 
tWR(5) 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(S) 

tt:M fill!,, 
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KM68257C/CL CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE go.ing low ; A 

write ends at the earliesttransition CS going high or WE going liigh. tWP is measured from the beginning of write to the end of write: 
3. tCW is measured from the later of CS going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. rNR. 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 1/0 applications, mi.nimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 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 OE Mode 

H x X* Not Select 

L H H OutQ_ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA= a·c to70°C) 

Parameter S_ymbol Test Condition 

Vee for Data Retention VDR CS z Vee - 0.2V 

Data Retention Current IDR Vee= 2.0V, cs z Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN ~ 0.2V 

Data Retention Set-U_e_ Time tSDR See Data Retention 

Recovery Time tRDR Wave form(below) 

* L-Ver only. 

DATA RETENTION WAVE FORMccs controlled) 

Vee 

4.5V 

2.2V 

· VDR 

cs 
GND 

•1Mfiliii» 
ELECTRONICS 

tSDR Data Retention Mode 

cs 2 Vee - 0.2V 

1/0 Pin S~Current 

Hlg_h-Z ISB ISB1 

Hig_h-Z Ice 

DQUT Ice 

DIN Ice 

Min. T~ Max. Unit 

2.0 - 5.5 v 

0.07 mA - -

0 - - ns 

5 - - ms 

tRDR 

276 





:1 

I 

I 



KM611001/L 

1 M x 1 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 20, 25, 35ns(Max.) 
• Low Power Dissipation 

Standby (TIL) : 40mA(Max.) 

(CMOS): 2mA(Max.) 

0.5mA(Max.); L-ver. only 

Operating KM611001/L - 20: 130mA(Max.) 

KM611001/L- 25: 110mA(Max.) 

KM611001/L- 35: 100mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TIL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention; 2V(Min.)- L-ver. only 
• Standard Pin Configuration 

KM611001/LP : 28-DIP-400 
KM611001/LJ : 28-SOJ-400A 

FUNCTIONAL BLOCK DIAGRAM 

Ao----+-1 
A1----+-1 
A2----+-I 
A3---+-1 
As---+-1 
As---+-1 
A7----+-1 

Aa---+-1 
A9---+-1 

DIN 
Do UT 

ttiJ:lfi'JiliP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

2048 x1 Columns 

CMOS SRAM 

GENERAL DESCRIPTION 
The KM611001/L is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 1 bit. The 
KM611001/L has separate input and output line for fast read and 
write access. 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 KM611001/L is packaged 
in a 400 mil 28-pin plastic DIP or SOJ. 

PIN CONFIGURATION(Top View) 

A6 

A7 

As 

Dour 

iiiiE 
Vss 

0 

SOJ/DIP 

PIN FUNCTION 

Pin Name cc>·· .Li(< 

Ao -A19 Address ln_e_uts 

WE Write Enable 

cs Ch!Q_ Select 

DIN Data ln_e_ut 

DOUT Data Output 

Vee Powe!'.{_+5Vl 

Vss Ground 

N.C No Connection 

N.e. 

A13 

A12 

;:;¥~}> 
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KM611001/L CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 

Operating Temperature TA Oto 70 ·c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 Vee+ 0.5** v 
Input Low Voltage VIL -0.5* 0.8 v 

* V1L(Min) =-2.0V a.c(Pulse Widths 10ns) for I s 20mA 

** V1H(Max) =Vee+ 2.0Va.c (Pulse WidthS10ns) for Is 20mA 

DC AND OPERA TING CHARACTERISTICS(TA =Oto 70°C, Vee= 5.0V ± 10%, unless otherwise specified) 

Lit . \ ·<· 2 > <<. ~····· \.•·•.<> _i__ ::::e:..;;:.:;;,;•• • /_l±l_<I· ..... .... 
z 

Input Leakage Current lu VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS =V1H or WE=VIL -2 2 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 20ns - 130 mA 
CS=VIL, VIN = VIH or VIL, 25ns - 110 
lour=OmA 

35ns 100 -
Standby Current ISB Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS ;;;:: Vee-0.2V, Normal - 2 
mA VIN ;;;:: Vcc-0.2V or VIN s 0.2V L-Ver. - 0.5 

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

CAPACITANCE*< TA =25°C, f=1.0MHz) 
3 ?i;c· .;. 

····· 
;:::: ::::~:== I SM!fil<T /. 7-T: ;:;;•::-cs 

•;:;:· .:;:;::: ...... !:<•.••····· .. /•: I.< 

Input/Output Capacitance C110 V11o=OV - 7 pF 

Input Capacitance CIN VIN=OV - 7 pF 

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

ttMfilh'IP 
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KM611001/L 

AC CHARACTERISTICS(TA = O"C to 1o·c, Vee= 5.0V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

DOUT 

255.Q 

READ CYCLE 

Read Cycle Time 

Address Access Time 

Chip Select to Output 

Chip Enable to Low-Z Output Access 

Chip Disable to High-Z Output 

Output Hold from Address- Change 

Chip Selection to Power Up Time 

Chip Selection to Power DownTime 

WRITE CYCLE 

Write Cycle Time 

Chip Select to End of Write 

Address Set-up Time 

Address Valid to End of Write 

Write Pulse Width 

Write Recovery Time 

Write to Output High-Z 

Data to Write Time Overlap 

Data Hold from Write Time 

End Write to Output Low-Z 

•111t'ifiliiiiP 
ELECTRONICS 

+5.0V 

480.Q 

30pF* 

DOUT 

255.Q 

*Including Scope and Jig Capacitance 

tRC 20 25 

tAA 20 

tCO 20 

tLZ 5 5 

tHZ 0 12 0 

tOH 3 5 

tPU 0 0 

tPD 20 

tWC 20 25 

tCW 17 20 

tAS 0 0 

tAW 17 20 

tWP 15 20 

tWR 2 3 

tWHZ 0 8 0 

tDW 12 15 

tDH 0 0 

tow 3 4 

25 

25 

15 

25 

10 

+5.0V 

480.Q 

5pF* 

35 

5 

0 

5 

0 

35 

30 

0 

30 

25 

3 

0 

20 

0 

5 

ns 

35 ns 

35 ns 

ns 

15 ns 

ns 

ns 

35 ns 

ns 

ns 

ns 

ns 

ns 

ns 

12 ns 

ns 

ns 

ns 
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KM611001/L CMOSSRAM 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=V1L, VVE=V1H) 

IL tRC 

ADD \V \:r 
A Ji\ 

tAA 
tOH 

:xx IX IX :x :x :x 
Previous Data Valid :x IX IX Data Valid : xx IX :x IX IX IX 

Data Out 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tLZ(4,5) 

Data Out 

tPU 

Vee . - - - - - - - - - - - - - - - - - - - -!.--------------------------..+ Ice 

50.% 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 is defined as the time at which the output achieve the open circuit condition and is not referenced to VoH or VoL 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. 

4. Transition is measured ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
5. Device. is continuously selected with CS=VtL. 
6. Address valid prior to coincident with CS transition low. 

dfafrhl» 
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KM611001/L CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(1) {WE=Controlled) 
!RC 

ADD 

!AW 

tCW(3) 

Data In 
Hi h-Z 

tWHZ 

Data Out 

TIMING WAVE FORM OF WRITE CYCLE(2) {CS=Controlled) 
tRC 

ADD 

!AW 

tCW(3) 

Data In 
Hi h-Z 

tWHZ 

Data Out 

NOTES(WRITE CYCLE) 

tWP1(2) 

tow 

Data Valid 

High-Z(B) 

tWP(2) 

tDW 

Data Valid 

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

!DH 

tWHZ 

tWR(5) 

High-Z 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
7. Dout is the read data of the new address. 

tlMHliii" ELECTRONICS 
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KM611001/L CMOSSRAM 

FUNCTIONALDESC~PTION 

cs WE Mode 110 Pin S~Current 

H X* Not Select H~-Z ISB ISB1 

L H Read Do'UT Ice 

L L Write DIN Ice 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 70°C) 

Parameter ~mbol Test Condition Min. T_}'J>. Max. Unit 

Vee for Data Retention VDR cs ~ Vee - 0.2V 2.0 - 5.5 v 

Data Retention Current IDR 
Vee = 2.0V, CS ~ Vee - 0.2V - - 0.1 mA 
VIN ~ Vee - 0.2V or VIN ~ 0.2V 

Data Retention Set-U_Q_ Time tSDR See Data Retention 0 - - ns 

Recove_!Y Time tRDR Wave form(below) 5 - - ms 

* NOTE : L-Ver only. 

DATA RETENTION WAVE FORM(cs controlled) 

tSDR Data Retention Mode tRDR 
Vee 

4.5V 

2.2V 

VDR 

cs~ Vee- 0.2V 
cs 
GND 

. . --------------------------------------------------------------

ttMHll!i• 
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KM6410038/BL, KM64100381/BLI 
Preliminary 

CMOSSRAM 

256K x 4 Bit (with OE)High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 8, 10, 12ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30mA(Max.) 

(CMOS): 10mA(Max.) 

1 mA(Max.) - L-Ver. only 

Operating KM6410038/BL - 8: 150mA(Max.) 

KM641003B/8L - 10: 140mA(Max.) 

KM641003B/BL -12: 130mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 

- • Fully Static Operation 
- No Clock or Refresh required 

• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM6410039/BLJ : 32-SOJ-400 
KM6410038/l?L T: 32-TSOP2-400F 

I 

FUNCTIONAL BLOCK DIAGRAM 

Pre-Charge Circuit 

Ao 
· A1 

A2 
A3 Memory Array 
A4 512 Rows 
As 512x4 Columns 

As 
A1 
As 

cs ---+---d 

WE 

OE ----q 

tt"":filiii" 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM6410038/8L is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 262, 144 words by 4 bits. The 
KM6410038/8L uses 4 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 KM6410038/8L is pack
aged in a 400 mil 32-pin plastic SOJ or TSOP2 forward . 

ORDERING INFORMATION 

KM6410038/8L -8/10/12 Commercial Temp . 

KM64100381/8LI -8/10/12 Industrial Temp . 

PIN CON FIGURA TION(Top View) 

0 

Vee SOJ/ 
TSOP2 

1/02 

A4 

As 

A6 

A7 

N.e. 

PIN FUNCTION 

l<P"" .·.·······~ 
Ao-A11 Address ln_.E_uts 

WE Write Enable 

cs Chip_ Select 

OE Ou~ut Enable 

1/01 -1/04 Data I n..E_uts/Ou~uts 

Vee Powe!1_+5.0Vl 

Vss Ground 

N.C No Connection 

A17 

A16 

A15 

A14 

A13 

OE' 
1/04 

Vss 

Vee 

1/03 

A12 

A11 

A10 

A9 

AB 

~-~ ~ ~cc:-cc c~~ 

2 2 
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KM6410038/BL, KM64100381/BLI 

ABSOLUTE MAXIMUM RA TINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature Commercial TA 

Industrial TA 

-0.5 to 7.0 

:.o.5 to 7.0 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

Preliminary 
CMOSSRAM 

v 
v 
w 

·c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA = o to 70°C) 

••> •·>·?~ 
~ "'·:·(/:•·· I•)/.~ 

·<·•·.•····.~ l .••. z:J_ .. ·.· ••·•••••••·••••L 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

* V1L(Min) = -2.0V a.c(Pulse WidthS:6ns) for I ::;; 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse WidthS:6ns) for I ::;; 20mA 

5.0 5.5 

0 0 

- Vee+ 0.5** 

- 0.8 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

v 

v 

v 

v 

LC > .····li ' I ? > ic_ ......... · ... "02t~~t.9011~•ti§~~ il.~ ) f IVHll / : ·•·.·:·~ ••• ~"''''' T. 
Input Leakage Current Ill VIN= Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=V1L 

VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
lour-OmA 

Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS 2 Vee-0.2V, 
VIN 2 Vee-0.2V or VIN ::;; 0.2V 

Output Low Voltage Level VOL loL=BmA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vcc=5.0V ± 5% Temp. = 25 ·c 

CAPACITANCE*( TA =25°C, t=1.0MHz) 

•••// 
.. IL ./. :.;;;; :••••c.:;;;; 

I•"•• ............. 

Input/Output Capacitance C110 Vllo=OV 

Input Capacitance CIN VIN=OV 

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

t!Mfiliii" ELECTRONICS 

-2. 2 µA 

ans 150 mA 

10ns 140 

12ns 130 

30 mA 

·Normal 10 mA 

L-Ver. 

0.4 v 

2.4 v 

3.95 v 

I g ····•· .......... , 
.\ 

- a pF 

- 6 pF 

~cc•·•• 
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KM6410038/8L, KM64100381/8LI 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= s.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(B) 

Preliminary 
CMOS SRAM 

Output Loads(A) 
for tHZ, tLZ, tWHZ, tow, tOLZ & toHZ 

, +5.0V 

255Q 

DOUT co------+-1 
DOUT 

Zo= 50Q 

VL = 1,5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 8 10 12 ns 

Address Access Time tAA 8 10 12 ns 

Chip Select to Output tCO 8 10 12 ns 

Output Enable to Valid Output tOE 4 5 6 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 4 0 5 0 ,6 ns 

Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 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 8 10 12 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

ttMHliii" ELECTRONICS 
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KM6410038/B'L, KM641003Bl/BLI 

WRITE CYCLE . 

Write Cycle Time tWC 8 10 

Chip Select to End of Write tCW 6 7 
Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 6 7 
Write Pulse Width(OE High) tWP 6 7 

Write Pulse Width( OE Low) tWP1 8 10 

Write Recovery Time tWR 0 0 

Write to Output High-Z tWHZ 0 4 0 5 

Data to Write Time Overlap tDW 4 5 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tOW 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

\'I 
/!\. 

ADD 

tAA. 

tOH ..... 

Previous Data Valid U\. :x 
:XX lX. IX 

Data Out 

ttm'ifrliJIP .. · 
ELECTRONICS 

12 

8 

0 

8 

·a 
12 

0 

0 

6 

0 

3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

6 ns 

ns 

ns 

ns 

\If 
J\_ 

Data Valid 
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KM6410038/BL, KM64100381/BLI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

!RC 

ADD 
!AA 

!CO 

!OE 

IOLZ 

Data Out Data Valid 

Vee 

Current 

........ 1?: ••• - ........... ~-u-} 
ISB SO% 

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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

!RC 

ADD 
!AW 

!CW(3) 

IWP(2) 

IDW 

Data In Hi h-Z 
Data Valid 

tl1Mfiliii> 
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KM641003B/BL, KM641003Bl/BLI 

TIMINGWAVE FORM OFWRITE CYCLE(2) (~=Low Fixed) 

tWC 

ADD 

tAW 

tCW(3) 

tVllP1(2) 

tow 

Data In Data Valid 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tCW3 

tWP(2) 

tDW · 

Data In Data Valid 

Data Out 

GmnJijiiiP 
ELECTRONICS 

Preliminary 
CMOSSRAM 

tow 

Hi h-Z s 
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KM6410038/BL, KM64100381/BLI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOS SRAM 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low; A 
write ends atthe earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low·to end of write. 
4. 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 1/0 applications, minimization or elimination of l'.>us contention conditions is necessary during read and write cycle. 
8.· If CS goes low simultaneously with WE going 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: 1/0 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 OE Mode 

H x X* Not Select 

L H H Oute_ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 70°C) 

Parameter S_y_mbol Test Condition 

Vee for Data Retention VDR CS 2 Vee - 0.2V 

Data Retention Current IDR Vee = 3.0V, cs z Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN :::;; 0.2V 

Vee = 2.0V, CS z Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN :::;; 0.2V 

Data Retention Set-U_Q_ Time tSDR See Data Retention 

RecoveJY Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVEFORM(cscontrolled) 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

•1Mfii!ii» 
E~ECTRONICS 

'ts DR Data Retention Mode 

CS z Vee - 0.2V 

l/OPin S~Current 

Hj_g_h-Z ISB ISB1 

Hj_g_h-Z Ice 

DOUT Ice 

DIN Ice 

Min. ~ Max. Unit 

2.0 - 5.5 v 

0.9 mA - -

- - 0.7 

0 - - ns 

5 - - ms 

IRDR 
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KM64B1003 BiCMOS SRAM 

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

FEATURES 
• Fast Access Time 8,10,12ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM6481003 - 8: 165mA(Max.) 

KM6481003 - 10: 155mA(Max.) 

KM6481003 - 12: 145mA(Max.) 
• Single 5.0V± 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 

KM6481003J: 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao-----J.-1 
A1-----J.-I 

A2.----<-
Aa----+
A4----1-
As----1-
As----1-
A1----1-

AH--_...., 

1/01 -1104 

cs -----<l 

WE 

OE---

tli'IWiliii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x4 Columns 

GENERAL DESCRIPTION 
The KM6481003 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 262, 144 words by 4 bits. The 
KM6481003 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM6481003 is packaged 
in a 400 mil 32-pin plastic SOJ . 

PIN CON FIGURA TION(Top View) 

0 

A13 

1/04 

Vee SOJ Vss 

Vss Vee 

1/02 1/03 

A12 

A4 A11 

As A10 

A6 A9 

A7 AB 

N.C. N.e. 

PIN FUNCTION 
I>~ .. .) .... :•···· 

"'.'.7 

~ _±_;;_2•···· 
Ao-AH Address ln_Q_uts 

WE Write Enable 

cs Ch!Q_ Select 

OE Ou!Q_ut Enable 

1/01 -1/04 Data ll}P_uts/Outputs 

Vee Powetl._+5.0VJ 

Vss Ground 

N.C No Connection 
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KM64B1003 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS* 
$yrt1bol 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

E .. (-- .. ·H .<L.- <Ii $ymbc,ll 
.......-

I Min ·-·--· < TYth ... • •..:: ~:c -• • ::.. I>\ Unit -< __ j --

·-··-
2 

Supply Voltage Vee 4.5 5.0 5.5 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 - Vee+ 0.5** v 
Input Low Voltage VIL -0.5* - 0.8 v 

* VIL(Min) = -2.0V a.c(Pulse Width::0::6ns) for I ::s:: 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width s6ns) for I s 20mA 

DC AND OPERATING CHARACTERISTICS(TA= oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

L____i- ·-·-~"" >--~TTi_ ;::<; ---
Test Conditions ~:. 

7 .... ;.;;•;;L 

-"-
__ -__ 

~---··· --"'-"''''····: 
Input Leakage Current lu VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=V1H or WE=V1L -10 10 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 8ns - 165 mA 
CS=VIL, VIN = VIH or VIL, 10ns - 155 
lour=OmA 

12ns 145 -
Standby Current ISB Min. Cycle, CS=V1H - 60 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 10 mA -VIN ~ Vce-0.2V or VIN :::;; 0.2V 

Output Low Voltage Level VOL loL=8mA - 0.4 v 

Output High Voltage Level VoH loH=-4mA 2.4 - v 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

lnpuUOutput Capacitance Cito Vlto=OV 8 pF 

Input Capacitance CIN V1N=OV 7 pF 

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

tlm'i filiiiiP 
ELECTRONICS 

293 



KM64B1003 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= s.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) 

DOUT 0~1 
Zo= 50Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

> )>••. t 0;.TG]G }· > .. ei •• ,.r ....... F ····< .. KM64B.1003'-10 ,rm~"'" ~:·):·~ }. . << :.:..•:.:· ... ·: ... ·······. ·. :.;.: . /:>::: ·: •••. .:: ............ . :· •·•·•• :.> ••? < L ""··::;;::: ·~ Min ..•••••....•• Me1x}l 
>•> <..... ....... • .. >:: .•.. 2.2.••. 1•·2 

Read Cycle Time tRC 8 - 10 -
Address Access Time tAA - 8 - 10 

Chip Select to Output tCO - 8 - 10 

Output Enable to Valid Output tOE - 4 - 5 

Chip Enable to Low-Z Output Access tLZ 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 -
Chip Disable to High-Z Output tHZ 0 4 0 5 

Output Disable to High-Z Output tOHZ 0 4 0 5 

Output Hold from Address Change tOH 3 - 3 -

11m':fl1m• 
ELECTRONICS 

BiCMOSSRAM 

../ i<M~~E11PP~71~ 1:rz22 
. Min Lill~ .. --·d 

12 - ns 

- 12 ns 

- 12 ns 

- 6 ns 

3 - ns 

0 - ns 

0 6 ns 

0 6 ns 

3 - ns 
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KM6481003 BiCMOS SRAM 

WRITE CYCLE 

Write Cycle Time tWC 8 10 12 ns 

Chip Select to End of Write tCW 6 7 8 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 6 7 8 ns 

Write Pulse Width(OE High) tWP 6 7 8 ns 

Write Pulse Width( OE Low) tWP1 8 9 10 ns 

Write Recovery Time WVR ns 

Write to Output High-Z WVHZ 0 4 0 5 0 6 ns 

Data to Write Time Overlap tDW 4 5 6 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tOW 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

ADD \If \{ 

A J\ 
tAA 

~ 

tOH 

:xx :x IX. 
Previous Data Valid IX :xx :xxx Data Valid :x : x Data Out 

dfafi@IP 
ELECTRONICS 
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KM64B1003 .. BiCMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=VrH) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

6. Device is continuously selected with CS=VrL. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

IWP(2) 

tow 

Data In Data Valid 

•t"fi tiliii" ELECTRONICS 
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KM6481003 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVltC 

ADD 

tAW 

ICW(3) 

tllltP1(2) 

IOW 

Data In Data Valid 

IOW 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tCW3 
IWR(5) 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(B) 

411Wf11Ji1» 
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KM64B1003 BiCMOS SRAM 

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 wrI.. A write begins at the latest transition CS going low and WE going low ; A 

write ends atthe earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

L H H Out ut Disable Ice 

L H L Read DouT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

d!i'i tiliii" ELECTRONICS 
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KM641003A, KM641003AI CMOSSRAM 

256K x 4 Bit (with OE)High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 12, 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 25mA(Max.) 

( CMOS) : 8mA(Max.) 

Operating KM641003A- 12: 150mA(Max.) 

KM641003A-15: 145mA(Max.) 

KM641003A-17: 145mA(Max.) 

KM641003A- 20: 140mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM641003AJ : 32-SOJ-400 
KM641003AT: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

AO---'-' 

A1---'-' 
A2 ----l-1 

A3---'-' 
A4---'-' 

As--___,_, 
AS-----'-' 
A7-----'-' 

As--___._. 

cs ----d 

WE 

OE ------q 

•tMfi@» 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x4 Columns 

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 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. It is p~rticularly well suited for use in high-density 
high-speed system applications. The KM641003A is packaged 
in a 400 mil 32-pin plastic SOJ or TSOP2 forward. 

ORDERING INFORMATION 

KM641003A-12/15/17/20 Commercial Temp. 

KM641003AI -12/15/17 /20 Industrial Temp. 

PIN CONFIGURATION(Top View) 

Vee 

Vss 

l/02 

A4 

As 

A6 

A7 

N.e. 

0 

SOJ/ 
TSOP2 

PIN FUNCTION 
.. :·' .>• ······· >L ?S ... 7 

Ao-A11 Address ll!E_uts 

WE Write Enable 

cs Ch!e_ Select 

OE Ou!e_ut Enable 

1/01 -1/04 Data I n_e_uts/Outputs 

Vee Powe!{.+5.0V) 

Vss Ground 

N.C No Connection 

A17 

A16 

A15 

A14 

A13 

0E 
1/04 

Vss 

Vee 

1/03 

A12 

A11 

A10 

A9 

As 

~ •• >_2•'·············· 
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. KM641003A, KM641003AI CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss V1N, VouT -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 V 

Power Dissipation Po 1.0 W 

Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature Commercial TA 0 to 70 ·c 

!--~~~~~~-+-~~~~~~~~-+-~~~~~~~~-+-~~~~~~~~~ 

Industrial TA -40 to 85 ·c 
*Stresses greaterthan those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto?o·c) 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* V1L(Min)=-2.0Va.c(PulseWidth::::;;1ons)for I::::;; 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Widths 1 Ons) for I s 20mA 

5.0 5.5 

0 0 

Vee+ 0.5** 

0.8 

DC AND OPERATING CHARACTERISTICS(TA= Oto 1o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

. >··•·•·/:····· 
~·::: > ...... = 

·.·: ... :.:c~ •••••· •>< ....... •:::G:.._;_ :••l:ll'!!ST·•1: 

Input Leakage Current Ill VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=V1L, VIN = V1H or VIL, 
lour-omA 

Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
VIN 2 Vcc-0.2V or VIN s 0.2V 

Output Low Voltage Level Vol loL=BmA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1=-0.1 mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vcc=5.0V ± 5% Temp= 25°C 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

.... : ...... .... ....: 

Input/Output Capacitance C110 V11o=OV 

Input Capacitance CIN VIN=OV 

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

tllfofiliiiiP 
ELECTRONICS 

.• .. ?:<•:•22 ...... >> :c:::• ::.:;;.,.,> 

-2 2 

-2 2 

12ns - 150 

15ns - 145 

17ns - 145 

20ns - 140 

- 25 

- 8 

- 0.4 

2.4 -
- 3.95 

7 t~·····:• ·~< :•• . 
L ~ 

: ... 
- 8 

- 6 

v 

v 
v 

v 

./• .t1n1r><. .. 

µA 
µA 

mA 

mA 

mA 

v 

v 

v 

/ 

pF 

pF 
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KM641003A, KM641003AI 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov± 10%, unless otherwise noted.) 

TEST CONDITIONS 
::::::/>< /. •<• )/< :c::::; G:::::::'.:c;::: .. :::::::. .·:·:·::·:>~ > / :.· .. LL 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

..•• •>< 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

480Q 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 
, , 7(5 TY \ .• •< 

:•< 7:' ~-:a, ...;:"i'< 
l •• Jc • 'f:S 

I f\ : / ·:::::.> :::: •Min'-- ::::. 

)• [_0:'::7·.:.:•·•·•: ::•:•:·•·".'.;7;:;·:::· 7'"'.": ::,::::, '.:"'.' 
Read Cycle Time tRC 12 - 15 - 17 -
Address Access Time tAA - 12 - 15 - 17 

Chip Select to Output tCO - 12 - 15 - 17 

Output Enable to Valid Output tOE - 6 - 7 - 8 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 

Output Hold from Address Change tOH 3 - 3 - 3 -
Chip Selection to Power Up Time tPU 0 - 0 - 0 -

Chip Selection to Power Down Time tPD - 12 - 15 - 17 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

•1:!:i.f11iii' ELECTRONICS 

CMOSSRAM 

/. \::·::···. > 

+5.0V 

480Q 

5pF* 

:::::; 177 
..:;:;:. 

: '.""''C:' 
l 

20 - ns 

- 20 ns 

- 20 ns 

- 9 ns 

3 - ns 

0 - ns 

0 9 ns 

0 9 ns 

3 - ns 

0 - ns 

- 20 ns 
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KM641003A, KM641003AI CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 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) tWP 8 10 11 12 ns 

Write Pulse Width( OE Low) tWP1 12 15 17 20 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 tDW 6 7 8 9 ns 

Data Hold from Write Time tDH 0 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 3 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=VrL, WE=VrH) 

IRC 

ADD \V \I 

A J\ 
tM 

IOH 

Data Out Previous Data Valid :xxx :x (X lX 

:x:xxNH\ Data Valid 

•tMfiliii" ELECTRONICS 
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KM641003A, KM641003AI CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

!RC 

ADD 

tAA 

!CO 

!OE 

tOLZ 

tLZ(4, 5) 

Data Out Data Valid 

Vee 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

!RC 

ADD 

!AW 

tCW(3) 

tVllP(2) 

tDW 

Data In 
Hi h-Z Data Valid 

Data Out 

•tMHliii" ELECTRONICS 

303 



KM641003A, KM641003AI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (~=Low Fixed) 

tWC 

ADD 

tAW 

tCW(3) 

Data In 

tOW 

Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tCW 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Zs 

•t:!:i:fi'hl> 
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KM641003A, KM641003AI CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. rNP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

H x ISB, ISB1 

L H H Out ut Disable Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

ttllf:filjiliP 
ELECTRONICS 

305 



KM641003 CMOSSRAM 

256K x 4 Bit (with OE)High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM641003 - 15: 170mA(Max.) 

KM641003 - 17: 160mA(Max.) 

KM641003 - 20: 150mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM641003J : 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao---+-1 
A1-----+-1 
A.2----H 

AJ------t-1 

As-----+-1 
As-----+-1 
A1-----+-1 

A9----+-1 

A10----+-1 

1/01 -1/04 

CS-------<l 

WE 

OE ----q 

A4 

et:!:i:Hliii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x4 Columns 

A17 

GENERAL DESCRIPTION 
The KM641003 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 262, 144 words by 4 bits. The 
KM641003 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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:KM641003 is packaged in 
a 400 mil 32-pin plastic SOJ . 

PIN CON FIGURA TION(Top View) 

Vee 

Vss 

1/02 

A4 

A5 

A6 

A7 

N.C. 

0 

SOJ 

PIN FUNCTION 
....... ::::::C::T?·••:::c: 7 0::c 

Ao-A11 Address ln_Q_uts 

WE Write Enable 

cs Chil?_Select 

OE Ou~ut Enable 

1/01 -1104 Data I n_Q_uts/Ou~uts 

Vee Power(+5.0V) 

Vss Ground 

N.C No Connection 

A17 

A16 

A15 

A14 

A13 

1/04 

Vee 

1/03 

A12 

A11 

A10 

A9 

As 

7 ::•{ :.:•: .. : .. :>:::.: 
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KM641003 CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Ll>----<> .••. "77 tl_:_ 0-:-<• I < <_2~:~ 
..... 

!<········~ ·,.;;; .. Li~ '· . •• < ... ~.~~) 
:.:c·~ ..-::•· > 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 Vee+ 0.5** v 
Input Low Voltage V1L -0.5* 0.8 v 

• VIL(Min) = -2.0V a.c(Pulse WidthS: 10ns) for I s:: 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Widths:: 10ns) for I s:: 20mA 

DC AND OPERATING CHARACTERISTICS(TA= Oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 
= Parameter ~--2•< $yQ1b91 '----············~ 

·• Test Conditions .. : ·············--'::. Min llJla>(L Unit ~ 
Input Leakage Current lu VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=V1L -2 2 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 170 mA 
CS=VIL, VIN = VIH or VIL, 17ns. - 160 
lour=OmA 

20ns 155 -
Standby Current ISB Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS ;:::: Vcc-0.2V, - 10 mA 
VIN z Vcc-0.2V or VIN s;; 0.2V 

Output Low Voltage Level VOL loL=8mA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

VoH1* loH1=-0.1mA - 3.95 v 
* Vcc=5.0V ± 5% Temp. = 25 ·c 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

$yful)c)I Testconditions 
Input/Output Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN V1N=OV 6 pF 

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

d!:i: filiil" 
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KM641003 

AC CHARACTERISTICS(TA= Oto 7o·c, Vee= 5.0V±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tVVHZ, tow, tOLZ & tOHZ 

+5.0V +5.0V 

480Q 480Q 
DOUT DOUT 

255Q 30pF* 255Q 5pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

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 Enable to Low-Z Output tLZ 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 5 r:is 
Chip Selection to Power Up T~me tPU 0 0 0 ns 

Chip Selection to Power Down Time tPD 15 17 20 ns 

ttm'ifi@> 
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KM641003' CMOSSRAM 

WRITE CYCLE 

Write Cycle Time me 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) WVP 9 10 11 ns 

Write Pulse Width(OE Low) tWP1 15 17 20 ns 

Write Recovery Time WVR 0 0 0 ns 

Write to Output High-Z tVVHZ 0 8 0 8 0 10 ns 

Data to Write Time Overlap tow 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tOW 3 4 5 ns 

TIMING DIAGRAMS 
TIMING WA VE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

ADD \V v 
A .A\ 

!AA 

tOH 

lA :X lX :x lX IX lA 
Previous Data Valid :x :x lX IX IX Data Valid :xx Data Out 

dfofiliil» 
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KM641003 CMOS.SRAM 

TIMING WAVE FORM OF READ CYCLE(2) {WE=V1H) 

tRC 

ADD 
tAA 

tCO 

tOE 

IOLZ 

ILZ(4,5) 

Data Out Data Valid 

Vee 

Current 

: ....... 1~---···········-~·u·} 
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. Transitiqn is measured ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) {OE=Clock) 

tRC 

ADD 
tAW 

ICW(3) 

t\l';'f>(2) 

IDW !DH 

Data In Hi h-Z 
Data Valid =======I DataOutr-~~~~~~,--~-H_ig_h_-Z_(_B)~~~~~~~~ 

t11rn Hiiii• 
ELECTRONICS 

310 



KM641003 CMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

IWC 

ADD 

IAW 

ICW(3) 

IWP1(2) 

IDW !DH 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

IWC 

ADD 

IWP(2) 

IDW 

Data In Data Valid 

Data Out 
Hi h-Z(s 

tl1!fifi111,, 
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KM641003 CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 110 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
::> .:::. \/: ::<: .::: ::---- :::·<::::: ;< \ .·:: :.·g ,::L:.;;:>::: 

:::.'/ .:tr.WI;,;:: z : ~ 2£:::: 

H x X* Not Select H!.9._h-Z Isa, ISB1 

L H H Ou~ut Disable Hig_h-Z Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

•lm'1f JiiW> 
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KM641001 B/BL, KM64100181/BLI 
Preliminary 

CMOSSRAM 

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

FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 20mA(Max.) 

( CMOS) : 5mA(Max.) 

0.5mA(Max.) - L-Ver. only 

Operating KM6410018/BL-15: 120mA(Max.) 

KM6410018/BL-17: 110mA(Max.) 

KM641001B/BL- 20: 100mA(Max.) 
• Single 5.0V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Standard Pin Configuration 

KM641001 B/BLJ : 28-SOJ-400A 

FUNCTIONAL BLOCK DIAGRAM 

A2----W 
A3 ----+
A4 ----'
As ------+-1 

As----.w 
A7------+-t 

As ----W 
A9 ----W 

A10 __ ____._, 

cs 

WE 

OE 

ttMfiillltP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x4 Columns 

GENERAL DESCRIPTION 
The KM6410018/BL is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 262, 144 words by 4 bits. The 
KM6410018/BL uses 4 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 B/BL is pack
aged in a 400 mil 28-pin plastic SOJ . 

ORDERING INFORMATION 
KM641001 B/BL -15/17 /20 Commercial Temp. 

KM64100181/BLI -15/17/20 Industrial Temp . 

PIN CONFIGURATION(Top View) 

Vee 

A17 

A16 

A3 A15 

A4 A14 

A12 

A7 A11 

As N.e 
A9 1/04 

1/03 

cs 
~ 

Vss ~ 

PIN FUNCTION 

cs 
OE 
1101 -1/04 uts 

Vee 

Vss Ground 

N.C No Connection 
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.KM641001 B/BL, KM64100181/BLI 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol 

Voltage on Any Pin Relative to Vss VIN, Vour 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature [ Commercial TA 

I Industrial TA 

Rating 

-0.5 to 7.0 

-0.5 to 7.0 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

Preliminary 
CMOSSRAM 

Unit 

v 

v 

w 
"C 
·c 
·c 

* Stresses greater ttian those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

Parameter Symbol Min 

Supply Voltage ·Vee 4.5 

Ground Vss 0 

Input Low Voltage VtH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* V1L(Min) =-2.0Va.c(PulseWidth~10ns)for I~ 20mA 

** VtH(Max) =Vee+ 2.0V a.c (Pulse Width~ 1 Ons) for I ~ 20mA 

Typ 

5.0 

0 

-
-

Max 

5.5 

0 

Vee+ 0.5** 

b.a 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

Parameter Symbol Test Conditions 

Input Leakage Current - ILi VIN = Vss to Vee 

Output Leakage Current ILO CS=VtH or OE=V1H or WE=VtL 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
lour=OmA 

Standby Current ISB Min. Cycle, CS=V1H 

ISB1 f=OMHz, CS 2 Vee-0.2V, 
VIN 2 Vee-0.2V or VIN ~ 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vce=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

Item Symbol Test Conditions 

Input/Output Capacitance C110 Vtto=OV 

Input Capacitance GIN VtN=OV 

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

t]lil'iiliiiiP 
ELECTRONICS 

Min Max 

-2 2 

-2 2 

15ns - 120 

17ns - 110 

20ns - 100 

- 20 

Normal - 5 

L-Ver. - 0.5 

- 0.4 

2.4 -
- 3.95 

MIN Max 

- 8 

- 6 

Unit 

v 

v 

v 

v 

Unit 

µA 

µA 

mA 

mA 

mA 

v 

v 

v 

Unit 

pF 

pF 
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KM641001 B/BL, KM64100181/BLI 

AC CHARACTERISTICS(TA = o to 10 ·c, Vee= 5.ov ± 10%, unless otherwise noted.) 

TEST CONDITIONS 
., / 

. ,, 
> /••·. / / > ......... ...• , •<< 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

480Q 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 15 17 20 

Address Access Time tAA 15 17 

Chip Select to Output tCO 15 17 

Output Enable to Valid Output tOE 8 9 

Chip Enable to Low-Z Output tLZ 3 3 3 

Output Enable to Low-Z Output tOLZ 0 0 0 

Chip Disable to High-Z Output tHZ 0 6 0 7 0 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 

Output Hold from Address Change tOH 3 3 3 

Chip Selection to Power Up Time tPU 0 0 0 

Chip Selection to Power Down Time tPD 15 17 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

ttMfiiiii» 
ELECTRONICS 

Preliminary 
CMOSSRAM 

)<.~ .. ·.( . 

+5.0V 

480Q 

5pF* 

ns 

20 ns 

20 ns 

10 ns 

ns 

ns 

8 ns 

8 ns 

ns 

ns 

20 ns 
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KM641"001 B/BL, KM64100181/BLI 

WRITE CYCLE 

Write Cycle Time me 15 17 

Chip Select to End of Write tCW 10 11 

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 10 11 

Write Pulse Width(OE High) fNP 10 11 

Write Pulse Width(OE Low) tWP1 15 17 

Write Recovery Time tWR 0 0 

Write to Output High-Z tWHZ .0 8 0 9 
Data to Write Time Overlap tDW 7 8 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tOW 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

w 
A 

ADD 
tAA 

tOH 

Previous Data Valid 
lX lX lX lXX lX. lX. lX 

rx lX :x lX.lXX lX 
IX IX lXX. lX. 

Data Out 

•t:!:l:fiiiii» 
ELECTRONICS 

-4-

20 

12 

0 

12 

12 

20 

0 

0 

9 

0 

3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

10 ns 

ns 

ns 

ns 

" )1\ 

Data Valid 
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KM6410018/BL, KM64100181/BLI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tLZ(4,5) 

Data Out Data Valid 

NOTES(READ CYCLE) 

1. WE is high for read cycle. 
2. All read c;ycle timing is referenced from the last valid address to the first transition address. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

IAW 

tCW(3) 

t\lllP(2) 

tDW 

Data In Hi h-Z Data Valid 

•tm'ifiijiliP 
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KM6410o1a1BL, KM64100181/BLI 

TIM ING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

tWC 

ADD 

tAW 

tCW(3) 

Data In 

Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

Data In 

Data Out 

•tmm:m• 
ELECTRONICS 

tllVP1(2) 

tDW 

Data Valid 

High-Z(B) 

Preliminary 
CMOSSRAM 

tow 
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KM641001 B/BL, KM641001 Bl/BLI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 
write ends at the earliest transition CS going high or WE going high. f!NP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 theRead 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

cs WE OE Mode 

H x X* Not Select 

L H H Ou~ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 70°C) 

Parameter S_ymbol Test Condition 

Vee for Data Retention VDR CS ~ Vee - 0.2V 

Data Retention Current IDR Vee= 3.0V, CS ~ Vee~ 0.2V 
VIN ~ Vee - 0.2V or VIN ~ 0.2V 

Vee= 2.0V, CS~ Vee- 0.2V 
VIN ~ Vee - 0.2V or VIN ~ 0.2V 

Data Retention Set-U_.e_ Time tSDR See Data Retention 

Recov~Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORM(cscontrolleq) 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

d'i'ifiliii» 
ELECTRONICS 

tSDR Data Retention Mode 

CS~ Vee - 0.2V 

1/0 Pin S~Current 

H!g_h-Z lsB ISB1 

H!g_h-Z Ice 

DOUT Ice 

DIN Ice 

Min. T~ Max. Unit 

2.0 - 5.5 v 

0.40 mA - -

- - 0.35 

0 - - ns 

5 - - ms 

tRDR 

319 

I 



KM641001A CMOSSRAM 

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

FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 25mA(Max.) 

( CMOS) : 8mA(Max.) 

Operating KM641001A-15: 125mA(Max.) 

KM641001A-17: 125mA(Max.) 

KM641001A- 20: 120mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Standard Pin Configuration 

KM641001AJ: 28-SOJ-400A 

FUNCTIONAL BLOCK DIAGRAM 

Pre-Charge Circuit 

A2 
A3 
A4 
As Memory Array 
As 512 Rows 
A7 512x4 Columns 

As 
A9 

A10 

ttifofiijil» 
ELECTRONICS 

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 4 common input and output lines.and has an 
output enable pin which operates faster than address access 
time ar 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 KM641001A is packaged 
in a 400 mil 28-pin plastic SOJ . 

PIN CON FIGURA TION(Top View) 

A2 

A3 

A7 

cs 
O! 
Vss 

PIN FUNCTION 
'/( ... >.\ 

Ao-A11 Address ln_Q.uts 

WE Write Enable 

cs Ch!e_ Select 

OE Ou~ut Enable 

1/01 -1/04 Data ln~uts/OutQuts 

Vee Power.(_+5. OVl 

Vss Ground 

N.C No Connection 

Vee 

A17 

A16 

A13 

A12 

A11 

N.e 
1/04 

1/03 

1/02 

1/01 

l1\1E" 

.,;7?;,<~ 
•···· i 
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KM641001A CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 
) :: •:··./:'. , •••. c:2. T1_f .... ····· /.::) > . I<: : /" •:: ·· : ...,m~ · • fJ.2.i._ ........ 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

1 .. L ···.·.:·.::..::•: /-:Ci::::::· ;;;, -:cc, L-c-Mi~ -- I± ---t"ll < < ' 
...... 7 ·.·:·. :tt~;{ 

./.: 22 '..:::_ : / .. : :n:!-;_i:: / ___:_ ~· 
Supply Voltage Vee 4.5 5.0 5.5 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 - Vee+ 0.5** v 

Input Low Voltage VIL -0.5* - 0.8 v 

* VIL( Min) = -2.0V a.c(Pulse Width :s:: 1 Ons) for I :s:: 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width :s:: 10ns) for I :s:: 20mA 

DC AND OPERATING CHARACTERISTICS(TA= Oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 
./ .:: .... 

$yrijb(JI .rest conditions _-27 ~ I ~T F•··· M•>< 
Unit •:::::: 

Input Leakage Current Ill VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 125 mA 
CS=V1L, VIN = V1H or VIL, 17ns - 125 
lour=OmA 

20ns 120 -
Standby Current Isa Min. Cycle, CS=VIH - 25 mA 

ISB1 f=OMHz, CS :2: Vee-0.2V, 
8 mA 

VIN :2: Vcc-0.2V or VIN :s:: 0.2V -
Output Low Voltage Level VOL loL=8mA - 0.4 v 

Output High Voltage Level VOH loH=-4mA 2.4 - v 
VoH1* loH1=-0.1mA - 3.95 v 

* Vee=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Symbol Testconditions 
Input/Output Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN VIN=OV 6 pF 

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

dfafiliil> 
ELECTRONICS 
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KM641001A 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

480Q 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 
<T i:'I : ':l~I·': ./~-~>/>_./. 

Read Cycle Time tRC 15 - 17 - 20 

Address Access Time tAA - 15 - 17 -
Chip Select to Output tCO - 15 - 17 -
Output Enable to Valid Output tOE - 8 - 9 -
Chip Enable to Low-Z Output tLZ 3 - 3 - 3 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 

Chip Disable to High-Z Output tHZ 0 6 0 7 0 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 

Output Hold from Address Change tQH 3 - 3 - 3 

Chip Selection to Power Up Time tPU 0 - 0 - 0 

Chip Selection to Power Down Time tPD - 15 - 17 -

rt1Mf11iii1P 
ELECTRONICS 

CMOSSRAM 

+5.0V 

480Q 

5pF* 

~,.;,;,.;.;.,~ ... / /,,, 
2 

:>,,,,_ k>""''''''''''''''' 

- ns 

20 ns 

20 ns 

10 ns 

- ns 

- ns 

8 ns 

8 ns 

- ns 

- ns 

20 ns 

322 



KM641001A CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 

Chip Select to End of Write tCW 10 11 12 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 10 11 12 ns 

Write Pulse Wtdth(OE High) tWP 10 11. 12 ns 

Write Pulse Width(OE Low) tWP1 15 17 20 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 tDW 7 8 9 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 
""""I 

ADD w 'JI 
A _JJ\_ 

!AA 

tOH 

:x :x IX 
Previous Data Valid :x Data Valid 

\X lX. :x :x lX 
Data Out 

•t:!:l:fiiiii» 
ELECTRONICS 
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KM641001A CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 
tAA 

tCO 

ICE 

tOLZ 

Data Out Data Valid 

Vee 
tPU 

•••••• - ~~:- - - - - - • - • - - - - - - - • } 5~% 
Current 

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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

IRC 

ADD 
tAW 

ICW(3) 

IWP(2) 

IDW 

Data In 
Hi h-Z Data Valid 

Data Out 

ttm'+JIJiilP 
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KM641001A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tWC 

ADD 

tAW 

tCW(3) 

tVVP1(2) 

tDW • Data In Data Valid 

tow 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tVVC 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z B) 
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KM641001A CMOSSRAM 

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 WE. A write begins at the latest transition CS going loV¥._ and WE going low; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

H ISB, ISB1 

L H H Out ut Disable Ice 

L H L Read OOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

dfafiliiiiP 
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KM641001/L CMOSSRAM 

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) : 40mA(Max.) 

(CMOS): 2mA(Max.) 

0.5mA(Max.) - L-Ver. only 

Operating KM641001/L- 20: 150mA(Max.) 

KM641001/L - 25: 130mA(Max.) 

KM641001/L- 35: 110mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; 2V(Min.) - L-ver. only 
• Standard Pin Configuration 

KM641001/LP: 28-DIP-400 
KM641001/LJ: 28-SOJ-4008 

FUNCTIONAL BLOCK DIAGRAM 

A1--~ 

A2 ----H 

AJ--~ 

"A4 ------H 

As ----H 

A1 ----H 

As ----H 

A9 ---+-< 

A10 --~ 

cs ---.---d 

WE 

OE--~ 

111rn filiii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x4 Columns 

GENERAL DESCRIPTION 
The KM641001/L is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 262, 144 words by 4 bits. The 
KM641001/L uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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/L is packaged 
in a 400 mil 28-pin plastic DIP or SOJ. 

PIN CON FIGURA TION(Top View) 

0 

SOJ/DIP 

PIN FUNCTION 
, ........ ;;;;; .......... c.77······ ·•·•··.· > ·.······· ..... _:z__····· 

Ao-A11 Address ln__Q_uts 

WE Write Enable 

cs Ch!Q_ Select 

OE OuY>_ut Enable 

1/01 -1/04 Data ln__Q_uts/Ou!e_uts 

Vee Powe!:{_+5.0Vl 

Vss Ground 

N.C No Connection 

7 

Vee 

A17 

A16 

A15 

A13 

A12 

A11 

N.e 

1/03 

1/02 

1/01 

iiiiE 

JJT>{ 
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KM641001/L CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o"c) 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input Low Voltage V1H 2.2 Vee+ 0.5** v 
Input Low Voltage VIL -0.5* 0.8 v 

* VIL(Min) = -2.0V a.c(Pulse Widths 10ns) for I s 20mA 

** V1H(Max)=Vcc+2.0Va.c(PulseWidthS::10ns)forl s 20mA 

DC AND OPERATING CHARACTERISTICS(TA= Oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

k ) ······ /·\ __ l r~/ /. 
> 1-G__i )).;;;;;;L < ~,, < I/ 11,;;;t.· j_ 

•::;ce;,·_ ~-
•:••.IYIHI•• •: . ..:.: 

Input Leakage Current Ill V1N = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS =VIH or OE=V1H or WE=V1L -2 2 µA 

VOUT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 20ns - 150 mA 
CS=VIL, VIN = VIH or VIL, 25ns - 130 
lour=OmA 

35ns 110 -
Standby Current (SB Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS :;;:: Vcc-0.2V, Normal - 2 
mA VIN :::: Vcc-0.2V or VIN :;:;;; 0.2V L-Ver. - 0.5 

Output Low Voltage Level VOL loL=8mA - 0.4 v 

Output High Voltage Level VOH loH=-4mA 2.4 - v 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Input/Output Capacitance C110 Vllo=OV 7 pF 

Input Capacitance CIN VIN=OV 7 pF 

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

tll!fitJiihlP 
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KM641001/L 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, twHZ, tow, tOLZ & tOHZ 

+5.0V 

480Q 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

I i . ~ xi_.< / isv~~ ' I/I 
?····· 

.:;:;:;::. } 2::_l c•'•c < 
..•...... ./. . \ •..•. > ·~~W/·~. <>'n~,l( Si I?< _::'. 

Read Cycle Time tRC 20 - 25 - 35 

Address Access Time tAA - 20 - 25 -
Chip Select to Output tCO - 20 - 25 -
Output Enable to Valid Output tOE - 10 - 13 -
Chip Enable to Low-Z Output tLZ 0 - 0 - 0 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 

Chip Disable to High-Z Output tHZ 0 12 0 15 0 

Output Disable to High-Z Output tOHZ 0 8 0 10 0 

Output Hold from Address Change tOH 3 - 5 - 5 

Chip Selection to Power Up Time tPU 0 - 0 - 0 

Chip Selection to Power Down Time tPD - 20 - 25 -

tt:!:l:fiiJh> 
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+5.0V 

5pF* 

:.;.- 1· JC 71 
·········~---} IZCT 

- ns 

35 ns 

35 ns 

15 ns 

- ns 

- ns 

15 ns 

15 ns 

- ns 

- ns 

35 ns 
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KM641001/L CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 20 25 35 ns 

Chip Select to End of Write tCW 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) f:.NP 15 20 25 ns 

Write Pulse Width( OE Low) tWP1 20 25 35 ns 

Write Recovery Time tWR 2 3 3 ns 

Write to Output High-Z tVVHZ 0 8 0 10 0 12 ns 

Data to Write Time Overlap tDW 12 15 20 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 4 5 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 
~ 

ADD 
\V" 'W 
A JI\ 

!AA 

tOH 

IX 
Previous Data Valid IX IX IX IX :x Data Valid 

IX. 1x 1x.:xm Data Out 

•1Mf'liii" ELECTRONICS 
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KM641001/L CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE{2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

Data Out Data Valid 

Vee 

Current 

tPU 

········l~:···············--}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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE{1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tWP(2) 

Data In 

Data Out 

df:i:fill!I• 
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KM641001/L CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (~=Low Fixed) 

ADD 

IAW 

tCW(3) 

lllllP1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Z(8) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Za 
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KM641001/L CMOSSRAM 

NOTES(WRITE CYCLE) 
1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. A write oecurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. f.NP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. · 
4. 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°1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultan~ously with WE' going 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: 1/0 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 OE Mode 

H x x· Not Select 

L H H Ou!Q_ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA = o·c to 70°C) 

Parameter S_}'_mbol Test Condition 

Vee for Data Retention VDR cs ~ Vee - 0.2V 

Data Retention Current IDR 
Vee = 2.0V, cs ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :5: 0.2V 

Data Retention Set-U..2_ Time tSDR See Data Retention 

Recov~Time tRDR Wave form(below) 

*NOTE: L-Ver only. 

DATA RETENTION WAVE FORMccs controlled) 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

tllfafiliiilP 
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!SOR Data Retention Mode 

cs ~ Vee - 0.2V 

l/OPin S~Current 

Hl9_h-Z lse ISB1 

Hl9_h-Z Ice 

Dour Ice 

DIN Ice 

Min. T~ Max. Unit 

2.0 - 5.5 v 

- - 0.1 mA 

0 - - ns 

5. - - ms 

IRDR 
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KM6810028/8L, KM68100281/BLI 

12BK x B Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 8, 10, 12ns(Max.) 
• Low Power Dissipation 

Standby (TIL) : 30mA(Max.) 

(CMOS): 10mA(Max.) 

1 mA(Max.)- L-Ver. only 

Operating KM6810028/8L - 8: 160mA(Max.) 

KM6810028/8L-10: 150mA(Max.) 

KM6810028/8L - 12: 140mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TIL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM6810028/8LJ: 32-SOJ-400 
KM6810028/8LSJ: 32-SOJ-300 
KM6810028/8L T: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
A1 
A2 
A3 
A4 
As 
As 
A1 

As 

cs ----..--.q '\ 

WE 

OE--------q 

•1:1:1: fjiiiliP 
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Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

Preliminary 
CMOSSRAM 

GENERAL DESCRIPTION 
The KM681002B/BL is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 131,072 words by 8 bits. The 
KM6810028/8L uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
.time ar 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 KM681002B/8L is pack
aged in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward . 

ORDERING INFORMATION 

KM6810028/8L-8/10/12 Commercial Temp . 

KM68100281/8LI -8/10/12 Industrial Temp . 

PIN CON FIGURA TION(Top View) 

0 

Vee SOJ/ 
Vss 

1/03 
TSOP2 

iii.iE 
A4 

As 

Ae 

A7 

PIN FUNCTION 

Pih Name I/ 
.:/: 

>. 

Ao-A1s Address ll'!E_uts 

WE Write Enable 

cs Ch!E_Select 

OE Ou!Q_ut Enable 

1/01 -I/Os Data ln__Q_uts/Ou~uts 

Vee Powel1_ +5. OVJ_ 

Vss Ground 

N.C No Connection 

A15 

A14 

A13 

~ 

Vee 

1/06 

A12 

A11 

A10 

A9 

? / 
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KM6810028/BL, KM68100281/BLI 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT. 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature Commercial TA 

Industrial TA 

-0.5 to 7.0 

-0.5 to 7.0 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

Preliminary 
CMOSSRAM 

v 
w 
·c 

·c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating condtions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

If 37 s ~::/::: ::::: ~rMJR::: I">< : 
Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* V1L(Min) = -2.0V a.c(Pulse Width S:6ns) for I s: 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width S:6ns) for I s: 20mA 

) ····•:< :··· :>T:T:: **"''"' :SS :::::. 
5.0 5.5 v 

0 0 v 

- Vee+ 0.5** v 

- 0.8 v 

DC AND OPERATING CHARACTERISTICS(TA= Oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

2G7 T. .": <<•> > 5\·::··· 
Input Leakage Current lu VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=V1L 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
lou1-0mA 

Standby Current lse Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
VIN 2 Vcc-0.2V or VIN s; 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VoH loH=~4mA 

VoH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vcc=5.0V ± 5% Temp. = 25 ·c 

CAPACITANCE*< TA =25·c, t=1.0MHz) 

::.•>/ 2 /\ ...:.. Testcondittons 
Input/Output Capacitance C110 V11o=OV 

Input Capacitance CIN V1N=OV 

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

''""' f) iiii• ELECTRONICS 

< >>< ··: >1 <<>MUl 
7~1t 

-2 2 µA 
-2 2 µA 

8ns - 160 mA 

10ns - 150 

12ns - 140 

- 30 mA 

Normal - 10 mA 

L-Ver. - 1 

- 0.4 v 

2.4 - v 

- 3.95 v 

8 pF 

6. pF 
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KM6810028/8L, KM68100281/8LI 

AC CHARACTERISTICS(TA = 0 to 70 ·c, Vee = 5.0V ± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels . 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(B) 
Output Loads(A) 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo = 50.Q 

DOUT o>-------1-f 
DOUT 

255.Q 

VL= 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 8 10 12 

Address Access Time tAA. 8 10 

Chip Select to Output tCO 8 10 

Output Enable to Valid Output tOE 4 5 

Chip Enable to Low-Z Output tLZ 3 3 3 

Output Enable to Low-Z Output tOLZ 0 o. 0 

Chip Disable to High-Z Output tHZ 0 4 0 5 0 

Output Disable to High-Z Output tOHZ 0 4 o· 5 0 

Output Hold from Address Change tOH 3 ·3 3 

Chip Selection to Power Up Time tPU 0 0 0 

Chip Selection to Power DownTime tPD 8 10 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

•1Mfiliil" ELECTRONICS 

Preliminary 
CMOSSRAM 

+5.0V 

480.Q 

5pF* 

12 

12 

6 

6 

6 

12 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM6810028/8L, KM68100281/8LI 

WRITE CYCLE 

Write Cycle Time tWC 8 10 

Chip Select to End of Write tCW 6 7 

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 6 7 

Write Pulse Width(OE High) tWP 6 7 

Write Pulse Width(OE Low) tWP1 8 10 

Write Recovery Time tWR 0 0 

Write to Output High-Z tWHZ 0 4 0 5 

Data to Write Time Overlap tDW 4 5 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tow 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

\If 
Jri... 

ADD 

!AA _::_ 

!..- tOH 

IX IX. -~ Previous Data Valid IX [X Data Out 

tl'lfifiliiiiP 
ELECTRONICS 

12 

8 

0 

8 

8 

12 

0 

0 

6 

0 

3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

6 ns 

ns 

ns 

ns 

'I/ 
j\ 

Data Valid 
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KM6810028/8L, KM68100281/8LI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

!CO 

!OE 

IOLZ 

ILZ(4,5) 

Data Out Data Valid 

Vee 

Current 

tPU 

········,~:·················}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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

!AW 

ICW(3) 

IVVP(2) 

Data In 

Data Out 

ttM filiillP 
ELECTRONICS 
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KM6810028/8L, KM68100281/8LI 

TIMING WAVE FORM OF WRITE CYCLE{2) (OE=Low Fixed) 

tVl/C 

ADD 

IAW 

tCW(3) 

t\NP1(2) 

tDW 

Data In Data Valid 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tWP(2) 

tDW 

Data In Hi h-Z 
Data Valid 

Data Out 

ttMfiliil• 
ELECTRONICS 

tDH 

Preliminary 
CMOSSRAM 

tow 
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KM6810028/8L, KM68100281/8LI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 
write ends atthe earliesttransition CS going high or WE going high. 'NllP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 bommon 1/0 applications, minimization or elimination of bus contentibn conditions is necessary during read and write cycle. 
8. If CS goes· low simultaneously with WE going or after WE going low, the outpu1.'S remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS is low : 1/0 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 OE Mode 

H x X* Not Select 

L H H Ou~ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA = o·c to 1o·c) 
Parameter Sy_mbol Test Condition 

Vee for Data Retention VDR cs ~ Vee - 0.2V 

Data Retention Current IDR Vee= 3.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN s;; 0.2V 

Vee = 2.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN s;; 0.2V 

Data Retention Set-U_Q_ Time tSDR See Data Retention 

Recove_ry Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORMccscontrolled) 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

dfofiliii» 
ELECTRONICS 

Data Retention Mode 

cs~ Vee- 0.2V 

1/0 Pin S~Current 

Hig_h-Z ISB ISB1 

HJ.9.h-Z Ice 

Dour Ice 

DIN Ice 

Min. T_yp. Max. Unit 

2.0 - 5.5 v 

0.9 mA - -

- - 0.7 

0 - - ns 

5 - - ms 

tRDR 
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KM6881002 

128K x 8 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 8,10,12ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM6881002 - 8: 175mA(Max.) 

KM6881002 - 10: 165mA(Max.) 

KM6881002 - 12: 155mA(Max.) 
• Single 5.0V± 10% Power Supply 

• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM6881002J : 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

AoA __ _..L..J 

1 

A2 ----H 

A3 ----H 

A4 __ _..L..J 

As __ ----1-1 

As __ ____._. 

A7 __ --1-1 

A16 __ --1-1 

1101-1/0s 

cs ___ ..., ..... 

WE 

OE -----<1 

•l1fof1iiii» 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

As As A10A11 A12 A13A14 A15 

BiCMOS SRAM 

GENERAL DESCRIPTION 
The KM6881002 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM6881002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM6881002 is packaged 
in a 400 mil 32-pin plastic SOJ . 

PIN CONFIGURATION(Top View) 

Vee 

WE 

A4 

As 

As 

A7 

0 

SOJ 

PIN FUNCTION 

Pirt Function 
Ao-A1a Address I n_Q_uts 

Write Enable 

Chip Select 

Ou!e_ut Enable 

1/01 - I/Os Data lr)Quts/Outputs 

Vee Power(+5.0VJ 

Vss Ground 

N.C No Connection 

A16 

A15 

A14 
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KM6881002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 

Operating Temperature TA Oto 70 ·c 
*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 
r :.>. ·:: .. ~1/:7 >>./ .... >'< = 2::..::: 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground vss 0 0 0 v 
Input Low Voltage VIH 2.2 - Vee+ 0.5** v 
Input Low Voltage VIL -0.5* - 0.8 v 

* VIL(Min) = -2.0V a.c(Pulse Widths6ns) for I s 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width s6ns) for I s 20mA 

DC AND OPERA TING CHARACTERISTICS(TA =Oto 7o·c, Vee= 5.0V ± 10%, unless otherwise specified) 

r· ~.~,.,.,.~•:/•· ;___··· :::..<·· ······~··~ ~-"i rdn'.31_i< •> .... ,7 •.. < 

Input Leakage Current Ill VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -10 10 µA 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty Bns - 175 mA 
CS=VIL, VIN = VIH or VIL, 10ns - 165 
lour-OmA 

12ns 155 -
Standby Current lse Min. Cycle, CS=VIH - 60 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 10 mA -VIN ;;::: Vcc-0.2V or VIN s 0.2V 

Output Low Voltage Level VOL loL=BmA - 0.4 v 

Output High Voltage Level VOH loH=-4mA 2.4 - v 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

I ""- J___> 22: 
. .:: </ .. Ll~_:):•••u•: :-.-· ... , .... : .:..:•· ... ::.:::· 

Input/Output Capacitance Cito V11o=OV - 8 pF 

Input Capacitance CIN VIN=OV - 7 pF 

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

tJMfiliil" 
ELECTRONICS 
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KM6881002 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= s.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

····· ••/ . • {:/ • . / . .. ··•>>< ······ l. ;;;;;:, 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.SV 

Output Loads See below 

Output Loads(A) Output Loads(B) 

BiCMOS SRAM 

: • . /' . 70/ ... ·······--- 7j1 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

lo= SQQ 

+5.0V 
DOUT 0,_____,_1 

SpF* 

DOUT 

255Q 

VL = 1.SV 

* Including Scope and Jig Capacitance 

READ CYCLE 

i ·> <7:-;sc J.>7 / >> >..:..J{ I ~ ~M~~'311)Q~;<~ KM$8B10.il2"'10 CT ,."O ... ···· •?,..,,~> 
I _±_ . <> ·y7 Min Max Min Max > .,.,, ••• ····· r < 

·•·•. 
Read Cycle Time tRC 8 - 10 - 12 - ns 

Address Access Time tAA - 8 - 10 - 12 ns 

Chip Select to Output tCO - 8 - 10 - 12 ns 

Output Enable to Valid Output tOE - 4 - 5 - 6 ns 

Chip Enable to Low-Z Output Access tLZ 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 ns 

Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 

d"'ifiiiii" 
ELECTRONICS 
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KM6881002 BiCMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 8 10 12 ns 

Chip Select to End of Write tcW 6 7 8 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 6 7 8 ns 

Write Pulse VVidth(OE High) tWP 6 7 8 ns 

Write Pulse VVidth(OE Low) tWP1 8 9 10 ns 

Write Recovery Time tWR 1 ns 

Write to Output High-Z tWHZ 0 4 0 5 0 6 ns 

Data to Write Time Overlap tDW 4 5 6 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

IRC 

ADD v- 'Jf 

)~ A\ 
tAA 

tOH 

:xx :x :x 
Previous Data Valid :xx :x :x :x :x Data Valid :x :x :x Data Out 

tJm':filiHIP 
. ELECTRONICS 
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KM68B1002 BiCMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2} (WE=V1H) 

tRC 

ADD 
!AA 

tCO 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1} (OE=Clock) 

tRC 

ADD 
tAW 

tCW(3) 

tl/IJP(2) 

Data In 

Data Out 

•tMfiliiiiP 
ELECTRONICS 
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KM68B1002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2} (OE=LowFixed) 

twc 

ADD 

tAW 

tCW(3) 

tVllP1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3} (CS=Controlled) 

t\IVC 

ADD 

tCW3 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(s) 

ttMfiiiil> 
ELECTRONICS 

346 



KM68B1002 BiCMOS SRAM 

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 WE. A write begins at the latest transition CS going low and WE going low; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

2 
10. When CS is low : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 

applied. 

FUNCTIONAL DESCRIPTION 
? I /< ~~ ;L/\ ) \/ ••<'./<::. ·•··"'·•···•· :./\-s ........ 2 ··~·:::·~.··•.<••··...: .. ,~. .... 

H x X" Not Select Hi.9_h-Z ISB, ISB1 

L H H Ou!Q_ut Disable Hi.9_h-Z Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

• NOTE : X means Don't Care. 

•1ifof1liii" ELECTRONICS 
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KM681002A, KM681002AI 

12BK x 8 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 12, 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 25mA(Max.) 

( CMOS) : 8mA(Max.) 

Operating KM681002A- 12: 170mA(Max.) 

KM681002A-15: 165mA(Max.) 

KM681002A- 17: 165mA(Max.) 

KM681002A- 20: 160mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM681002AJ: 32-SOJ-400 
KM681002ASJ: 32-SOJ-300 
KM681002A T: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

Ao ---l-l 
A1 
A2 --~ 
A3 __ _...... 

A4 
As 
As 
A7 
As 

cs ----d 

WE 

OE ----a 

tt:!:i.Hlfo• 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM681002A is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM681002A uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM681002A is packaged 
in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward . 

ORDERING INFORMATION 

KM681002A -12/15/17 /20 Commercial Temp. 

KM681002AI -12/15/17/20 Industrial Temp . 

PIN CONFIGURATION(Top View) 

Vee 

Vss 

1/03 

we 
A4 

As 

Ae 

A7 

0 

PIN FUNCTION 

Ao-A16 

1/01 -1/0a 

Vee 

Vss Ground 

SOJ/ 

TSOP2 

Vss 

Vee 

1/06 
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KM681002A, KM681002AI CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

? >·•·• 
-:c: .·<··<. ········'•'-'"" _/_:·• ~.;, ;,;&,,:O.f .·•• _,>::i L •·•·•·--~ :• T7: •• ·:·······•'·7 72: 

i~IL :::.:::.•::;•:·.:.:.:-.• >._., •..•• ,. ~ .L: . ..... 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature l Commercial TA Oto70 ·c 

J Industrial TA -40 to 85 ·c 
*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERA TING CONDITIONS(TA = o to 70°C) 

Parij!Jl~tir $ylJlb91 Mill 
Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

* VIL(Min) = -2.0V a.c(Pulse Width~ 10ns) for I :::;; 20mA 

** VtH(Max) =Vee+ 2.0V a.c (Pulse Width:::;; 1 Ons) for I :::;; 20mA 

TYP 
5.0 

0 

/ .... ..... ........ . llr11t·• / .} / > 
5.5 v 

0 v 

Vee+ 0.5** v 

0.8 v 

DC AND OPERATING CHARACTERISTICS(TA= Oto 1o·c, Vee= 5.ov ± 10%, unless oth~rwise specified) 

I v < 
T = .... 7 ::c;c .:><<Ji. ::-;;::: •·•;;;.·• 

._,, ~ /: ........ :•:······•·•_i. 
:.:: 

...... 
'~:C:::C 

Input Leakage Current lu VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, 
lour=OmA 

Standby Current lse Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS~ Vee-0.2V, 
VIN ~ Vce-0.2V or VIN ~ 0.2V 

Output Low Voltage Level VOL loL=BmA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vec=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

) .... ······· . >> . I<• ~··~· ..... .. 
Input/Output Capacitance C110 Vl/o=OV 

Input Capacitance CIN V1N=OV 

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

t1MHIW" ELECTRONICS 

12ns 

15ns 

17ns 

20ns 

J_±__i_!!Vll.,.(>,:• > 
-

-

> P.A,.~- I<~ 
-2 2 µA 
-2 2 µA 

- 170 mA 

- 165 

- 165 

- 160 

- 25 mA 

- 8 mA 

- 0.4 v 

2.4 - v 
- 3.95 v 

...... 
••·•·••••• 2: 

.... -~-···~_-.::. ) . 

8 pF 

6 pF 
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KM681002A, KM681002AI 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

4BOQ 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 12 15 17 

Address Access Time tAA 12 15 17 

Chip Select to Output tCO 12 15 17 

Output Enable to Valid Output tOE 6 7 8 

Chip Enable to Low-Z Output tLZ 3 3 3 

Output Enable to Low-Z Output tOLZ 0 0 0 

Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 

Output Hold from Address Change tOH 3 3 3 

Chip Selection to Power Up Time tPU 0 0 0 

Chip Selection to Power Down Time tPD 12 15 17 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

t1Mfiliii" ELECTRONICS 

CMOSSRAM 

+5.0V 

4BOQ 

5pF* 

20 ns 

20 ns 

20 ns 

9 ns 

3 ns 

0 ns 

0 9 ns 

0 9 ns 

3 ns 

0 ns 

20 ns 
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KM681002A, KM681002AI CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 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) tWP 8 10 11 12 ns 

Write Pulse Width(OE Low) tWP1 12 15 17 20 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 tDW 6 7 8 9 ns 

Data Hold from Write Time tDH 0 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 3 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

ADD \If 'JI 
A Jr\ 

!AA 
~ 

tOH 
~ 

'rx :x 
Previous Data Valid IX IX Data Valid 

IX :x Data Out 

•tm'1t11iii» 
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KM681002A, KM681002AI CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

Data Out Data Valid 

Vee 
tPU 

••••••• •

1

: ••••••••••••••••• }so% 
Current 

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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

t1M'(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

ttMfjiiii» 
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KM681002A, KM681002AI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVVC 

ADD 

!AW 

tCW(3) 

tl/\IP1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Zea> 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tVVC 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Zs 
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KM681002A, KM681002AI CMOSSRAM 

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 WE. A write begins at the latest tran~ition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESCmPTION 
~. \-/ 22 .:.:..:.:: .:>: •• ::::_ 

H x X* Not Select H!g_h-Z Isa, ISB1 

L H H Ou~ut Disable Hj_g_h-Z Ice 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

rtt:!:i:flliil' 
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KM681002 

12BK x 8 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM681002 - 15: 170mA(Max.) 

KM681002 - 17: 160mA(Max.) 

KM681002 - 20: 150mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM681002J: 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
A1 

A2 
A3 
A4 
As 
As 

A10 ----+
A11 

cs ____ __..,, 

WE 

OE--~ 

tJ:fafiljiliP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM681002 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM681002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and uesigned for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM681002 is packaged in 
a 400 mil 32-pin plastic SOJ. 

PIN CONFIGURATION(Top View) 

Vee 

1/03 

A4 

As 

A6 

A7 

0 

SOJ 

PIN FUNCTION 

Ao -A16 Address Inputs 

Write Enable 

Chip Select 

Ou~ut Enable 

1/01 - I/Os Data Inputs/Outputs 

Vee Power(+5.0V) 

Vss Ground 
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KM681002 CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

*Stresses greaterthan those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 Vee+ 0.5** v 
Input Low Voltage VIL -0.5* 0.8 v 

* V1L(Min) = -2.0V a.c(Pulse Width::;; 10ns) for I ::;; 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width::;; 10ns) for I ::;; 20mA 

DC AND OPERA TING CHARACTERISTICS(TA =Oto 70"C, Vee= 5.0V ± 10%, unless otherwise specified) 

l{S. • T 77•· // 77:.:: 
········· 

0 •./~ 

Input Leakage Current ILi VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=V1H or WE=VIL -2 2 µA 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 170 mA 
CS=VIL, VIN = VIH or VIL, 17ns - 160 
IOUT=OmA 

20ns 150 -
Standby Current Isa Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS 2 Vee-0.2V, - 10 mA 
VIN 2 Vee-0.2V or VIN ::;; 0.2V 

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 - v 

VoH1* loH1=-0.1mA ' - 3.95 v 
*Vcc=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*( TA =25"C, f=1.0MHz) 

Input/Output Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN VIN=OV 6 pF 

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

ef:l:fllhl" 
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KM681002 CMOSSRAM 

AC CHARACTERISTICS(TA= Oto 1o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 
-::•::•:::.:·: 

······ 
.... ...... •·<:> . .... z .. > i .. / . ±CL I .. ::> 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 1 
+5.0V 

D;-rl480Q 

255Q 45pP 

4BOQ 

30pF* 

DOUT 

255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 
•••• .< 

·Lt .. 2 .<·.· .. ::•····/ < } 
/-'- •<•···· 

k~ 
:···~--- ·•:· =~-::::= L ll~i. < ..... 

~ :-:•. .. :::: ........ ,.:-: ::::::::-: z './ 
) ./ ........ 

<\ ·ui;.;.:::•··.···· ..... , ;7 ..... /z ~ 7f'7ti:.~-=r- ••••.••• I'"' > < r~n• ·:·, ... . ••.•••• u ......... ./·~l':__ ·:··· IY,'CIJ{\ .. ······· ....... •··~ 
Read Cyde 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 Enable to Low-Z Output tLZ 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 - 4 - ns 

Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns 

Chip Selection to Power DownTime tPD - 15 - 17 - 20 ns 

•tilf:tiiiii" . 
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KM681002 CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 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 9 10 11 ns 

Write Pulse Width( OE Low) tWP1 15 17 20 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 tDW 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 4 5 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD w \If 
Ji\ JI\ 

tAA 

!OH 
,...-

:x :x :'lxxxxx txx Previous Data Valid rx :x IX :x Data Valid :x :xx IX :x :xx Data Out 

•I11MJlii11P 
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KM681002 CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2} (WE=V1H) 

!RC 

ADD 

tAA 

!CO 

tOE 

tOLZ 

ILZ(4, 5) 

Data Out Data Valid 

Vee 

Current 

tPU ... ·····I~:-·· ···········--·}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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1} (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tlfvP(2) 

Data In 

Data Out 

•1Mfiliii" ELECTRONICS 

359 



KM681002 CMOSSRAM 

TIM ING WAVE FORM OF WRITE CYCLE(2) (~=Low Fixed) 

tWC 

ADD 
tAW 

tCW(3) 

tWP1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z s 

360 

df:l.fil Iii" ELECTRONICS 



KM681002 CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE going low; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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. WVR 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 110 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
c:: CT ..•. ·•••·,,, I:):<< •'.WI"<:• } 7-- (., ;:,,.;,; ) /} <··· •:. '~ ........ ':':7 'TT· ...... •:·:.:.::•::·:··::.:::::.? 

······· 
. .• > 

H x X* Not Select HJ.a.h-Z lse, ISB1 

L H H Ou!Q.ut Disable H.!.9_h-Z Ice 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

tt:f:l:Hliii" 
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KM681001 B/BL, KM68100181/BLI 

12BK x 8 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 20mA(Max.) 

( CMOS) : 5mA(Max.) 

0.5mA(Max.) - L-Ver. only 

Operating KM6810018/BL-15: 130mA(Max.) 

KM6810018/BL-17: 120mA(Max.) 

KM6810018/BL - 20: 110mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Standard Pin Configuration 

KM6810018/BLJ: 32-SOJ-400 
KM6810018/BLSJ: 32-SOJ-300 

FUNCTIONAL BLOCK DIAGRAM 

Ao--~ 

A1-----'-1 
A2--~ 

A3--~ 
A4 __ __,__, 

As----'-' 
As----'-' 
A7 ----'-' 

A12 __ ___,__, 

CS2 
CS1 

WE 

OE 

tlllf:flliii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

GENERAL DESCRIPTION 

Preliminary 
CMOSSRAM 

The KM681001B/BL is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 131,072 words by 8 bits. The 
KM6810018/BL uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar read cycle. The device is fabricated using Samsung's 
advanced CMOS process and desighed for high-speed circuit 
technology. It is particularly well suited for use in high-density 
high-speed system applications. The KM6810018/BL is pack
aged in a 400/300 mil 32-pin plastic SOJ and TSOP1 . 

ORDERING INFORMATION 
KM681001B/BL -15/17/20 Commercial Temp. 

KM681001Bl/BLI -15/17/20 Industrial Temp . 

PIN CONFIGURATION(Top View) 

As 

A7 

As 

A10 

1101 

1102 

1103 

Vss 

PIN FUNCTION 

Pin 

Ao-A1s 

WE Write Enable 

CS1 CS2 

OE 

1/01 - I/Os 

Vee 

Vss Ground 

N.C No Connection 

Vee 

A16 

es2 

iiiiE 
A15 

A14 

A13 

1/08 

1106 

1/05 

1/04 
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KM6810018/8L, KM68100181/8LI 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol 

Voltage on Any Pin Relative to Vss VIN, VouT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature 1 Commercial TA 

1 Industrial TA 

Rating 

-0.5 to 7.0 

-0.5 to 7.0 

1.0 

-65 to 150 

Oto70 

-40 to 85 

Preliminary 
CMOSSRAM 

Unit 

v 
v 
w 
·c 
·c 
·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto1o·c) 

Parameter Symbol Min 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width :s:: 1 Ons) for I :s:: 20mA 

- VIH(Max) =Vee+ 2.0V a.c (Pulse Width :s:: 1 Ons) for I :s:: 20mA 

Typ 

5.0 

0 

-
-

Max 

5.5 

0 

Vee+ 0.5** 

0.8 

DC AND OPERATING CHARACTERISTICS(TA= Oto 1o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

Parameter Symbol Test Conditions 

Input Leakage Current ILi VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=V1L, VIN = V1H or VIL, 
lou1-0mA 

Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS ~ Vcc-0.2V, 
VIN~ Vee-0.2V or VIN :s:: 0.2V 

Output Low Voltage Level . VOL loL=BmA 

Output High Voltage Level VoH loH=-4mA 

VoH1* IOH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vcc=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*( TA =25"C, f=1.0MHz) 

Item Symbol Test Conditions 

Input/Output Capacitance Cl/O Vlio=OV 

Input Capacitance CIN VIN=OV 

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

•tm'&i@• 
ELECTRONICS 

Min Max 

-2 2 

-2 2 

15ns - 130 

17ns - 120 

20ns - 110 

- 20 

Normal - 5 

L-Ver. - 0.5 

- 0.4 

2.4 -

- 3.95 

MIN Max 

- 8 

- 6 

Unit 

v 
v 
v 
v 

Unit 

µA 
µA 

mA 

mA 

mA 

v 
v 
v 

Unit 

pF 

pF 
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KM681001 B/BL, KM68100181/BLI 

AC CHARACTERISTICS(TA= o to 70"C, Vee= 5.0V± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 
Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

+5.0V 

480.Q 
DOUT DOUT 

255.Q 30pF* 255.Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 15 17 20 

Address Access Time tAA 15 17 

Chip Select to Output tCO* 15 17 

Output Enable to Valid Output tOE 8 9 

Chip Enable to Low-Z Output tLZ* 3 3 3 

Output Enable to Low-Z Output tOLZ 0 0 0 

Chip Disable to High-Z Output tHZ* 0 6 0 7 0 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 

Output Hold from Address Change tOH 3 3 3 

Chip Selection to Power Up Time tPU 0 0 0 

Chip Selection to Power DownTime tPD 15 17 

NOTE 1: Above parameters are also guaranteed at industrial temperature range. 
NOTE 2: tCO = tC01, tC02 I tLZ = tLZ1 I tLZ2 / tHZ = tHZ1 I tHZ2 

d@:m• 
ELEmONICS 

Preliminary 
CMOSSRAM 

+5.0V 

480.Q 

5pF* 

ns 

20 ns 

20 ns 

10 ns 

ns 

ns 

8 ns 

8 ns 

ns 

ns 

20 ns 
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KM681001 B/BL, KM68100181/BLI 

WRITE CYCLE 

Write Cycle Time tWC 15 17 

Chip Select to End of Write tCW 10 11 

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 10 11 

Write Pulse Width(OE High) tWP 10 11 

Write Pulse Width(OE Low) tWP1 15 17 

Write Recovery Time tWR* 0 0 

Write to Output High-Z tWHZ 0 8 0 

Data to Write Time Overlap tDW 7 8 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tow 3 3 

NOTE 1: Above parameters are also guaranteed at industrial temperature range. 
NOTE 2: tWR = tWR 1, tWR2 

TIMING DIAGRAMS 

20 

12 

0 

12 

12 

20 

0 

9 0 

9 

0 

3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

10 ns 

ns 

ns 

ns 

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS1=0E=V1L, CS2=WE=V1H) 

!RC --., 

ADD w \!/ 

A J\_ 
tAA 

IOH 

:xxx rx rx rx rx 
Previous Data Valid rx 1x 1x rx Data Valid 

: y :x IX rx IX IX :x Data Out 

ttMfi@» 
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KM681001 B/BL, KM68100181/BLI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

ADD 
tAA 

!CO 

CS2 

!OE 

IOLZ 

Data Out 

!RC 

Data Valid 

Preliminary 
CMOSSRAM 

~:: .. nt .. - - .. ~~:- ...... - tp~ ...... -,r 50% 50% L 
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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS1=V1L and CS2=V1H. 
7. Address valid prior to coincident with CS1 transition low and CS2 transition high. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 

ADD 
!AW 

ICW3 

CS2 

•1MfJilil" ELECTRONICS 
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KM6810018/BL, KM68100181/BLI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tWC 

ADD 

tAW 

tCW(3) 

CS2 

Data In 

Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS1=Controlled) 

!WC 

ADD 

tAW 
tCW3 

CS2 

Data In 

Data Out 

dUifiliillP 
ELECTRONICS 

tWP(2) 

tDW 

Data Valid 

Preliminary 
CMOSSRAM 

tOW 

Hi h-Z(S) 
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KM681001 B/BL, KM68100181/BLI 

TIMING WAVE FORM OF WRITE CYCLE(4) (CS2=Controlled) 

ADD 

CS2 

tVVP(2) 

tDW 

Data In Data Valid 

Data Out 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

Hi h-Z(8) 

2. A write occurs during the overlap of a low CS1 , a high CS2 and a low WE. A write begins at the latest transition CS1 going low, 
CS2 going high and WE going low; A write ends at the earliest transition CS1 going high or CS2 going low or WE going high. tWP 
is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS1 going low or CS2 going high to end of write. 
4. 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 1 applied in case a write ends as CS1 or WE going high. tWR2 

applied in case a write ends as CS2 going low. 
6. If OE, CS1, CS2 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS1 goes low and CS2 goes high simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS1 is low and CS2 is high: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

ISB, ISB1 

x L x Not Select ISB, ISB1 

L H H H Out ut Disable Ice 

L H H L Read DouT Ice 

L H L x Write DIN Ice 

* NOTE : X means Don't Care. 

368 411Jnfi@IP 
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KM681001 B/BL, KM68100181/BLI 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 1o·c) 
Parameter S_}'__mbol Test Condition 

Vee for Data Retention VDR CS1 :::::: Vee - 0.2VB or CS2 s 0.2V 

Data Retention Current IDR Vee= 3.0V, CS1 ~ Vee- 0.2V or CS2 s 0.2V 
VIN ~ Vee - 0.2V or VIN s 0.2V 

Vee = 2.0V, CS ~ Vee - 0.2V 
VIN :::::: Vee - 0.2V or VIN s 0.2V 

Data Retention Set-Up Time tSDR See Data Retention 

Recove_ry_ Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* : L-Ver only. 

DATA RETENTION WAVE FORM 1 (CS1 controlled) 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

tSDR Data Retention Mode 

CS1 ~ Vee - 0.2V 

DATA RETENTION WAVE FORM 2 (CS2 Controlled) 

Vee 

4.5V 

CS2 

VDR 

0.4V 

GND 

t1i!i'ifiliii" ELECTRONICS 

tSDR Data Retention Mode 

CS2 s 0.2V 

Min. 

2:0 

-

-

0 

5 

tRDR 

IRDR 

Preliminary 
CMOSSRAM 

T~ Max. Unit 

- 5.5 v 

0.40 mA -

- 0.35 

- - ns 

- - ms 
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KM681001A· 

128K x 8 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 25mA(Max.) 

( CMOS) : 8mA(Max.) 

Operating KM681001A- 15: 125mA(Max.) 

KM681001A- 17: 125mA(Max.) 

KM681001A- 20: 120mA(Max.) 
• Single 5.0V ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs ' 
• Standard Pin Configuration 

KM681001AJ: 32-SOJ-400 
KM681001ASJ: 32-SOJ-300 

FUNCTIONAL BLOCK DIAGRAM 

Ao ------W 

A1 ----1--1 

A2 ------W 

A3 ------W 

A4 __ ___,_, 
As __ ___,_, 
As __ ___,_, 

A7 __ __j_J 

A12 ----'--' 

1/01 - I/Os 

CS1 
WE __ ___.. 

OE ~------<l ,, 

•1Mf11iii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

As A9 A10 A11 A13 A14 A15 A1 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM681001A is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM681001A uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM681001A is packaged 
in a 400/300 mil 32-pin plastic SOJ . 

PIN CONFIGURATION(Top View) 

0 

Ae SOJ 

As 

A10 

1101 

1102 

1/03 

Vss 

PIN FUNCTION 

Vee 

A16 

es2 
WE 

A15 

A14 

A13 

A12 

1/08 

1107 

1106 

1105 

1104 

[7 .... _ -,, ~ 
Ao-A1s Address 11}£_uts 

WE Write Enable 

CS1 CS2 Chip Selects 

C5E Ou~ut Enable 

1/01 -I/Os Data ll}Q_uts/Outputs 

Vee Powei{_+5.0\Q_ 

Vss Ground 

N.C No Connection 

,,,, :< f 
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KM681001A CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Syl'l\bc).I 
Voltage on Any Pin Relative to Vss VIN, VOUT v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TsTG -65 to 150 

Operating Temperature TA Oto 70 

" Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to·absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

Uh it 
Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 Vee+ 0.5"* v 
Input Low Voltage VIL -0.5* 0.8 v 

" VIL( Min)= -2.0V a.c(Pulse Width:::;: 1 Ons) for I :::;: 20mA 

*" V1H(Max) =Vee+ 2.0V a.c (Pulse Width:::;: 1 Ons) for I :::;: 20mA 

DC AND OPERATING CHARACTERISTICS(TA = o to 70°C, Vee= 5.ov ± 10%, unless otherwise specified) 

Parameter Symbol 
.. 

Tesfconditions·•·····.·•···•·•.•• 
.·· .. ·.· I Min Max Unit~ 
_;;.;;..:;. 

Input Leakage Current lu VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS1=V1H or CS2=V1L or OE=V1H or WE=V1L -2 2 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 125 mA 
CS1=VIL, CS2=VIH, 17ns - 125 
VIN = VIH or VIL, lour=OmA 

20ns - 120 

Standby Current ISB Min. Cycle, CS1=VIH orCS2=VIL - 25 mA 

ISB1 f=OMHz, CS1 ~ Vcc-0.2V or CS2 :::;: 0.2V, 
8 mA VIN 2 Vcc-0.2V or VIN :::;: 0.2V 

-

Output Low Voltage Level Vol loL=8mA - 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 - v 

VoH1" loH1=-0.1mA - 3.95 v 
"Vcc=5.0V ± 5% Temp.= 25°C 

CAPACITANCE"'( TA =25°C, f=1.0MHz) 

SYml:>ol Testconditions MIN Max 
Input/Output Capacitance C110 Vlto=OV 8 pF 

Input Capacitance CIN V1N=OV 6 pF 

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

tl1!t'ifiliil• 
ELECTRONICS 
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~M681001A 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 5.0V±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

480Q 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 15 17 20 

Address Access Time tAA 15 17 

Chip Select to Output tCO* 15 17 

Output Enable to Valid Output tOE 8 9 

Chip Enable to Low-Z Output tLZ* 3 3 3 

Output Enable to Low-Z Output tOLZ 0 0 0 

Chip Disable to High-Z Output tHZ* 0 6 0 7 0 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 

Output Hold from Address Change tOH 3 3 3 

Chip Selection to Power Up Time tPU 0 0 0 

Chip Selection to Power Down Time tPD 15 17 

NOTE: tCO = tC01 1 tC02 / tLZ = tLZ1 1 tLZ2 / tHZ = tHZ1 I tHZ2 

tt:f:l:frJiiiP 
ELECTRONICS 

CMOSSRAM 

+5.0V 

480Q 

5pF* 

ns 

20 ns 
20 ns 
10 ns 

ns 

ns 
8 ns 
8 ns 

ns 

ns 

20 ns 
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KM681001A CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 

Chip Select to End of Write tCW 10 11 12 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 10 11 12 ns 

Write Pulse Width(OE High) tWP 10 11 12 ns 

Write Pulse Width( OE Low) tWP1 15 17 20 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 tDW 7 8 9 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

NOTE: tWR =tWR1, tWR2 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS1=0E=V1L, CS2=WE=V1H) 

tRC 

ADD 
w 'JI 
A ~\ 

!AA 

tOH 

IX IX :xx :x IX :x IX 
Previous Data Valid :x IX IX IX :x IX Data Valid 

IX. :x :x Data Out 

tt:f:I: fiijil» 
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KM681001A CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 
tRC 

ADD 

tAA 

tCO 

CS2 

tOE 

t0L2 

Data Out Data Valid 

:::rent -- .. -- ·,~:-- ... -- . ~~. -- -- . ·,r 50% 50% L 
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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS1=VIL and CS2=V1H. 
7. Address valid prior to coincident with CS1 transition low and CS2 transition high. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 

ADD 
tAW 

tCW3 

CS2 

tWP(2) 

tow tDH 

Data In 
Hi h-Z 

Data Valid 

•J:':Wi1hl• 
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KM681001A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2} (OE=LowFixed) 

t\l\IC 

ADD 

tAW 

tCW(3) 

CS2 
IVllP1(2) 

WE 

tDW tDH 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS1=Controlled) 

t\l\IC 

ADD 

tCW3 

CS2 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(S) 
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KM681001A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(4) (CS2=Controlled) 

ADD 

tCW3 

CS2 

tVVP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(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 CS1 , a high CS2 and a low WE. A write begins at the latest transition CS1 going low, 

CS2 going high and WE going low ; A write ends at the earliest transition CS 1 going high or CS2 going low or WE going high. tWP 
is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS1 going low or CS2 going high to end of write. 
4. 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 1 applied in case a write ends as CS 1 or WE going high. tWR2 

applied in case a write ends as CS2 going low. 
6. If OE, CS1, CS2 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS1 goes low and CS2 goes high simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS1 is low and CS2 is high: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. . 

FUNCTIONAL DESCRIPTION 

ISB, ISB1 

x L x x Not Select ISB, ISB1 

L H H H Out ut Disable Ice 

L H H L Read DouT Ice 

L H L x Write DIN Ice 

* NOTE : X means Don't Care. 
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KM681001/L 

128K x 8 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 20,25,35ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS) : 2mA(Max.) 

0.5mA(Max.) - L-Ver. only 

Operating KM681001/L - 20: 170mA(Max.) 

KM681001/L - 25: 150mA(Max.) 

KM681001/L - 35: 130mA(Max.) 
• Single 5.0V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention; 2V(Min.)- L-ver. only 
• Standard Pin Configuration 

KM681001/LP: 32-DIP-400 
KM681001/LJ: 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao ----+-l 

A1 ----+-l 

A2 ----+-l 

A3 ----+-I 

As ----+-I 

As ----+-I 

A7 ----+-I 

A12 ----+-I 

A14 ----+-I 

CS2 
CS1 
WE---

OE 

rt!MHliii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

CMOS SRAM 

GENERAL DESCRIPTION 
The KM681001/L is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 131,072 words by 8 bits. The 
KM681001/L uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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/L is packaged 
in a 400 mil 32-pin plastic DIP or SOJ . 

PIN CON FIGURA TION(Top View) 

A6 

A7 

AB 

A10 

1/01 

1/02 

1/03 

Vss 

SOJ/ 
DIP 

PIN FUNCTION 

I< :::;. 
/ . :: 

Ao-A1s Address ln_E.uts 

WE Write Enable 

CST,CS2 Ch!E_ Selects 

OE Outi:>_ut Enable 

1/01 - I/Os Data lnputs/Ou~uts 

Vee Powe!:{_ +5. OVl 

Vss Ground 

N.C No Connection 

Vee 

A16 

es2 
iiVE 
A15 

A14 

A12 

'OE 
A11 

I/OB 

1/05 

1/04 

.:::fr.2I r' > I 
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KM681001/L CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

*Stresses greaterthan those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

Supply Voltage Vee 4.5 5.0 5.5 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 Vee+ 0.5** v 

Input Low Voltage VIL -0.5* 0.8 v 

* VIL(Min) =-2.0V a.c(Pulse Widths 10ns) for I s 20mA 
** V1H(Max) = Vee+ 2. OV a.e (Pulse Widths 1 Ons) for I ~ 20mA 

DC AND OPERATING CHARACTERISTICS(TA= Oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

07< ,: :';' 0';;;.~ > ,/ IT''•'••• ·••.:.ci:OC:. :/ 
:::>< 2:::k 
Input Leakage Current ILi VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS1=VIH or CS2=VIL or OE=VIH or WE=V1L -2 2 µA 

VOUT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 20ns - 170 mA 
CST =VIL, CS2=VIH, 25ns - 150 
VIN = VIH or VIL, lour=OmA 

35ns 130 -
Standby Current ISB Min. Cycle, cs 1 =V1H or CS2=VIL - 40 mA 

ISB1 f=OMHz, CS1 2 Vce-0.2V or Normal - 2 
CS2 s 0.2V, mA 
VIN 2 Vee-0.2V or VIN s 0.2V L-Ver. - 0.5 

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

CAPACITANCE*( TA =25"C, f=1.0MHz) 

7 pF 

Input Capacitance 7 pF 

*NOTE: Capacitance is sampled and not 100% tested. 
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KM681001/L 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 5.0V±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOS SRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

+5.0V +5.0V 

480Q 480Q 
DOUT DOUT 

255Q 30pF* 255Q 5pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

1--; < ) 7 .. .:.:: ·····2 .•:: .• .:.:······ •/:< > '""."' L •• .l.F .... > 2 /? .i ....• -.. ,.,.; ..... "'. •. ~.'°'.":" ·.< > •.• 

< << 
.> •:: 

<<·· 1 ;-T;•••: ./·:/. / :·:········· :cc ••.••• 2 L ··············2 ••••• .. •·L••••••••< ) .••••.•. J?~·~ .,. 
Read Cycle Time tRC 20 - 25 - 35 - ns 

Address Access Time tAA - 20 - 25 - 35 ns 

Chip Select to Output tCO* - 20 - 25 - 35 ns 

Output Enable to Valid Output tOE - 10 - 13 - 15 ns 

Chip Enable to Low-Z Output tLZ* 0 - 0 - 0 - ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ* 0 12 0 15 0 15 ns 

Output Disable to High-Z Output tOHZ 0 8 0 10 0 15 ns 

Output Hold from Address Change tOH 3 - 5 - 5 - ns 

Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns 

Chip Selection to Power Down Time tPD - 20 - 25 - 35 ns 

NOTE: tCO = tC01, tC02 / tLZ = tLZ1 I tLZ2 / tHZ = tHZ1 I tHZ2 

•l"i'iflliii" ELECTRONICS 
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KM681001/L CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 20 25 35 ns 

Chip Select to End of Write tCW 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 V\lidth(OE High) tWP 15 20 25 ns 

Write Pulse V\lidth(OE Low) tWP1 20 25 35 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 tDW 12 15 20 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 4 5 ns 

NOTE: tWR = tWR1, tWR2 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS1=0E=V1L, CS2=WE=V1H) 

!RC 

ADD w \I/ 

A .Jr\ 
tAA 

!OH 

IX lX lX. lX lX. lX 
Previous Data Valid IX :x Data Valid 

IX :xx lX. lx.:xxx Data Out 

ttMfiiJii» 
ELECTRONICS 
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KM681001/L CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 
IRC 

ADD 

IAA 

ICO 

CS2 

!OE 

IOLZ 

Data Out Data Valid 

:::.nt -- ... -- ·,'; ........ ~~ ..... --:r 50% 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS1 =VIL and CS2=VIH. 
7. Address valid prior to coincident with CS1 transition low and CS2 transition high. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
!RC 

ADD 

IAW 

ICW3 

CS2 

IVllP(2) 

IDW 

Data In 
Hi h-Z 

Data Valid 

Data Out 
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KM681001/L CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tWC 

ADD 
IAW 

tCW(3) 

CS2 

tVIP1(2) 

tDW tDH 

Data In Data Valid 

!OW 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS1=Controlled) 

tWC 

ADD 

CS2 

IWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(B 

382 
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KM681001/L CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(4) (CS2=Controlled) 

tWC 

ADD 

tCW3 

CS2 

tllllP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z(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 CS1 , a high CS2 and a low WE. A write begins at the latest transition CS1 going low, 

CS2 going high and WE going low; A write ends at the earliest transition CS1 going high or CS2 going low or WE going high. tWP 
is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS1 going low or CS2 going high to end of write. 
4. 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 1 applied in case a write ends as CS1 or WE going high. tWR2 

applied in case a write ends as CS2 going low. 
6. If OE, CS1, CS2 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS1 goes low and CS2 goes high simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS1 is low and CS2 is high : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

l>~·"'""l < >, 

H H x X* Not Select Hig_h-Z ISB, ISB1 

x L x X Not Select High-Z ISB, ISB1 

L L H H Ou~ut Disable High-Z Ice 

L L H L Read DOUT Ice 

L L L x Write DIN Ice 

* NOTE : X means Don't Care. 

t1MfiliiliP 
ELECTRONICS 
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KM681001/L 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 70°C) 

Parameter ~mbol Test Condition 

Vee for Data Retention VDR CS1 ::::: Vee - 0.2V or CS2 ~ 0.2V 

Data Retention Current IDR 
Vee= 2.0V, CS1 ::::: Vee - 0.2V or CS2 ~ 0.2V 
VIN ::::: Vee - 0.2V or VIN ~ 0.2V 

Data Retention Set-U_E_ Time tSDR See Data Retention 

RecoveJY. Time tRDR Wave form(below) 

" NOTE: L-Ver only. 

DATA RETENTION WAVE FORM 1 ccs1 controlled) 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

tSDR Data Retention Mode 

CS1 ::::: Vee - 0.2V 

DATA RETENTION WAVE FORM 2 ccs2 controlled) 

Vee 

4.5V 

CS2 

VDR 

0.4V 

GND 

•t·rntJ:m• ELECTRONICS 

tSDR Data Retention Mode 

CS2 ~ 0.2V 

CMOSSRAM 

Min. T~ Max. Unit 

2.0 - 5.5 v 

- - 0.1 mA 

0 - - ns 

5 - - ms 

tRDR 

tRDR 
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KM61610028/8L, KM616100281/8LI 

64K x 16 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 8,10,12ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30mA(Max.) 
. (CMOS): 10mA(Max.) 

1 mA(Max.) - L-Ver. only 

Operating KM6161002B/BL - 8: 200mA(Max.) 

KM6161002B/BL- 10: 190mA(Max.) 

KM6161002B/BL- 12: 180mA(Max.) 
• Single 5.0V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1/01- I/Os, UB: l/09- l/01s 
• Standard Pin Configuration 

KM6161002B/BLJ: 44-SOJ-400 
KM6161002B/BLT: 44-TSOP2-400F 

ORDERING INFORMATION 
KM6161002B/BL-8/1012 Commercial Temp. 

KM6161002Bl/BLI -8/10/12 Industrial Temp. 

Pre-Charge Circuit 

A1 
A2 
A3 
A4 Memory Array 
A5 512 Rows 

As 128x16 Columns 

A7 
As 
A9 

UB 

LB ~~~!)--------' 

tJMfiliiliP 
ELECTRONICS 

Preliminary 
CMOSSRAM 

GENERAL DESCRIPTION 
The KM6161002B/BL is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 65,536 words by 16 bits. The 
KM6161002B/BL uses 16 common input and output lines and 
has an output enable pin which operates faster than address 
access time at read cycle. Also it allows that lower and upper 
byte access by data byte control (UB, LB). The device is fabri
cated 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 KM6161002B/BL is packaged in a 400mil 44-pin plastic 
SOJ or TSOP2 forward . 

PIN CONFIGURATION (Top View) 

0 

WE. 

PIN FUNCTION 

Pin Name ........ "/•·•>······ ....... ,;;;;.······ ~· :c ;:_ 'j__. ---- > 
Ao-A15 Address Inputs 

WE. Write Enable 

cs Chip Select 

OE Output Enable 

LB Lower-byte ControJ.{1101-1/0s} 

UB Upper-byte Control{l/09-1/01~ 

1/01 -1/016 Data lnputs/Ou!E>_uts 

Vee Power(+5.0V) 

Vss Ground 

N.C No Connection 
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KM61610028/8L, KM616100281/8LI 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VtN, VouT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature Commercial TA 

Industrial TA 

-0.5 to 7.0 

-0.5 to 7.0 

1.0 

-65 to 150 

0 to 70 

-40 to 85 

Preliminary 
CMOSSRAM 

v 
v 
w 
·c 
·c 
·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERA TING CONDITIONS(TA = o to 70°C} 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

* VIL(Min) = -2.0V a.c(Pulse Width ::;;6ns) for I ::;; 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width ::;;6ns) for I ::;; 20mA 

5.0 5.5 

0 0 

Vee+ 0.5** 

0.8 

DC AND OPERATING CHARACTERISTICS(TA = o to 7o·c, vcc= 5.ov ± 10%, unless otherwise specified) 
~ ·/·' :T •". T!G__Z_ 7 festq§ri~•ti~ris El~ ,.,,,, .... 

Input Leakage Current lu VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=V1L, VIN = V1H or VIL, 
lou1-0mA 

Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS 2: Vee-0.2V, 
VIN 2: Vcc-0.2V or VIN ::;; 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1=-0.1 mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vcc=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

.,,.,, "'·· ...... :2./ )<. 

··"· \<:•<· '/: l 

Input/Output Capacitance Cl/O V11o=OV 

Input Capacitance CIN VtN=OV 

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

d!:i: fill!,, 
ELECTRONICS 

7 
• < ,< ·'·'.'~·' '.~''· "' 

-2 2 

-2 2 

8ns - 200 

10ns - 190 

12ns - 180 

- 30 

Normal - 10 

L-Ver. .. 1 

- 0.4 

2.4 -

- 3.95 

,:,>> >•<•: , ... 
- 8 

- 6 

v 

v 

v 

v 

<~ 
µA 
µA 

mA 

mA 

mA 

v 

v 

v 

>< 

pF 

pF 
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KM6161002B/BL, KM616100281/BLI 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= s.ov± 10%, unless otherwise noted.) 

TEST CONDITIONS 
I••:·:· Tc-''T. 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.SV 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(B) 

" 

Preliminary 
CMOSSRAM 

·············· :'.c2 / > ·_: .•.•.. < .... 

Output Loads(A) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

OOUT 0~1 
Zo = SOQ 

480Q 

SpF* 

DOUT 

255Q 

VL = 1.SV 

*Including Scope and Jig Capacitance 

READ CYCLE 

.. < CJ··· < ··•·•· > <···••· lA. <._. KM6161Q02BISL...S KM6161002S/Bl..~10 KM61610o2BIBL~12 
Unit Ir./. < 

L_ 2· ) • > . _2E_________i> t_Z_-3 > ~ Min "-__:~a)( ·1111i11 Max Mih Max 

Read Cycle Time tRC 8 - 10 - 12 - ns 

Address Access Time tAA - 8 - 10 - 12 ns 

Chip Select to Output tCO - 8 - 10 - 12 ns 

Output Enable to Valid Output tOE - 4 - 5 - 6 ns 

UB, LB Access Time tBA - 4 - 5 - 6 ns 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns 
•' 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

UB, LB Enable to Low-Z Output tBLZ 0 -
-;-

0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 ns 

Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 ns 

UB, LB Disable to High-Z Output tBHZ 0 4 0 5 0 6 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

tl:!:': lji !iiiP 
ELECTRONICS 
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KM61610028/BL, KM616100281/8LI 

WRITE CYCLE 

Write Cycle Time me 8 

Chip Select to End of Write tCW 6 

Address Set-up Time tAS 0 

Address Valid to End of Write tAW 6 

Write Pulse Width(OE High) flNP 6 

Write Pulse Width( OE Low) tWP1 8 

'OB, LB Valid to End of Write tBW 6 

Write Recovery Time tWR 0 

Write to Output High-Z tWHZ 0 4 

Data to Write Time Overlap tDW 4 

Data Hold from Write Time tDH 0 

End Write to Output Low-Z tow 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 

10 12 

7 8 

0 0 

7 8 

7 8 

10 12 

7 8 

0 0 

0 5 0 

5 6 

0 0 

3 ·3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

6 ns 

ns 

ns 

ns 

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

i... tRC 

\V \l 
A I\ 

ADD 

tAA 

tOH 

lX. :x :I/xx :x lX. 
Previous Data Valid lX Data Valid :xx :xxxx Data Out 

ttMtJllll» 
ELECTRONICS 
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KM61610028/8L, KM616100281/8LI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H} 

tRC 

ADD 

tAA 

!CO 

IBA 

UB, LB 

IBLZ(4, 5) 
IOE 

tOLZ 

tl.Z(4,5) 

Data Out 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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 110 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

ICW(3) 

tBW 

t\l\IP(2) 

IDW 

Data In 
Hi h-Z. 

Data Valid 
t0HZ(6) 

Data Out 
~f---__ H_ig_h_~_(_B) __________________________ _ 

389 dlf:fiiiii» 
ELECTRONICS 



KM61610028/8L, KM616100281/8LI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

IVllC 

ADD 
!AW 

ICW(3) 

IBW 

UB, LB 

llM'>1(2) 

tDW 

Data In 
Hi h-Z Data Valid 

IOHZ{6, 7) ---+1 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

!WC 

ADD 
!AW 

tCW3 

IBW 

UB,LB 

IWP{2) 

tDW 

Data In Data Valid 

Data Out 

dfofiiiii• 
ELECTRONICS 

Preliminary 
CMOSSRAM 

!OW 

(9) 

Hi h-Z 8 
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KM61610028/8L, KM616~ 00281/8LI 

TIMING WAVE FORM OF WRITE CYCLE(4} (UB, LB Controlled) 

ADD 

tCW(3) 

tBW 

tWP(2) 

tow 

Data In Data Valid 

Data Out 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOS SRAM 

Hi h-Z 8 

2. A write occurs during the overlap of a low CS, WE, LB and UB. A write begins at the latest transition CS going low and WE going 
low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leaaing to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

MOde 

H X X* X x Not Select High-Z lsB, ISB1 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read Dour Hig_h-Z Ice 

H L H!.9_h-Z Dour 

L L Dour Dour 

L L x L H Write DIN Hig_h-Z Ice 

H L Hig_h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

tt!!t'itJliiliP 
ELECTRONICS 
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KM61610028/BL, KM616100281/BLI 

DATA RETENTION CHARACTERISTICS*(TA = o·c to 1o·c) 
Parameter S_}'._mbol Test Condition 

Vee for Data "Retention VDR cs ~ Vee - 0.2V 

Data Retention Current IDR Vee = 3.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :.:;;; 0.2V 

Vee= 2.0V, cs ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :.:;;; 0.2V 

Data Retention Set-Uj>_ Time tSDR See Data Retention 

Recove.!}'_ Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORMccscontrolled) 

Vee 

4.5V 

2.2V 

VDR 

cs 
GND 

dfafiliiliP 
ELECl'RONICS 

!SOR Data Retention Mode 

cs ~ Vee - 0.2V 

Min. T.Ye_: 

2.0 -

- -

- -

0 -
5 -

IRDR 

Preliminary 
CMOSSRAM 

Max. Unit 

5.5 v 

0.9 mA 

0.7 

- ns 

- ms 
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KM6161002A, KM6161002AI 

64K x 16 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 12, 15, 17, 20ns(Max.) 
• Low Power Dissipation ' 

Standby (TTL) : 25mA(Max.) 

( CMOS) : 8mA(Max.) 

Operating KM6161002A- 12: 190mA(Max.) 

KM6161002A-15: 185mA(Max.) 

KM6161002A-17: 185mA(Max.) 

KM6161002A- 20: 180mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1/01-1/0s, UB: l/09- l/01s 
• Standard Pin Configuration 

KM6161002AJ: 44-SOJ-400 
KM6161002AT: 44-TSOP2-400F 

ORDEmNGINFORMATION 
KM6161002A-12/15/17/20 Commercial Temp. 

KM6161002AI -12/15/17/20 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

A1 ---+-1 

A2 ----+

A3 ----+

A4 ---+
As---+
As----+
A1 ----+ 
As---+
A9 ----+-

1/01 - I/Os 

1/09-1/016 

UB 

Pre-Charge Circuit 

Memory Array 
512 Rows 

128x16 Columns 

Ao A1o A11 A12 A13 A14 A15 

LB :::!:::=t====~ ,r--------' 
cs 

41"iWiliii" 
ELECTRONICS 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM6161002A is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 65,536 words by 16 bits. The 
KM6161002A uses 16 common input and output lines and has 
an output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, LB). 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 
KM6161002A is packaged in a 400mil 44-pin plastic SOJ or 
TSOP2 forward . 

PIN CONFIGURATION (Top View) 

A4 

Cs 
1101 

1102 

1103 

0 

PIN FUNCTION 
~ 

L.•~7 • ?' ~3C PhfName 
Ao -A1s Address Inputs 

WE Write Enable 

cs Chip Select 

OE Output Enable 

LB Lower-byte Contro_!il/01-1/0~ 

-_27 

UB Upper-byte Contro!{l/09-1/01~ 

1/01 -1/016 Data lnputs/Ou!Q_uts 

Vee Power(+5.0V) 

Vss Ground 

N.C No Connection 
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KM6161002A, KM6161002AI CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 V 

Power Dissipation Po 1.0 W 

Storage Temperature TsrG -65 to 150 ·c 
Operating Temperature Commercial TA 0 to 70 ·c 

t--~~~~~~+-~~~~~~~~+-~~~~~~~~-;--~~~~~~~~~ 

Industrial TA -40 to 85 ·c 
*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

* V1L(Min) = -2.0V a.c(Pulse Width:S:: 10ns) for I :s:: 20mA 

** V1H(Max) = Vee+ 2.0V a.c (Pulse Width~ 1 Ons) for I :s:: 20mA 

5.0 5.5 

0 0 

Vee+ 0.5** 

0.8 

DC AND OPERA TING CHARACTERISTICS(TA = 0 to 70°C, Vee= 5.0V ± 10%, unless otherwise specified) 

Cc:: 
·.·. ::,::::::: 

Input Leakage Current Ill VIN = Vss to Vee 

Output Leakage Current ILO CS=V1H or OE=VIH or WE=VIL 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=V1L. VIN = VIH or VIL, 
lour=OmA 

Standby Current lse Min. Cycle, CS=VIH 

lse1 f=OMHz, CS 2 Vcc-0.2V, 
VIN 2 Vee-0.2V or VIN ::;: 0.2V 

Output Low Voltage Level VOL loL=BmA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vec=5.0V ± 5% Temp= 25°C 

CAPACITANCE*( TA =25"C, f=1.0MHz) 

Input Capacitance 

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

ttm'if jliillP 
ELECTRONICS 

}/ 
·.:;;. 

>' .::. 

-2 2 

-2 2 

12ns - 190 

15ns - 185 

17ns - 185 

20ns - 180 

- 25 

- 8 

- 0.4 

2.4 -
- 3.95 

8 

6 

v 
v 
v 
v 

·"''''" 
µA 
µA 

mA 

mA 

mA 

v 
v 
v 

pF 

pF 
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KM6161002A, KM6161002AI 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 
.... 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

480Q 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

I ---y-2 , > <:±: ::::•: ,,. ~:,;; ,;;.:::~..:· 

f'IY•"I~ 
~ 2 

L r< < >· >•:·::•· <U <···· ?";·-;; !<.Min Max/ 
22. 

Read Cycle Time tRC 12 - 15 - 17 

Address Access Time tAA - 12 - 15 - 17 

Chip Select to Output tCO - 12 - 15 - 17 

Output Enable to Valid Output tOE - 6 - 7 - 8 

UB, LB Access Time tBA - 6 - 7 - 8 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 

UB, LB Enable to Low-Z Output tBLZ 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 

UB, LB Disable to High-Z Output tBHZ 0 6 0 7 0 8 

Output Hold from Address Change tOH 3 - 3 - 3 -
NOTE: Above parameters are also guaranteed at industrial temperature range. 

4jifofjilii> 
ELECTRONICS 

CMOSSRAM 

:>:::::: 

+5.0V 

480Q 

5pF* 

r ~ 

m··. 'fttriif <::·::IG.:· 
20 - ns 

- 20 ns 

- 20 ns 

- 9 ns 

- 9 ns 

3 - ns 

0 - ns 

0 - ns 

0 9 ns 

0 9 ns 

0 9 ns 

3 - ns 
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KM6161002A, KM6161002AI . CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 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(CS"E High) tWP 8 10 11 12 ns 

Write Pulse Width( OE Low) tWP1 12 15 17 20 ns 

UB, LB Valid to End of Write tBW 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 tDW 6 7 8 9 ns 
Data Hold from Write Time tDH 0 0 0 0 ns 
End Write to Output Low-Z tow 3 3 3 3 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

tRC ...,. 

ADD 
y l/ 
A Jl\ 

IAA' 

tOH 

:x :xx IX :x IX 
Previous Data Valid IX ~xx. Data Valid :x XX IX : x :x :x Data Out 

tt:fafliJUIP 
ELECTRONICS 
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KM6161002A, KM6161002AI CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

ICO 

IBA 

UB,LB 

IBLZ(4, 5) 
tOE 

IOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(8). 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

IRC 

ADD 

tAW 

tCW(3) 

tBW 

UB,LB 

IWP(2) 

Data In 

Data Out 
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KM6161002A, KM6161002AI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVVC 

ADD 

tAW 

tCW(3) 

tBW 

UB,LB 

IVllP1 (2) 

tDW tDH 

Data In Hi h-Z Data Valid 

t0HZ(6, 7) 00---+1 tow 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tBW 

UB,LB 

IWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

tt:f:I: Hliii" ELECTRONICS 
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KM6161002A, KM6161002AI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 

ADD 

tCW(3) 

tBW 

UB, LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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, WE, LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 110 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION J 

cm 
H x X* x x 
L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read DOUT Hi h-Z Ice 

H L Hi h-Z DOUT 

L L DOUT DOUT 

L L x L H Write DIN Hi h-Z Ice 

H L Hi h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

•11l1'1lJ11!1' 399 
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KM6161002 

64K x 16 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

{CMOS) :10mA(Max.) 

Operating KM6161002 -15: 230mA(Max.) 

KM6161002 - 17: 220mA(Max.) 

KM6161002 - 20: 210mA(Max.) 
• Single 5.0V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1/01-1/0s, UB: 1/09-1/016 
• Standard Pin Configuration 

KM6161002J: 44-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

A1------t-t 
A.2------t-t 
A3----H 

A4-----H 

As---+-1 
Ni ---+-I 

A1---+-
A11----+
A12----1-1 

ttMfiliiiiP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

128x16 Columns 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM6161002 is a 1,048,576-bit high-speed Static Random 
Access Memory organized as 65,536 words by 16 bits. The 
KM6161002 uses 16 common input and output lines and has an 
output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (08, LB). 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. hiQh-speed system applications. The 
KM6161002 is packaged in a 400mil 44-pin plastic SOJ . 

PIN CONFIGURATION (Top, View) 

0 

PIN FUNCTION 

t; 
·::::::--:c.:::: ::.f:'75 •·<.:. ~ 0

2•••••••••:2·•••:······:······ 
.:: ::::::::::::.::.:\::: :./. 

Ao-A1s Address ln'puts 

WE Write Enable 

cs Chip Select 

OE Output Enable 

LB Lower-t>yte Contro!{l/OH/O~ 

UB Upper-byte Contro!{l/09-1/01~ 

1/01 -1/016 Data lnputs/Ou!l:>_uts 

Vee Power( +5. OV} 

Vss Ground 

N.C No Connection 
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KM6161002 CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA = o to 1o·c) 

)(.' / .. ~/ ~ ):.:.:, .. 
= I_ >••mG. 7 ''· I <'---·n~· 

~ L.J .: ~l'IY< /. <\ 7 xtJnit•••·•••, 7 
= £2 ~ 

... ::'. 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 - Vee+ 0.5** v 
Input Low Voltage VIL -0.5* - 0.8 v 

* V1L(Min) = -2.0V a.c(Pulse Widths 1 Ons) for I s 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width~ 1 Ons) for I s 20mA 

DC AND OPERATING CHARACTERISTICS(TA=Oto?o·c, Vcc=5.0V ± 10%, unless otherwise specified) 

•'.'>>:::. 
::: .::·c:·c:'c 

'.J.. L 
'c; ... :,:~:~ ~ ~ Je~ff c(>tj<Otlo.,s l...Y.2.'.!~.' ,

7 :<77 Unit z 
Input Leakage Current lu V1N = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 230 mA 
CS=V1L, VIN = V1H or VIL, 17ns - 220 
lour=OmA 

20ns 210 -
Standby Current lse Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, - 10 mA 
VIN 2: Vcc-0.2V or VIN s 0.2V 

Output Low Voltage Level VOL loL=8mA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

VoH1* loH1=-0.1 mA - 3.95 v 
* Vcc=5.0V ± 5% Temp. = 25°C 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

Input/Output Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN V1N=OV 6 pF 

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

t1:f:1.filjiliP 
ELECTRONICS 
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KM6161002 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

480Q 
DOUT DOUT 

255Q 30pF* 255Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

~ }(/FJ;J ). .• T , C r< = .. •'"".• •.··· 5 
. / . < ······· < )·· <<<•···Tl_ L . F!llitj>---•·•• [ •• ?'~:f..< -:c 

l •••:"7"~ .......... 
Read Cycle Time tRC 15 - 17 - 20 

Address Access Time tAA - 15 - 17 -
Chip Select to Output tCO - 15 - 17 -
Output Enable to Valid Output tOE - 8 - 9 -

UB, LB Access Time tBA - 8 - 9 -
Chip Enable to Low-Z Output tLZ 3 - 3 - 3 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 

UB, LB Enable to Low-Z Output tBLZ 0 - 0 - 0 

Chip Disable to High-Z Output tHZ 0 6 0 7 0 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 

UB, LB Disable to High-Z Output tBHZ 0 6 0 7 0 

Output Hold from Address Change tOH 3 - 3 - 4 

41:!:1: filiiliP 
ELECTRONICS 

CMOSSRAM 

+5.0V 

480Q 

5pF* 

'71 ~ 
...... .l\ll~-.------:c }":"''?" 

- ns 

20 ns 

20 ns 

10 ns 

20 ns 

- ns 

- ns 

- ns 

8 ns 

8 ns 

8 ns 

- ns 
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KM6161002 CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 

Chip Select to End of Write tCW 12 13 14 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 12 13 14 ns 

Write Pulse Width( OE High) tWP 12 13 14 ns 

Write Pulse Width( OE Low) tWP1 15 17 20 ns 

UB, LB Valid to End of Write tBW 12 13 14 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 8 0 8 0 9 ns 

Data to Write Time Overlap tDW 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 4 5 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

!RC 

ADD \Y \'{ 

A J!\ 
!AA 

!OH 

:XXX lX. IX. IX lX. :x: 
Previous Data Valid :XXX IX :XXXX Data Valid lX. IX Data Out 

tl1Jnfiliii» 
ELECTRONICS 
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KM6161002 CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tBA 

UB,LB 

tBLZ(4, 5) 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 riot 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 
tAW 

tCW{3) 

tBW 

UB,LB 

IWP{2) 

tDW 

Data In Hi h-Z 
Data Valid 

t0HZ{6) 

Data Out 
~1----H_i_g_h-_Z_(B_) ________ .:..._ ________________ _ 

t11!1WJliii> . 
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KM6161002 CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tWC 

ADD 

tAW 

tCW(3) 

tBW 

tll\P1(2) 

IDW 

Data In Hi h-Z Data Valid 

IOHZ(6, 7) -- !OW 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

•t:f:l:filiil' ELECTRONICS 
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KM6161002 CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 

tWC 

ADD 

tCW(3) 

tBW 

UB,LB 

tWP(2) 

IDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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, WE, LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

•....... ~.-
F<•·:·: 

··•••••···· ~.< 
·.·•·• 1·> ...... - ··············•: iTB'•·•.) :.:· >: 

··········.· .... /.} 
········ .·::; ................................ 

·········· 

............... ····· ................... 2 

H x X* x x Not Select Hig_h-Z ISB, ISB1 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read Dour High-Z Ice 

H L High-Z Dour 

L L Dour Dour 

L L x L H Write DIN Hlg_h-Z Ice 

H L Hl.g_h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

tl1Jnfillil> 
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KM644002B, KM644002BI 
Preliminary 

CMOSSRAM 

1 M x 4 Bit (with OE) High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 10,12,15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM644002B - 10: 190mA(Max.) 

KM644002B-12: 180mA(Max.) 

KM644002B-15: 170mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TIL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM644002BJ : 32-SOJ-400 
KM644002BT : 32-TSOP2-400F 

ORDERING INFORMATION 

KM644002B -10/12/15 Commercial Temp. 

KM644002BI -10/12/15 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao---+-! 

A1 
A2 ----H 

A3 __ ____,..., 

A4 -----H 

As -----+< 

Aa ----H 

A7 -----H 

As ----H 

cs ----..--<l 

WE 

OE------<l 

•tMiJlliliP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

2048x4 Columns 

GENERAL DESCRIPTION 
The KM6440028 is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM6440028 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM6440028 is packaged 
in a 400 mil 32-pin plastic SOJ or TSOP(ll) forward . 

PIN CON FIGURA TION(Top View) 

Vee 

Vss 

A5 

Ae 

A7 

A8 

A9 

SOJ/ 
TSOP2 

PIN FUNCTION 

> ~:;:- 21 .. >•· 

Ao-A19 Address ln_Q_uts 

WE Write Enable 

cs Ch!P_Select 

OE Ou~ut Enable 

1/01 -1/04 Data ln_e_uts/Ou~uts 

Vee Powetl_+5. OVJ. 

Vss Ground 

N.C No Connection 

A19 

A17 

A15 

1/04 

Vss 

Vee 

1/03 

A14 

A13 

A12 

A11 

7 ·······7 <<2J 
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KM644002B, KM644002BI 
Preliminary 

CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 V 

Power Dissipation Po 1.0 W 

Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature 1--C_om_m_e_re1_·a_1 __ --t ____ T_A ____ +-___ o_to_7_o ___ -+-_____ ·c ____ -4 

Industrial TA -40 to 85 ·c 
*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITION5(TA=Oto7o·c) 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width~8ns) for I ~ 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse VVidth~ 8ns) for I ~ 20mA 

5.0 5.5 

0 0 

Vee+ 0.5** 

0.8 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

Input Leakage Current ILi VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, lour=OmA 

Standby Current lse Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS 2: Vcc-0.2V, 
VIN 2: Vec-0.2V or VIN ~ 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VOH loH=-4mA 

VOH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* Vec=S. OV ± 10% Temp. = 25 ·c 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Input Capacitance 

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

dfaflliiliP 
ELECTRONICS 

-2 2 

-2 2 

10ns 190 

12ns 180 

15ns 170 

40 

10 

0.4 

2.4 

3.95 

8 

7 

v 
v 
v 
v 

µA 
µA 

mA 

mA 

mA 

v 

v 

v 

pF 

pF 
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KM6440028, KM64400281 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

Preliminary 
CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo= 50Q 

+5.0V 
DOUT 0,____~1 

4BOQ 

5pF* 

DOUT 

255Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 
<: ::.: < <> 

~·<ill' ;m·•<···· f/F 
.............. I•>·•·> ... /• ".'. "•:'° 

I / ······ 22 ~ ./ Min > ••u._., •. •: 
>••· .. •·· < ...... · ..... > ±'C::. .. ) 

Read Cycle Time tRC 10 - 12 - 15 - ns 

Address Access Time tAA - 10 - 12 - 15 ns 
Chip Select to Output tCO - 10 - 12 - 15 ns 

Output Enable to Valid Output tOE - 5 - 6 - 7 ns 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns 
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 
Chip Disable to High-Z Output tHZ 0 5 0 6 0 7 ns 
Output Disable to High-Z Output tOHZ 0 5 0 6 0 7 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 - 10 - 12 - 15 ns 

•1m'1filiii" 
ELECTRONICS 
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· Preliminary 
KM644002B, KM644002BI CMOSSRAM 

WRITE CYCLE 

Write Cycle Time flNC 10 12 15 ns 

Chip Select to End of Write tcW 7 8 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 7 8 10 ns 

Write Pulse Width(OE High) flNP 7 8 10 ns 

Write Pulse Width(OE Low) tWP1 10 12 15 ns 

Write Recovery Time flNR 0 0 0 ns 

Write to Output High-Z tWHZ 0 5 0 6 0 7 ns 

Data to Write Time Overlap tow 5 6 7 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

ADD w \{ 

}i\_ _J\_ 
tAA 

tOH 

[XX :x :x lX IX. :x :x. :x. 
Previous Data Valid lX :xx Data Valid Data Out 

t1Mfiliil" ELECTRONICS 
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KM644002B, KM644002BI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H} 

!RC 

ADD 
!AA 

!CO 

!OE 

IOLZ 

ILZ(4,5) 

Data Out Data Valid 

Vee 

Current 

...... --'~ -------------- -~-) 
lse 5o% 

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. 

Preliminary 
CMOSSRAM 

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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 
IAW 

tCW(3), 

IWP(2 

IDW 

Data In 
Hi h-Z Data Valid 

Data Out 

•1.!:i:fillii» 
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KM644002B, KM644002BI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

tWC 

ADD 

tAW 

tCW(3) 

IWP1(2) 

tDW 

Data In Data Valid 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

IWP(2) 

tDW 

Data In Data Valid 

Data Out 

d!:':filJiliP 
ELECTRONICS 

Preliminary 
CMOSSRAM 

tow 

Hi h-Z a 
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KM6440028, KM644002BI 
Preliminary 

CMOS SRAM 

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 WE. A write begins at the latest transition CS going low and WE going low; A 

write ends atthe earliest transition CS going high or V'iiE. going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
~ :, \ ........ ,•.••·· 0 ... . ..... 

·.'••·•·•' ..... 
~ 

H x X* Not Select H.!g_h-Z ISB, ISB1 

L H H Out~ut Disable H.!g_h-Z Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

•tMfilJii> 
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KM64B4002 BiCMOS SRAM 

1 M x 4 Bit (with OE) High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 12,13, 15ns(Max.) 
• Low Power Dissipation 

Standby (TIL) : 60mA(Max.) 

(CMOS) : 30mA(Max.) 

Operating KM64B4002 - 12: 185mA(Max.) 

KM6484002- 13: 185mA(Max.) 

KM6484002- 15: 180rnA(Max.) 
• Single 5.0V± 10% Power Supply 
• TIL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM6484002J : 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao ----1-1 

A1 
A2 ----H 

A3 ---H 

A4 ----H 

As ----+-t 

As ----H 

A1 ----H 

As ----+~ >-i="-1 

1/01 -1/04 

cs ---e------<l 

WE 

O'E----<t__J 

tl1l9fi@> . 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

2048x4 Columns 

GENERAL DESCRIPTION 
The KM6484002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM6484002 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM6484002 is packaged 
in a 400 mil 32-pin plastic SOJ . 

PIN CONFIGURATION(Top View) 

A19 

A18 

A16 

A15 

Cs O'E 
1101 1/04 

Vee Vss 

Vss Vee 

1102 1/03 

A14 

A5 A13 

A6 A12 

A7 A11 

AB A10 

A9 N.C 

PIN FUNCTION 
[_"'- £ ·.£f .. ~s:::: ······· 77 ZS_____ 

Ao-A1s Address ln_E.uts 

iJiJE. Write Enable 

cs Ch!Q_ Select 

O'E Ou~ut Enable 

1101-1/04 Data I n_E.uts/Ou!Q_uts 

Vee Power(_+5. OVJ_ 

Vss Ground 

N.C No Connection 
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KM64B4002 BiCMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 
i··~7 ~·· \ 

~c:. > . .? >. 
I >I•···----> ·~ .. .;.;;;&;; -~<_:i .. · .......... I 

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

••···•·• << 
.··• .X .{ c {---/ 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

1< .. _2> '""" 
...... · <<<> $yffl~I Min .. <-- TYP 

••••••••••••• 

l<·>~n· >/i L ..... 
Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input Low Voltage VIH 2.2 - Vee+ 0.5** 

Input Low Voltage VIL -0.5* - 0.8 

* VtL(Min) = -2.0V a.c(Pulse WidthS: 10ns) for I s: 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse WidthS: 10ns) for I s: 20mA 

DC AND OPERA TING CHARACTERISTICS(TA = 0 to 70°C, Vee= 5.0V ± 10%, unless otherwise specified) 

I/ •..•••. < 
i. ......... , 

--
~ Test Conditions .. 

Input Leakage Current ILi VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, lour=OmA 

Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS 2 Vee-0.2V, 
VIN 2 Vee-0.2V or VIN s; 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VOH loH=-4mA 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

< ----;s ·····:····•· ml;.~ cs> / • •< 2 Testconditiohs 
Input/Output Capacitance C110 V11o=OV 

Input Capacitance CIN VIN=OV 

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

•1Mf1i11
" ELECTRONICS 

.. Min Max I 
""" 

_;j 

-2 2 

-10 10 

12ns - 185 

13ns - 185 

15ns - 180 

- 60 

- 30 

- 0.4 

2.4 -

MIN: -;;-;:::., 
)< 

7 

····""'" 
.......... 

8 

7 

Unit >IJ 
v 
v 
v 
v 

Unit 

µA 
µA 

mA 

mA 

mA 

v 
v 

Uri it 

pF 

pF 
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KM6484002 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(B) 

BiCMOS SRAM 

Output Loads(A) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo= 50.Q 

+5.0V 

DOUT o>------+-1 480.Q 

5pF* 

DOUT 

255.Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 12 13 15 ns 

Address Access Time tAA 12 13 15 ns 

Chip Select to Output tCO 12 13 15 ns 

Output Enable to Valid Output tOE 6 6 7 ns 

Chip Enable to Low-Z Output tLZ 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 6 0 7 ns 

Output Disable to High~Z Output tOHZ 0 6 0 6 ·o 7 ns 

Output Hold from Address Change tOH 3 3 3 ns 

•11'fi fiiiii» 
ELECTRONICS 
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KM6484002 BiCMOS SRAM 

WRITE CYCLE 

Write Cycle Ti me tWC 12 13 15 ns 

Chip Select to End of Write tCW 8 9 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid tG> End of Write tAW 8 9 10 ns 

Write Pulse Width(OE High) tWP 8 9 10 ns 

Write Pulse Width(OE Low) tWP1 10 11 12 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 6 0 6 0 7 ns 

Data to Write Time Overlap tDW 6 6 7 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 
---i 

ADD \I/ \I/ 
A J\_ 

!AA 

tOH 

:x IX 
Previous Data Valid lX lX lX :x iA Data Valid :x :x lX. 

Data Out 

ttMfiiiii> 
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KM6484002 BiCMOS SRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

IRC 

ADD 
tAW 

tCW(3) 

Data In 

Data Out 

•tmMiiii• 
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KM6484002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

t\NC 

ADD 
tAW 

tCW(3) 

llllP1(2) 

tDW 

Data In Data Valid 

tOW 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

t\NC 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Za) 

41'1M11iii" 
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KM6484002 BiCMos·sRAM 

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 WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends atthe earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

L H H Out ut Disable Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

•!Mi tJliii" ELECTRONICS 
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KM644002A CMOSSRAM 

1 M x 4 Bit (with OE) High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 15,17,20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 50mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM644002A-15: 150mA(Max.) 

KM644002A-17: 145mA(Max.) 

KM644002A- 20: 140mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully static Operation 

- No Clock or Refresh required · 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM644002AJ : 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao ---1~:!::== 
A1--~ 

A2 ---+-I 

A3--~ 

A4 ---+-1 

As ---W 

As ----1-1 

A1--~ 

As -----W 

cs -~--d' 

WE 

OE __ __,, 

ttMfiliiliP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

2048x4 Columns 

GENERAL DESCRIPTION 
The KM644002A is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM644002A uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM644002A is packaged 
in a 400 mil 32-pin plastic SOJ . 

PIN CON FIGURA TION(Top View) 

0 

A15 

C5E 
1/04 

Vee SOJ Vss 

Vss Vee 

1/02 1/03 

A14 

As A13 

A6 

A7 A11 

AB A10 

A9 N.e 

PIN FUNCTION 

PlriNafui ·1 ·••·····s / c 7-7<> j±,77 . 
Ao-A19 Address Inputs 

WE Write Enable 

cs Ch& Select 

'OE Output Enable 

1/01 -1/04 Data I n~uts/Outputs 

Vee Power(+5.0V) 

Vss Ground 

N.C No Connection 
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KM644002A CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VouT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

22.1__>>. :.;:;:/ -~"- t 
} '::: 21 ·::.:.;:: ·•·•Miif </ I> --· t)'p/C < I<\{ :<:>. > < , •.•• :;::: >• 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 - Vee+ 0.5** v 
Input Low Voltage VIL -0.5* - 0.8 v 

* V1L(Min) = -2.0V a.c(Pulse Widths 10ns) for I s 20mA 

** VIH{Max) = Vee+ 2. OV a.c (Pulse Widths 1 Ons) for I s 20mA 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

y/' >> Par' ./·'•··''·•·•· /. ~ ', K_L"r•L ·::::Ci:)~ ·'·: ---:,::;:· .. , ....• > / Min 
~c:c .• ~:::· 

.:::: 
:::· 

Input Leakage Current lu V1N = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 

VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 150 mA 
CS=VIL, VIN = VIH or VIL, louT=OmA 17ns - 145 

20ns - 140 

Standby Current ISB Min. Cycle, CS=VIH - 50 mA 

ISB1 f=OMHz, CS 2 Vec-0.2V, 
10 mA 

VIN 2 Vce-0.2V or VIN s 0.2V -
Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

VOH1* loH1=-0.1mA - 3.95 v 
* Vcc=5.0V ± 5% Temp. = 25°C 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Input/Output Capacitance 8 pF 

Input Capacitance 7 pF 

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

t11Mflliii» 
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KM644002A CMOSSRAM 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V +5.0V 

480Q 480Q 
DOUT DOUT 

255Q 30pF* 255Q 5pF* 

*Including Scope and Jig Capacitance 

READ CYCLE 
72; 7./. . ···~ ..••••.........• •·•./ j I>:••> ? )~ ' 111-~= L l~!tl I< < } ············· =.::: 

··••• ;;; ... ····- ".":< ,.-:'·•·•············· l/-TMm7 . ••;.;.<;;: .. •< -=- ····· .... ___±_ __l__ . •••. . . ? .......... , .. c I /• l 2± 
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 - 7 - 8 - 9 ns 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 7 0 8 0 9 ns 

Output Disable to High-Z Output tOHZ 0 7 0 8 0 9 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 

•l11f :fillii;; 
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KM644002A CMOS SRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 
Chip Select to End of Write tCW 12 13 14 ns 
Address Set-up Time tAS 0 0 0 ns 
Address Valid to End of Write tAW 12 13 14 ns 
Write Pulse \/Vidth(~ High) tWP 12 13 14 ns 

Write Pulse \/Vidth(OE Low) tWP1 15 17 20 ns 

Write Recovery Time tWR 0 0 0 ns 
. Write to Output High-Z tWHZ 0 7 0 8 0 9 ns 
Data to Write Time Overlap tDW 8 9 10 ns 
Data Hold from Write Time tDH 0 0 0 ns 
End Write to Output Low-Z tOW 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD \V" w 
Jr-.. JI\ 

tAA 

!OH 

Previous Data Valid :x IX Data Valid IX [X :x :x IX IX IX IX 
Data Out 

41:!:1: f11iil1P 
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KM644002A CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tlZ(4,5) 

Data Out Data Valid 

Vee ........ l?: ............... IP.U} 
ISB 50% Current ::.L 

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 ±200mV from steady state voltage with Load{B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 
tAW 

tCW(3) 

t\/\/P(2) 

tDW 

Data In Hi h-Z Data Valid =====I Data Out---------------------
High-Z(B) 

t1Mfriii» 
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KM644002A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVIK: 

ADD 

tAW 

tCW(3) 

tll\IP1(2) 

IDW 

Data In Data Valid 

!OW 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

I~ 

ADD 

IWP(2) 

IDW 

Data In Data Valid 

Data Out 
Hi h-Z s 
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KM644002A CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or ViiE. going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

L H H Out ut Disable Ice 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

ttMfriii» 
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KM644002, KM644002E, KM6440021 CMOSSRAM 

1 M x 4 Bit (with OE) High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 17,20,25ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM644002 - 17: 170mA(Max.) 

KM644002 - 20 : 150 mA( Max.) 

KM644002 - 25: 130mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM644002J : 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao---+
A1 
A2. ----+
A3 ----+
A4 ----+
A1 __ ___,_, 
As __ ____,_. 

A9 -------1-1 

A13 ----+-j 

A14 __ --+-j 

cs ---e---d 

WE 

OE ----d 

ef:I: fiiiii• 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
1024 Rows 

1024x4 Columns 

GENERAL DESCRIPTION 
The KM644002 is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM644002 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM644002 is packaged in 
a 400 mil 32-pin plastic SOJ . 

ORDERING INFORMATION 
KM644002 -17 /20/25 Commercial Temp. 

KM644002E -17/20/25 Extended Temp. 

KM6440021 -17/20/25 Industrial Temp. 

PIN CON FIGURA TION(Top View) 

A1 

Vee 

Vss 

1102 

A5 

As 

A7 

As 

A9 

0 

SOJ 

PIN FUNCTION 
7 

:.:::: 

Ao-A19 Address ln_.e_uts 

WE Write Enable 

cs Ch!Q_ Select 

OE Ou~ut Enable 

1/01 -1104 Data I 12e.uts/01.1_tputs 

Vee Powe!{+5.0\Q. 

Vss Ground 

N.C No Connection 

A19 

A18 

A17 

A16 

A15 

ae 
1/04 

Vss 

Vee 

l/03 

A14 

A13 

A12 

A10 

N.e 

77 

f 

. ? 
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KM644002f KM644002E, KM6440021 CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 

Operating Temperature Commercial TA Oto70 

Extended TA -25to 85 ·c 
Industrial TA -40 to 85 

*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70"C) 

Supply Voltage Vee 4.5 5.0 

Ground Vss 0 0 

Input Low Voltage VIH 2.2 

Input Low Voltage 'VIL -0.5* 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
* V1L(Min) = -2.0V 1a.c(Pulse Widths;;1ons) for. Is;; 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Widths;; 10ns) for I s;; 20mA 

5.5 

0 

Vee+ 0.5** 

0.8 

DC AND OPERA TING CHARACTERISTICS(TA = o to 1o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 17ns 
CS=VIL, VIN = VIH or Vil, lour=OmA 20ns 

25ns 

_Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS ~ Vcc-0.2V, 
VIN ~ Vcc-0.2V or VIN s;; 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VoH loH=-4mA 

VOf'i1* loH1 =-0.1 mA 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
* Vec=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Input Capacitance 

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

•1:f:I: f1 iiii• ELECTRONICS 
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KM644002, KM644002E, KM6440021 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at extended and industrial temperature ranges. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

480.Q 
DOUT DOUT 

255.Q 30pF* 255.Q 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 17 20 25 

Address Access Time tAA 17 20 

Chip Select to Output tCO. 17 20 

Output Enable to Valid Output tOE 8 10 

Chip Enable to Low-Z Output tLZ 3 3 3 

Output Enable to Low-Z Output tOLZ 0 0 0 

Chip Disable to High-Z Output tHZ 0 7 0 8 0 

Output Disable to High-Z Output tOHZ 0 7 0 8 0 

Output Hold from Address Change tOH 3 4 5 

Chip Selection to Power Up Time tPU 0 0 0 

Chip Selection to Power DownTime tPD 17 20 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 

''""' f1 :m• ELECTRONICS 

CMOSSRAM 

+5.0V 

5pF* 

ns 

25 ns 

25 ns 

12 ns 

ns 

ns 

10 ns 

10 ns 

ns 

ns 

25 ns 
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KM644002, KM644002E, KM6440021 CMOSSRAM 

WRITE CYCLE 

Write Cycle Time me 17 20 25 ns 

Chip Select to End of Write tCW 12 13 15 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 12 13 15 ns 

Write Pulse Width(OE' High) M/P 12 13 15 ns 

Write Pulse Width(OE Low) tWP1 17 20 25 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 tDW 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 4 5 ns 

NOTE: Above parameters are also guaranteed at extended and industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=VrL, WE=VrH) 

i... IRC 

ADD \If \I 
A }\ 

tAA 

!OH 

lX. :x :xx IX :x :x l,\ 
Previous Data Valid rxxxxx \X :x Data Valid :x Data Out 

t1:f:I. fJil ii ;p 
ELECTRONICS 
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KM644002, KM644002E, KM6440021 CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

Data Out Data Valid 

Vee 

Current 

.•••••• _l~q •••••••••••••• _tPU-} 
lse 5o% 

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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

ICW(3) 

t\l\IP(2) 

tDW 

Data In 
Hi h-Z Data Valid 

Data Out 

t1Mfriil» 
ELECTRONICS 

434 



KM644002, KM644002E, KM6440021 CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

IVllC 

ADD 

IAW 

ICW(3) 

tl,ll,P1(2) 

IDW 

Data In Data Valid 

!OW 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) · 

ADD 

IWP(2) 

IDW 

Data In , Data Valid 

Data Out 
Hi h-Z(B) 

435 tllfo filiii;; 
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KM644002, KM644002E, KM6440021 CMOSSRAM 

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 write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

H x -X* Not Select 

L H H Out ut Disable 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

t1MHiiii• 
ELECTRONICS 
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KM684002B, KM684002BI 

512K x 8 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 10, 12,15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM684002B - 10: 200mA(Max.) 

KM684002B - 12: 190mA(Max.) 

KM684002B - 15 : 180mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 110 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM684002BJ : 36-SOJ-400 
KM684002BT: 3,6-TSOP2-400F 

ORDERING INFORMATION 
KM684002B -10/12/15 Commercial Temp. 

KM684002BI -10/12/15 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao----+-1 
A1 __ _....., 

Ai.------1-1 
A3------1-1 
A4 __ _....., 

As------1-1 
As----+-1 
A1----1-1 

As----+-1 

cs ---+----d 

WE 

OE--~ 

''""' filiii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

1024x8 Columns 

GENERAL DESCRIPTION 

Preliminary 
CMOSSRAM 

The KM684002B is a 4, 194, 304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM684002B uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM684002B is packaged 
in a 400 mil 36-pin plastic SOJ or TSOP(ll) forward . 

PIN CONFIGURATION(Top View) 

1/02 

Vee 

Vss 

1/04 

~ 

As 

AS 

A7 

A8 

A9 

SOJ/ 
TSOP2 

PIN FUNCTION 

Pin Name .>>. 
.,. 

Ao-A1s Address ln_Quts 

WE Write Enable 

cs Ch!Q_ Select 

OE Ou~ut Enable 

1/01 - I/Os Data l~uts/Ou~uts 

Vee Powe1+5.0\/) 

Vss Ground 

N.C No Connection 

/. ><>>> 
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KM684002B, KM684002BI 
Preliminary 

CMOSS-RAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 V 

Power Dissipation Po 1.0 W 

Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature Commercial TA Oto 70 ·c 

!--~~~~~~-+-~~~~~~~~-+-~~~~~~~~-+-~~~~~~~~~ 

Industrial TA -40 to 85 ·c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* V1L(Min) = -2.0V a.c(Pulse Width:o;;8ns) for I s 20mA 

** V1H(Max) = Vee+ 2.0V a.c (Pulse Width::;;: 8ns) for I ::;;: 20mA 

5.0 5.5 

0 0 

Vee+ 0.5** 

0.8 

DC AND OPERATING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

v 

v 
v 

v 

><· ?. / . < "°'· ;~ """" < >•> < ..</ I >Min•.> •/ >Mliiifj. I ---_Qrjit< I 

Input Leakage Current lu VIN = Vss toVcc 

Output Leakage Current ILO CS=V1H or OE=V1H or WE=V1L 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 
CS=VIL, VIN = VIH or VIL, lour=OmA 

Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS ;;::: Vee-0.2V, 
VIN ;;::: Vcc-0.2V or VIN ::;;: 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vee=5.0V ± 10% Temp. =25°C 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

1E •><:// ···~ 2\•••/• ;..;. ..:·~ .. Test Conditions 

Input/Output Capacitance Cl/O V11o=OV 

Input Capacitance CIN V1N=OV 

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

ttMfiliil> 
ELECTRONICS 

-2 2 µA 
-2 2 µA 

10ns - 200 mA 

12ns - 190 

15ns - 180 

- 40 mA 

- 10 mA 

- 0.4 v 

2.4 - v 

- 3.95 v 

:<_J_ JYlml ·>• . ..:: ... L.::::: >Unit. 
::.Cc> •• ~ 

- 8 pF 

- 7 pF 
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KM6840028, KM684002BI 

AC CHARACTERISTICS(TA = o ,to 70 ·c, Vee = s.ov ± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo= 50Q 

DOUT 0~1 
DOUT 

255Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

I-=-- >> L :..::::. 
< /<. /. 

::.:·,:. 
:,:,,:/.: '• <: :·:': 

~ /: J: :·:·:::::: .. :: ./ 

Read Cycle Time tRC 10 - 12 - 15 

Address Access Time tAA - 10 - 12 -
Chip Select to Output tCO - 10 - 12 -

Output Enable to Valid Output tOE - 5 - 6 -
Chip Enable to Low-Z Output tLZ 3 - 3 - 3 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 

Chip Disable to High-Z Output tHZ 0 5 0 6 0 

Output Disable to High-Z Output tOHZ 0 5 0 6 0 

Output Hold from Address Change tOH 3 - 3 - 3 

Chip Selection to Power Up Time tPU 0 - 0 - 0 

Chip Selection to Power Down Time tPD - 15 - 12 -

ttMfiliii" ELECTRONICS 

Preliminary 
CMOS SRAM 

+5.0V 

480Q 

5pF* 

· .. c,· '"FZ I}-;_,,_ 

~·:··::,•·< 1..-·:·:~·· 
I< 

- ns 

15 ns 

15 ns 

7 ns 

- ns 

- ns 

7 ns 

7 ns 

- ns 

- ns 

15 ns 
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Preliminary 
KM6840028, KM684002BI CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 10 12 15 ns 

Chip Select to End of Write tCW 7 8 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 7 8 10 ns 

Write Pulse Width(OE High) tWP 7 8 10 ns 

Write Pulse Wiqth(OE Low) tWP1 10 12 14 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 5 0 6 0 7 ns 

Data to Write Time Overlap tDW 5 6 7 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=VIL, WE=V1H) 

!RC 

ADD w \I/ 
A J~ 

!AA 

!OH 

IX :x :x lX lX :x 
Previous Data Valid lX lX. lX. Data Valid :x Data Out 

dfofilWIP 
ELECTRONICS 
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KM684002B, KM684002BI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

!AA 

tCO 

!OE 

IOLZ 

ILZ(4,5) 

Data Out Data Valid 

Vee 
tPU ....... ·,: ................. }so% 

Current 

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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

!RC 

ADD 

t\NP(2) 

tDW 

Data In Data Valid 

Data Out 

•Im'ifrlil' ELECTRONICS 
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KM684002B, KM684002BI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

ADD 

tAW 

Data In 

Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

Data In 

Data Out 

rttMfil11ii' 
ELECTRONICS 

tCW(3) 

tWP(2) 

tDW 

Data Valid 

Preliminary 
CMOSSRAM 

tOW 

t\l\IR(S) 

Hi h-Zs 

442 



KM6840028, KM684002BI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

2. A write occurs during the overlap of a low CS .and WE. A write begins 'at the latest transition CS going low and WE going low; A 
write ends atthe earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
~,.::::>>!.,>:'. /./ i\ ><'· ;;.:.:.;: ;.;;;;707 ) I ,,,,. L.:.:::<:/)·:····1 

H x X* Not Select Hig_h-Z ISB, ISB1 

L H H Ou~ut Disable H!.g_h-Z Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

t1Mfiliil» 
ELECTRONICS 
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KM68B4002 

512K x B Bit High-Speed CMOS Static RAM 
FEATURES 
• FastAccessTime 12,13,15ns(Max.) 
• Low Power Dissipation 

Standby (TIL) : 60mA(Max.) 

( CMOS) : 30mA(Max.) 

Operating KM6884002 - 12: 195mA(Max.) 

KM6884002 - 13: 195mA(Max.) 

KM6884002 - 15: 190mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TIL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM6884002J : 36-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Pre-Charge Circuit 

Ao 
A1 
A2 
A3 Memory Array 
A4 512 Rows 

As 1024x8 Columns 

Ae 
A7 
As 

1101 -1108 

cs ---.~<I' 

WE 

'OE -----cl 

dtnfiiiii» 
ELECTRONICS 

BiCMOS SRAM 

GENERAL DESCRIPTION 
The KM68B4002 is a 4, 194, 304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM68B4002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM6884002 is packaged 
in a 400 mil 36-pin plastic SOJ . 

PIN CONFIGURATION(Top View) 

0 

1102 SOJ 
Vee 

Vss 

1/04 

WE 
As 

As 

A7 

AB 

A9 N.e 

PIN FUNCTION 
/ .. L_/i> > y ...... / >\• < 
Ao-A1s Address ll"lE_uts 

WE Write Enable 

cs Ch.!.!?.. Select 

OE Ou!E_ut Enable 

1101-1/0s Data ll!Q_uts/Outputs 

Vee Powe!!_+5.0~ 

Vss Ground 

N.C No Connection 
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KM6884002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS* 
:::·:·· 

~< F:·:·:·:. 
77 .·•••:<>0 IT:::::·:.:>:. 00 <>< >••• J..lnlf:>> > t::. 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA o to 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 
·/: :.::·/ :·:·· ./::.: {) I<: ·:··: .. ::: l.l?i~-····•_> .•. : ·::::: ::::: ·:.·: ± .:.: 

Supply Voltage Vee 4.5 5.0 5.5 v 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 - Vee+ 0.5** v 

Input Low Voltage VIL -0.5* - 0.8 v 

* V1L(Min) = -2.0V a.c(Pulse Widths:: 10ns) for I s:: 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Widths:: 10ns) for I s:: 20mA 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 
I:::::.::·:. ::: F\ .:: c::: T> >>7 ::::·: .,2 ·. :.i; 
L::::/::i::.: :/:. .} ( "'r~" .·::::: 

Input Leakage Current Ill V1N = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -10 10 µA 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns - 195 mA 
CS=V1L, VIN = V1H or VIL, lour=OmA 13ns - 195 

15ns - 190 

Standby Current ·1ss Min. Cycle, CS=VIH - 60 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
30 mA 

VIN 2 Vcc-0.2V or VIN s 0.2V -
Output Low Voltage Level VOL loL=8mA - 0.4 v 

Output High Voltage Level VOH loH=-4mA 2.4 - v 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

Test Conditions MIN Max Unit 

Input/Output Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN VIN=OV 7 pF 

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

tMnfiiiii» 
ELECTRONICS 
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KM68B4002 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 5.ov± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

BiCMOS SRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo = 50Q 

+5.0V 
DOUT o>--------+-1 

4BOQ 

5pF* 

DOUT 

255Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 12 13 15 ns 

Address Access Time tAA 12 13 15 ns 

Chip Select to Output tCO 12 13 15 ns 

Output Enable to Valid Output tOE 6 ·6 7 ns 

Chip Eriable to Low-Z Output tLZ 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 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 6 0 6 0 7 ns 

Output Hold from Address Change tOH 3 3 3 ns 

41:fafiliil$ 
ELECTRONICS 
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KM6884002 BiCMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 12 13 15 ns 

Chip Select to End of Write tCW 8 9 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 8 9 10 ns 
Write Pulse \Nidth(OE High) tVVP 8 9 10 ns 

Write Pulse \Nidth(OE Low) tWP1 10 11 12 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 6 0 6 0 7 ns 

Data to Write Time Overlap tDW 6 6 7 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD \If v 
Jr... ii\ 

tAA 

tOH 

:xx. lX 
Previous Data Valid IX IX 

:xx Data Valid Data Out 

t1Mfiiiii» 
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KM68B4002 BiCMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOl.Z 

·Data Out Data Valid 

NOTES(READ CYCLE) 

1. ~ 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 
tRC 

ADD 

IAW 

tCW(3) 

tVllP(2) 

tDW 

Data In 
Hi h-Z Data Valid 

t11Jnfiliii" . ELECTRONICS 
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KM6884002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

11/\/C 

ADD 

IAW 

ICW(3) 

tV'vP1 (2) 

IDW 

Data In Data Valid 

!OW 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

!WC 

ADD 

IAW 
ICW3 

Data In 

Data Out 
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KM6884002 BiCMOSSRAM 

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 WE. A write begins at the latest transition CS going low and ~ going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. fNR is measured from the end of write to the address change. fNR applied in case a write ends as CS or ~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 110 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

L H H Out ut Disable 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

eMfi@iP 
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KM684002A 

512K x 8 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 15,17,20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 50mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM684002A-15: 170mA(Max.) 

KM684002A- 17: 165mA(Max.) 

KM684002A - 20 : 160mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 110 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM684002AJ : 36-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao------+-< 
A1----H 
A2----H 
AJ------+-< 
A4-----+-1 

As----+-1 
As------+-< 
A1-----+-1 

Aa----+-1 

cs ---.~-cl'\ 

WE 

OE ------q 

dfafiiiii» 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

1024x8 Columns 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM684002A is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM684002A uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM684002A is packaged 
in a 400 mil 36-pin plastic SOJ . 

PIN CONFIGURATION(Top View) 

1/02 

Vee 

Vss 

1/03 

1/04 

iiiiE 
A5 

Ae 

A7 

As 

A9 

PIN FUNCTION 
······<·.\;.;.:~ }\. / •> •·.•;. .• •••••• 

····· 
·< > 

Ao-A1a Address l~uts 

WE Write Enable 

cs ChjQ_ Select 

OE Ou!E_ut Enable 

1/01 -I/Os Data ln_Q_uts/Ou~uts 

Vee Powe!1_+5.0V1 

Vss Ground 

N.C No Connection 

1/07 

Vss 

Vee 

A11 

A10 

N.e 

··•••·· >} 
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KM684002A CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VoUT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 Vee+ 0.5** v 
Input Low Voltage V1L -0.5* 0.8 v 

* V1L(Min) = -2.0V a.c(Pulse Widths 1 Ons) for I s 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Widths 10ns) for I s 20mA 

DC AND OPERATING CHARACT~RISTICS(TA =Oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

__ }i___ :/,:.: :.:': ~I 's.2.2-- :.:.<:_;:;:): .<: 7~ }:':'\ ___ ;::: 
Input Leakage Current lu VIN ;= Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 170 mA 
CS=VIL, VIN = VIH or VjL, lour=OmA 17ns - 165 

I 

20ns - 160 

Standby Current ISB Min. Cycle, CS=VIH - 50 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
10 mA 

VIN 2 Vcc-0.2V or VIN s 0.2V -
Output Low Voltage Level VOL loL=8mA - 0.4 v 

Output High Voltage Level VoH loH=-4mA 2.4 - v 

VOH1" loH1=-0.1mA - 3.95 v_,_ 

* vcc=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*( TA =25"C, f=1.0MHz) 

<I ·.····.·· 
Input/Output Capacitance Cito Vl/o=OV 8 pF 

Input Capacitance CIN V1N=OV 7 pF 

*NOTE: Capacitance is sampled and not 100%.tested. 
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KM684002A CMOSSRAM 

AC CHARACTERISTICS(TA= Oto 1o·c, Vee= 5.0V±10%, unless otherwise noted.) 

TEST CONDITIONS 
./:::· :;;;::< : >>.<. \ ? . ) )·.:: .. / 2 = ~····?:<.):.··· 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V +5.0V 

480Q 480Q 
DOUT DOUT 

255Q 30pF* 255Q 5pF* 

*Including Scope and Jig Capacitance 

READ CYCLE 
7 ..... .. :·· ~+'7 / 

> i>< 2 

~ . ·c.. / ' i 1:;;;: /' ··••• :· .. ::: 
······ 

/• .L l7°"' '.'. 
~: ;::_< :.:.:::.:: '.:". 

..... ~ .. /> ·: 22JlL > • LL>. ••••. · ... r.j;.;.;;;.::.··· •• : 7 ·•·••.;:,., ··~·.·:.::?/ •.·.~:; ····· M~i< L> '.'''.'. ~··:·: ::_::::_:: '•/ .·.• I 
Read Cycle Time tRC 15 - 17 - 20 -
Address Access Time tAA - 15 - 17 - 20 

Chip Select to Output tCO - 15 - 17 - 20 

Output Enable to Valid Output tOE - 7 - 8 - 9 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ 0 7 0 8 0 9 

Output Disable to High-Z Output tOHZ 0 .7 0 8 0 9 

Output Hold from Address Change tOH 3 - 3 - 3 -
Chip Selection to Power Up Time tPU 0 - 0 - 0 -
Chip Selection to Power Down Time tPD - 15 - 17 - 20 

•11J4Jiiii» 
ELECTRONICS 

·•··.•.· 
..::2 

7 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM684002A CMOS SRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 
Chip Select to End of Write tCW 12 13 14 ns 
Address Set-up Time tAS 0 0 0 ns 
Address Valid to End of Write tAW 12 13 14 ns 
Write Pulse VVidth(OE High) tWP 12 13 14 ns 

Write Pulse VVidth(OE Low) tWP1 15 17 20 ns 

Write Recovery Time tWR 0 0 0 ns 
Write to Output High-Z tWHZ 0 7 0 8 0 9 ns 
Data to Write Time Overlap tDW 8 9 10 ns 
Data Hold from Write Time tDH 0 0 0 ns 
End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 
""""'I 

ADD \V \I/ 
A J~ 

tAA 

i... !OH 

: x lX. lX IX 
Previous Data Valid [XX lX. lX IX IX :XX lX. Data Valid Data Out 

ttmWiiiii• 
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KM684002A CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

IOE 

IOlZ 

Data Out Data Valid 

Vee 

Current 

tPU 

•• - - - - - -,: • - - - •••••• - - - - - - • } 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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

I 

.TIMING WAVE FORM OF WRITE CYCLE(1)"(0E=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tWP(2) 

tDW 

Data In Hi h-Z 
Data Valid 

Data Out ~-------------------------------------~ High-Z(B) 

11mWiliii, 
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KM684002A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

tWC 

ADD 
!AW 

tCW(3) 

t\ll,f>1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Zea> 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Zs) 
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KM684002A CMOSSRAM 

NOTES(WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid a9dress to the first transition address. . .. 
2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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~ 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to ·the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
. - >o' / >: :;; --:-:To:o:· :' .. o:: 

H x X* Not Select H.!a.h-Z lse, ISB1 

L H H Ou!Qut Disable HJ.9.h-Z Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

47:!,l,fj@> 
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KM684002, KM684002E, KM6840021 

512K x 8 Bit High-Speed CMOS Static RAM 
FEATURt:S 
• Fast Access Time 17,20,25ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 

(CMOS) : 10mA(Max.) 

Operating KM684002-17: 180mA(Max.) 

KM684002 - 20 : 170mA(Max.) 

KM684002- 25: 160mA(Max.) 
• Single 5.0V± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM684002J : 36-SOJ-400 

ORDERING INFORMATION 
KM684002 -17120125 Commercial Temp. 

KM684002E -17120125 Extended Temp. 

KM6840021-17/20/25 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao--
A1-----1-1 
A2-----+-I 
k'J-----H 
A4---+l 

A7---+l 
Aa----1-1 
A9---+l 
A13---+l 

A14---+l 

ttiJ:Wiliii" . ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
1024 Rows 

512x8 Columns 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM684002 is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM684002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM684002 is packaged in 
a 400 mil 36-pin plastic SOJ. 

PIN CON FIGURA TION(Top View) 

A2 

A3 

1/01 7 

1102 SOJ 
Vee 

Vas 

1/04 

~ 

As 

As 

A7 

A8 

A9 

PIN FUNCTION 

N.C No Connection 

N.C 

A18 

A17 

1/07 

Vss 

Vee 

1/05 

A14 

A10 

N.C 
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KM684002, KM684002E, .KM6840021 CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 

Operating Temperature Commercial TA Oto 70 

Extended TA -25 to 85 

Industrial TA -40 to 85 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

Supply Voltage Vee 4.5 5.0 

Ground Vss 0 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 

* VIL(Min) = -2.0V a.c(Pulse Widths: 1 Ons) for I s: 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse WidthS: 10ns) for I s: 20mA 

5.5 v 

0 v 

Vee+ 0.5** v 

0.8 v 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

t.ltii .>-./:: 2/lI_········· ·······.).< ·:. 

······ Input Leakage Current ILi VIN = Vss to Vee 

Output Leakage Current ILO CS=V1H or OE=VIH or WE=VIL 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 17ns 
CS=VIL, V1N = VIH or VIL, lour=OmA 20ns 

25ns 

Standby Current ISB Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS"2 Vcc-0.2V, 
VIN 2 Vcc-0.2V or VIN s: 0.2V 

Output Low Voltage Level VOL IOL=BmA 

Output High Voltage Level VOH loH=-4mA 

VoH1* loH1=-0.1mA 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
* Vcc=5.0V ± 5% Temp. = 25 ·c 

CAPACITANCE*( TA =25·c, f=1.0MHz) 

·:·•·•· :-.····• ...... L"'L·.I .· .. 

lnpuVOutput Capacitance C110 

Input Capacitance CIN 

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

eMfJIJil» 
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Testconditidns•••···· 
Vlto=OV 

V1N=OV 

.:.:• 

-2 

-2 

-
-
-
-
-
-

2.4 

-

8 

6 

•IVlc:Ut • L. ~it<· 

2 

2 

180 

170 

160 

60 

10 

0.4 

-
3.95 

µA 

µA 

mA 

mA 

mA 

v 

v 

v 

•.:········ """~->< 
~ 

pF 

pF 
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KM684002, KM684002E, KM6840021 

AC CHARACTERISTICS(TA = o to 10-0, Vee= 5.ov± 10°.4., unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 
Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V +5.0V 

480.Q 480.Q 
DOUT DOUT 

255.Q 30pF* 255.Q 5pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 17 20 25 ns 

Address Access Time tAA 17 20 25 ns 
Chip Select to Output tCO 17 20 25 ns 
Output Enable to Valid Output tOE 8 10 12 ns 
Chip Enable to Low-Z Output tLZ 3 3 3 ns 
Output Enable to Low-Z Output tOLZ 0 0 0 ns 
Chip Disable to High-Z Output tHZ 0 7 0 8 0 10 ns 
Output Disable to High-Z Output tOHZ 0 7 0 8 0 10 ns 
Output Hold from Address Change tOH 3 4 5 ns 
Chip Selection to Power Up Time tPU 0 0 0 ns 

Chip Selection to Power DownTime tPD 17 20 25 ns 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 

4t:fafJIHi) 
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KM684002, KM684002E, KM6840021 CMOSSRAM 

WRITE CYCLE 

Write Cycle Time fNC 17 20 25 ns 

Chip Select to End of Write tCW 12 13 15 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 12 13 15 ns 

Write Pulse VVidth(OE High) fNP 12 13 15 ns 

Write Pulse VVidth(OE Low) t\IVP1 17 20 25 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 tDW 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 4 5 ns 

NOTE: Above parameters are also guaranteed at extended and industrial temperature range. 

TIMING DIAG
0

RAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address.Controlled, C§=ot=V1L, vvt=VtH) 

tRC 

ADD \V \I 
A )\. 

tAA 

IOH 

lA. lXX iAA 
Previous Data Valid IX IX IX Data Valid rxx <X 

Data Out 

t11Jnfiiiii» 
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KM684002, KM684002E, KM6840021 CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

!RC 

ADD 

tAA 

!CO 

!OE 

tOLZ 

tLZ(4,5) 

Data Out Data Valid 

Vee 

Current 

tPU .... ----,:-- -------········}so% 
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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

!RC 

ADD 

!AW 

tCW(3) 

tWP(2) 

IDW !DH 

Data In 
Hi h-Z 

Data Valid 

tt:!:':filiii" 
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KM684002, KM684002E, KM6840021 CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (~=Low Fixed) 

ADD 

tAW 

Data In 

tow 

Data Out 

TIMING WA VE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

IWP(2) 

IDW 

Data In Data Valid 

Data Out 
Hi h-Z(B) 
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KM684002, .,KM684002E, KM6840021 ·CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS_ going low to end of write. 
4. tAS is meas1,1red from the address valid to the beginning of write. 
5. tVVR is measured from the end of write to the address change. tVVR applied in case a write ends as CS or WE going high. 
6. If C5;;- CS and ~ 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DES.C:RIPTION 

H x X* Not Select ISB, ISB1 

L H H Out ut Disable Ice 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

41"iWiliii" ELECTRONICS 
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KM61640028, KM616400281 

256K x 16 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 10,12,15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM6164002B - 10: 250mA(Max.) 

KM6164002B - 12: 240mA(Max.) 

KM6164002B - 15: 230mA(Max.) 
• Single 5.0V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1/01- I/Os, UB: 1/09- 1/016 
• Standard Pin Configuration 

KM6164002BJ: 44-SOJ-400 
KM6164002BT: 44-TSOP2-400F 

ORDE~NGINFORMATION 

KM6164002B -10/12/15 Commercial Temp. 

KM6164002BI -10/12/15 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao ---+:f<s:1=~
A1 ----+-< 

A2--~ 

A3--~ 

A4---+-1 
As-----H 
As---+-1 
A1---+-1 

As--~ 

UB 

LB :::!==t:====il cs 

ttMfiiiii» 
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Pre-Charge Circuit 

Memory Array 
512 Rows 

512x16 Columns 

Preliminary 
CMOSSRAM 

GENERAL DESCRIPTION 
The KM6164002B is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 262,144 words by 16 bits. The 
KM6164002B uses 16 common input and output lines and has 
an output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, LB). 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 
KM6164002B is packaged in a 400mil 44-pin plastic SOJ or 
TSOP(ll) forward . 

PIN CONFIGURATION (Top View) 

0 

SOJ/ 
TSOP2 

PIN FUNCTION 

Pin Name 
:·:. 

Pin Fu~C:tioit ·: 

Ao -A17 Address ln_E..uts 

WE Write Enable 

cs ChiQ_ Select 

OE Ou~ut Enable 

'LB Lower-~te Contro!{l/01-1/0aj_ 

UB Ul'.Q_er-~te Contro!{l/09-1/016}_ 

1/01 -1/016 Data ln_Q_uts/Outputs 

Vee Powe~+5.0Vl 

Vss Ground 

N.C No Connection 

·:·. ·;:::. \ 
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KM61640028, KM616400281 
Preliminary 

CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 W 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature Commercial TA Oto 70 ·c 

1--~~~~~~-+-~~~~~~~~-t-~~~~~~~~-+-~~~~~~~~~ 

Industrial TA -40 to 85 ·c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 
/./ w ~ 

Supply Voltage Vee 4.5 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.5* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0Va.c(Pulse Width:s;;8ns) for I :s;; 20mA 

** V1H(Max) =Vee+ 2.0Va.c (Pulse Width::;:8ns) for I :s;; 20mA 

.... 
5.0 5.5 

0 0 

- Vee+ 0.5** 

- 0.8 

DC AND OPERA TING CHARACTERISTICS(TA = o to 1o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

7 ').··· ·.·.~ ... ··••<~, TU <~ '""' •. <j__ } 22 
~ 

Input Leakage Current lu · VIN= Vss to Vee 

Output Leakage Current ILO yS=V1H or OE=V1H or WE=V1L 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 10ns 
CS=V1L, VIN = V1H or VIL, lour=OmA 12ns 

Standby Current lse Min. Cycle, CS=VIH 

ISB1 f=OMHz, CS ::::::: Vee-0.2V, 
VIN ::::::: Vce-0.2V or VIN' :s;; 0.2V 

Output Low Voltage Level VOL loL=8mA' 

Output High Voltage Level VOH loH=-4mA 

VoH1* loH1 =-0.1 mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
*Vce=5.0V ± 10% Temp. =25°C, 

CAPACITANCE*( TA =25·c, f=1.0MHz) 

......... 

Input/Output Capacitance C110 V11o=OV 

Input Capacitance CIN VIN=OV 

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

t1Mfiiiii» 
ELECTRONICS 

15ns 

_:_· .......... ~.··· 

-2 2 

-2 2 

- 250 

- 240 

- 230 

- 40 

- 10 

- 0.4 

2.4 -
- 3.95 

8 

7 

······ v 
v 
v 
v 

... 
••• 

µA 
µA 

mA 

mA 

mA 

v 
v 
v 

pF 

pF 
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KM6164002B, KM6164002BI 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov± 10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(B) 

Preliminary 
CMOSSRAM 

Output Loads(A) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V 

DOUT o·~--+-1 

5pF* 

480Q 
DOUT 

Zo = 50Q 

255Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

·--·~ .. :~>•••-· .. > /-········· > 1.;_L_. j, r KM6164002B~10 
.·. 

KM~~~4Q~2B~1t ___ J Kf..16164QQ~~_.1s .. · •••·· 
c 

Unit ..... -.: .... :... ..... ,,. -,._, .• ..... (._. ... .... 7 -.. 
~in. r Ma:X:.-••- Mill Max Mill Max :..:::_···· 

. . ·············-·· ···•· .... ••••••· .-/ ..... •·••·· :c:c 2 
Read Cycle Time tRC 10 12 15 ns 

Address Access Time tAA 10 12 15 ns 

Chip Select to Output tCO 10 12 15 ns 

Output Enable to Valid Output tOE 5 6 7 ns 

UB, LB Access Time tBA 5 6 7 ns 

Chip Enable to Low-z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ · 0 0 0 ns 

UB, LB Enable to Low-Z Output tBLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 5 0 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 5 0 6 0 7 ns 

UB, LB Disable to High-Z Output tBHZ 0 5 0 6 0 7 ns 

Output Hold from Address Change tOH 3 3 3 ns 

rt!Mfiiiii» 
ELECTRONICS 
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Preliminary 
KM61640028, KM616400281 CMOS SRAM 

WRITE CYCLE 

Write Cycle Time tWC 10 12 15 ns 
Chip Select to End of Write tCW 7 8 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 7 8 10 ns 
Write Pulse Width(OE High) tWP 7 8 10 ns 

Write Pulse Width(OE Low) tWP1 10 12 15 ns 

UB, LB Valid to End of Write tBW 7 8 10 ns 

Write Recovery Time tWR 0 0 0 ns 
Write to Output High-Z tWHZ 0 5 0 6 0 7 ns 
Data to Write Time Overlap tDW 5 6 7 ns 
Data Hold from Write Time tDH 0 0 0 ns 
End Write to Output Low-Z tOW 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

!RC 
~ 

ADD \'V ~r 
A Ji\ 

!AA 
~ 

tOH 

·, \\f.f XXX rx l.I\ :'0 rx 
Previous Data Valid :x Data Valid /llX :x :x :x :x :x :x Data Out 

dfofiliil» 
ELECTRONICS 
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KM61640028, KM6164002BI 

TIMING WAVE FORM OF READ CYCLE(2} (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tBA 

tBLZ(4, 5) 

tOE 

tOLZ 

ILZ(4,5) 

Data Out 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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1} (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

Data Out 

t0HZ(6) 

~~~H_ig_h_~_(S_)~~~~~~~~~~~~~-
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KM6164002B, KM6164002BI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVVC 

ADD 

!AW 

tCW(3) 

tBW 

UB, LB 

IWP1(2) 

tDW 

Data In Hi h-Z 
Data Valid 

tOHZ(6, 7) 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 

•%1:'¥i'iii• 
ELECTRONICS 

Preliminary 
CMOSSRAM 

tow 

Hi h-Z 8 
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KM61640028, KM616400281 

TIMING WAVE FORM OF WRITE CYCLE{4} (UB, LB Controlled) 

ADD 

tCW(3) 

tBW 

UB,LB 

Data In 

Data Out 

NOTES(WRITE CYCLE) 

tWP(2) 

tDW 

Data Valid 

Preliminary 
CMOS SRAM 

Hi h-Z 8 

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,WE,LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 110 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
> 

k .. :.:::::·:· 
/: ::< •••WF>/ 

·••<••••·•<•<••·····•·.:····· •<•.:•·•·•·•·•:···•:<·•··'.••···· .:::::· .. >>··\ 
UB Mooe 

_:__ :•·•·•:··· 

··: 
- •···· 

J/()1~1/0e f 1/09 ... 1/016 .···• •·. ·.· . .. _.:;_ 
H x X* x x Not Select H!g__h-Z ISB, ISB1 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read Dour H[g_h-Z Ice 

H L H[g_h-Z Dour 

L L Dour Dour 

L L x L H Write DIN H[g_h-Z Ice 

H L High-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

tt:!:l:tiiiii• 
ELECTRONICS 
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KM616B4002 BiCMOS SRAM 

256K x 16 Bit High-Speed BiCMOS Static RAM 

FEATURES 
• Fast Access Time 12,13,15ns(Max.) 
• Low Power Dissipation 

Standby (TIL) : 60mA(Max.) 

(CMOS): 30mA(Max.) 

Operating KM61684002 - 12: 270mA(Max.) 

KM61684002- 13: 265mA(Max.) 

KM61684002 -15: 260mA(Max.) 
• Single 5.0V±10% Power Supply 
• TIL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1101-1/0a, UB: 1109-1/016 
• Standard Pin Configuration 

KM616B4002J: 44-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao----l~:i==f~ 

A1----H 
A2. ---+-! 

A3----H 
A4--~ 

As---+-1 
As--~ 

A1----H 
Aa ---H ~>+--~ 

1101-llOa 

tH'ifi l!ii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x16 Columns 

A11 

GENERAL DESCRIPTION 
The KM61684002 is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 262, 144 words by 16 bits. The 
KM616B4002 uses 16 common input and output lines and has 
an output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, 03). 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 
KM616B4002 is packaged in a 400mil 44-pin plastic SOJ . 

PIN CONFIGURATION (Top View) 

0 

SOJ 

PIN FUNCTION 
r 

Pin Name Pin Function ----'----=················ 
Ao-A11 Address lrwuts 

WE Write Enable 

cs Chip Select 

OE Output Enable 

LB Lower-byte Control(llOH/O~ 

OB Upper-byte Control(l/09-1/01§1 

1101-l/01s Data ln_Q_uts/Outputs 

Vee Power(+5.0V) 

Vss Ground 

N.C No Connection 
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KM61684002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS* 
............ ?Cj! it·~ 2·~· /• >i_i Sfi 1. ))•········ 

:;. .•.. -= / ...................... / .}( >1 I >> . > 1;;1111t ) >••·•• :::::::: >:. .:::c: .:z 
Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 7.0 v 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 

Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

"Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA= Oto 70°C) 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input Low Voltage V1H 2.2 Vee+ 0.5** 

Input Low Voltage VIL -0.5* 0.8 

" V1L{Min) = -2.0V a.c{Pulse Widths 10ns) for I s 20mA 

"" V1H{Max) =Vee+ 2.0V a.c {Pulse Width:::;: 10ns) for I :::;: 20mA 

DC AND OPERATING CHARACTERISTICS(TA = o to 1o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

Input Leakage Current lu VIN= Vss to Vee -2 2 

Output Leakage Current ILO 

Operating Current Ice 

Standby Current ISB 

ISB1 

Output Low Voltage Level Vol 

Output High Voltage Level VoH 

CS=VIH or OE=VIH or WE=VIL 
VouT = Vss to Vee 

Min. Cycle, 100% Duty 
CS=VIL, VIN= VIH orVIL, IOUT=OmA 

Min. Cycle, CS=VIH 

f=OMHz, CS ;;:: Vee-0.2V, 
VIN ;;:: Vee-0.2V or VIN s 0.2V 

loL=8mA 

loH=-4mA 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

Test Corid itions 
Input/Output Capacitance C110 V11o=OV 

Input Capacitance CIN V1N=OV 

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

t1Mifiliii' ELECTRONICS 

-10 10 

12ns 270 

13ns 265 

15ns 260 

60 

30 

0.4 

2.4 

MIN Max 
8 

7 

v 
v 

Unit~··· 

µA 
µA 

mA 

mA 

mA 

v 
v 

Unit 

pF 

pF 
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KM61684002 

AC CHARACTERISTICS(TA= Oto 7o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A), Output Loads(B) 

BiCMOS SRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

Zo=50Q 

+5.0V 
DOUT o----+-f 

480Q 

5pF* 

DOUT 

255Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 12' 13 15 ns 

Address Access Time tAA 12 13 15 ns 

Chip Select to Output tCO 12 13 15 ns 

Output Enable to Valid Output tOE 6 6 7 ns 

UB, 03 Access Time tBA 6 6 7 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 0 0 0 ns 

UB, LB Enable to Low-Z Output tBLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 6 0 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 6 0 6 0 7 ns 

US, 03 Disable to High-Z Output tBHZ 0 6 0 6 0 7 ns 

Output Hold from Address Change tOH 3 3 3 ns 

tt:MH'hl" ELECTRONICS 
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KM616B4002 BiCMOS SRAM 

WRITE CYCLE 

Write Cycle Time tWC 12 13 15 ns 

Chip Select to End of Write tCW 8 9 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 8 9 10 ns 

Write Pulse Width(OE High) tWP 8 9 10 ns 

Write Pulse Width(OE Low) tWP1 10 11 12 ns 

UB, LB Valid to End of Write tBW 8 9 10 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 6 0 6 0 7 ns 

Data to Write Time Overlap tDW 6 6 7 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

tRC 

ADD \If -w 
A J1\ 

tAA 

tOH 
~ 

IX IX IX IX IX 
Previous Data Valid IX IX :x Data Valid Data Out 

t1Mfiliil1P 
ELECTRONICS 
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KM61684002 BiCMOS SRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

!CO 

tBA 

UB,LB 

tBLZ(4, 5) 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tBW 

UB,LB 

tVVP(2) 

tDW tDH 

Data In Hi h-Z Data Valid 

Data Out 

tOHZ(6) 

~f--~H_i_gh_-Z_(_B)~~~~~~~~~~~~~-

tlMHih• 
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KM61684002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tWC 

ADD 

tAW 

ICW(3) 

tBW 

UB, LB 

1\/lfP1(2) 

IDW 

Data In Hi h-Z Data Valid 

t0HZ(6, 7) 14----+I tow 
(10) (9) 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

IBW 

UB,LB 

IWP(2) 

IDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 
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KM61684002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE{4) (UB, LB Controlled) 

!WC 

ADD 

ICW(3) 

tBW 

IWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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,WE,LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 s~ate. Inputs of opposite phase of the 

output must not be applied because bus contention can occur. 
7. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE. going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

H x X* x x Not Select 

L H H x x Output Disabie High-Z High-Z Ice 

L x x H H 

L H L L H Read OOUT Hi h-Z Ice 

H L Hi h-Z Do UT 

L L DoUT DouT 

L L x L H Write DIN Hi h-Z Ice 

H L Hi h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

•11l111H11!1' 
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KIVl6164002A 

256K x 16 Bit High-Speed CMOS Static RAM 

FEATURES 
•. Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 50mA(Max.) 

( CMOS): 10mA(Max.) 

Operating KM6164002A-15: 210mA(Max.) 

KM6164002A ~ 17: 205mA(Max.) 

KM6164002A- 20: 200mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1/01- I/Os, UB: I/Os- l/01s 
• Standard Pin Configuration 

KM6164002AJ: 44-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao~---+=F5:J::::=f-----i 

A1---+-1 
A2-----H 
Aa---+-1 
A4-----H 
As---+-1 
As ----+-I 

A7-----H 
As---+-1 

1/01 - I/Os 

UB 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x16 Columns 

LB ~=t====~ /;--------~ cs 

df:I: filiiiiP 
ELECTRONICS 

CMOSSRAM 

GENERAL DESCRIPnON 
The KM6164002A is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 262,144 words by 16 bits. The 
KM6164002A uses 16 common input and output lines and has 
an output enable pin which operates faster than address access · 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, LB). The device is fabricated 
using SAMSUNG's advanced CMOS process and designed for 
high-speed circuit technology. It is particularly wsll suited for 
use in high-density high-speed system applications. The 
KM6164002A is packaged in a 400mil 44-pin plastic SOJ . 

PIN CONFIGURATION (Top View) 

PIN FUNCTION· 

Pi~N;.tt.~ 
.<>. <:::>; ' < ~ 

Ao-A11 Address ln_e_uts 

WE Write Enable 

cs Chl.2_ Select 

OE Ou!E_ut Enable 

LB Lower-b.1'.!.e Contro!{j/01-1/01!1 

UB U_QQ_er-iwe Contro!{j/Oe-1101~ 

1/01 -1/016 Data I nj)_uts/OutQ_uts 

Vee Powetl._+5.0Vl 

Vss Ground 

N.C No Connection 
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KM6164002A CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

VIN, VouT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA = o to 70°C) 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 v 

Input Low Voltage VIH 2.2 Vee+ 0.5** v 

Input Low Voltage VIL -0.5* 0.8 v 

* VIL( Min) = -2.0V a.c(Pulse Width:.:::: 1 Ons) for I :.:::: 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width:.:::: 1 Ons) for I :.:::: 20mA 

DC AND OPERATING CHARACTERISTICS(TA = o to 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

······· (\ _____ L 

• ::::'/}:·:· i< <_ Test Conditions ...•.. L''I Min Max ···.·unit ·:· 

;:;;,; :. 

Input Leakage Current Ill VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 

VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 210 mA 
CS=VIL, VIN = VIH or VIL, IOUT=OmA 17ns - 205 

20ns - 200 

Standby Current ISB Min. Cycle, CS=VIH - 50 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
10 mA 

VIN 2 Vcc-0.2V or VIN :.:::: 0.2V 
-

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 ) - v 

VoH1* loH1=-0.1mA - 3.95 v 

* Vcc=5.0V ± 5% Temp. = 25°C 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

,</:·:1i 
::; ,,. 

Te$tConditions / a• :/ :~<j ••Unit > .:·· ..':: 

lnpµt/Output Capacitance C110 V11o=OV - 8 pF 

Input Capacitance C1N VIN=OV - 7 pF 

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

dl'f:I: filiii" 
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KM6164002A 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+5.0V +5.0V 

480Q 480Q 
DOUT DOUT 

255Q 30pF* 255Q 5pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

I=<>· 7, T) .··•) L L .< KM6164002A45 KM6164002A"17 KM6164002A40 ~ : > • .o:'._ 

I L )\ 
/ >>±__ •·•·•·•· / > 

.<?CT ... Min Max Miil Max Min Max 1····•·!·····01 
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 - 7 - 8 - 9 ns 

UB, CB Access Time tBA - 7 - 8 - 9 ns 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOLZ 0 - Q1 - 0 - ns 

UB, LB Enable to Low-Z Output tBLZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 7 ,Q 8 0 9 ns 

Output Disable to High-Z Output tOHZ 0 7 0 8 0 9 ns 

UB, LB Disable to High-Z Output tBHZ 0 7 0 8 0 9 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 

tt:!:i:Hllh' . ELECTRONICS 
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KM6164002A CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 2b ns 

Chip Select to End of Write tCW 12 13 14 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 12 13 14 ns 

Write Pulse VVidth(OE High) tWP 12 13 14 ns 

Write Pulse VVidth(OE Low) tWP1 15 17 20 ns 

. UB, LB Valid to End of Write tBW 12 13 14 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 7 0 8 0 9 ns 

Data to Write Time Overlap tDW 8 9 10 ns 

Data Hold from Write Time tOH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

!RC 

ADD 
-\II -w 
A JI\ 

tAA 

!OH 
,...-

lX :x :x 
Previous Data Valid :x :x Data Valid 

lX :x lX. :x Data Out 

.I 

et:MfJiiil» 
ELECTRONICS 
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KM6164002A CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE{2) (WE=V1H) 

tRC 

ADD 

tAA 

ICO 

IBA 

IBLZ(4, 5) 

IOE 

IOLZ 

ILZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE{1) (OE=Clock) 

IRC 

ADD 

IAW 

ICW(3) 

IBW 

UB,LB 

tVllP(2) 

IDW 

Data In Hi h-Z Data Valid 
IOHZ(6) 

Data Out 
~f--~H_i_gh_-_zc_a_>~~~~~~~~~~~~~-

t1Mfiliii'' 
ELECTRONICS 
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KM6164002A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2} (OE=LowFixed) 

tWC 

ADD 

!AW 

tCW(3) 

tBW 

tVVP1(2) 

tDW tDH 

Data In Hi h-Z Data Valid 

t0HZ(6, 7) ..__ _ __., 
tow 

Data Out 
High-Z 

TIMING WAVE FORM OF WRITE CYCLE(3} (CS=Controlled) 

tWC 

ADD 

t\/\IR(5) 

tBW 

UB,LB 

IWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

ttm'ifiliii" ELECTRONICS 
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KM6164002A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE{4) (UB, LB Controlled) 

ADD 

tCW(3) 

IBW 

UB,LB 

IWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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, WE, LB and UB. A write begins at the latest transition CS going low and i;/iJ';. going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
l<'•••:•><><L•.•:<:< .......... . ") /. >) ·········. /' I> j.J.J7 '· •·•·<.;.····~·:::•«'.;/:/ . . : ~L.:. .. _.L_ D" ............. > c O! .··> .... .•:·:·:.~ 

< < 
........ 

·.•·•.·····--§± I 

I< ·-~"'i? / '.Cl_'_ /~··· ~ 
·•·••: 

H x X* x x Not Select Hj_g_h-Z ISB, ISB1 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read DOUT H!g_h-Z Ice 

H L Hj_g_h-Z Do UT 

L L DouT DOUT 

L L x L H Write DIN H!.g_h-Z Ice 

H L H!g_h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

411i:ff Jijil$ 
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KM6164002, KM6164002E, KM61640021 CMOSSRAM 

256K x 16 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 20,25ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 
(CMOS): 10mA(Max.) 

Operating KM6164002 - 20: 240mA(Max.) 

KM6164002 - 25: 220mA(Max.) 
• Single 5. OV ± 10% Power Supply 
• TTL Compatible Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1/01-1/0s, UB: l/Oe-1/016 
• Standard Pin Configuration 

KM6164002J: 44-SOJ-400 

ORDERING INFORMATION 
KM6164002 -20/25 Commercial Temp. 

KM6164002E -20/25 Extended Temp. 

KM61640021 -20125 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao~---l~t==f
A1----W 
A2----W 
AJ----W 
A4-----l-l 
A6----W 
A7-----l-l 
As----1-1 

A12--_...... 
A13----1-1 

1/01 -1/08 

l/Oe-11016 

•liJnfi@IP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
1048 Rows 

256x16 Columns 

GENERAL DESCRIPTION 
The KM6164002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 262, 144 words by 16 bits. The 
KM6164002 uses 16 common input and output lines and has an 
output enable pin which operates faster than address access 
time at read cycle. Also it allows that lower and upper byte 
access by data byte control (UB, LB). 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 
KM6164002 is packaged in a 400mil 44-pin plastic SOJ . 

PIN CONFIGURATION (Top View) 

0 

SOJ 

PIN FUNCTION 

Phi Name I 22<· .. ···· ······•• Y< 
Ao-A11 Address 11}.Q.Uts 

WE Write Enable 

cs Chle_ Select 

OE Ou~ut Enable 

LB Lower-~te Contro!{_l/01-1/08}_ 

UB U_QQ_er-~te Contro!{_l/Oe-1/016}_ 

1/01 -1/016 Data ln_Q.uts/Outputs 

Vee · Powe!J._+5.0VJ 

Vss Ground 
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KM6164002, KM6164002E, KM61640021 CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VouT -0.5 to 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature Commercial TA Oto 70 ·c 

Extended TA -25 to 85 ·c 
Industrial TA -40to 85 ·c 

• Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS{TA=Oto7o·c) 

Supply Voltage Vee 4.5 5.0 

Ground Vss 0 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VtL -0.5* 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
* V1L{Min) =-2.0V a.c{Pulse Width::;; 10ns) for I ::;; 20mA 

•• V1H{Max) =Vee+ 2.0V a.c {Pulse Width::;; 10ns) for I ::;; 20mA 

5.5 v 

0 v 

Vee+ 0.5** v 

0.8 v 

DC AND OPERATING CHARACTERISTICS{TA =Oto 7o·c, Vee= 5.ov ± 10%, unless otherwise specified) 

:· •. <~ / .. ) / 
•·:: :·<··· 

Input Leakage Current Ill VIN = Vss to Vee 

' Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty l 20ns 
CS=V1L, VIN = V1H or V1L, lou1-0mA l 25ns 

Standby Current Isa Min. Cycle, CS=V1H 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
VIN 2 Vcc-0.2V or VIN ::;; 0.2V 

Output Low Voltage Level VOL loL=8mA 

Output High Voltage Level VoH loH=-4mA 

VoH1* loH1 =-0.1 mA 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 
• Vcc=5.0V ± 5% Temp.= 25°C 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

:.~ 

Input/Output Capacitance 

Input Capacitance 

$Yil'tbc>I 
C110 

CIN 

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

tt:f:l.H liii" ELECTRONICS 

V11o=OV 

V1N=OV 

~ _::.: 
-2 2 µA 

-2 2 µA 

- 240 mA 

- 220 

- 60 mA 

- 10 mA 

- 0.4 v 

2.4 - v 

- 3.95 v 

8 pF 

6 pF 

······ 
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KM6164002, KM6164002E, KM61640021 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 5.ov±10%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at extended and industrial temperature ranges. 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

+5.0V +5.0V 

480Q 480Q 
DOUT DOUT 

255Q 30pF* 255Q 5pF* 

*Including Scope and Jig Capacitance 

READ CYCLE 

.. ? .. >\</</ i>/: :::::':\ . .::. ...... LlJK.: .. ~ J_:::: ::·::· :>::·:·::: •·'.L.·••LE·= :(•:· 
::::: z ::.:::2 2:J 

:·:·: :::::: .(< ) 
::c::: s__2 I 

}.:. (( Min } : /:: }:?/•j_t<·::: / ::::·<.::.:•:•:< <:>::•::: . >// I< :·-:-· < :::: ·::::· _::.::: . 

Read Cycle Time tRC 20 - 25 - ns 

Address Access Time tAA - 20 - 25 ns 

Chip Select to Output tCO - 20 - 25 ns 

Output Enable to Valid Output tOE - 10 - 12 ns 

UB, LB Access Time tBA - 10 - 12 ns 

Chip Enable to Low-Z Output tLZ 5 - 5 - ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - ns 

UB, LB Enable to Low-Z Output tBLZ 0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 7 0 8 ns 

Output Disable to High-Z Output tOHZ 0 7 0 8 ns 

UB, LB Disable to High-Z Output tBHZ 0 7 0 8 ns 

Output Hold from Address Change tOH 4 - 5 - ns 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 

tli!i'i fiilii" ELECTRONICS 
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KM6164002, KM6164002E, KM61640021 CMOSSRAM 

WRITE CYCLE 

Write Cycle Time flNC 20 25 ns 

Chip Select to End of Write tCW 15 17 ns 

Address Set-up Time tAS 0 0 ns 

Address Valid to End of Write tAW 15 17 ns 

Write Pulse Width( OE High) flNP 15 17 ns 

Write Pulse Width( OE Low) tWP1 20 25 ns 

UB, LB Valid to End of Write tBW 15 17 ns 

Write Recovery Time tWR 0 0 ns 

Write to Output High-Z tWHZ 0 8 0 8 ns 

Data to Write Time Overlap tDW 10 12 ns 

Data Hold from Write Time tDH 0 0 ns 

End Write to Output Low-Z tow 3 4 ns 

NOTE: Above parameters are also guaranteed at extended and industrial temperature ranges. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE{1) (Address Controlled, CS=OE=UB=LB=VIL, WE=V1H) 

tRC 
""""1 

ADD 
\If \I/ 
J _}~ 

tAA 

tOH 

' :x :x IX IX \H 
Previous Data Valid [X IX Data Valid 

IX 
Data Out 

tt:!:i: filiiiiP 
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KM6164002, KM6164002E, KM61640021 CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tBA 

UB,LB 

tBLZ(4,5) 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

Data Out 

tOHZ(S) 

~~~H-ig_h_-Z_(B_) __ ~--~~--~~~~--~~ 

490 •t:J:WJhiiiP 
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KM6164002, KM6164002E, KM61640021 CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

ADD 

tAW 

tCW(3) 

IBW 

UB,LB 

IVllP1(2) 

IDW 

Data In Hi h-Z 
Data Valid 

IOHZ(6, 7) I'----+ tow 

Data Out 
High-Z 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

IVllR(5) 

tBW 

08,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

491 •tiJnfilUliP 
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KM6164002, KM6164002E, KM61640021 CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE{4) (UB, LB Controlled) 

ADD 

tCW(3) 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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, WE, LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read DouT Hi h-Z Ice 

H L Hi h-Z DouT 

L L DouT DOUT 

L L x L H Write DIN Hi h-Z Ice 

H L Hi h-Z DIN 

L L DIN DIN 

• NOTE : X means Don't Care. 

•11l111H11!1' 
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KM68V257C CMOSSRAM 

32K x 8 Bit High-Speed CMOS Static RAM (3.3V Operating) 

FEATURES 
• Fast Access Time 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30mA(Max.) 

( CMOS) : 0.1 mA(Max.) 

Operating KM68V257C - 15: 90mA(Max.) 

KM68V257C - 17 : 80mA(Max.) 

KM68V257C - 20 : 70mA(Max.) 
• Single 3.3V ± 0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Low Data Retention Voltage : 2V (min) 
• Standard Pin Configuration 

KM68V257CP : 28-DIP-300 
KM68V257CJ : 28-SOJ-300 
KM68V257CTG : 28-TSOP1-0813, 4F 

FUNCTIONAL BLOCK DIAGRAM 

A3 ----+-1 

A4 ----+-1 

As--_.,.., 
As--_.,.., 

A7 ----+-1 

As ----+-1 

A1'>-----+
A1,.,__--+-

A114----+-

cs ----d 

WE 

OE----,; 

ttMfiliil" ELECTRONICS 

Pre-Charge-Circuit 

Memory Array 
512 Rows 

64x8 Columns 

GENERAL DESCRIPTION 
The KM68V257C is 'a 262, 144-bit high-speed Static Random 
Access Memory organized as 32,768 words by 8 bits. The 
KM68V257C uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM68V257C is packaged 
in a 300 mil 28-pin plastic DIP, SOJ or TSOP1 forward . 

PIN CONFIGURATION(Top View) 

OE' 1 0 2S A10 
A11 2 27 Cs' 

A9 3 26 I/OS 
AS 4 25 1/07 

A13 5 24 1/06 
WE 6 23 1/05 
Vee 7 TSOP1 22 1/04 
A14 8 21 Vss 
A12 9 20 1/03 

A7 10 19 1/02 
A6 11 1S 1/01 
A5 12 17 AO 
A4 13 16 A1 
A3 14 15 A2 

A14 0 Vee 

A12 iiiiE 
A7 A13 

A6 AS 

AS A9 

A4 

SOJ/DIP OE' 

PIN FUNCTION· 

PJnN~ro•• .... ...••••••..•... :c: •::: ./ .. > .. 
Ao-A14 Address Inputs 

WE Write Enable 

cs Chip Select 

OE Output Enable 

1/01 - I/Os Data Inputs/Outputs 

Vee Power(+3.3V) 

Vss Ground 
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KM68V257C CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 
Parameter Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN, VooT -0.5to 4.6 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 5.5 v 
Power Dissipation Po 1.0 w 
Storage Temperature TsTG -65 to 150 ·c 

Operating Temperature TA Oto70 ·c 

* Strest.es greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other eonditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA= Oto 70°C) 
Parameter Symbol Min Typ Max Unit 

Supply Voltage Vee 3.0 3.3 3.6 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 - Vee+ 0.3** v 
Input Low Voltage VIL -0.3* - 0.8 v 

* V1L(Min) = -2.0(Pulse Width ::5: 12ns) for I ::5: 2omA 

** V1H(Max) =Vee+ 2.0V(Pulse VVidth ::5: 12ns) for I ::5: 20mA 

DC AND OPERATING CHARACT~RISTICS(TA= o to 1o·c,vee= 3.3V ± o.3V, unless otherwise specified) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current lu VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=V1H or WE=VIL -2 2 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 90 mA 
CS=VIL, VIN = VIH or VIL, 17ns - 80 
lour=OmA 

20ns 70 -
Standby Current Isa Min. Cycle, CS:::V1H - 30 mA 

ISB1 f=OMHz, cs ::::: Vcc-o.2v, 
0.1 mA 

VIN 2 Vcc-0.2V or VIN ::5:- 0.2V 
-

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VoH loH=-4mA -2.4 - v 

CAPACITANCE*(TA=25°C, f=1.0MHz) 
Item Symbol Test Conditions MIN Max Unit 

Input/Output Capacitance CllO Vlto=OV - 8 pF 

Input Capacitance CIN VIN=OV - 7 pF 

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

•11ii'¥1iiii• 
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KM68V257C 

AC CHARACTERISTICS(TA= o·c to 1o·c, Vee= 3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tow. tOLZ & tOHZ 

DOUT o>----+-1 
Zo= SQQ 

VL = 1.5V 

READ CYCLE 

027 /. ) }. 
! > 

······ , ........ r TI•i•.·. Mil'l. Max 
Read Cycle Time tRC 15 

Address Access Time tAA 15 

Chip Select to Output tCO 15 

Output Enable to Valid Output tOE 7 

Chip Enable to Low-Z Output Access Time tLZ 3 

Output Enable to Low-Z Output tOLZ 0 

Chip Disable to High-Z Output tHZ 0 7 

Output Disable to High-Z Output tOHZ 0 7 

Output Hold from Address Change tOH 3 

Chip Selection to Power Up Time tPU 0 

Chip Selection to Power DownTime tPD 15 

ttMHiiii• 
ELECTRONICS 

DOUT 

353Q 

Min 

17 

3 

0 

0 

0 

3 

0 

17 

17 

8 

8 

8 

17 

+3.3V 

319Q 

5pF* . 

MJob .··· Ml!l*> 
20 

20 

20 

10 

3 

0 

0 10 

0 10 

3 

0 

20 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM68V257C CMOSSRAM 

WRITE CYCLE 

KM68V257C-15 KM68V257C-17 KM68V257C-20 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Write Cycle Time MIC 15 - 17 - 20 - ns 

Chip Select to End of Write tCW 11 - 12 - 13 - ns 

Address Setup Time tAS 0 - 0 - 0 - ns 

Address Valid to End of Write tAW 11 - 12 - 13 - ns 

Write Pulse Width( OE High) tWP 11 - 12 - 13 - ns 

Write Pulse Width( OE Low) tWP1 15 - 17 - 20 - ns 

Write Recovery Time tWR 0 - 0 - 0 - ns 

W~ite to Output High-Z tWHZ 0 6 0 6 0 8 ns 

Data to Write Time Overlap tDW 8 - 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 WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

IRC 

ADD 
\V \f 

~~~~~~~l1~~~~~~~~~~~~~~~~~~~~~~~~~~j\~~~~~-
tAA 

IOH 

Data Out Previous Data Valid lX. 
:XXXX :x :XXX lX :x 
:xxxlfx :xxxxxx 1x :If :r1: Data Valid 

df:i:fJiiiliP 
ELECTRONICS 
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KM68V257C CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE{2) (WE=V1H) 

!RC 

ADD 
tAA 

!CO 

tOE 

tOLZ 

Data Out Data Valid 

Vee 

Current 

tPU . ------;~:- --------. ------ -}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 Vot-i 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

!RC 

ADD 
tAW 

ICW(3) 

tVllP(2) 

tDW 

Data In Hi h-Z 
Data Valid 

Data Out 

''""' fjlii" ELECTRONICS 
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KM68V257C CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

ADD 

IAW 

tCW(3) 

tWP1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z s 

tt"i'ifJllWP 
ELECTRONICS 
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KM68V257C CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and Vl/E going low ; A 

write ends at the earliest transition CS going high or Vl/E going' high. tWP is measured from the beginning of write to the end of write. 
3. tcW is measured from the later of CS going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tVVR is measured from the end of write to the address change. fV\IR applied in case a write ends as CS or Vl/E going high. 
6. If~ 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. V\then CS is low : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESCmPTION 

cs WE OE Mode 

H x X* Not Select 

L H H Ou~ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 70°C) 

Parameter S_ymbol Test Condition 

Vee for Data Retention VDR CS ~ Vee - 0.2V 

Data Retention Current IDR 
Vee = 2.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN ::,;; 0.2V 

Data Retention Set-Uj> Time tSDR See Data Retention 

Recov~Time tRDR Wave form(below) 

* L-Ver only. 

DATA RETENTION WAVE FORM(cs controlled) 

Vee 

3.0V 

2.2V 

cs 
GND 

tt!Wt1111
" ELECTRONICS 

tSDR Data Retention Mode 

cs ~ Vee - 0.2V 

1/0 Pin S~Current 

H!.g_h-Z ISB ISB1 

H!.g_h-Z Ice 

Pour Ice 

DIN Ice 

Min. ~ Max. Unit 

2.0 - 3.6 v 

- - 0.07 mA 

0 - - ns 

5 - - ms 

tRDR 
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KM64V10038/BL, KM64V100381/BLI 
Preliminary 

CMOSSRAM 

256K x 4 Bit (with OE)High-Speed CMOS Static RAM(3.3V Operating) 

FEATURES 
• Fast Access Time 8, 10, 12ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30mA(Max.) 

( CMOS) : 5mA(Max.) 

0.5mA(Max.) - L-Ver. only 

Operating KM64V10038/8L - 8: 150mA(Max.) 

KM64V10038/8L - 10: 140mA(Max.) 

KM64V10038/BL - 12: 130mA(Max.) 
• Single 3.3V ±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM64V10038/8LJ : 32-SOJ-400 
KM64V10038/8L T: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

Ao-----+-< 
A1-----+-< 
A2-----+-< 
A3-----+-< 
A4 __ ___...., 

AS---'-' 
As---'-' 
A7---'-' 

AS---'-' 

cs -----d 

WE 

OE -----tl 

dfotl:W• 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x4 Columns 

GENERAL DESCRIPTION 
The KM64V10038/8L is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 262, 144 words by 4 bits. The 
KM64V10038/8L uses 4 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 KM64V10038/8L is pack
aged in a 400 mil 32-pin plastic SOJ or TSOP2 forward . 

ORDERING INFORMATION 

KM64V10038/8L-8/10/12 Commercial Temp. 

KM64V100381/BLI -8/10/12 Industrial Temp . 

PIN CON FIGURA TION(Top View) 

A4 

AS 

As 

A7 

N.e. 

0 

SOJ/ 
TSOP2 

PIN FUNCTION 

Pin Name< ,·.:( "'' ,.,,. ~ 
Ao-A11 Address I 112_uts 

"ifJE. Write Enable 

Cs' ChjRSelect 

OE Ou!Q_ut Enable 

1/01 -1/04 Data IQE_uts/Ou!Q_uts 

Vee Powetl._+3.3\/} 

Vss Ground 

N.C No Connection 

.,/ 

A17 

A16 

A15 

A14 

A13 

1/04 

Vss 

Vee 

1/03 

A12 

A11 

sT\.•>T < 
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KM64V10038/8L, KM64V100381/8LI 
Preliminary 

CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss V1N, Vour -0.5 to 4.6 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 5.5 V 

Power Dissipation Po 1.0 W 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature Commercial TA 0 to 70 ·c 

t--~~~~~~-t-~~~~~~~~-t-~~~~~~~~-t-~~~~~~~~~ 

Industrial TA -40 to 85 ·c 
" Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.0 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* V1L(Min) = -2.0V a.c(Pulse Widths6ns) for I s 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width:S6ns) for I s 20mA 

3.3 3.6 v 
0 0 v 

Vee+ 0.3** v 
0.8 v 

DC AND OPERA TING CHARACTERISTICS(TA = 0 to 70°C, Vee= 3.3V ± 0.3V, unless otherwise specified) 

L. .... i. ;,..:i;. '' ' . .ill 
.... ;;;:. •:.: .. ·/;;:<I £Min? ·•:•2· 

> i_ :0:: .......... ·:: 
····· _:2 >.:;' 1i;,11.iu:<:•:•: 

Input Leakage Current lu VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty Bns - 150 mA 
CS=V1L, V1N = V1H or VIL, 10ns - 140 
lour=OmA 

12ns 130 -
Standby Current ISB Min. Cycle, CS=VIH - 30 mA 

ISB1 f=OMHz, CS 2 Vee-0.2V, Normal - 5 mA 
VIN 2 Vcc-0.2V or VIN ::;; 0.2V L-Ver. - 0.5 

Output Low Voltage Level VOL loL=8mA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

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

•1:1:': Hliii" ELECTRONICS 
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KM64V10038/8L, KM64V100381/8LI 

AC CHARACTERISTICS(TA = o to 7o·c, Vee= 3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.SV 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

Preliminary 
CMOSSRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

DOUT c>-----+-1 
Zo = 50Q DOUT 

353Q 

+3.3V 

319Q 

SpF* 

VL = 1.SV 

* Including Scope and Jig Capacitance 

READ CYCLE 

if<//.:::/_. 0>)/>l...:·.s_-:c>· .... · .. 2 £ .:::.:.;:;:::::~ c2 

ns 

Address Access Time tAA - 8 - 10 - 12 ns 

Chip Select to Output tCO - 8 - 10 - 12 ns 

Output Enable to Valid Output tOE - 4 - 5 - 6 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Out'put tOLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 ns 

Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 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 8 10 12 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

tt:f:l:filiii> 
ELECTRONICS 
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KM64V10038/8L, KM64V100381/8LI 

WRITE CYCLE 

Write Cycle Time me 8 10 

Chip Select to End of Write tCW 6 7 

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 6 7 

Write Pulse Vl/idth(O'E High) flNP 6 7 

Write Pulse Vl/idth('OE Low) tWP1 8 10 

Write Recovery Time tWR 0 0 

Write to Output High-Z tVVHZ 0 4 0 5 

Data to Write Time Overlap tDW 4 5 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tOW 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS='OE=V1L, Viit=V1H) 

tRC 

\II 
A ADD 

tAA 

tOH 

Previous Data Valid 
:xx:xx lX. 

IX IX 
IX IX IX 

Data Out 

•1Mfiiiii» 
ELECTRONICS 

12 

8 

0 

8 
8 

12 

0 

0 

6 

0 

3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
6 ns 

ns 

ns 

ns 

\If 

Ji\ 

Data Valid 
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KM64V10038/8L, KM64V100381/8LI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

IOLZ 

ILZ(4,5) 

Data Out Data Valid 

Vee 

Current 

tPU ..... ···,:· ................ }50% 
NOTES(READ CYCLE) 
1. Wt; is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 

Preliminary 
CMOSSRAM 

WDL· 
50% I 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 
tAW 

tCW(3) 

IVVP 2) 

IDW 

Data In Hi h-Z 
Data Valid 

Data Out ~· . ~1 -------------------------------------~ High-Z(8) 

t1Mf11iil" 
ELECTRONICS 
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KM64V10038/8L, KM64V100381/8LI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

IVVC 

ADD 

!AW 

ICW(3) 

tWP1(2) 

IDW 

Data In Data Valid 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

IWP(2) 

tDW 

Data In Data Valid 

Data Out 

ttMflliii" 
ELECTRONICS 

IDH 

Preliminary 
CMOSSRAM 

tow 

Hi h-Z(B 
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KM64V10038/8L, KM64V100381/8LI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 
· write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary durirlg read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

cs WE OE Mode 1/0 Pin 

H x X* Not Select H!9,h-Z 

L H H Ou~ut Disable . Hl.9._h-Z 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 1o·c) 
Parameter S_}'_mbol Test Condition 

Vee for Data Retention VDR cs 2 Vee - 0.2V 

Data Retention Current IDR Vee = 3.0V, cs 2 Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN ~ 0.2V 

Vee = 2.0V, cs 2 Vee - 0.2V 
VIN 2 Vee- 0.2V or VIN ~ 0.2V 

Data Retention Set-Up Time tSDR See Data Retention 

Recove_!Y Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORM(cscontrolled) 

,Vee 

3.0V 

2.0V 

VDR 

cs 
GND 

ttMflliii' ELECTRONICS 

!SOR Data Retention Mode 

CS 2 Vee - 0.2V 

DouT 

DIN 

Min. 

2.0 

-

-

0 

5 

S~Current 

Isa ISB1 

Ice 

Ice 

Ice 

T~ Max. Unit 

- 3.6 v 
0.4 mA -

- 0.3 

- - ns 

- - ms 
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KM64V1003A/AL, KM64V1003Al/ALI CMOSSRAM 

256K x 4 Bit(with OE) High-Speed CMOS Static RAM(3.3V Operating) 

FEATURES 
• Fast Access Time 12, 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 20mA(Max.) 

(CMOS) : 5mA(Max.) 

0.5mA(Max.) ; L-ver. only 

Operating KM64V1003A/AL -12: 130mA(Max.) 

KM64V1003A/AL - 15 : 125mA(Max.) 

KM64V1003A/AL - 17: 125mA(Max.) 

KM64V1003A/AL- 20: 120mA(Max.) 
• Single 3.3V±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM64V1003A/ALJ : 32-SOJ-400 
KM64V1003A/AL T: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

Ao--~ 

A1--~ 

A2 
Aa----1-l 
A4--~ 

As--~ 

As--~ 

A1--~ 

As--~ 

1/01 -1104 

cs -~--d' 

WE 

OE-----.; 

Gen. 

t!M filiil» 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x4 Columns 

An 

GENERAL DESCRIPTION 
The KM64V1003A/AL is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 262, 144 words by 4 bits. The 
KM64V1003A/AL uses 4 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 KM64V1003A/AL is pack
aged in a 400 mil 32-pin plastic SOJ or TSOP2 forward. 

ORDERING INFORMATION 

KM64V1003A/AL-12/15/17/20 Commercial Temp. 

KM64V1003Al/ALI -12/15/17/20 Industrial Temp. 

PIN CON FIGURA TION(Top View) 

Vee 

Vss 

1/02 

A4 

A5 

Aa 

A7 

N.e. 

SOJ/ 
TSOP2 

PIN FUNCTION 

_l< 
Ao-A11 Address l'!Q_uts 

WE Write Enable 

cs Chip Select 

OE Ou~ut Enable 

1101-1/04 Data I 11Quts/Outputs 

Vee Power(+3.3V) 

Vss Ground 

N.C No Connection 

=:.:,:, ~ 
.. ,,, .. ,:_';:;.: 
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KM64V1003A/AL, KM64V1003Al/ALI CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

I Ji 7£ i2 1-2- •···••· 7 ---- ~-11_ >>•·· §yffll:)ol <.l 
.i.l ········· r>•••/Y Unit 

·.···· Voltage on Any Pin Relative to Vss VIN, Vour -0.5 to 4.6 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 5.5 v 
Power Dissipation Po 1.0 w 
Storage T~mperatufo TsTG -65 to 150 ·c 
Operating Temperature 1 Commercial TA Oto 70 ·c 

l Industrial TA -40 to 85 ·c 
*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

Parameter · ...... ·.>Typ 
Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* V1L(Min)=-2.0Va.c(PulseWidth~10ns)for I~ 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width~ 10ns) for I ~ 20mA 

3.3 

0 

3.6 

0 

Vee+ 0.3** 

0.8 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 3.3V ± o.3V, unless otherwise specified) 

17'.i :- -~::Y::. 

:=:::::::-.• <--- symbol Test Conditions ........ · ...... Min ··•L Max = 
Input Leakage Current lu VIN = Vss to Vee -2 2 

Output Leakage Current ILO CS=V1H or OE=V1H or WE=V1L -2 2 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns - 130 
CS=V1L, VIN = V1H or VIL, 15ns - 125 
lour=OmA 

17ns 125 -
20ns - 120 

Standby Current ISB Min. Cycle, CS=VIH - 20 

ISB1 f=OMHz, CS ~ Vee-0.2V, Normal - 5 
VIN :.:?: Vcc-0.2V or VIN ~ 0.2V L-Ver. - 0.5 

Output Low Voltage Level VOL loL=8mA - 0.4 

Output High Voltage Level VOH loH=-4mA 2.4 -
NOTE: Above pararileters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

I 11 ~ < ···•··· 
Input/Output Capacitance C110 V11o=OV 8 

Input Capacitance CIN VIN=OV 6 

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

tJ":':fi1iil" 
ELECTRONICS 

Unit •· ...:J 

v 
v 
v 
v 

Onlt 

µA 

µA 

mA 

mA 

mA 

v 
v 

pF 

pF 
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KM64V1003A/AL, KM64V1003Al/ALI 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

CMOSSRAM 

k:.·>. sd.zzLT ? ·>·.?>Sc_ z :> :•//•<<• iJf yy:·:·T < _{} ~ 

Input Pulse Levels OV to 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

DOUT o>-----+-1 
Zo = 50Q 1 l l RL= 50Q 

DOUT 

353Q 

+3.3V 

319Q 

5pF* 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

K .. • .. •.•.• .. •:···M···.•.• .. • .. •.$.• .. • .. •.•.•.4.• .. •.•.•.v.•.• .. •.•.•.•:1·····t)·········()·······3··········A······•.• .. /• .. •.• .. •:• .. •.• .. -:.·:··.·.:: ~ Ab20 Qfiif . J< .· ... _/·•:···. KM6~\f?OO. ~Al······. ...•• Lee :.> . .<:· •:< •••. : ••• Ab42 
KM64V1003AI KM64V1003A/ 

AL45 AL--17 

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 Enable 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 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 tPU 0 0 0 0 ns 
Chip Selection to Power DownTime tPD 12 15 17 20 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

tli'l'AJiiiiiP 
ELECTRONICS 
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KM64V1003A/AL, KM64V1003Al/ALI 

WRITE CYCLE 

Write Cycle Time tWC 12 - 15 -

Chip Select to End of Write tCW 8 - 10 -

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 8 10 

Write Pulse Width(OE High) tWP 8 10 

Write Pulse Width(OE Low) tWP1 12 15 

\\'rite Recovery Time tWR 0 0 

Write to Output High-Z tWHZ 0 6 0 7 
Data to Write Time Overlap tDW 6 7 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tow 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 

KM64V1003A/ 
AU17 

Miri Max 
17 

11 

0 

11 

11 

17 

0 

0 8 

8 

0 

3 

CMOS SRAM 

KM64V1003A/ 
AL"20 

Min Max 
20 

12 
0 

12 
12 

20 

0 

0 9 

9 

0 

3 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

\V \I/ 
A 11\_ ADD 

!AA 

!OH 

Data Out . Previous Data Valid 
:x :x :x lX iX iX iX 
:x :'fff/JjffXXXX!f :If :x Data Valid 

tl1J"'f iliil" 
ELECTRONICS 
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KM64V1003A/AL, KM64V1003Al/ALI CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE{2) (WE=V1H) 

tRC 

ADD 
. !AA 

ICC 

ICE 

tOLZ 

tLZ(4, 5) 

Data Out Data Valid 

Vee 

Current 

tPU 

.. ··---~~:-···. ············}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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

IRC 

ADD 

t\NP(2) 

tow 

Data In Data Valid ==--===I Data Outi----------H_i_gh_-Z_(B_) -------

ttMfiliiliP 
ELECTRONICS 
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KM64V1003A/AL, KM64V1003Al/ALI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

!WC 

ADD 

!AW 

tCW(3) 

tVllP1 (2) 

tDW tDH 

Data In 
Hi h-Z Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

!WC 

ADD 

tWR(5) 

tWP(2) 

tDW 

Data In 
Hi h-Z Data Valid 

Data Out 

•tMfi1iil> 
ELECTRONICS 
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KM64V1003A/AL, KM64V1003Al/ALI CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE going low; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 bu~ contention can occur. 
7. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

cs WE OE Mode 

H x X* Not Select 

L H H Ou!I>_ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA = o·c to 70°C) 

Parameter Symbol Test Condition 

Vee for Data Retention VDR CS 2: Vee - 0.2V 

Data Retention Current IDR 
Vee= 2.0V, CS 2: Vee - 0.2V 
VIN 2: Vee - 0.2V or VIN ~ 0.2V 

Data Retention Set-U_Q_ Time tSDR See Data Retention 

Reoove_ry_ Time tRDR Wave form( below~ 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORM(cs controlled) 

Vee 

3.0V 

2.2V 

VDR 

cs 
GND 

t!:l:':fiiiii" ELECTRONICS 

tSDR Data Retention Mode 

cs 2: Vee - 0.2V 

1/0 Pin S~Current 

Hl_g_h-Z ISB, ISB1 

Hl_g_h-Z Ice 

Dour Ice 

DIN Ice 

Min. Ty~ Max. Unit 

2.0 - 3.6 v 

- - 0.5 mA 

0 - - ns 

5 - - ms 

tRDR 
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KM68V10028/8L, KM68V100281/8LI 
Preliminary 

CMOSSRAM 

128K x 8 Bit High-Speed CMOS Static RAM(3.3V Operating) 
FEATURES 
• Fast Access Time 8, 10, 12ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30mA(Max.) 

( CMOS) : 5mA(Max.) 

0.5mA(Max.) - L-Ver. only 

Operating KM68V10028/8L - 8 : 160mA(Max.) 

KM68V10028/8L - 10 : 150mA(Max.) 

KM68V10028/8L-12: 140mA(Max.) 
• Single 3. 3V ± 0. 3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM68V10028/8LJ : 32-SOJ-400 
KM68V10028/8LSJ : 32-SOJ-300 
KM68V10028/8L T: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
A1 
A2 
A3 
A4 
As 
As 
A7 
As 

cs --....---d 

WE 

OE-------..< 

rttMHliii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

256x8 Columns 

GENERAL DESCRIPTION 
The KM68V10028/8L is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 131,072 words by 8 bits. The 
KM68V10028/8L uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 KM68V10028/8L is pack
aged in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward . 

ORDERING INFORMATION 

KM68V10028/8L -8/10/12 Commercial Temp . 

KM68V100281/8LI -8/10/12 Industrial Temp . 

PIN CONFIGURATION(Top View) 

WE 

A4 

As 

A6 

A7 

0 

SOJ/ 

TSOP2 

PIN FUNCTION 

= PinNatn~ L 
... --:- T 

Pin Function 
~ 

Ao-A1s Address ln_Q_uts 

WE Write Enable 

cs Ch!2_ Select 

OE OutQ_ut Enable 

1/01 - I/Os Data ln_Q_uts/Ou~uts 

Vee Powe!:.(_+3.3Vl 

Vss Ground 

N.C No Connection 

···~ 
··~ ... 
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KM68V10028/8L, KM68V100281/8LI 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature Commercial TA 

Industrial TA 

-0.5 to 4.6 

-0.5 to 5.5 

1.0 

-65 to 150 

Oto?O 

-40 to 85 

Preliminary 
CMOSSRAM 

v 
v 
w 

·c 
·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto?o·c) 

./ ::/::: ··•::.· 
3: i•{ < ·<·•~>>:> > ~ >>< 

Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.0 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

* VIL(Min) = -2.0V a.c(Pulse Width S:6ns) for I s: 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width S:6ns) for I ::;; 20mA 

... ·. 7 
~;_}: 

3.3 3.6 v 
0 0 v 
- Vee+ 0.3** v 
- 0.8 v 

DC AND OPERATING CHARACTERISTICS(TA= Oto 7o·c, Vee= 3.3V ± 0.3V, unless otherwise specified) 

~~ •••• ~::;:::::7::c:: ___ i23.s >i 
~ >·••• ······/ .·· ··---- r.a~tcon(fitiQf\~ l Mirf. J I< M~~i\ J?~ 

Input Leakage Current lu V1N = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=ViH or OE=VIH or WE=VIL -2 2 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 8ns - 160 mA 
CS=V1L, V1N = V1H or VIL, 10ns - 150 
lou1-0mA 

12ns 140 -
Standby Current ISB Min. Cycle, CS=V1H - 30 mA 

ISB1 f=OMHz, CS ;;::: Vcc-0.2V, Normal - 5 mA 
VIN :&: Vce-0.2V or VIN :::;; 0.2V L-Ver. - 0.5 

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25'C, f=1.0MHz) 

. .§yifibc)I 
lnpuUOutput Capacitance C110 V11o=OV 8 pF 

Input Capacitance C1N V1N=OV 6 pF 

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

520 tl1tnf1111i» 
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KM68V10028/BL, KM68V100281/BLI 

AC CHARACTERISTICS(TA= Oto 70°C, Vee= 3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

Preliminary 
CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

DOUT c>-----+-1 1 l RL= 50Jl 

l 353Q 

Zo = 50Q DOUT 

VL = 1.5V 

* Including Scope and Jig Capacitance 

READ CYCLE 

Parameter $yrijj:><)' 
KM6sv1002a1a1.)a KIVlaav1002a1at•10 
Min < Max Min Max 

Read Cycle Time tRC 8 10 

Address Access Time tAA 8 10 

Chip Select to Output tCO 8 10 

Output Enable to Valid Output tOE 4 5 

Chip Enable to Low-Z Output tLZ 3 3 

Output Enable to Low-Z Output tOLZ 0 0 

Chip Disable to High-Z Output tHZ 0 4 0 5 

Output Disable to High-Z Output tOHZ 0 4 0 5 

Output Hold from Address Change tOH 3 3 

Chip Selection to Power Up Time tPU 0 0 

Chip Selection to Power DownTime tPD 8 10 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

tH'ii'l!iiP 
ELECTRONICS 

+3.3V 

319Q 

5pF* 

~M6~'J'1()(>~f31BLd~ ••> 
Min···· Max 
12 

12 

12 

6 

3 

0 

0 6 

0 6 

3 

0 

12 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM68V10028/8L," KM68V100281/8LI 

WRITE CYCLE 

Write Cycle Time tWC 8 10 

Chip Select to End of Write tCW 6 7 

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 6 7 

Write Pulse Width(OE High) tWP 6 7 

Write Pulse Width( OE Low) tWP1 8 10 

Write Recovery Time tWR 0 0 

Write to Output High-Z tWHZ 0 4 0 5 

Data to Write Time Overlap tDW 4 5 

Data Hoid frorn Write Time tDH 0 0 

End Write to Output Low-Z tow 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

\I/ 
A ADD 

!AA 

!OH 

rxif:xtNXXX IX FfXrfXX>JI 
Previous Data Valid IX. :XXX :x Data Out 

41Mf11Jil' ELECTRONICS 

12 

8 

0 

8 

8 

12 

0 

0 

6 

0 

3 

Preliminary 
CMOS SRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

6 ns 

ns 

ns 

ns 

\Jf 
JI\ 

Data Valid 
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KM68V10028/8L, KM68V100281/8LI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=VrH) 

!RC 

ADD 

tAA 

!CO 

!OE 

Data Out Data Valid 

Vee 
I tPU 

. - - - - - --'"' --- - - . -- - - --- - - - --} 
lss 5o% Current 

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. 

Preliminary 
CMOS SRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=VrL. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

!RC 

ADD 

tAW 

tCW(3) 

tWP(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

Data Out ~~~~-Hig_h~(_S)~~-

41Mfiliil» 
ELECTRONICS 
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KM68V10028/8L, KM68V100281/8LI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

IV\C 

ADD 

tAW 

tCW(3) 

tVVP1(2) 

IDW 

Data In Data Valid 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

IWP(2) 

IDW 

Data In Data Valid 

Data Out 

•1:1:1: filiiiiP 
ELECTRONICS 

Preliminary 
CMOSSRAM 

tow 

Hi h-Z 8) 
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KM68V10028/BL, KM68V100281/BLI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 
write ends atthe earliest transition CS going high or WE going high. flNP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 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 OE Mode 

H x X* Not Select 

L H H Ou~ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 70°C) 

Parameter S_ymbol Test Condition 

Vee for Data Retention VDR cs 2 Vee - 0.2V 

Data Retention Current IDR Vee = 3.0V, CS z Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN ::;; 0.2V 

Vee= 2.0V, CS z Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN s;;: 0.2V 

Data Retention Set-UQ Time tSDR See Data Retention 

Recov~Time tRDR Wave form( below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION.WAVE FORM(cscontrolled) 

Vee 

3.0V 

2.0V 

VDR 

cs 
GND 

•tm'itJIUliP 
ELECTRONICS 

!SOR Data Retention Mode 

CS:?: Vee- 0.2V 

l/OPin SupplyCurrent 

Hl.g_h-Z ISB ISB1 

Hl.g_h-Z Ice 

DouT Ice 

DIN Ice 

Min. T~ Max. Unit 

2.0 - 3.6 v 
0.4 mA - -

- - 0.3 

0 - - ns 

5 - - ms 

IRDR 

525 



KM68V1002A/AL, KM68V1002Al/ALI CMOSSRAM 

12BK x 8 Bit High-Speed CMOS Static RAM(3.3V Operating) 

FEATURES 
• Fast Access Time 12, 15, 17, 20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 20mA(Max.) 

( CMOS) : 5mA(Max.) 

0.5mA(Max.) ; L-ver. only 

Operating KM68V1002NAL - 12: 140mA(Max.) 

KM68V1002NAL - 15: 135mA(Max.) 

KM68V1002NAL - 17: 135mA(Max.) 

KM68V1002NAL- 20: 130mA(Max.) 
• Single 3.3V±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM68V1002NALJ : 32-SOJ-400 
KM68V1002NALSJ : 32-SOJ-300 
KM68V1002NAL T: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

Pre-Charge Circuit 

Ao 
A1 
A2 
A3 Memory Array 
A4 512 Rows 
As 256x8 Columns 

As 
A1 
As 

cs-~-----d 

WE 

OE -----.,J 

t!:lfifiijiliP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM68V1002NAL is a 1,048,576-bit high-speed Static Ran
dom Access Memory organized as 131,072 words by 8 bits. The 
KM68V1002NAL uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 KM68V1002NAL is pack
aged in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward. 

ORDERING INFORMATION 

KM68V1002NAL-12/15/17/20 Commercial Temp . 

KM68V1002Al/ALI -12/15/17/20 Industrial Temp . 

PIN CONFIGURATION(Top View) 

Vee 

Vss 

1/03 

WE 

A4 

As 

A6 

A7 

0 

SOJ/ 

TSOP2 

PIN FUNCTION 
·> 

Pin Function 
Ao-A16 Address ln_Q_uts 

Write Enable 

Ch!E. Select 

Ou~ut Enable 

1/01 -1/08 Data ln_Q_uts/Outputs 

Vee Powe,1+3.3V) 

Vss Ground 
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KM68V1002A/AL, KM68V1002Al/ALI CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss V1N, VouT -0.5 to 4.6 V 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 5.5 V 

Power Dissipation Po 1.0 W 
Storage Temperature Tsrn -65 to 150 ·c 
Operating Temperature Commercial TA 0 to 70 ·c 

1--~~~~~~-1---~~~~~~~~-1-~~~~~~~~+-~~~~~~~~~ 

Industrial TA -40 to 85 ·c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70"C) 
.. 

Parameter •.. •·· SyrJlbOI _ Min I··•··· . 

Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width~ 10ns) for I ~ 20mA 

** VIH(Max) =Vee+ 2. OV a.c (Pulse Width~ 1 Ons) for I s 20mA 

TYP 
3.3 

0 

I Max 
~······-~ 

3.6 

0 

Vee+ 0.3** 

0.8 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 3.3V ± o.3V, unless otherwise specified) 

I < Parameter ~ ~ .::. symbo1• 1 TestCondltions I Min k' Max 
L ~·· 

Input Leakage Current lu VIN = Vss to Vee -2 2 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 
VOUT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns - 140 
CS=V1L, VIN = V1H or VIL, 15ns - 135 
lour-OmA 

17ns 135 -
20ns - 130 

Standby Current lss Min. Cycle, CS=VIH - 20 

ISB1 f=OMHz, CS ~ Vce-0.2V, Normal - 5 
VIN ~ Vcc-0.2V or VIN s 0.2V L-Ver. - 0.5 

Output Low Voltage Level VoL loL=8mA - 0.4 

Output High Voltage Level VOH loH=-4mA 2.4 -

NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

TesfConditions -Tl. MIN 
... 

Max 
... 

..... •.: L ··. Symbol 

Input/Output Capacitance C110 V11o=OV 8 

Input Capacitance C1N VIN=OV 6 

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

• ,.1qJiiit) 
ELECTRONICS 

Unit 

v 
v 
v 
v 

·.·· unit 

µA 
µA 

mA 

mA 

mA 

v 
v 

Unit · .. 

pF 

pF 
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KM68V1002A/AL, KM68V1002Al/ALI 

AC CHARACTERISTICS(TA= o to 1o·c, Vee= 3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads{B) 

CMOSSRAM 

for tHZ, t.LZ, tWHZ, tow, tOLZ & tOHZ 

DOUT 0 (¥-) ___ __,)1----.
1 l Zo=50Q l f RL=50Q 

l :~~3; 
DO 

5pF* 

VL = 1.5V 

* Including Scope and Jig Capacitance 

READ CYCLE 

</ < > r 
'< 

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 Enable 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 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 tPU 0 0 0 0 ns 

Chip Selection to Power Down Time tPD 12 15 17 20 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

t1Mfiliii» 
ELECTRONICS 
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KM68V1002A/AL, KM68V1002Al/ALI CMOSSRAM 

WRITE CYCLE 

Write Cycle Time f:JVC 12 15 17 20 ns 

Chip Select to End of Write tCW 8 10 11 12 ns 

Address Set-up Time tAS 0 0 d 0 ns 

Address Valid to End of Write tAW .8 10 11 12 ns 

Write Pulse Width( OE High) tWP 8 10 11 12 ns 

Write Pulse Width(O"E Low) tWP1 12 15 17 20 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 tDW 6 7 8 9 ns 

Data Hold from Write Time tDH 0 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 3 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD w \If 

A J\_ 
tAA 

!OH 

Data Out Previous Data Valid :xxx*x* ,~x 'x:xxx 1x:xxxX' I/ 
:x :xxxx. I\ Data Valid 

•1MfiliiiiP 
ELECTRONICS 
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KM68V1002A/AL, KM68V1002Al/ALI CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

Data Out Data Valid 

Vee 

Current 

tPU 

········,~:---···········--·}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 ±200mV from steady state voltage with Load{B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.: 

TIMING WAVE FORM OF WRITE CYCLE(1) {OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tWP(2) 

tow 

Data In 
Hi h-Z Data Valid 

4ll!f:fiijil» 
ELECTRONICS 
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KM68V1002A/AL, KM68V1002Al/ALI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

tWC 

ADD 

tAW 

tCW(3) 

IVllP1 (2) 

IDW tDH 

Data In Data Valid 

tOW 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

Data In 

Data Out 

t?:fafiliii' . 
ELECTRONICS 
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KM68V1002A/AL, KM68V1002Al/ALI CMOS SRAM 

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 WE. A write begins atthe latest transition CS going low and WE going low; A 

write ends atthe"earliesttransition CS going high or WE going high. tWP is measured.from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. · 
4. 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 1/0 applications, minimization or eliminati~n of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

cs WE OE Mode 

H x X* Not Select 

L H H Ou!E_ut Disable · 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA = o·c to 1o·c) 
Parameter 5.l_mbol Test Condition 

Vee for Data Retention VDR cs 2 Vee - 0.2V 

Data Retention Current IDR 
Vee = 2.0V, CS 2 Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN ::;; 0.2V 

Data Retention Set-U_e_ Time tSDR See Data Retention 

Recove_!}'_ Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORM(cs controlled) 

Vee 

3.0V 

2.2V 

VDR 

cs 
GND 

db f)liiiiP 
ELECTRONICS 

tSDR Data Retention Mode 

cs 2 Vee - 0.2V 

1/0 Pin S~Current 

H!g_h-Z ISB ISB1 

H!g_h-Z Ice 

DOUT Ice 

DIN Ice 

Min. T..Ye: Max. Unit 

2.0 - 3.6 v 

- - 0.5 mA 

0 - - ns 

5 - - ms 

tRDR 
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KM616V10028/BL, KM616V100281/BLI 
Preliminary 

CMOS SRAM 

64K x 16 Bit High-Speed CMOS Static RAM(3. 3 V Operating) 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 8, 10, 12ns (Max.) The KM616V1002B/BL is a 1,048,576-bit high-speed Static 
• Low Power Dissipation Random Access Memory organized as 65,536 words by 16 bits. 

standby (TTL) : 30mA(Max.) The KM616V1002B/BL uses 16 common input and output lines 
and has an output enable pin which operates faster than 

( CMOS) : 5mA(Max.) address access time at read cycle. Also it allows that lower and 
0.5mA(Max.) - L-Ver. only upper byte access by data byte control (UB, LB). The device is 

Operating KM616V1002B/BL- 8: 200mA(Max.) fabricated using SAMSUNG's advanced CMOS process and 
KM616V1002B/BL - 10: 190mA(Max.) designed for high-speed circuit technology. It is particularly well 
KM616V1002B/BL - 12: 180mA(Max.) suited for use in high-density high-speed system applications . 

• Single 3.3V ±0.3V Power Supply The KM616V1002B/BL is packaged in a 400mil 44-pin plastic 
• TTL Compatible Inputs and Outputs SOJ or TSOP2 forward . 
• Fully Static Operation 

- No Clock or Refresh required 

• Three state outputs PIN CONFIGURATION (Top View) 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1/01-1/0s, UB: 1/09-1/016 0 
• Standard Pin Configuration 

KM616V1002B/BLJ: 44-SOJ-400 
KM616V1002B/BL T: 44-TSOP2-400F 

ORDERING INFORMATION 
KM616V1002B/BL-8/10/12 Commercial Temp. 

KM616V1002Bl/BLI -8/10/12 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

A1 ----H 

A2 ----H 

A3 ----H 

A4-----+-1 

As ----H 

A6 ----+-< 

A1 ----H 

As ----H 

A9 ----H 

tJ:f:I: fJ'ii" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

128x16 Columns 

1/03 

1/04 SOJ/ 

TSOP2 

1/05 

1/06 

1/07 

1/08 

WE 

PIN FUNCTION 

Pin Name . Pin Function 
Ao-A1s Address I n_e_uts 

WE Write Enable 

cs Chi!:>_ Select 

OE Ou!Q_ut Enable 

LB Lower-~te Control{_l/01-1/0sl 

UB Upper-byte Contro[l/09-1/01~ 

1101-1/016 Data ln_Quts/Ou!Q_uts 

Vee Powe!1_+3.3\Q_ 

Vss Ground 

N.C No Connection 

... · 

_;;_ 
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KM616V10028/8L, KM616V100281/8LI 

ABSOLUTE MAXIMUM RATINGS* 

::. ::: }:<::: XL '~;:;:, L_:,~ > > 

Voltage on Any Pin Relative to Vss VIN, VOUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature l Commercial TA 

j Industrial TA 

···::'"'::.:ii'..::. /::.·/: :):::: 

-0.5 to 4.6 

-0.5 to 5.5 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

Preliminary 
CMOSSRAM 

1( .>? i::::::::.·±> 
v 
v 
w 
·c 
·c 
·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA = o to 70°C) 

<ST> 7 .\ ..... :Ji;'"'. ::/:.:.>::. 

~ = = c=·· :/~JjJ_:c:::>: 
Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.0 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

* V1L(Min) = -2.0V a.c(Pulse WidthS::6ns) for I s:: 20mA 

** V1H(Max) = Vee+ 2.0V a.c (Pulse Widths:: 6ns) for I s:: 20mA 

,.·:::::~ 

3.3 

0 

-
-

.:--:- :::.>·,:,::::11;11.;; .. <:·:·::::\':::· I/.·,,·. 
Si' L 

3.6 

0 

Vee+ 0.3"" 

0.8 

DC AND OPERATING CHARACTERISTICS(TA = o to 7o·c, Vee= 3.3V ± 0.3V, unless otherwise specified) 

< I 

v 
v 
v 
v 

... .... / > ,.,·,. / > .. §Y'm~P• 2__L ··,· TEt!if 99riditi(>nsi_z < , r 1 i,, Mfo > 1 1 Ul'iitC---
Input Leakage Current Ill v1N = Vss to Vee -2 2 µA 
Output Leakage Current ILO 

Operating Current Ice 

Standby Current ISB 

ISB1 

Output Low Voltage Level VOL 

Output High Voltage Level VoH 

CS=VIH or OE=VIH or WE=VIL 
VouT = Vss to Vee 

Min. Cycle, 100% Duty 
CS=V1L, VIN = V1H or VIL, 
lour-OmA 

Min. Cycle, CS=VIH 

f=OMHz, CS :::>: Vcc-0.2V, 
VIN ;;::.: Vec-0.2V or VIN s;; 0.2V 

loL=8mA 

loH=-4mA 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

1::::. .I+. 
~:,,_ ,, . ,·.,--- TestConditions ·:: .. 

-"-

Input/Output Capacitance C110 V11o=OV 

Input Capacitance CIN V1N=OV 

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

•l:f:l:fil!iliP 
ELECTRONICS 

-2 2 µA 

8ns 200 mA 

10ns 190 

12ns 180 

30 mA 

Normal 5 mA 

L-Ver. 0.5 

0.4 v 
2.4 v 

l'~<I> . ·:· > Y''W <-----
- 8 pF 

- 6 pF 
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KM616V10028/8L, KM616V100281/8LI 

AC CHARACTERISTICS(TA = o to 1o·c, Vee= 3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads{A) Output Loads{B) 

Preliminary 
CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

+3.3V 

DOUT 0~1 319Q 

Zo = 50Q DOUT 

353Q 5pF* 

VL=1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

I b< . . {• << I KM616V1002B/Bb8 KM616V1002e1aL;10 KM616V1002B/Bb12 I 

Ol\it
1 

I •. {-_IQ:-- .... • ... /. ............. 
I fv1in =- >Pv1~~ Min Max Mih Max 

········ .// 
Read Cycle Time tRC 8 10 12 ns 

Address Access Time tAA 8 10 12 ns 

Chip Select to Output tCO 8 10 12 ns 

Output Enable to Valid Output tOE 4 5 6 ns 

UB, LB Access Time tBA 8 10 12 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output . tOLZ 0 0 0 ns 

UB, LB Enable to Low-Z Output tBLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 ns 

Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 ns 

UB, LB Disable to High-Z Output tBHZ 0 4 0 5 0 6 ns 

Output Hold from Address Change tOH 3 3 3 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

c!'IMiliii" ELECTRONICS 
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KM616V10028/8L, KM616V100281/8LI 

WRITE CYCLE 

Write Cycle nme tWC 8 

Chip Select to End of Write tCW 6 

Address Set-up Time tAS 0 

Address Valid to End of Write tAW 6 

Write Pulse Width( OE High) tWP 6 

Write Pulse Width( OE Low) tWP1 8 

UB, LB Valid to End of Write tBW 6 

Write Recovery .Time tWR 0 

Write to Output High-Z tWHZ 0 4 

Data to Write Time Overlap tDW 4 

Data Hold from Write Time tDH 0 

End Write to Output Low-Z tow 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 

10 12 

7 8 

0 0 

7 8 

7 8 

10 12 

7 8 

0 0 

0 5 0 

5 6 

0 0 

3 3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

6 ns 

ns 

ns 

ns 

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

tRC 

ADD \V \I 

A J1\ 
tAA 

!OH 

\I lX'f..X. ~('/: ~X. 
Previous Data Valid Data Valid :x :xxxxx :x : x :x Data Out 

ttMfiiiii» 
ELECTRONICS 
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KM616V10028/8L, KM616V100281/8LI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tBA 

tBLZ(4, 5) 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tBW 

UB, LB 

tVVP(2) 

tow 

Data In Hi h-Z Data Valid 
tOHZ(6) 

Data Out 
~r----H_i_gh_-_z_(S_) __________________________ _ 

•tm'ifl@IP 
ELECTRONICS 
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KM616V10028/8L, KM616V100281/8LI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

!WC 

ADD 

!AW 

ICW(3) 

IBW 

UB,LB 

IVllP1(2) 

IDW 

Data In 
Hi h-Z 

Data Valid 

IOHZ(6, 7) io---+r 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

ICW3 

IBW 

IWP(2) 

!OW 

Data In Data Valid 

Data Out 

tt!li'¥11!11" ELECTRONICS 

Preliminary 
CMOSSRAM 

!OW 

IVllR(5) 

Hi h-Z 8 
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KM616V10028/8L, KM616V100281/8LI 

TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 

ADD 

Data In 

Data Out 

NOTES{WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

Hi h-Z 8 

2. A write occurs during the overlap of a low CS,WE,LB and UB. A write begins at the latest transition CS going low and WE going 
low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 110 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read DOUT Hi h-Z Ice 

H L Hi h-Z DouT 

L L DOUT DouT 

L L x L H Write DIN Hi h-Z Ice 

H L Hi h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

•111111'111!1" 
ELECTRONICS 
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KM616V10028/8L, KM616V100281/8LI 

DATA RETENTION CHARACTERISTICS*(TA = o·c to 70°C) 

Parameter S_ymbol Test Condition 

Vee for Data Retention VDR CS ~ Vee - 0.2V 

Data Retention Current IDR Vee= 3.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :5: 0.2V 

Vee= 2.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :5: 0.2V 

Data Retention Set-U_Q_ Time tSDR See Data Retention 

Recov~Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORM(cs controlled) 

Vee 

3.0V 

2.0V 

VDR 

cs 
GND 

ttMfiliii" ELECTRONICS 

tSDR Data Retention Mode 

CS ~ Vee - 0.2V 

Min. T.le: 
2.0 -
- -

- -
0 -
5 -

tRDR 

Preliminary 
CMOSSRAM 

Max. Unit 

3.6 v 

0.4 mA 

0.3 

- ns 

- ms 
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KM616V1002A/AL, KM616V1002Al/ALI CMOS SRAM 

64K x 16 Bit High-Speed CMOS Static RAM(3.3V Operating) 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12, 15, 17, 20ns(Max.) The KM616V1002A/AL is a 1,048,576-bit high-speed Static 
• Low Power Dissipation Random Access Memory organized as 65,536 words by 16 bits. 

standby (TTL) : 20mA(Max.) The KM616V1002A/AL uses 16 common input and output lines 
( CMOS) : 5mA(Max.) and has an output enable pin which operates faster than 

address access time at read cycle. Also it allows that lower and 
0.5mA(Max.) ; L-ver. only upper byte access by data byte control (UB, LB). The device is 

Operating KM616V1002A/AL- 12: 170mA(Max.) fabricated using SAMSUNG's advanced CMOS process and 
KM616V1002A/AL- 15: 165mA(Max.) designed for high-speed circuit technology. It is particularly well 
KM616V1002A/AL- 17: 165mA(Max.) suited for use in high-density high-speed system applications. 
KM616V1002A/AL _ 20: 160mA(Max.) The KM616V1002A/AL is packaged in a 400mil 44-pin plastic 

• Single 3.3V ±0.3V Power Supply SOJ or TSOP2 forward . 

• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• 2V Minimum Data Retention ; L-Ver. only 
• Center Power/Ground Pin Configuration 
• Data Byte Control : LB: 1/01- l/Oa, UB: 1/09- l/01s 
• Standard Pin Configuration 

KM616V1002A/ALJ: 44-SOJ-400 
KM616V1002A/ALT: 44-TSOP2-400F 

ORDERING INFORMATION 
KM616V1002A/AL -12115/17/20 Commercial Temp. 

KM616V1002Al/ALI -12/15/17/20 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

A1 ----+-! 

A2 ----+-! 

A3 ----+-! 

A4 ---+-1 

As ---+-1 

As ----+-! 

A1 ---+-1 

As ---+-1 

A9 ---+-< 

41:fafiiiil" 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

128x16 Columns 

PIN CONFIGURATION (Top View) 

A3 

1/01 

SOJ/ 

TSOP2 

PIN FUNCTION 
p ;.;;;; >,.::><:}:~:·::~ :.·:: -:'" 

r>• 
Ao-A1s Address I n_E..uts 

WE Write Enable 

cs Ch!Q. Select 

OE Outi:>_ut Enable 

LB Lower-~te Contro.!.{_1/01-1/0~ 

UB U__Q_Q_er-~te Contro.!.{_1/09-1/01~ 

1/01 -1/016 Data Inputs/Outputs 

Vee Powe!:.{_+3.3V1 

Vss Ground 

N.C No Connection 

. /,> : :J 
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KM616V1002A/AL, KM616V1002Al/ALI CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Vee Supply Relative to Vss 

Power Dissipation 

Storage Temperature ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA;:::Oto?o·c) 

• <,;.<::<:'</:::: :.::•.•: •<:<·::•> · () /MID< _t :/ 
.•/ 

Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.2 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width~ 10ns) for I ::;:: 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width:::::: 1 Ons) for I ~ 20mA 

• :::.1>: :</•>i•it•L•• 

3.3 3.6 

0 0 

- Vee+ 0.3** 

- 0.8 

DC AND OPERA TING CHARACTERISTICS(TA = 0 to 70°C, Vee= 3.3V ± 0.3V, unless otherwise specified) 

I F.:.:::····· 7 ) >i <. <. <Zl <y/ ::.::<· 
CZ ~ L:c 

Input Leakage Current Ill V1N = Vss to Vee -2 2 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=V1L -2 2 
Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns - 170 
CS=V1L, VIN = V1H or VIL, 15ns - 165 
lour=OmA 

17ns 165 -
20ns - 160 

Standby Current ISB Min. Cycle, CS=VIH - 20 

ISB1 f=OMHz, CS :;::; Vcc-0.2V, Normal - 5 
VIN :;::; Vcc-0.2V or VIN ::;:: 0.2V L-Ver. - 0.5 

Output Low Voltage Level VOL loL=BmA - 0.4 

Output High Voltage Level VoH loH=-4mA 2.4 -
NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =2s·c, f=1.0MHz) 

Input/Output Capacitance C110 8 

Input Capacitance CIN V1N=OV 6 

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

dt.i: tJi iii ;p 
ELECTRONICS 

SS 

v 
v 
v 
v 

"TT 
~:J 

µA 

µA 

mA 

mA 

mA 

v 
v 

pF 

pF 
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KM616V1002A/AL, KM616V1002Al/ALI 

AC CHARACTERISTICS(TA= o to 7o·c, Vee= 3.3V±0-,3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

DOUT c>------+-1 1 Zo= 50Q ! RL• SQQ 

DOUT 

353Q 

VL = 1.5V 

* Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 12 

Address Access Time tAA 12 

Chip Select to Output tCO 12 

Output Enable to Valid Output tOE 6 

UB, LB Access Time tBA 6 

Chip Enable to Low-Z Output tLZ 3 

Output Enable to Low-Z Output tOLZ 0 

UB, LB Enable to Low-Z Output tBLZ 0 

Chip Disable to High-Z Output tHZ 0 6 

Output Disable to High-Z Output tOHZ 0 6 

UB, LB Disable to High-Z Output tBHZ 0 6 

Output Hold from Address Change tOH 3 

KM616V1002AI 
Ab15 

Min Max 

15 

15 

15 

7 

7 

3 

0 

0 

0 7 

0 7 

0 7 

3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

t!Mfiiiii> 
ELECTRONICS 

KM616V1002AI 
Ab17 

Min Max 

17 

17 

17 

8 

8 

3 

0 

0 

0 8 

0 8 

0 8 

3 

+3.3V 

319Q 

5pF* 

20 ns 

20 ns 

20 ns 

9 ns 

9 ns 

3 ns 

0 ns 

0 ns 

0 9 ns 

0 9 ns 

0 9 ns 

3 ns 
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KM616V1002A/AL, KM616V1002AI/ ALI CMOS SRAM 

WRITE CYCLE 

Write Cycle Time tWC 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) tWP 8 10 11 12 ns 

Write Pulse Width(OE Low) tWP1 12 15 17 20 ns 

UB, LB Valid to End of Write tBW 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 tDW 6 7 8 9 ns 

Data Hold from Write Time tDH 0 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 3 ns 

NOTE: Above parameters are also guaranteed at industrial temperature .range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H} 

i... tRC ..... 

ADD 
\I/ ~! 
A Ji\ 

tAA 

IOH 

Data Out Previous Data Valid [lfxxlfx :lfX'f:Prff!FPXXXXXXXXXX>JI 
:x :x :xx :x :x :xxxxxxx11\ Data Valid 

ttM"liil" ELECTRONICS 
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KM616V1002A/AL, KM616V1002Al/ALI CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2} (WE=V1H) 

tRC 

ADD 

tAA 

!CO 

!BA 

tBLZ(4, 5) 

!OE 

tOLZ 

tLZ(4, 5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1} (OE=Clock) 

!RC 

ADD 

!AW 

tCW(3) 

tBW 

UB,LB 

tl/VP(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

Data Out 

t0HZ(6) 

~t--~Hi_gh_~_(S_)~~~~~~~~~~-

545 ttMfiiiii» 
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KM616V1002A/AL, KM616V1002Al/ALI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVllC 

ADD 

tAW 

tCW(3) 

tBW 

tVVP1(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

t0HZ(6, 7) tow 
(10) (9) 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

!WC 

ADD 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

tl:!f ifJiiiltP 
ELECTRONICS 
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KM616V1002A/AL, KM616V1002Al/ALI CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE{4} (UB, LB Controlled) 

ADD 

tCW(3) 

tBW 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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,WE,LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read Dour Hi h-Z Ice 

H L Hi h-Z Dour 

L L Dour Dour 

L L x L H Write DIN Hi h-Z Ice 

H L Hi h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

•111UJ11!1' 
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KM616V1002A/AL, KM616V1002Al/ALI 

DATA RETENTION CHARACTERISTICS*(TA= o·c to 70°C) 

Parameter S_Y.mbol Test Condition 

Vee for Data Retention VDR CS ~ Vee - 0.2V 

Data Retention Current IDR 
Vee= 2.0V, CS ~ Vee - 0.2V 
VIN~ Vee- 0.2V or VIN ~ 0.2V 

Data Retention Set-U_e_ Time tSDR See Data Retention 

RecoveJY_ Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORM(cs controlled) 

!SOR Data Retention Mode 
Vee 

CMOSSRAM 

Min. w~. Max. Unit 

2.0 - 3.6 v 

- - 0.5 mA 

0 - - ns 

5 - - ms 

IRDR 

I 
3.0V --------------------------------------------------------------

2.2V 

VDR 

cs 
GND 

tH'ifiiiii» 
ELECTRONICS 

CS ~ Vee - 0.2V 
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KM64V40028/BL, KM64V40028/BLI 
Preliminary 

CMOSSRAM 

1M x 4 Bit (with OE)High-Speed CMOS Static RAM(3.3V Operating) 

FEATURES 
• Fast Access Time 10,12,15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

1 mA(Max.)- L-Ver. 

Operating KM64V40028/BL - 10: 160mA(Max.) 

KM64V40028/BL - 12: 150mA(Max.) 

KM64V40028/BL - 15: 140mA(Max.) 
• Single 3.3V±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Low Data Retention Voltage: 2V(Min.)- L-Ver. Only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM64V4002B/BLJ : 32-SOJ-400 
KM64V4002B/BL T : 32-TSOP2-400F 

ORDERING INFORMATION 
KM64V4002B/BL-10/12/15 Commercial Temp. 

KM64V4002B/BLI -10/12/15 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao ----1-1 

A1------+-< 
A2 ----H 

A3 -------+-< 

A4 -----+-J 

As __ __...... 

As -------+-< 

A7 __ __...... 

As -------+-< 

cs -----.I 

WE 

OE--~ 

tfi1Mi11ii*' 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

2048x4 Columns 

GENERAL DESCRIPTION 
The KM64V4002B/BL is a 4,194,304-bit high-speed Static Ran
dom Access Memory organized as 1,048,576 words by 4 bits. 
The KM64V4002B/BL uses 4 common input and output lines 
and has an output enable pin which operates faster than 
address access time ar 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 
KM64V4002B/BL is packaged in a 400 mil 32-pin plastic SOJ or 
TSOP(ll) forward . 

PIN CON FIGURA TION(Top View) 

0 

Vee SOJ/ 
Vss TSOP2 
1/02 

As 

As 

A7 

AB 

A9 

PIN FUNCTION 
' 

Pin Name Pin Function 

Ao -A19 Address ln_Q_uts 

WE Write Enable 

cs Ch.le_ Select 

OE Ou!e_ut Enable 

1101-1/04 Data I n_.e.uts/Ou!J:>_uts 

Vee Powe!{_+3.3V) 

Vss Ground 

N.C No Connection 

A19 

A18 

A17 

A16 

A15 

OE' 
1/04 

Vss 

Vee 

1/03 

A14 

A13 

A12 

A11 

A10 

N.e 

._L~·>.•.···· 
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KM64V4002B/BL, KM64V4002B/BLI 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature Commercial TA 

Industrial TA 

-0.5 to 4.6 

-0.5 to 5.5 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

Preliminary 
CMOSSRAM 

v 
v 
w 
·c 
·c 
·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o'c) 

Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.0 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* V1L(Min) = -2.0V a.c(Pulse Width::;;8ns) for I ::;; 20mA 

** V1H(Max) =Vee+ 2.0Va.c (Pulse Width::;;8ns) for I ::;; 20mA 

3.3 3.6 v 
0 0 v 

Vee+ 0.3** v 
0.8 v 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 3.3V ± o.3V, unless otherwise specified) 

Input Leakage Current Ill VIN = Vss to Vee 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 10ns 160 mA 
CS=V1L, VIN = V1H or VIL, lou1-0mA 12ns 150 

15ns 140 

Standby Current ISB Min. Cycle, CS=VIH 40 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, Normal 10 mA 
VIN 2 Vcc-0.2V or VIN ::;; 0.2V L-Ver. 

Output Low Voltage Level VOL loL=8mA 0.4 v 
Output High Voltage Level VOH IOH=-4mA 24 v 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25'C, f=1.0MHz) 

restConditlons 
lnput/Qutput Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN VIN=OV 7 pF 

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

ttMfiliii" ELECTRONICS 
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KM64V4002B/BL, KM64V4002B/BLI 

AC CHARACTERISTICS(TA= Oto 70'C, Vee =3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OV to 3V 

Input Rise and Fall Times 3ns 
Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

Preliminary 
CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo = 50Q 

+3.3V 

DOUT o>-----+-1 319Q 

353Q 5pF* 

DOUT 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

11T''Gt·'···· ····~ KM!>4V4QOiet~L;.1Q KM$4Y4®i~~~+1i KM~.4Y49Qi$/:Q~•1$ 
. / < i:,, ••<) >/ Unit Mlti< 
1<· < < / .•.•••• •·•·••••••• Min Max Mill t• M~K M~x. 

Read Cycle Time tRC 10 12 15 ns 

Address Access Time tAA 10 12 15 ns 

Chip Select to Output tCO 10 12 15 ns 

Output Enable to Valid Output tOE 5 6 7 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 5 0 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 5 0 6 0 7 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 10 12 15 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

ttMH@" 
ELECTRONICS 
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KM64V4002B/BL, KM64V40028/BLI 

WRITE CYCLE 

Write Cycle Time tWC 10 12 

Chip Select to End of Write tCW 7 8 

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 7 8 

Write Pulse Width(OE High) tWP 7 8 

Write Pulse Width(OE Low) tWP1 10 12 

Write Recovery Time tWR 0 0 

V'!i;te to Output High-Z tvVriZ 0 5 0 6 

Data to Write Time Overlap tDW 5 6 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tow 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

\V 
A ADD 

!AA 

!OH 

,x. :x :x. :x :x :x 
Previous Data Valid .x :x :x i'AX Data Out 

4llfaf1ifil$ 
ELECTRONICS 

15 

10 

0 

10 

10 

15 

0 

0 

7 

0 

3 

Preliminary 
CMOS SRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

7 ns 

ns 

ns 

ns 

w 
A 

Data Valid 
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KM64V4002B/BL, KM64V4002B/BLI 

TIMING WAVE FORM OF READ CYCLE{2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

Data Out Data Valid 

Vee 

Current 

....... .1~---············tP_u_} 
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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE{1) (OE=Clock) 

tRC 

ADD 

Data In 

Data Out 

555 •1".Wiiiii> 
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KM64V4002B/BL, KM64V4002B/BLI 

TIMING WAVE FORM OF WRITE CYCLE{2) (OE=LowFixed) 

tWC 

ADD 
tAW 

tCW(3) 

tWP1(2) 

tDW 

Data In Data Valid 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE{3) (CS=Controlled) 

tWC 

ADD 

tc 3 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 

dfatillii• 
ELECTRONICS 

Preliminary 
CMOSSRAM 

tow 

Hi h-Z a 
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KM64V4002B/BL, KM64V4002B/BLI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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: 1/0 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 OE Mode 

H x X* Not Select 

L H H Ou~ut Disable 

L H L Read 

L L x Write 

* NOTE : X means Don't Care. 

DATA RETENTION CH.6:RACTERISTICS*(TA= o·c to 70°C) 

Parameter Symbol Test Condition 

Vee for Data Retention VDR cs ~ Vee - 0.2V 

Vee= 3.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :5: 0.2V 

Data Retention Current IDR 
Vee= 2.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V.or VIN :5: 0.2V 

Data Retention Set-U-2_ Time tSDR See Data Retention 

Recov~Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORM(cs controlled) 

Vee 

3.0V 

2.0V 

VDR 

cs 
GND 

tl11f:f11jiliP 
ELECTRONICS 

Data Retention Mode 

CS~ Vee - 0.2V 

1/0 Pin S~Current 

H!.[h-Z ISB ISB1 

H!.[h-Z Ice 

DouT Ice 

DIN Ice 

Min. ~ Max. Unit 

2.0 - 3.6 v 

- - 0.9 mA 

- - 0.7 mA 

0 - - ns 

5 - - ms 

tRDR 
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KM64BV4002 BiCMOSSRAM 

1 M x 4 Bit (with OE)High-Speed CMOS Static RAM(3.3V Operating) 
FEATURES 
• Fast Access Time 12, 13, 15 ns (Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 

( CMOS) : 30mA(Max.) 

Operating KM64BV4002 - 12: 160mA(Max.) 

KM64BV4002 - 13: 155mA(Max.) 

KM64BV4002-15: 150mA(Max.) 
• Single 3.3V+10%/-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 

KM64BV4002 : 32-SOJ-400 

FUNCTIONAL BLOCK Dl~GRAM 

Ao -----H 

A1 
A2 ----+-! 

A3 -----H 

A4 ----+-! 

As ----+-! 

As -----H 

A1 ----+-! 

As ----+-! 

l/01-.l/04 

cs------~ 

WE 

OE ----Q 

tH'ifiliii> 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

2048x4 Columns 

GENERAL DESCRIPTION 
The KM64BV4002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM64BV4002 uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM64BV4002 is packaged 
in a 400 mil 32-pin plastic SOJ . 

PIN CON FIGURA TION(Top View) 

0 

Vee SOJ 
Vss 

1/02 

A5 

Ae 

A7 

AB 

A9 

PIN FUNCTION 

N.C No Connection 

A19 

A18 

A17 

A16 

A15 

0E 
1/04 

Vss 

Vee 

1/03 

A14 

A13 

A12 

A10 

N.C 
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KM64BV4002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 4.6 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 5.5 v 
Power Dissipation Po 1.0 w 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature TA Oto 70 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERA TING CONDITIONS(TA = o to 70°C) 

·••·. /T>< ... }·············-c= Syfl11:>9l ~> Mill .JC .········~ I__ · .. Max 
·.· 

·l:....~Unit 
~ ..• '""'- '. .. .:± •.. < ~..:.. 

Supply Voltage Vee 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 - Vee+ 0.3** v 
Input Low Voltage VIL -0.3* - 0.8 v 

* VIL(Min) = -2.0V a.c(Pulse Width~ 10ns) for I ~ 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width~ 1 Ons) for I ~ 20mA 

DC AND OPERA Tl NG CHARACTERISTICS(TA = 0 to 70 ·c, Vee= 3.3V+10%/-5%, unless otherwise specified) 

Parameter -"' / symbol 
.... 

Test Cfonditions ..... l\llfri·· Max~ -"-Ul'lif~ ~ L 
Input Leakage Current lu VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -10 10 µA 
VOUT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns 160 mA 
CS=VIL, VIN = VIH or VIL, louT=OmA 13ns 155 

15ns 150 

Standby Current lss Min. Cycle, CS=VIH 60 mA 

ISB1 f=OMHz, CS :::: Vcc-0.2V, 
30 mA 

VIN :::: Vcc-0.2V or VIN ~ 0.2V 

Output Low Voltage Level VOL loL=BmA 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 - v 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

I••· 1········ > L·· .•~t:J1J .. >.··•. ~·······<j $Yrnbot Test Conditions i; MIN ·•. Max I· Unit 
-,..-

Input/Output Capacitance Cl/O V11o=OV - 8 pF 

Input Capacitance CIN VIN=OV - 7 pF 

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

•IMfiliii" ELECTRONICS 
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KM64BV4002 

AC CHARACTERISTICS(TA= o to 1o·c, Vee =3.3V +10%/-5%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

BiCMOSSRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ 

DOUT 0,_________._f 1 
+3.3V 

Zo= 50Q ! RL=50Q 

319Q 

353Q 5pF* 

DOUT 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 12 13 15 ns 

Address Access Time tAA 12 13 15 ns 

Chip Select to Output tCO 12 13 15 ns 

Output Enable to Valid Output tOE 6 6 7 ns 

Chip Enable to Low-Z Output tLZ 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 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 6 0 6 0 7 ns 

Output Hold from Address Change tOH 3 3 3 ns 

tt:!:i: Hliii" ELECTRONICS 
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KM64BV4002 BiCMOS SRAM 

WRITE CYCLE 

Write Cycle Ti me tWC 12 13 15 ns 

Chip Select to End of Write tCW 9 10 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 9 10 10 ns 

Write Pulse Width( OE High) tWP 9 10 10 ns 

Write Pulse Width(OE Low) tWP1 10 11 12 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 6.5 0 7 0 7.5 ns 

Data to Write Time Overlap tDW 7 7 8 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD \If \I 

A j\ 
tAA. 

!OH 

\l.<X IX IX IX \X :XXX [X Previous Data Valid Data Valid IX 
Data Out 

dfofiijiliP 
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KM64BV4002 BiCMOS SRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=VrH) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

Data Out ~~~~~~~~~~1 '~-'-tLZ-(-4,-
5

)-----11,~..__~~~-D-ata~V-a_lid~~~~-I~ 
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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=VrL. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

ICW(3) 

tV'vP(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

•1iln filiiiiP 
ELECTRONICS 

562 



KM64BV4002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2} (OE=Low Fixed) 

!WC 

ADD 

!AW 

ICW(3) 

t\M>1(2) 

IDW 

Data In Data Valid 

!OW 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3} (CS=Controlled) 

!WC 

ADD 

ICW3 

IWP(2) 

IDW 

Data In Data Valid 

Data Out 
Hi h-Z(B) 

1nan11• 
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KM64BV4002 BiCMOS SRAM 

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 WE. A write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or 'Vi£ going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 

FUNCTIONAL DESCRIPTION 
IT/ ~L<> 

,::.> :·:· ,·) / ::::'.': .. :<:: ;:.··. ::<·:· ·.::.::: >.J.l> ··:·:·> >.::.: .< ~1~ i 
i :.li~ 1<~ 

H x X* Not Select H!g_h-Z ISB, ISB1 

L H H Output Disable H!g_h-Z Ice 

L H L Read Dour Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

rtl:faf %1• 
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KM64V4002A CMOSSRAM 

1 M x 4 Bit (with OE) High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 15,17,20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 50mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM64V4002A-15: 140mA(Max.) 

KM64V4002A-17: 135mA(Max.) 

KM64V4002A- 20 : 130mA(Max.) 
• Single 3.3V±0.3V 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 

KM64V4002AJ: 32-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Pre-Charge Circuit 

Ao 
A1 
A2 
A3 Memory Array 
A4 512 Rows 
As 2048x4 Columns 

As 
A7 
As 

cs 
WE 

OE 

•tMf11iiliP 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM64V4002A is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 1,048,576 words by 4 bits. The 
KM64V4002A uses 4 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM64V4002A is packaged 
in a 400 mil 32-pin plastic SOJ . 

PIN CON FIGURA TION(Top View) 

0 

Vee 

Vss 

As 

A6 

A7 

As 

A9 

PIN FUNCTION 

PinName·•·••·•.1· ~·········•.··.. PinFtinction 
Ao - A19 Address l~uts 

WE Write Enable 

cs Ch]Q Select 

OE Ou~ut Enable 

1101-1/04 Data Inputs/Outputs 

Vee Powei:{_+3.3V) 

Vss Ground 

N.C No Connection 

A19 

A18 

A17 

A16 

A15 

1/04 

Vss 

Vee 

A14 

A13 

A12 

A11 

A10 

N.e 
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KM64V4002A CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VouT v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 4.6 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 

Operating Temperature TA 0 to 70 

" Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto?o·c) 

Supply Voltage Vee 3.0 3.3 3.6 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 Vee+ 0.3"" v 
Input Low Voltage VIL -0.3" 0.8 v 

* V1L(Min) = -2.0V a.c(Pulse Width::;; 10ns) for I :::;; 20mA 

*" V1H(Max) =Vee+ 2.0Va.c (Pulse Width:::;;1ons) for I:::;; 20mA 

DC AND OPERA TING CHARACTERISTICS(TA = 0 to 70°C, Vee= 3.3V ± 0.3V, unless otherwise specified) 

)/<).{ . 7< . S < / 1"~.$~ qptjditior.s f 7Mft1} •:: ··:univ•: ..... 

Input Leakage Current fu VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns - 140 mA 
CS=VIL, VIN = VIH or VIL, louT=OmA 17ns - 135 

20ns - 130 

Standby Current (SB Min. Cycle, CS=VIH - 50 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
10 mA VIN 2 Vcc-0.2V or VIN :::;; 0.2V -

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 - v 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Input/Output Capacitance C110 V11o=OV 8 pF 
Input Capacitance CIN VIN=OV 7 pF 

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

dfafillii" 
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KM64V4002A 

AC CHARACTERISTICS(TA= o to 7o·c, Vee =3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo= 50Q 

+3.3V 

DOUT o>------+-1 319Q 
DOUT 

353Q 5pF* 

VL = 1.5V 

* Including Scope and Jig Capacitance 

READ CYCLE 
l~j )·. Lt . ?L 

cc:: 

< I>·• 
" ..... ~.·-:~·= h:i: .. > •.•:•· ..... '. ...::::.:.cc : ... '..'." ., 

1...:·:...: .•. ·•· .... 
:/•)>}: <• 7 , ......... >ft:ili.;.· .. : 

I .. ~< I • L .... 
....... .>: 22 .... :·: .• 2:?:::§ I > ....... 

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 - 7 - 8 - 9 ns 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 7 0 8 0 9 ns 

Output Disable to High-Z Output tOHZ 0 7 0 8 0 9 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 

tt:f:l:fiiJlllP 
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KM64V4002A CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 

Chip Select to End of Write tCW 12 13 14 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 12 13 14 ns 

Write Pulse Width(OE High) tWP 12 13 14 ns 

Write Pulse Width(OE Low) tWP1 15 17 20 ns 

Write Recovery Time tWR 0 0 0 ns 

Wr!te to O!.!tp!.!t H!gh-Z t\A.+!Z 0 7 0 8 c n .., llS 

Data to Write Time Overlap tDW 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1} (Address Controlled, CS=OE=V1L, WE=V1H) 

tRC 

ADD 
-\If \If 

A Jt\ 
tAA 

tOH 

:x :x :x 
Previous Data Valid :x (X : X Data Valid (X :x Data Out 

ttMfillii" 
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KM64V4002A CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

!CO 

!OE 

IOLZ 

ILZ(4,5) 

Data Out Data Valid 

Vee ··--·--;~---------------·~~~5-0_o/i_o-------------------------------------~ 
Current 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

!AW 

tCW(3) 

tWP(2) 

IDW 

Data In 
Hi h-Z 

Data Valid 

Data Out ~I-~~~~~~ ~X High-Z(8) 

t1:f:I: fjliil$ 
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KM64V4002A CMOSSRAM 

TIM ING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

tVltC 

ADD 

tAW 

tCW(3) 

tWP1(2) 

tDW 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tVltC 

ADD 

tWP(2) 

tDW 

Data In 
Hi h-Z Data Valid 

Data Out 
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KM64V4002A CMOSSRAM 

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 WE. A write begins at the latest transition CS going low and WE going low; A 

write ends atthe earliest transition CS going high or WE going high. WVP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
.... 

········· 
.{ ... ···~···· ....... <·< 

/ / . >····•>< i...··<·•····· 

:;;;:.;. '~········ ·········· 

~ 

H x x· Not Select H.!g_h-Z lse, ISB1 

L H H Output Disable High-Z Ice 

L H L Read DOUT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

tt1Jnfi'iil> 
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KM68V4002B/BL, KM68V4002B/BLI 
Preliminary 

CMOSSRAM 

512K x 8 Bit High-Speed CMOS Static RAM(3.3V Operating) 
FEATURES 
• Fast Access Time 10, 12, 15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

1 mA(Max.)- L-Ver. 

Operating KM68V4002B/BL - 10: 170mA(Max.) 

KM68V4002B/BL - 12: 160mA(Max.) 

KM68V4002B/BL - 15: 150mA(Max.) 
• Single 3.3V±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three Stl'!te Outputs 
• Low Data Retention Voltage : 2V(Min.) - L-Ver. Only 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM68V4002B/BLJ: 36-SOJ-400 
KM68V4002B/BLT: 36-TSOP2-400F 

ORDERING INFORMATION 
KM68V4002B/BL -10/12/15 Commercial Temp. 

KM68V40028/BLI -10/12/15 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao-----t-1 
A1----H 
A2-----t-1 
AJ----H 

A4----H 
A5-----+< 

As--__,_, 

A7----+1 

AB-----+< 

cs ---o----<l 

WE 

OE---

dfofiij}i» 
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Pre-Charge Circuit 

Memory Array 
512 Rows 

1024x8 Columns 

GENERAL DESCRIPTION 
The KM68V4002B/BL is a 4, 194,304-bit high-speed Static Ran
dom Access Memory organized as 524,288 words by 8 bits. The 
KM68V4002B/BL uses 8 common input and output lines and has 
an output enable pin which operates faster than address access 
time ar 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 KM68V40028/BL is pack
aged in a 400 mil 36-pin plastic SOJ or TSOP(ll) forward . 

PIN CONFIGURATION(Top View) 

1102 

Vee 

Vss 

~ 

As 

A6 

A7 

SOJ/TSOP2 

PIN FUNCTION 

:2j_ _Ji ... / 
Ao-A1s Address ln2_uts 

WE Write Enable 

cs Ch!E_ Select 

OE Ou~ut Enable 

1101 -1108 Data l12e_uts/Outl'_uts 

Vee Powe.!1_+3.3V) 

Vss Ground 

N.C No Connection 

··~···-------···· 
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KM68V4002B/BL, KM68V4002B/BLI 

ABSOLUTE MAXIMUM RATINGS* 

= :::700 T :<;:: ·:·;.;.:, _::~:_::.; 
.:<::<::::: 

Voltage on Any Pin Relative to Vss VIN, Vour 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature 1 Commercial TA 

l Industrial TA 

:.·•::···· I L __ Ratinif TI> :· ... :· :;. 
-0.5 to 4.6 

-0.5 to 5.5 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

Preliminary 
CMOSSRAM 

~<~·.·:<•·:Ll 
v 
v 
w 
·c 
·c 
·c 

*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70'C) 

Supply Voltage Vee 3.0 3.3 

Ground Vss 0 0 

Input Low Voltage VIH 2.0 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width:S:8ns) for I :::;: 20mA 

** V1H(Max) = Vee+ 2.0V a.c (Pulse Width:::;: 8ns) for I :::;: 20mA 

3.6 v 
0 v 

Vee+ 0.3** v 
0.8 v 

DC AND OPERA TING CHARACTERISTICS(TA = 0 to 70 ·c, Vee= 3.3V ± 0.3V, unless otherwise specified) 

_1__2·> Lc:..::Lc::.i.c::: /. } / Sy@f;ol 1:':7·::•>::::003 c; •. :•PPT:E I..::> Min Max Ul'lit : 2:.:···'<Z;..: <: ~ .::: :.:2;:..::.:::::. 

Input Leakage Current lu VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=VIH or OE=V1H or WE=VIL -2 2 µA 
VOUT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 10ns - 170 mA 
CS=V1L, VIN = V1H or VIL, lour=OmA 12ns - 160 

15ns - 150 

Standby Current Isa Min. Cycle, CS=VIH - 40 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, Normal - 10 mA 
VIN 2 Vee-0.2V or VIN :::;: 0.2V L-Ver. - 1 

Output Low Voltage Level VOL loL=8mA - 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 - v 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25'C, f=1.0MHz) 

Te$tConditions ~MIN Unit ,,_.I 

Input/Output Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN VIN=OV 7 pF 

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

dUifJIJiliP 
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KM68V4002B/BL, KM68V4002B/BLI 

AC CHARACTERISTICS(TA= Oto 7o·c, Vee =3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

Preliminary 
CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo= 50Q l 
+3.3V 

DOUT a----+-1 ! ~=SOQ 
353Q 

DOUT 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

Read Cycle Time tRC 10 12 15 ns 

Address Access Time tAA 10 12 15 ns 

Chip Select to Output tCO 10 12 15 ns 

Output Enable to Valid Output tOE 5 6 7 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 5 0 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 5 0 6 0 7 ns 

Output Hold from Address Change tOH 3 3 3 ns 

Chip Selection to Power Up Time tPU 0 0 0 ns 

Chip Selt;!ction to Power Down Time tPD 15 12 15 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

ttMfiiiii» 
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KM68V40028/BL, KM68V40028/BLI. 

WRITE CYCLE 

Write Cycle Time tWC 10 12 

Chip Select to End of Write tCW 7 8 

Address Set-up Time tAS 0 0 

Address Valid to End of Write tAW 7 8 

Write Pulse Width(OE High) tWP 7 8 

Write Pulse Width(OE Low) tWP1 10 12 

Write Recovery Time tWR 0 0 

Write to Output High-Z tWHZ 0 5 0 6 

Data to Write Time Overlap tDW 5 6 

Data Hold from Write Time tDH 0 0 

End Write to Output Low-Z tow 3 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

\V 
A ADD 

tAA 

tOH 

Data Out Previous Data Valid [d:xx'l:xx'x :xx :xxxwxxxxxxyYJt 
:x :xxxxxx :x :x :x 

•1·' :'¥1 iiiliP 
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15 

10 

0 

10 

10 

15 

0 

·o 
7 

0 

3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

7 ns 

ns 

ns 

ns 

v 
J\_ 

Data Valid 
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KM68V4002B/BL, KM68V4002B/BLI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

ADD 

Data Out 

Vee 

Current 

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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1} (OE=Clock) 

!RC 

ADD 

!AW 

tCW(3) 

IVVP(2) 

IDW tDH 

Data In 
Hi h-Z 

Data Valid 

Data Out ~I-~~~~~~ High-Z(8) 

tt:!:i: Hli!i" ELECTRONICS 
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KM68V4002B/BL, KM68V4002B/BLI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tWC 

ADD 

tAW 

tCW(3) 

t\/\/P1(2) 

tDW 

Data In Data Valid 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tCW3 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 

tll'i'ifiliiiiP 
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Preliminary 
CMOSSRAM 

tow 

Hi h-Zs 
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KM68V4002B/BL, KM68V4002B/BLI 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

2. A write occurs during the overlap of a low CS and WE. A write begins at the latest transition CS going low and WE going low ; A 
write ends atthe earliest transition CS going high or WE going high. Wi/P is measured from the beginning of write to the end of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going or after WE geing low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS is low : 1/0 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 OE Mode 

H x x· Not Select 

L H H Ou~ut Disable 

L H L Read 

L L x Write 

• NOTE : X means Don't Care. 

DATA RETENTION CHARACTERISTICS*(TA = o·c to 1o·c) 
Parameter S_ymbol Test Condition 

Vee for Data Retention VDR cs 2 Vee - 0.2V 

Vee = 3.0V, CS 2 Vee - 0.2V 
VIN 2 Vee - 0.2V or VIN s;; 0.2V 

Data Retention Current IDR 
Vee= 2.0V, CS 2 Vee- 0.2V 
VIN 2 Vee - 0.2V or VIN s;; 0.2V 

Data Retention Set-U_p Time tSDR See Data Retention 

Recov~Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
• L-Ver only. 

DATA RETENTION WAVE FORMccs controlled) 

Vee 

3.0V 

2.0V 

VoR 

cs 
GND 

t1:f:I: f1I iiiiP 
ELECTRONICS 

!SOR Data Retention Mode 

cs 2 Vee- 0.2V 

l/OPin S~Current 

Hl9_h-Z lse ISB1 

Hl9_h-Z Ice 

DouT Ice 

DIN Ice 

Min. T~ Max. Unit 

2.0 - 3.6 v 

- - 0.9 mA 

- - 0.7 mA 

0 - - ns 

5 - - ms 

IROR 
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KM68BV4002 BiCMOS SRAM 

512K x B Bit High-Speed CMOS Static RAM(3.3V Operating) 
FEATURES 
• Fast Access Time 12,13,15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 

( CMOS) : 30mA(Max.) 

Operating KM68BV4002 - 12: 170mA(Max.) 

KM68BV4002 - 13: 165mA(Max.) 

KM68BV4002 - 15: 160mA(Max.) 
• Single 3.3V + 10%/-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 

KM68BV4002J: 36-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao----+-< 
A1----+-< 
A.2----H 
AJ----+-< 
A4----H 

As----1-1 
As----H 
A1-----1-1 

Aa----H 

1/01 - I/Os 

cs ---------<J 

WE 

OE -----q 

t1Mf111!1" ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

1024x8 Columns 

GENERAL DESCRIPTION 
The KM688V4002 is a 4,194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM688V4002 uses 8 common input and output lines and has an 
output enable pin which operates faster than address access 
time ar 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 KM68BV4002 is packaged 
in a 400 mil 36-pin plastic SOJ . 

PIN CONFIGURATION(Top View) 

1/02 

Vee 

Vss 

1/03 

1/04 

WE 

As 

As 

A7 

As 

A9 

0 

PIN FUNCTION 

I< .·PfoNCime ..::....::.. Pin Function 
Ao-A18 Address ln_Q_uts 

WE Write Enable 

cs Chip Select 

OE Output Enable 

1/01 - I/Os Data Inputs/Outputs 

Vee Power(+3.3V) 

Vss Ground 

N.C No Connection 

N.e 
A18 

A17 

A16 

A15 

OE 

1/07 

Vss 

Vee 

A14 

A13 

A12 

A11 

A10 

N.e 

•<< 
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KM68BV4002 BiCMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 

Voltage on Any Pin Relative to Vss VIN, Vour v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 5.5 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 

*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA= oto 7o·c) 

:/:::'::': ? /:·Mm; ): <>< 7 :::::; 
.·.<:>: 

.:. ·.·:_2lj :< / .::::· 

Supply Voltage Vee 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 - Vee+ 0.3** v 
Input Low Voltage VIL -0.3* - 0.8 v 

* VIL(Min) = -2.0V a. c(Pulse Width ::s;; 1 Ons) for I ::s;; 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width ::s;; 10ns) for I ::s;; 20mA 

DC AND OPERATING CHARACTERISTICS(TA =Oto 7o·c, Vee= 3.3V+10%/-5%, unless otherwise specified) 

[ •. />.) '· :L '"" ./ .. ) / •'::·.··): \> > :. ·: / \(( ·•/ IVlitt:<I I< z 
> ~H~j____ 

Input Leakage Current ILi VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -10 10 µA 

Vour = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns - 170 mA 
CS=VIL, VIN = VIH or VIL, lour=OmA 13ns - 165 

15ns - 160 

Standby Current Isa Min. Cycle, CS=VIH - 60 mA 

ISB1 f=OMHz, CS 2 Vee-0.2V, 
30 mA VIN ;;:;: Vee-0.2V or VIN ::s;; 0.2V -

Output Low Voltage Level VOL loL=8mA - 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 - v 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

Vl/o=OV 8 pF 

Input Capacitance CIN VIN=OV 7 pF 

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

t!Mfiiiii» 
ELECTRONICS 
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KM68BV4002 BiCMOS SRAM 

AC CHARACTERISTICS(TA= Oto 70"C, Vee =3.3V +10%/-5%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OV to 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo= 50Q 

+3.3V 
DOUT 0,________.__1 

319Q 
DOUT 

353Q 5pF* 

VL = 1.5V 

.. Including Scope and Jig Capacitance 

READ CYCLE 
: ···:·"'"' ·:>···'<< • .., ···::<, >: ·: << :·<ss: ::::··::.: LL.·:·:•:. = .::::::: G ::.::_ .: .. ...... ~ .... :. •·• .,c ... , .:.; --::- > 

I f.•, < /) ) 
I <'/< I~>· .V.~,; < ········ ·····•:::: •.:: .) ;,;1;;;., 

·.··· 
~? 

__;_MC\x•·•·•••·•·•••••:• 
: ... :. . ...... •.•···:./<::./< :•.:... .:. 

~ L Li.. 
Read Cycle Time tRC 12 13 - 15 -
Address Access Time tAA - 12 - 13 - 15 

Chip Select to Output tCO - 12 - 13 - 15 

Output Enable to Valid Output tOE - 6 - 6 - 7 

Chip Enable to Low-Z Output tLZ 3 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ 0 6 0 6 0 7 

Output Disable to High-Z Output tOHZ 0 6 0 6 0 7 

Output Hold from Address Change tOH 3 - 3 - 3 -

•1mwn11• 
ELECTRONICS 

)- >:·•· 

:.:]•"•:·········· 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM68BV4002 BiCMOS SRAM 

WRITE CYCLE 

KM68BV4002-12 KM68BV4002-13 KM68BV4002-15 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Write Cyde Time tWC 12 - 13 - 15 - ns 

Chip Select to End of Write tCW 8.5 - 8.5 - 10 - ns 

Address Set-up Time tAS 0 
..i 

- 0 - 0 - ns 

Address Valid to End of Write tAW 8.5 - 8.5 - 10 - ns 
Write Pulse \Nidth(OE High) tWP 8.5 - 8.5 - 10 - ns 

Write Pulse \Nidth(OE Low) tWP1 10 - 10 - 12 - ns 

Write Recovery Time tWR 0 - 0 - 0 - ns 
Write to Output High-Z tWHZ 0 6 o· 6 0 7 ns 

Data to Write Time Overlap tDW 7 - 7 - 8 - ns 
Data Hold from Write Time tDH 0 - 0 - 0 - ns 
End Write to Output Low-Z tow 3 - 3 - 3 - ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

!RC 

ADD 
-\If \If 

A JI\ 
tAA .... 

IOH .... 

Data Out Previous Data Valid rxx'!i 'fxffX'(/':fl· :W \)\. \XXXA 
(X :xx iXX Data Valid 

t1Mf11Ui» 
ELECTRONICS 
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KM68BV4002 BiCMOS SRAM 

TIMING WAVE FORM OF READ CYCLE{2} (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tOE 

tOLZ 

tLZ(4, 5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 

6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE{1} (OE=Clock) 

tRC 

ADD 

!AW 

tCW(3) 

tVllP(2) 

Data In 

Data Out 

rttMfiliii" ELECTRONICS 
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KM68BV4002 BiCMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed) 

!WC 

ADD 
tAW 

tCW(3) 

tWP1(2) 

tDW tDH 

Data In Data Valid 

tow 

Data Out 
High-Z(S) 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

!WC 

ADD 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z a 

t11Wf1iiii" 
ELECTRONICS 
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KM68BV4002 BiCMOS SRAM 

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 WE. A write begins at the latest transition CS going low and WE going low; A 

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESCmPTION 

H x X* Not Select 

L H H Out ut Disable 

L H L Read 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

t1:f:I: f Jiii ,. 
ELECTRONICS 
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KM68V4002A 

512K x 8 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 15,17,20ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 50mA(Max.) 

( CMOS) : 1 OmA(Max.) 

Operating KM68V4002A- 15: 160mA(Max.) 

KM68V4002A-17: 155mA(Max.) 

KM68V4002A- 20: 150mA(Max.) 
• Single 3.3V±0.3V 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 

KM68V4002AJ : 36-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Pre-Charge Circuit 

Ao 
A1 

A2 
A3 Memory Array 
A4 512 Rows 

As 1024x8 Columns 

As 
A7 
As 

cs--___., 

WE 

~ -----<! 

tllfo fil iii IP 
ELECTRONICS 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM68V4002A is a 4, 194,304-bit high-speed Static Random 
Access Memory organized as 524,288 words by 8 bits. The 
KM68V4002A uses 8 common input and output fines and has an 
output enable pin which operates faster than address access 
time ar 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 KM68V4002A is packaged 
in a 400 mil 36-pin plastic SOJ . 

PIN CON FIGURA TION(Top View) 

0 

1102 SOJ 
Vee 

Vss 

1/04 

we 
As 

A6 

A7 

AB 

A9 

PIN FUNCTION 

1/07 

Vss 

Vee 

A10 

f -~J:~;:::L 
········ 

/ t• /. }~ 

~=----- -------------.... ·: ..... 
Ao-A1s Address I n_..e.uts 

WE Write Enable 

cs Ch!Q_ Select 

OE Ou~ut Enable 

1/01 - I/Os Data ln_..e.uts/Outputs 

Vee Powe!{_+3.3Vl 

Vss Ground 

N.C No Connection 
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KM68V4002A CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS* 
•·. / --..--- i:. :·:.· . > r > Symbol ·.21 1----C- ·· .. :/•• >·: ············ 

··;• .c•;; 
L;_LiD z I<• :::::::c ZC2 

Voltage on Any Pin Relative to Vss VIN, VOUT -0.5 to 4.6 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 4.6 v 
Power Dissipation Po 1.0 w 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto70°C) 

Supply Voltage Vee 3.0 3.3 3.6 

Ground Vss 0 0 0 v 
Input Low Voltage V1H 2.2 Vee+ 0.3** v 
Input Low Voltage V1L -0.3* 0.8 v 

* VIL(Min) = -2.0V a.c(Pulse Width::;; 1 Ons) for I ::;; 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width::;; 10ns) for I ::;; 20mA 

DC AND OPERA TING CHARACTERISTICS(TA = o to 1o·c, Vee= 3.3V ± o.3V, unless otherwise specified) 

1---~ > 
.... 

••<······ < ~···· / ····< --"" ~,. ~i. 
... ,~; ;::.·. 

•. • } > ····----- ····· 
;;;; .. 

IVl.i:IX< I ····~····· IVIT 
~ 

Input Leakage Current lu VIN = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL -2 2 µA 

VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns 160 mA 
CS=VIL, VIN = VIH or VIL, lour=OmA 17ns 155 

20ns 150 

Standby Current ISB Min. Cycle, CS=VIH 50 mA 

ISB1 f=OMHz, CS :::::: Vee-0.2V, 
10 mA VIN :::::: Vce-0.2V or VIN :0:.: 0.2V 

-

Output Low Voltage Level VOL loL=BmA - 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 - v 

CAPACITANCE*< TA =25·c, f=1.0MHz) 

Te$tConditiol'I$ MIN Max Unit 
Input/Output Capacitance C110 V11o=OV 8 pF 

Input Capacitance CIN V1N=OV 7 pF 

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

•tMfiliiltP 
ELECTRONICS 
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KM68V4002A 

AC CHARACTERISTICS(TA = 0 to 70°C, Vee =3.3V± 0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 
Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tOW, tOLZ & tuHL 

DOUT 0,__________,_1 
Zo = 50Q 

READ CYCLE 
k<·l '."'."'. <ITS~ ::::: 

! ? 7 / 
.·::. 

< / : ': ··:::,•,:;;:;,:c 
Read Cycle Time 

Address Access Time 

Chip Select to Output 

Output Enable to Valid Output 

Chip Enable to Low-Z Output 

Output Enable to Low-Z Output 

Chip Disable to High-Z Output 

Output Disable to High-Z Output 

Output Hold from Address Change 

Chip Selection to Power Up Time 

Chip Selection to Power DownTime 

d!:i:Hliii' ELECTRONICS, 

DOUT 

353Q 

VL = 1.5V 

* Including Scope and Jig Capacitance 

.. tt••····.··· 
>:: ::: .. 2 

tRC 15 - 17 -
tAA - 15 - 17 

tCO - 15 - 17 

tOE - 7 - 8 

tLZ 3 - 3 -
tOLZ 0 - 0 -
tHZ 0 7 0 8 

tOHZ 0 7 0 8 

tOH 3 - 3 -
tPU 0 - 0 -
tPD - 15 - 17 

+3.3V 

319Q 

5pF* 

lllllllt;Ft• 
20 - ns 

- 20 ns 

- 20 ns 

- 9 ns 

3 - ns 

0 - ns 

0 9 ns 

0 9 ns 

3 - ns 

0 - ns 

- 20 ns 
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KM68V4002A CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 
Chip Select to End of Write tCW 12 13 14 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 12 13 14 ns 

Write Pulse Width(OE High) tWP 12 13 14 ns 

Write Pulse Width(OE Low) tWP1 15 17 20 ns 

Write Recovery Time tWR 0 0 0 ns 
Write to Output High-Z tWHZ 0 7 0 8 0 9 ns 
Data to Write Time Overlap tDW 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 
End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=V1L, WE=V1H) 

,._ IRC 

ADD 
-y -w 
ft\_ A 

i.._ tAA 

i.._ IOH 

Data Out Previous Data Valid 
:x lX :x IX lX 

Data Valid 

•t:fofiiiii" ELECTRONICS 
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KM68V4002A CMOS SRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

ADD 

Data Out 

Vee 

Current 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1} (OE=Clock) 

tRC 

ADD 

tAW 

ICW(3) 

tVVP(2) 

tDW 

Data In 
Hi h-Z 

Data Valid 

Data Out 

ttMfiliiiiP 
ELECTRONICS 

590 



KM68V4002A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) {OE=LowFixed) 

fWC 

ADD 
tAW 

tCW(3) 

tVllP1(2) 

IDW 

Data In Data Valid 

tow 

Data Out 
High-Z(B) 

TIMING WAVE FORM OF WRITE CYCLE(3) {CS=Controlled) 

ADD 

Data In 

Data Out 

tl+'if JililiP 
ELECTRONICS 
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KM68V4002A CMOSSRAM 

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 write begins at the latest transition CS going low and WE going low ; A 

write ends at the earliest transition CS going high or WE going high. WVP is measured from the beginning of write to the end of write. 
3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

H x X* Not Select lss ISB1 

L H H Out ut Disable Ice 

L H L Read DouT Ice 

L L x Write DIN Ice 

* NOTE : X means Don't Care. 

•l'lfdiii" ELECTRONICS 
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KM616V4002B/BL, KM616V4002B/BLI 
Preliminary 

CMOSSRAM 

256K x 16 Bit High-Speed CMOS Static RAM(3. 3 V Operating) 

FEATURES 
• Fast Access Time 10,12,15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40mA(Max.) 

(CMOS): 10mA(Max.) 

1 mA(Max.)- L-Ver. 

Operating KM616V4002B/BL - 10: 240mA(Max.) 

KM616V4002B/BL - 12: 230mA(Max.) 

KM616V4002B/BL- 15: 220mA(Max.) 
• Single 3.3V±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Low Data Retention Voltage : 2V(Min.) - L-Ver. Only 
• Center Power/Ground Pin Configuration 
• Data Byte Control: LB: 1101-1/0s, UB: 1109-1/016 
• Standard Pin Configuration 

KM616V4002B/BLJ: 44-SOJ-400 
KM616V4002B/BL T: 44-TSOP2-400F 

ORDE~NGINFORMATION 

KM616V4002B/BL-10/12/15 Commercial Temp. 

KM616V4002B/BLI -10/12/15 Industrial Temp. 

FUNCTIONAL BLOCK DIAGRAM 

Ao-----+=FS'=1===f--i 
A1-----1-1 
A2-----1-1 
A3 ---+~ >:i==:::::i 

A4--~ 

As ---+~ >:i==:::::i 

A6----H 
A1---+1 
As-----+-t 

1101-llOs 

UB 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x16 Columns 

LB ::!:::::==t====~ ~1-------~ 
cs 

•tm'itJllii» 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM616V4002B/BL is a 4, 194,304-bit high-speed Static 
Random Access Memory organized as 262, 144 words by 16 
bits. The KM616V4002B/BL uses 16 common input and output 
lines and has an output enable pin which operates faster than 
address access time at read cycle. Also it allows that lower and 
upper byte access by data byte control (UB, LB). 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 KM616V4002B/BL is packaged in a 400mil 44-pin plastic 
SOJ or TSOP(ll) forward . 

PIN CONFIGURATION (Top View) 

0 

SOJ/ 
TSOP2 

PIN FUNCTION 

Pin Name 
Ao-A11 Address Inputs 

Write Enable 

Ch!Q_ Select 

Ou!Q_ut Enable 

Lower-b_y_te Control(l/01-1/08)_ 

Upper-b~e Contro!f!/09-11016) 

1101-1/016 Data ln_.e..uts/Outputs 

Vee Powetl_+3.3Vl 

Vss Ground 

N.C No Connection 
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KM616V4002B/BL, KM616V4002B/BLI 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VOUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature TSTG 

Operating Temperature Commercial TA 

Industrial TA 

-0.5 to 4.6 

-0.5 to 5.5 

1.0 

-65 to 150 

Oto 70 

-40 to 85 

Preliminary 
CMOSSRAM 

v 
v 
w 
·c 

·c 
* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA = o to 1o·c) 

Supply Voltage Vee 3.0 

Ground Vss 0 

Input Low Voltage VIH 2.0 

Input Low Voltage VIL -0.3* 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* VIL(Min) = -2.0V a.c(Pulse Width::::::ans) for I s 20mA 

** V1H(Max) =Vee+ 2.0Va.c (Pulse Widths8ns) for Is 20mA 

3.3 3.6 

0 0 

Vee+ 0.3** 

0.8 

DC AND OPERATING CHARACTERISTICS(TA = o to 1o·c, Vee= 3.3V ± 0.3V, unless otherwise specified) 

>" :.c> ./ •. . \ / :...: > l\lliF'f••. , .. ,, ....... .... •... '.:C.'. 

Input Leakage Current Ill VIN = Vss to Vee -2 2 

Output Leakage Current ILO CS=V1H or OE=V1H or WE=V1L -2 2 
VOUT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 10ns - 240 
CS=VIL, VIN = VIH or VIL, IOUT=OmA 12ns - 230 

15ns - 220 

Standby Current ISB Min. Cycle, CS=VIH - 40 

ISB1 f=OMHz, CS ;;::: Vcc-0.2V, Normal - 10 
VIN ;;::: Vee-0.2V or VIN s 0.2V L-Ver. - 1 

Output Low Voltage Level VOL loL=8mA - 0.4 

Output High Voltage Level VoH loH=-4mA 2.4 -
NOTE: Above parameters are also guaranteed at industrial temperature range. 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Input/Output Capacitance C110 V11o=OV 8 

Input Capacitance CIN VIN=OV 7 

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

•11!i'ifiliii" ELECTRONICS 

v 
v 
v 
v 

•·vow< 
µA 

µA 

mA 

mA 

mA 

v 
v 

pF 

pF 
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KM616V40028/BL, KM616V40028/BLI 

AC CHARACTERISTICS(TA= o to 1o·c, Vee =3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OVto 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

NOTE: Above test conditions are also applied at industrial temperature range. 

Output Loads(A) Output Loads(B) 

Preliminary 
CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

DOUT c>----+-1 
Zo = 50Q DOUT 

+3.3V 

319Q 

353Q 5pF* 

VL = 1.5V 

*Including Scope and Jig Capacitance 

3 '7 ·,, ., . 
:::: '.,.:>:,~.'7 ·.:,,: :.,-7 .. , .. ,,,, ",,,,., .. ,.:::::::.:ii)'. '''""'"'· 

Address Access Time tAA - 10 - 12 15 ns 

Chip Select to Output tCO - 10 - 12 15 ns 

Output Enable to Valid Output tOE 5 6 7 ns 

UB, LB Access Time tBA 5 6 7 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 0 0 0 ns 

UB, LB Enable to Low-Z Output tBLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 5 0 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 5 0 6 0 7 ns 

UB, LB Disable to High-Z Output tBHZ 0 5 0 6 0 7 ns 

Output Hold from Address Change tOH 3 3 3 ns 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

•l1tnfiliiiiP 
ELECTRONICS 
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KM616V4002B/BL, KM616V4002B/BLI 

WRITE CYCLE 

Write Cycle Time tWC 10 
Chip Select to End of Write tCW 7 

. Address Set-up Time tAS 0 
Address Valid to End of Write tAW 7 
Write Pulse VVidth(OE' High) tWP 7 

Write Pulse VVidth(OE Low) tWP1 10 

UB, LB Valid to End of Write tBW 7 

Write Recovery Time tWR 0 
Write to Output High-Z tWHZ 0 5 
Data to Write Time Overlap tDW 5 
Data Hold from Write Time tDH 0 

.End Write to Output Low-Z tow 3 

NOTE: Above parameters are also guaranteed at industrial temperature range. 

TIMING DIAGRAMS 

12 
8 10 
0 0 
8 10 
8 10 

12 15 

8 10 

0 0 
0 6 0 
6 7 

0 0 
3 3 

Preliminary 
CMOSSRAM 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

7 ns 

ns 

ns 

ns 

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

IRC 

\V \JI 
/~ ~ ADD 

!AA 

IOH 

:xxx :xw 
Previous Data Valid Data Valid :y IX :xx :x Data Out 

•1Mfiiiil» 
ELECTRONICS 
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KM616V4002B/BL, KM616V4002B/BLI 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tBA 

UB,LB 

tBLZ(4, 5) 

tOE 

tOLZ 

Data Out 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. 

Preliminary 
CMOSSRAM 

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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tBW 

UB,LB 

tVIA'(2) 

tDW 

Data In Hi h-Z Data Valid 

Data Out 

t0HZ(6) 

~1--~H_ig_h_~_(_B)~~~~~~~~~~~~~-

•!MfiliiiiP 
ELECTRONICS 
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KM616V4002B/BL, KM616V4002B/BLI 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tVllC 

ADD 

IAW 

tCW(3) 

tBW 

tWP1(2) 

tow 

Data In 
Hi h-Z 

Data Valid 

tOHZ{6, 7) 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 

.,.t,Wiliil» 
ELECTRONICS 

Preliminary 
CMOSSRAM 

tow 

Hi h-Z 8 
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KM616V4002B/BL, KM616V4002B/BLI 

TIMING WAVE FORM OF WRITE CYCLE{4) (UB, LB controlled) 

ADD 

teW(3) 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 

NOTES(WRITE CYCLE) 

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

Preliminary 
CMOSSRAM 

Hi h-Z 8 

2. A write occurs during the overlap of a low CS, WE, LB and UB. A write begins at the latest transition CS going low and WE going 
low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONALDESC~PTION 

H x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read Dour Hi h-Z Ice 

H L Hi h-Z Dour 

L L Dour Dour 

L L x L H Write DIN Hi h-Z Ice 

H L Hi h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

•11l111H11!1' 
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KM616V4002B/BL, KM6'16V4002B/BLI 

DATA RETENTION CHARACTERISllCS*(TA= o·c to 70°C) 

Parameter S_ymbol Test Condition 

Vee for Data Retention VDR cs ~ Vee - 0.2V 

Data Retention Current IDR Vee = 3.0V, cs ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :5: 0.2V 

Vee = 2.0V, CS ~ Vee - 0.2V 
VIN ~ Vee - 0.2V or VIN :5: 0.2V 

Data Retention Set-U...Q. Time tSDR See Data Retention 

Recoveiy Time tRDR Wave form(below) 

NOTE: Above parameters are also guaranteed at industrial temperature range. 
* L-Ver only. 

DATA RETENTION WAVE FORMccs controlled) 

Vee 

3.0V 

2.0V 

VDR 

cs 
GND 

tl1!t'i fil jii» 
ELECTRONICS 

tSDR Data Retention Mode 

CS~ Vee- 0.2V 

Min. ~ 
2.0 -
- -

- -

0 -
5 -

tRDR 

Preliminary 
CMOSSRAM 

Max. Unit 

3.6 v 

0.9 mA 

0.7 

- ns 

- ms 
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KM616BV4002 BiCMOS SRAM 

256K x 16 Bit High-Speed BiCMOS Static RAM(3. 3 V Operating) 
FEATURES 
• Fast Access Time 12,13,15ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60mA(Max.) 
( CMOS) : 30mA(Max.) 

Operating KM616BV4002 - 12: 240mA(Max.) 

KM616BV4002 - 13: 235mA(Max.) 

KM616BV4002 -15: 230mA(Max.) 
• Single 3.3V+ 10%/-5% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control : LB : 1/01- I/Os, UB : 1/09- 1/016 
• Standard Pin Configuration 

KM616BV4002J : 44-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao~---l:::rs:i===f-----i 

A1----+-< 
A2-----H 

A3-----H 

A4-----H 

As -----+--< 

A6-----l-I 
A7---+

As----1-

1/01 - I/Os 

ttMfilWIP 
ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x16 Columns 

GENERAL DESCRIPTION 
The KM616BV4002 is a 4, 194,304-bit high-speed Static Ran
dom Access Memory organized as 262, 144 words by 16 bits . 
The KM616BV4002 uses 16 common input and output lines and 
has an output enable pin which operates faster than address 
access time at read cycle. Also it allows that lower and upper 
byte access by data byte control ('O'B, LB). The device is fabri
cated 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 KM616BV4002 is packaged in a 400mil 44-pin plastic SOJ . 

PIN CONFIGURATION (Top View) 

0 

SOJ 

PIN FUNCTION 

·e•nNimi. >. rT:':C / />. / 

Ao-A11 Address Inputs 

WE Write Enable 

cs Chip Select 

5E Output Enable 

LB Lower-Me Contro!{.1/01-1/0~ 

UB Upper-byte Contro!{_l/09-l/01f& 

1/01 -1/016 Data Inputs/Outputs 

Vee Power(+3.3V) 

Vss Ground 

N.C No Connection 
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KM6168V4002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Any Pin Relative to Vss VIN, VoUT -0.5 to 4.6 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 5.5 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 

Operating Temperature TA 0 to 70 ·c 
*Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress 

rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA= oto 70°C) 

Supply Voltage Vee 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 Vee+ 0.3** v 
Input Low Voltage VIL -0.3* 0.8 v 

* V1L(Min) = -2.0V a.c(Pulse Width:::;:10ns) for Is: 20mA 

** V1H(Max) =Vee+ 2.0V a.c (Pulse Width:::;: 1 Ons) for I :::;: 20mA 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 3.3V+10%/-5%, unless otherwise specified) 

Input Leakage Current Ill V1N = Vss to Vee -2 2 µA 
Output Leakage Current ILO CS=VIH or OE=VIH or WE=V1L -10 10 µA 

VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 12ns 240 mA 
CS=VIL, VIN = VIH or VIL, IOUT=OmA 13ns 235 

15ns 230 

Standby Current ISB Min. Cycle, CS=VIH 60 mA 

ISB1 f=OMHz, CS 2 Vcc-0.2V, 
30 mA 

VIN 2 Vec-0.2V or VIN :::;: 0.2V 

Output Low Voltage Level VOL loL=BmA 0.4 v 
Output High Voltage Level VoH loH=-4mA 2.4 v 

CAPACITANCE*< TA =25°C, f=1.0MHz) 

Vllo=OV 8 pF 

Input Capacitance VIN=OV 7 pF 

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

t1Mfiijii» 
ELECTRONICS 

602 



KM616BV4002 

AC CHARACTERISTICS(TA= o to 7o·c, Vee =3.3V +10%/-5%, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels OV to 3V 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

BiCMOS SRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo = 50Q 

+3.3V 

DOUT c>-----+-1 

353Q 5pF* 

DOUT 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 

I P1/<··>I7 <>.7.-::::-. <. > 7 .// .. ~./. ... ./1 l i / lunitl ······· :c::: . 
l ·'• 

•cc ; :·~ '+//•·>· > .<< •·•'<><••::.:::···· · .. :.· ~ ~:;,;;•< •· c; ....... -;f,A~i---f • /C'1 =···< , ... ~ .::::;s ······ .c__> ~ 

Read Cycle Time tRC 12 - 13 - 15 ns 

Address Access Time tAA - 12 - 13 - 15 ns 

Chip Select to Output tCO - 12 - 13 - 15 ns 

Output Enable to Valid Output tOE - 6 - 6 - 7 ns 

UB, LB Access Time tBA - 6 - 6 - 7 ns 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

UB, LB Enable to Low-Z Output tBLZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 6 0 6 0 7 ns 

Output Disable to High-Z Output tOHZ 0 6 0 6 0 7 ns 

UB, LB Disable to High-Z Output tBHZ 0 6 0 6 0 7 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 

tll'i'ifiiiii" ELECTRONICS 
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KM616BV4002 BiCMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 12 13 15 ns 

Chip Select to End of Write tCW 9 10 10 ns 

Address Set-up Time tAS 0 0 0 ns 

Address Valid to End of Write tAW 9 10 10 ns 

Write Pulse Width(OE High) tWP 9 10 10 ns 

Write Pulse Width(OE Low) tWP1 10 11 12 ns 

UB, LB Valid to End of Write tBW 9 10 10 ns 

Write Recovery Time tWR 0 0 0 ns 

Write to Output High-Z tWHZ 0 6.5 0 7 0 7.5 ns 
Data to Write Time Overlap tDW 7 7 8 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=Ot:='OB=LB=VtL, ~=V1H) 

tRC 

ADD \I/ \If 
A JI\ 

tAA 

tOH 

\l.<X 
Previous Data Valid tA IX Data Valid lX :x IX IX IX 

Data Out 

t1Mfillh1P 
ELECTRONICS 

604 



KM616BV4002 BiCMOS SRAM 

TIMING WA VE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tBA 

tBLZ(4, 5) 

tOE 

tOLZ 

tLZ(4,5) 

Data Out 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 ±200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested. 
6. Device is continuously selected with CS=V1L. 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

cs. 
IBW 

UB,LB 

tWP(2) 

IDW 

Data In 
Hi h-Z 

Data Valid 

Data Out 

tOHZ(6) 

~i--~H_i_gh_-_z(_B_)~~~~~~~~~~~~~-

605 ttm'ifiliii» 
ELECTRONICS 



KM616BV4002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

t'M:: 

ADD 

tAW 

tCW(3) 

tBW 

tVllP1(2) 

tow 

Data In 
Hi h-Z 

Data Valid 

t0HZ(6, 7) ,.___ ..... , tow 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

ADD 

tCW3 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

df:I: f]IUI» 
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KM616BV4002 BiCMOS SRAM 

TIMING WAVE FORM OF WRITE CYCLE(4) (UB, LB Controlled) 

ADD 

tCW(3) 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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, WE, LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 
'::.'.: .:>: .. >'·•· ·::• :·•:· --~~;;.;.:.•; >· < < ··< \ <} / :::c:.: :\::•.:<>'. 

: .• :\:::,.<:::::>:· -). .. :··••::.:.:/:·:·:· ::::.: I· ··:·:•• 
·······••:<>.··. > k···< 

:';;; ·::. .............. ::..11 < .. ...... --'-"-.. ...... 

H x X* x x Not Select HJg_h-Z ISB, lse1 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read DouT Hi9_h-Z Ice 

H L HJg_h-Z DOUT 

L L DOUT DOUT 

L L x L H Write DIN Hi9_h-Z Ice 

H L Hi9_h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

dfafJliiiiP 
ELECTRONICS 
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KM616V4002A 

256K x 16 Bit High-Speed CMOS Static RAM 
FEATURES 
• Fast Access Time 15, 17,20ns(Max.) 
• Low Power Dissipation 

Standby (TIL) : 50mA(Max.) 

(CMOS): 10mA(Max.) 

Operating KM616V4002A-15: 200mA(Max.) 

KM616V4002A-17: 195mA(Max.) 

KM616V4002A- 20: 190mA(Max.) 
• Single 3.3V±0.3V Power Supply 
• TIL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Data Byte Control : LB : 1/01- I/Os, UB : 1/09- 1/016 
• Standard Pin Configuration 

KM616V4002AJ: 44-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao ---l::r:;;;::t=::::::f-----i 
A1 ---+i"'>'l==i 

A2---4-l 
A3 ---+1 >=1===1 

A4 ----+-l ·"">-l--i 

As ---+~ >F===i 

A6---H 
A1 ----+~ ~i===i 
Aa----+-i 

df:i:fiiiiliP 
. ELECTRONICS 

Pre-Charge Circuit 

Memory Array 
512 Rows 

512x16 Columns 

CMOSSRAM 

GENERAL DESCRIPTION 
The KM616V4002A is a 4, 194,304-bit high-speed Static Ran
dom Access Memory organized as 262, 144 words by 16 bits. 
The KM616V4002A uses 16 common input and output lines and 
has an output enable pin which operates faster than address 
access time at read cycle. Also it allows that lower and upper 
byte access by data byte control (08, LB). The device is fabri
cated 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 KM616V4002A is packaged in a 400mil 44-pin plastic SOJ . 

PIN CONFIGURATION (Top View) 

PIN FUNCTION 

eil11iiMij f •.•::::;.:::> ··< ..••••.......• ) ··•··· < i 
Ao-A11 Address lnRuts 
WE' Write Enable 

Ch!Q_ Select 

Ou!E_ut Enable 

LB Lower-b_Y!.e Contro!{l/01-1/0s) 

U__QQ_er-~e Control{l/09-1/016) 

1/01 -11016 Data lnputs/Ou~uts 

Vee Powe!1_+3.3VJ_ 

Vss Ground 

N.C No Connection 
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KM616V4002A CMOSSRAM 

ABSOLUTE MAXIMUM RA TINGS* 

... /' I'•• 7 / ? 
Voltage on Any Pin Relative to Vss VIN, VouT -0.5 to 4.6 v 
Voltage on Vee Supply Relative to Vss Vee -0.5 to 4.6 v 
Power Dissipation Po 1.0 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TA Oto 70 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating'' may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS(TA=Oto7o·c) 

Supply Voltage Vee 3.0 3.3 3.6 v 
Ground Vss 0 0 0 v 
Input Low Voltage VIH 2.2 Vee+ 0.3** v 
Input Low Voltage VIL -0.3* 0.8 v 

* VIL(Min) = -2.0V a.c(Pulse Width :-s:: 10ns) for I :-s:: 20mA 

** VIH(Max) =Vee+ 2.0V a.c (Pulse Width::;: 1 Ons) for I :-s:: 20mA 

DC AND OPERA TING CHARACTERISTICS(TA = o to 7o·c, Vee= 3.3V ± o.3V, unless otherwise specified) 

Input Leakage Current Ill VIN = Vss to Vee -2 2 µA 

Output Leakage Current ILO CS=V1H or OE=VIH or WE=VIL -2 2 µA 
VouT = Vss to Vee 

Operating Current Ice Min. Cycle, 100% Duty 15ns 200 mA 
CS=V1L, VIN = V1H or VIL, lou1-0mA 17ns 195 

20ns 190 

Standby Current Isa Min. Cycle, CS=VIH 50 mA 
lse1 f=OMHz, CS 2 Vcc-0.2V, 

10 mA 
VIN 2 Vcc-0.2Vor VIN:-::;: 0.2V 

Output Low Voltage Level VOL loL=SmA 0.4 v 
Output High Voltage Level VOH loH=-4mA 2.4 v 

CAPACITANCE*( TA =25°C, f=1.0MHz) 

Input/Output Capacitance C110 Vllo=OV 8 pF 

Input Capacitance CIN VIN=OV 7 pF 

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

•tMfJliii> ELECTRONICS 
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KM616V4002A 

AC CHARACTERISTICS(TA= o to 7o·c, Vee =3.3V±0.3V, unless otherwise noted.) 

TEST CONDITIONS 

Input Pulse Levels 

Input Rise and Fall Times 3ns 

Input and Output timing Reference Levels 1.5V 

Output Loads See below 

Output Loads(A) Output Loads(B) 

CMOSSRAM 

for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ 

Zo = 50Q 

+3.3V 

DOUT o>------+-f 
319Q 

DOUT 

353Q 5pF* 

VL = 1.5V 

*Including Scope and Jig Capacitance 

READ CYCLE 
:::/:. 

··:::· 
·.:''. ·:::::::::::::.::,.: c.L< '· :/. :3>.0 = ,·::: ::- KM61~V40o2Aa7 KM616VA002A'i20 ./::.:.:::,::: ·"'·:·:·: 2 Unit ./:\: '~'\) / <:•·•.' .:: >J\11il) .... ,: ... IV!ii.le -- Mih Max Min Max • ? • ~·:·:::::· ·:·:t: 

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 7 8 9 ns 

UB, LB Access Time tBA 7 8 9 ns 

Chip Enable to Low-Z Output tLZ 3 3 3 ns 

Output Enable to Low-Z Output tOLZ 0 0 0 ns 

UB, LB Enable to Low-Z Output tBLZ 0 0 0 ns 

Chip Disable to High-Z Output tHZ 0 7 0 8 0 9 ns 

Output Disable to High-Z Output tOHZ 0 7 0 8 0 9 ns 

UB, LB Disable to High-Z Output tBHZ 0 7 0 8 0 9 ns 

Output Hold from Address Change tOH 3 3 3 ns 

•1mWJiiii• 
ELECTRONICS 
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KM616V4002A CMOSSRAM 

WRITE CYCLE 

Write Cycle Time tWC 15 17 20 ns 

Chip Select to End of Write tCW 12 13 14 ns 

Address Set-up Time tAS 0 o. 0 ns 

Address Valid to End of Write tAW 12 13 14 ns 

Write Pulse Width(OE High) tWP 12 13 14 ns 

Write Pulse Width(OE Low) tWP1 15 17 20 ns 

UB, LB Valid to End of Write tBW 12 13 14 ns 

Write Recovery Time tWR 0 0 0 ns 
Write to Output High-Z tWHZ 0 7 0 8 0 9 ns 

Data to Write Time Overlap tDW 8 9 10 ns 

Data Hold from Write Time tDH 0 0 0 ns 

End Write to Output Low-Z tow 3 3 3 ns 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=UB=LB=V1L, WE=V1H) 

!RC 

ADD 
\I( v 
A ~\ 

tAA 

!OH 

:x :v.:;xxx ix Previous Data Valid IX IX Data Valid IX IX IX IX :x. Data Out 

•t:f:l:filiil$ 
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KM616V4002A CMOSSRAM 

TIMING WAVE FORM OF READ CYCLE(2) (WE=V1H) 

tRC 

ADD 

tAA 

tCO 

tBA 

UB,LB 

tBLZ(4, 5) 

tOE 

tOLZ 

tLZ(4, 5) 

Data Out Data Valid 

NOTES(READ CYCLE) 
1. ~ 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 ±200mV 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 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle. 

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) 

tRC 

ADD 

tAW 

tCW(3) 

tBW 

UB,LB 

tWP(2) 

tDW 

Data In Hi h-Z Data Valid 
t0HZ(6) 

Data Out 
~~--H_ig_h_~_(B_) ________________________ __ 

612 •t:f:l:flliil» 
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KM616V4002A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(2) (OE=LowFixed) 

tWC 

ADD 

tAW 

tCW(3) 

tBW 

t\l\IP1(2) 

tDW 

Data In Hi h-Z Data Valid 

t0HZ(6, 7) 14---+I tow 

High-Z 
Data Out 

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled) 

tWC 

ADD 

tBW 

tWP(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

•t:l:':filiii' ELECTRONICS 
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KM616V4002A CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(4} (UB, LB Controlled) 

tWC 

ADD 

tCW(3) 

tBW 

UB,LB 

t\A!P(2) 

tDW 

Data In Data Valid 

Data Out 
Hi h-Z 8 

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, WE, LB and UB. A write begins at the latest transition CS going low and WE going 

low; A write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end 
of write. 

3. tCW is measured from the later of CS going low to end of write. 
4. 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 1/0 applications, minimization or elimination of bus contention conditions is necessary d1:1ring read and write cycle. 
8. If CS goes low simultaneously with WE going 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 : 1/0 pins are in the output state. The input signals in the opposite phase leading to the output should not be 
applied. 

FUNCTIONAL DESCRIPTION 

L H H x x Output Disable High-Z High-Z Ice 

L x x H H 

L H L L H Read Dour Hi h-Z Ice 

H L Hi h-Z Dour 

L L Dour Dour 

L L x L H Write DIN Hi h-Z Ice 

H L Hi h-Z DIN 

L L DIN DIN 

* NOTE : X means Don't Care. 

•111111'111!1' 
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KM718B86 

64Kx18-Bit Synchronous Burst SRAM 
FEATURES 
• Synchronous Operation. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Single 5V± 5% Power Supply. 
• Byte Writable Function. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 3.3V 1/0 Compatible. 
• 52-Pin PLCC Package. 

FAST ACCESS TIMES 

I··•··. Paramet~r .;9 

Cycle Time tCYC 15 

Clock Access Time tCD 8 

Output Enable Access Time tOE 5 

PIN CON FIGURA TION(TOP VIEW) 

1/09 
1/010 
Vee 
Vss 

1/011 
1/012 
11013 
1/014 
Vss 
Vee 

1/015 
1/016 
11017 

7 6 5 4 3 2 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

52-PLCC-SQ 

•1"t'ifii m• ELECTRONICS 

;.9 40 ~42 Unit 

15 17 20 ns 

9 10 12 ns 

5 5 6 ns 

1/08 
1/07 
1/06 
Vee 
Vss 
1/05 
1/04 
1/03 
1102 
Vss 
Vee 
1/01 
l/Oo 

64Kx18 Synchronous SRAM 

GENERAL DESCRIPTION 
The KM718B86 is a 1, 179,648 bits Synchronous Static Random 
Access Memory designed to support 66MHz of Intel secondary 
caches. 
It is organized as 65,536 words of 18 bits and integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components count implementations of high perfor
mance cache RAM applications . 
Write cycles are internally self-timed and synchronous . 
The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
The KM718B86 is implemented with SAMSUNG's high perfor
mance BiCMOS technology and is available in a 52pin PLCC 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

PIN NAME 
Pin Name Pin Function 
Ao -A1s Address Inputs 

K Clock 

LW,UW Write Enable 

cs Chip Selects 

OE Output Enable 

ADV Burst Address Advance 

ADSP,ADSC Address Status 

1/00-1/017 Data Inputs/Outputs 

Vee +5V Power Supple 

Vss Ground 
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KM718B86 64Kx18 Synchronous SRAM 

LOGIC BLOCK DIAGRAM 

64Kx18 BURST CONTROL BURST 
A'o-A'1~ MEMORY 

LOGIC ~ ADDRESS ARRAY c COUNlER 
r-=--'-'-'I s A1 

~,. 

ADDRESS l _A2_-:A_15 

15 > REGISTER J .. .. ~r 

f DATA•N l ...___ 
REGISTER 

Ao-A 

~, 4· 

_J ] CONTROL OUTPUT 
LOGIC -,l BUFFER 

1/00- 1/017 ~r 

FUNCTION DESCRIPTION 
The KM718886 is a synchronous SRAM designed to support the burst address accessing sequence of the Power microprocessor. All 
inputs(with the exception of OE) are sampled on rising clock edges. The start and duration of the burst access is controlled by ADSP and 
ADSC. The accesses are enabled with the chip select signals and output enable. Wait states are inserted into the access with ADV. 

Read cycles are initiated with ADSP(regardless of LW, UW and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sample low, The chip selects are sampled active, and the output buffer is enabled with OE, ADV is ignored 
on the clock edge that samples ADSP asserted, but is sampled on the next and subsequent clock edges. The address is increased inter
nally for the next access of the burst when LW, UW is sampled HIGH and "Af5V is sampled low. 

Write cycles are performed by disabling the output buffers with OE and asserting LW, UW. LW, 'OW is ignored on the clock edge that 
sampled ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are disabled when LW, UW is sampled 
low (regardless of OE). Data is clocked into the input register when LW, UW is sampled low. The address increases internally to the next 
address of burst, if both LW, UW and ADV are sampled Low. Individual byte write cycles are performed sampling low only one byte write 
enable signals(LWor LU)and LW controls 1/00-1107 and UW controls 1/08-1/017. 
Read or write cycles (depending on LW, LU)may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and Af5SP are as follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
LW, UW is sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. 

BURST SEQUENCE TABLE 

First rddress 
Fourth Address 

etMfiiiiitP 
ELECTRONICS 

(Interleaved Burst) 
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KM718886 64Kx18 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE( See Notes 1and2) 

Cs' Aose ADSC .... ADV LW/UW K P? 27~ k·<..::::::. ... ····· ~·•LL~ 7' 
H L x x x i N/A Not Selected 

H x L x x i N/A Not Selected 

L L x x x i External Address Begin Burst Read Cycle 

L H L x H i External Address Begin Burst Read Cycle 

x H H L H i Next Address Continue Burst Read Cycle 

x H H H H t Current Address Suspend Burst Read Cycle 

L H L x L i External Address Begin Burst Write Cycle 

x H H L L i Next Address Continue Burst Write Cycle 

x H H H L i Current Address Suspend Burst Write Cycle 

NOTE1 : X means "Don't Care". 

NOTE2 : The rising edge of clock is symbolized by i . 

L Read 1/00-1/017 

H Output High-Z 

x Not Selected, Outputs High-Z 

NOTE1 : X means "Don't Care". 

NOTE2 : For write cycles that following read cycles, the output buffers must be disabled with OE, otherwise data bus contention 
will occur. 

ABSOLUTE MAXIMUM RATING* 
.. 22.<· ~/(-'• ...... 

'Z~1 2-'- e;yml:>ol Ra~ng .. •·•····z ·· 1>·· Unit ' 
..:::.::....:.. ..:::.::.. ..;:,: 

Voltage on Voo Supply Relative to Vss Vee -0.5 to 7.0 v 
Voltage on Any Other Pin Relative to Vss VIN -0.5to 7.0 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 "C 

Operating Temperature TOPR Oto 70 "C 

Storage Temperature Range Under Bias TBIAS -10 to 85 "c 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

t1"t'i fiiiii» 
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KM718886 64Kx18 Synchronous SRAM 

OPERATING CONDITIONS(0°C:;;;; TA:;;;; 70°C) 

4.75 5.0 5.25 v 
0 0 0 v 

CAPACITANCE*(TA= 25°C, f= 1MHz) 

lnout Caoacitance 5 

I O~tput ~apacitance Cour Vour=OV 8 pF 

*NOTE: Sampled not 100% tested. 

TEST CONDITIONS(TA = o·c to 1o·c, Voo = 5V±5%, unless otherwise specified) 

Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

lriput and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

DC ELECTRICAL CHARACTERISTICS(TA = o·c to 1o·c, Voo = 3.3V±5%) 

I --2 )/>•< ::/::·.:::-'.£ 
:::;::- z--c=--2 Testcond1tk>ns Min ' M~>t:s Unit .-"-

Input Leakage Current( except ZZ) Ill Voo = Max ; V1N = Vss to Vee -2 +2 µA 
Output Leakage Current IOL Output Disabled -2 +2 µA 
Operating Current Ice Vcc=Max 15ns - 270 

lour=OmA 17ns - 260 mA 
Cycle Time 2 tCYC min 20ns - 250 

Standby Current Isa Device deselected, lour = OmA, Min Cycle 
90 mA 

All Inputs= VIH and VIL, VIH 2 3V and VrL=Ov -

Output Low Voltage VOL loL= 8.0mA - 0.4 v 
Output High Voltage VoH loH =-4.0mA 2.4 3.3 v 
Input Low Voltage VIL -0.5* 0.8 v 
Input High Voltage VIH 2.2 Vcc+0.5 v 

* VIL( min)= -3.0(Pulse Widths;; 20ns) 

ttMHiiii• 
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KM718886 64Kx18 Synchronous SRAM 

AC TIMING CHARACTERISTICS(TA = o·c fo 1o·c, Vee= 5V±5%) 
:: .. C' ?~ KM718B86~8 KM718B86,:09 . KM718B86+10' KM718B86.;12 1.·· 

$yrrtb()J Unit > .. --" <·<•·······.··.·.·.· . Min Max Min Max Min Max Min Max 
--" 

Cycle Time tCYC 15 - 15 - 17 - 20 - ns 

Clock Access Time tCD - 8 - 9 - 10 - 12 ns 

Output Enable to Data Valid tOE - 5 - 5 - 5 - 6 ns 

Clock High to Output Low-Z tLZC 6 - 6 - 6 - 6 - ns 

Output Hold from Clock High tOH 3 - 3 - 3 - 3 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 5 2 5 2 5 ns 

Clock High to Output High-Z tHZC - 6 - 6 - 6 - 6 ns 

Clock High Pulse Width tCH 5 - 5 - 5 6 - ns 

Clock Low Pulse Width tCL 5 - 5 - 5 - 6 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Write Setup to Clock High tWS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Address/Advance Setup to Clock tADVS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High tWH 0.5 - 0.5 - 0.5 0.5 - ns 

Address Advance Hold from Clock tADVH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - 0.5 - ns 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for this device 
to remain enabled. 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

Z0=50.Q 

RL=50.Q 

VL=1.5V 

*Including Scope and Jig Capacitance Fig.1 

t11!i'i fjl!iiiP 
ELECTRONICS 

621 

I 



p:! r.:;.,.. I CLOCK 
m 
~ I :a 
Q 
z 
c:; I ADSP en 

AD5C 

ADDRESS 

UW/LW 

cs 

ADV 

OE 

Data Out 

~ I 

TIMING WAVEFORM OF READ CYCLE 

I I I I I ICYC 

I I I 

' '/\ '/\ '/\ 
\_/. \_/. \_}; \ 

I I I 

I 

~ :s: 
...... 
~ 

co 
m 
00 
0) 

~"""""'~ • ~"'""""'""'~"""""""'"~ • k"""""""""~""""'""""""'~'""""""""""'""""""""""""'""'"""'""""~ • ~""""""""'~""""""""""'"~"""""""""""'~"""""""'w • ~"'""' • 0) 
~ 
~ 
>< 

~; ~;~;~1; ~;~;~-;~;~ ·~ 
en 
'< 
:s 

; 'l I /1 I \ I I I I I I I I I I 1n :::r .., 
0 
:s 

~ Q1-1 ~ I 
' ' 02-'1 w. 02-2 m I Q2-3 

0 
1 m 02.!4 m oJ-'1 m~ 03~2 m 03~ m oJ-4 r- 1 c 

tn 
en 

~ Don't Care I~ ml Undefined 



m t:m I ,... 

~ 
0 z 
n en 

CJ) 
N 
(A) 

I 
CLOCK 

ADSP 

ADSC 

ADDRESS 

UW/LW 

cs 

ADV 

OE 

Data In 

Data Out 

TIMING WAVEFORM OF WRTE CYCLE 

1, 

01-1 

-1·~00 
( Qll-3 ~ Q3-4 ) 1111 Undefined 

.. 
3-4 

" 3: 
....... 
~ 

CX> 
m 
CX> 
en 

en 
~ 

" >< 
~ 

CX> 
CJ) 
'< :s 
(') 
::r 
a 
:s 
0 
c 
tn 
CJ) 

~ :s: 



i 
i! 
&I 

0) 
I\) 
+:>. 

CLOCK 

ADSP 

ADDRESS 

UW/LW 

cs 

Af>V 

OE 

Data In 

Data Out 

TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE(ADSP CONTROLLED, ADSC=HIGH) 

tDS 

tHZC 
tHZO~ 

tDH 

I 

IOE 
tl.20E 

11\ h h 
\__/; \__Ii \__J 

. I : 

I I ~>kH 
1' IJIUy> IJUIY\ Q~-3 Q~-4 ))------+-----

~ Don't Care 
Ill!! Undefined 

" s 
....... 
..a. 
co 
m 
co 
Q) 

Q) 
~ 

~ 
..a. 
co 
en 
'< 
::s 
(') 
::r ., 
0 
::s 
0 
c 
U> 
en 
~ 
s 



'" Fn 
~ = 0 
z 
c:; 
en 

CLOCK 

ADSC 

ADDRESS 

UW/LW 

cs 

ADV 

TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSC CONTROLLED, ADSP=HIGH) 

~~ mm 'WW'mi' " I 

" s:: 
....... 
~ 

CIO m 
CIO 
0) 

0) 
~ 

OE I '\ '. y I '. I \ I I I ~ 
~ 

t'f!Z1: ~Dd : "'":;t I: 
Data Out ( Q1~1 'flJlJ.. Q2~1 'flJlJ.. Q3-i1 'flJlJ.. Q4~1 : ~ Q8~1 'WN Q!k ~ 

(') 
:::s" 

tDS r---M tDH I I I a 
Data In 05~1 m~ 01!1 ) I g 

c 
tn 
en 

~ Don' t Care I ~ 
~ I l!ll1 Undefined S:: 

---------•-----~ 



"" r:;; 
~ 
:Ill 
0 
z 
c:; 
en 

°' I\) 

°' 

CLOCK 

ADSP 

ADDRESS 

UW/LW 

cs 

ADV 

OE 

Data Out 

Data In 

TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE(ADSP CONTROLILED, ADSC=HIGH) 

IHZOE! 
I 

-----r------.---...----r-------,-----1
1 oh-1 ~ oij-1 fl:JJJl/Jl/}J}f ot-1 '1----,.------,-------, 

~ Don' tCare 
mil Undefined 

~ s 
...... 
..Ii. 
Q) 

CD 
Q) 
0) 

0) 
~ 
~ 
>< 
..Ii. 
Q) 

en 
'< 
:::s 
(") 
:::r a 
:::s 
0 
c 
(n 

en 
~ s 



CLOCK 
Ell I 

'" r-

'" ~ I ADSP :a c 
z 
c:; 
en 

I 
ADSC 

ADDRESS 

UW/LW 

cs 

ADV 

OE 

Data In 

Data Out 

zz 

I 
0) 
I\) 
....... 

TIMING WAVEFORM OF POWER DOWN CYCLE 

!PUS 
tPDS 

ZZ Recovery Cycle 

ZZ Setup Cycle 

Sleep State 

I 

tHZ<DE 

02-1 

Nonnal Operation Mode 

.. 
~ Don't Care 
m!I Undefined 

" s: 
...... 
..a. 
co m 
co 
O> 

O> 
~ 

" >< 
..a. 
co 
en 
'< 
:::J 
0 
:::J"' 

a 
:::J 
0 
c en 
en 
~ s: 



KM718B90 

64Kx18-Bit Synchronous Burst SRAM 
FEATURES 
• Synchronous Operation. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Single 5V± 5% Power Supply. 
• Byte Writable Function. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 3.3V 1/0 Compatible. 

52-Pin PLCC Package. 

FAST ACCESS TIMES 

>> ;> /,;;, : <:c7 • ..... > >> l·c. :•.>> 
:.:::.<•> .:c:::. 

./ 

Cycle Time tCYC 15 

Clock Access Time tCD 8 

Output Enable Access Time tOE 5 

15 

9 

5 

PIN CONFIGURATION(TOP VIEW) 

1/09 
1/010 
Vee 
Vss 

1/011 
1/012 
1/013 
1/014 
Vss 
Vee 

1/015 
1/016 
11017 

7 6 5 4 3 2 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

52-PLCC-SQ 
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5 6 

Unit 

ns 

ns 

ns 

I/Os 
1/07 
1/06 
Vee 
Vss 
1/05 
1/04 
1/03 
1/02 
Vss 
Vee 
1101 
l/Oo 

64Kx18 Synchronous SRAM 

GENERAL DESCRIPTION 
The KM718890 is a 1, 179,648 bits Synchronous Static Random 
Access Memory designed to support 66MHz of Intel secondary 
caches. 
It is organized as 65,536 words of 18 bits. And it integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components counts implementation of high perfor
mance cache RAM applications. 
Write cycles are internally self-timed and synchronous . 
The self-timed write feature eliminates complex off chip write 
puise shaping iogic, simpiifying the cache design and further 
reducing the component count. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
ZZ pin controls Power Down State and reduces Stand-by cur
rent regardless of CLK. 
The KM718B90 is implemented with SAMSUNG's high perfor
mance BiCMOS technology and is available in a 52pin PLCC 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

PIN NAME 
Pin Name Pill Function --:-~~---I 
Ao-A15 Address Inputs 

K Clock 

LW,UW Write Enable 

cs Chip Selects 

OE Output Enable 

ADV Burst Address Advance 

ADSP, ADSC Address Status 

1/00-1/017 Data Inputs/Outputs 

Vee +5V Power Supple 

Vss Ground 
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KM718B90 64Kx18 Synchronous SRAM 

LOGIC BLOCK DIAGRAM 

Ao-A 

64Kx18 BURST CONTROL BURST 
A'O - A'1.--.. LOGIC I----- ADDRESS MEMORY 

ARRAY 

r::A1 

COUNTER ~ 

1i ·~ 

ADDRESS l A2-A15 

15 REGISTER 
f 't .... + t DATA-IN 

L--- REGISTER 

~~ ~~ 

4 ] CONTROL OUTPUT 
LOGIC BUFFER 

1/017 .... ~lr 
....... 1/00-

FUNCTION DESCRIPTION 

The KM718890 is a synchronous SRAM designed to support the burst address accessing sequence of the Power microprocessor. All 
inputs(with the exception of OE) are sampled on rising clock edges. The start and duration of the burst access is controlled by ADSP and 
ADSC. The accesses are enabled with the chip select signals and output enable. Wait states are inserted into the access with ADV. 

Read cycles are initiated with ADSP(regardless of LW, UW and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sample low, The chip selects are sampled active, and the output buffer is enabled with OE, ADV is ignored 
on the clock edge that samples ADSP asserted, but is sampled on the next and subsequent clock edges. The address is increased inter
nally for the next access of the burst when LW, UW is sampled HIGH and ADV is sampled low. 

Write cycles are performed by disabling the output buffers with OE and asserting LW, UW. LW, UW is ignored on the clock edge that 
sampled ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are disabled when LW, UW is sampled 
low (regardless of OE). Data is clocked into the input register when LW, UW is sampled low. The address increases internally to the next 
address of burst, if both LW, UW and "Af5V are sampled Low. Individual byte write cycles are performed sampling low only one byte write 
enable signals(LW or LU)and LW controls 1/00-1/07 and UW controls 1/08-11017. 
Read or write cycles (depending on LW, LU)may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP are as follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
LW, UW is sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. 

BURST SEQUENCE TABLE 

First f ddress 

Fourth Address 

ttMf1ilii> 
ELECTRONICS 

Case1 
A1 AO 
0 0 
0 1 
1 0 
1 1 

1 
1 
0 
0 

(Linear Burst) 

Case4 
A1 AO 
1 1 
0 0 
0 1 
1 0 
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KM718B90 64Kx18 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE(See Notes 1 and 2) 

cs AOSP ADSC ADV LW/IJW K I\ 
H L x x x t N/A Not Selected 

H x L x x N/A Not Selected 

L L x x x External Address Begin Burst Read Cycle 

L H L x H External Address Begin Burst Read Cycle 

x H H L H Next Address Continue Burst Read Cycle 

x H H H H Current Address Suspend Burst Read Cycle 

L H L x H External Address Begin Burst Write Cycle 

x H H L L Next Address Continue Burst Write Cycle 

x H H H L Current Address Suspend Burst Write Cycle 

NOTE1 : X means "Don't Care". 

NOTE2 : The rising edge of clock is symbolized by t . 

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

OE · ..... I ·.·•·· ____ Le~ Qp1:11'~ti<>ri ~ __;::_ .:.:_ 

L Read 1/00-1/017 

H Output High-Z 

x Not Selected, Outputs High-Z 

NOTE1 : X means "Don't Care". 

NOTE2 : For write cycles that follow read cycles, the output buffers must be disabled with OE, otherwise data bus contention 
will occur. 

ABSOLUTE MAXIMUM RATING* 
""77 

Symf?e>I Ratfog~. •········· J Unit ~ 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 v 
Voltage on Any Other Pin Relative to Vss VIN -0.5 to 7.0 v 
Power Dissipation Po 1.2 w 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature TOPR Oto 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

~ 
.. 

.. 

*NOTE: Stresses greater than those listed under "Absolute Maximum Rating" 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

dfafiljil$ 
ELECTRONICS 
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KM718890 64Kx18 Synchronous SRAM 

OPERATING CONDITIONS(0°C s TA s 70°C) 

.· Parameter 
/ ~··· c •··••••·· symbol··· Min ... ·. Typ. .• Max .· Unit 

Supply Voltage Vee 4.75 5.0 5.25 v 
Ground Vss 0 0 0 v 

CAPACITANCE*(TA= 2s·c, t = 1MHz) 

Parameter 
-,,-

Symbol Test Conditi.on Min 
-,,-

Max Unit 
c.'.::_ •· '-"-

Input Capacitance CIN VIN=OV - 5 pF 

Output Capacitance CouT Vour-OV - 8 pF 

*NOTE : Sampled not 100% tested. 

TEST CONDITIONS(TA = o·c to 1o·c, Voo = SV±So/o, unless otherwise specified) 

.:.::. ...:::..::. 
Parameter Value 

Input Pulse Level Oto 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

DC ELECTRICAL CHARACTERISTICS(TA = o·c to 1o·c, Voo = SV±So/o) 
•··· .· 

Paramet~I'· .. ·.··· .:.::. ·• Syrribol Test Conditions Min Max Unit . 

Input Leakage Current llL Voo = Max ; VIN = Vss to Vee -2 +2 µA 
Output Leakage Current IOL Output Disabled -2 +2 µA 
Operating Current Ice Vee= Max 15ns - 270 

louT= OmA 17ns - 260 mA 
Cycle Time 2 tCYC min 20ns - 250 

Standby Current ISB Device deselected, louT = OmA, Min Cycle 
All Inputs= VIH and VIL, VIH 2 3V and V1L=Ov 

- 90 mA 

Output Low Voltage VOL IOL = 8.0mA - 0.4 v 
Output High Voltage VoH IOH = -4.0mA 2.4 3.3 v 
Input Low Voltage VIL -0.5* 0.8 v 
Input High Voltage VIH 2.2 Vcc+5.5 v 

* VIL(min) = -3.0(Pulse Width S:20ns) 

tl'W tiliii" 
ELECTRONICS 
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KM718890 64Kx18 Synchronous SRAM 

AC TIMING CHARACTERISTICS(TA= o·c to 7o·c, Vee= sv±5%) -)> <> I"-- .::/:.> ?:. :>::>' 
2. 

I/ > · · · > 2 V/JLk> < .: / ' .. r~i:: :z2__G 
Cycle Time tCYC 15 - 15 - 17 - 20 - ns 

Clock Access Time tCD - 8 - 9 - 10 - 11 ns 

Output Enable to Data Valid tOE - 5 - 5 - 5 - 6 ns 

Clock High to Output Low-Z tLZC 6 - 6 - 6 - 6 - ns 

Output Hold from Clock High tOH 3 - 3 - 3 - 3 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 5 2 5 2 5 ns 

Clock High to Output High-Z tHZC - 6 - 6 - 6 - 6 ns 

Clock High Pulse Width tCH 5 - 5 - 5 - 6 - ns 

Clock Low Pulse Width tCL 5 - 5 - 5 - 6 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Write Setup to Clock High tWS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Address/Advance Setup to Clock tADVS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High tWH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Address Advance Hold from Clock tADVH 0.5 - 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - 0.5 - ns 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for this device 
to remain enabled. 

Output Load(A) 

Z0=50Q 

RL=50Q 

VL=1.5V 

*Including Scope and Jig Capacitance 

ttMfiiiiliP 
ELECTRONICS 

Fig.1 

Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

Do 

+5V 

4BOQ 

25 5pF* 

iF 
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KM718BV87 

64Kx18-Bit Synchronous Burst SRAM 
FEATURES 
• Synchronous Operation. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Single 3.3V ± 5% Power Supply. 
• Byte Writable Function. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 5V 1/0 Compatible. 
• 52-Pin PLCC Package. 

FAST ACCESS TIMES 
. · ,. 

Parameter .> Syfll~()I •9 :.:10 -12 
·, ,, .. 

Cycle Time tCYC 15 17 20 

Clock Access Time tCD 9 10 12 

Output Enable Access Time tOE 5 5 6 

PIN CON FIGURA TION(TOP VIEW) 

~1~ 15 1sl~l~l6 1w w m ~ ~<((.):::> ....J<(<(<(~0<(<(<( 

1/09 
1/010 
Vee 
Vss 

1/011 
1/012 
1/013 
1/014 
Vss 
Vee 

1/015 
1/016 
1/017 

1 52 51 50 49 48 47 
0 46 

52-PLCC-SQ 

45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 

20 34 
21 22 23 24 25 26 27 28 29 30 31 32 33 

•l'IMHii» 
ELECTRONICS 

Unit 

ns 

ns 

ns 

I/Os 
1/07 
1/06 
Vee 
Vss 
1/05 
1/04 
1/03 
1/02 
Vss 
Vee 
1/01 
l/Oo 

64Kx18 Synchronous SRAM 

GENERAL DESCRIPTION 
The KM718BV87 is a 1, 179,648 bits Synchronous Static Ran
dom Access Memory designed to support zero wait state perfor
mance with advanced i486/Pentium address pipelining. 
When CS is high, ADSP is blocked to control singles . 
It is organized as 65,536 words of 18 bits and integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components count implementations of high perfor
mance cache RAM applications. 
Write cycles are internally self-timed and synchronous. 
The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs . 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
The KM718BV87 is implemented with SAMSUNG's high perfor
mance BiCMOS technology and is available in a 52pin PLCC 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

PIN NAME 
Pin Name '!·''. PinFullction • ..:_ . 

Ao-A15 Address Inputs 

K Clock 

LW,UW Write Enable 

cs Chip Selects 

OE Output Enable 

ADV Burst Address Advance 

ADSP,ADSC Address Status 

1100-1/017 Data Inputs/Outputs 

Vee +3.3V Power Supple 

Vss Ground 
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KM718BV87 64Kx18 Synchronous SRAM 

LOGIC BLOCK DIAGRAM 

Al5V ~~~~~~~--1 

K 
Aosc~~~~~~~-i 

1100-1017 

FUNCTION DESCRIPTION 

BURST CONTROL 
LOGIC 

CONTROL 
LOGIC 

BURST 
ADDRESS A'o - A'1 
COUNTER 

ADDRESS 
REGISTER 

OUTPUT 
BUFFER 

64Kx1B 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 

The KM718BV87 is a synchronous SRAM designed to support the burst address accessing sequence of the i486/586 microprocessor. 
All inputs(with the exception of OE) are sampled on rising clock edges. The start and duration of the burst access is controlled by ADSC 
and ADSP. The accesses are enabled with the chip select signals and output enable. Wait states are inserted into the access with ADV. 

Read cycles are initiated with ADSP(regardless of LW, UW and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sample low, The chip selects are sampled active, and the output buffer is enabled with OE, ADV is ignored 
on the clock edge that samples ADSP asserted, but is sampled on the next and subsequent clock edges. The address is increased inter
nally for the next access of the burst when LW, UW is sampled HIGH and ADV is sampled low. And ADSP is blocked to control signals 
by disabling CS. 

Write cycles are performed by disabling the output buffers with OE and asserting LW, UW. LW, UW is ignored on the clock edge that 
samples ADSP low, but is sampled on the next and subsequent clock edges. The output buffers are disabled when LW, UW is sampled 
low (regardless of OE). Data is clocked into the data input register when LW, UW is sampled low. The address increases internally to the 
next address of burst, if both LW, UW and ADV are sampled Low. Individual byte write cycles are performed by sampling low only one 
byte write enable signals(LW or LU)and LW controls 1100-1107 and UW controls 1108-11017. 
Read or write cycles (depending on LW, LU)may also be initiated with ADS'C, instead of ADSP. The differences between cycles initiated 
with ADSP and ADSC are as follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
LW, UW is sampled on the same clock edge that sampled ADSC loe(and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. 

BURST SEQUENCE TABLE 

First Address 

l 
Fourth Address 

tliU:filhl» 
ELECTRONICS 

0 
0 
1 
1 

0 
1 
0 
1 

0 
0 
1 
1 

1 
0 
1 
0 

1 
1 
0 
0 

0 
1 
0 
1 

(Interleaved Burst) 

1 
1 
0 
0 
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KM718BV87 64Kx18 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE(See Notes 1 and 2) 

cs ADSP ADSC ADV LWIUW K • 1 ..• Address Accessed 1_-:_ .t ./ S 
~ 

~~ 

L L x x x t External Address Begin Burst Read Cycle 

L H L x L t External Address Begin Burst Write Cycle 

L H L x H t External Address Begin Burst Read Cycle 

H x L x x t N/A Not Selected 

H x H L L t Next Address Continue Burst Write Cycle 

H x H L H t Next Address Continue Burst Read Cycle 

H x H H L t Current Address Suspend Burst Write Cycle 

H x H H H t Current Address Suspend Burst Read Cycle 

x H H L L t Next Address Continue Burst Write Cycle 

x H H L H t Next Address Continue Burst Read Cycle 

x H H H L t Current Address Suspend Burst Write Cycle 

x H H H H t Current Address Suspend Burst Read Cycle 

NOTE1 : X means "Don't Care". 

NOTE2 : The rising edge of clock is symbolized by t . 

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

OE 
L Read 1/00-1/017 

H Output High-Z 

x Not Selected, Outputs High-Z 

NOTE1 : X means "Don't Care". 

NOTE2 : For write cycles that following read cycles, the output buffers must be disabled with OE, otherwise data bus contention 
will occur. 

ABSOLUTE MAXIMUM RATING"' 

~Yll'll>C>I I Rl:ltirig _••<_) c~v·m ~ ..""-

Voltage on Voo Supply Relative to Vss Vee -0.3 to 4.6 v 
Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65to150 ·c 
Operating Temperature TOPR Oto70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

7 

.. 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

•1Mfiifo" ELECTRONICS 
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KM718BV87 64Kx18 Synchronous SRAM 

OPERATING CONDITIONS{0°C:::;: TA:::;: 70°C) 

Supply Voltage Vee 3.13 3.3 3.47 v 
Ground Vss 0 0 0 v 

CAPACITANCE*{TA= 2s·c, f= 1MHz) 

I Output Capacitance pF 

*NOTE : Sampled not 100% tested. 

TEST CONDITIONS(TA= o·c to 70°C, Voo = 3.3V±S%, unless otherwise specified) 

Parameter 
Input Pulse Level 0 to 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

DC ELECTRICAL CHARACTERISTICS(TA= o·c to 1o·c, Voo = 3.3V±S%) 

--> >• 
·~·"'· // < Z/>I 1SY~ ······~ ~ Tt!~~ 9~~tUtiOn$ ~ ><_,_;_ L> 1v1m < 

Input Leakage Current( except ZZ) Ill Voo = Max ; VIN = Vss to Vee -2 +2 µA 
Output Leakage Current IOL Output Disabled -2 +2 µA 
Operating Current Ice Vee= Max 15ns - 270 

lour= OmA 17ns - 260 mA 
Cycle Time 2: tCYC min 20ns - 250 

Standby Current ISB cs = VIH, lour = OmA, Min Cycle - 80 mA 

Output Low Voltage Vol loL= 8.0mA - 0.4 v 
Output High Voltage VoH loH =-4.0mA 2.4 - v 
Input Low Voltage VIL -0.5* 0.8 v 
Input High Voltage VIH 2.2 +5.5 v 

* VIL(min) = -3.0(Pulse Width::;2ons) 

•1Mf11iii" ELECTRONICS 
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KM718BV87 64Kx18 Synchronous SRAM 

AC TIMING CHARACTERISTICS(TA= o·c to 1o·c, Vee= sv±5%) 
!··>··· , .. ~ ~· ......... ·.· ...... - ...... KM718BV87•9 KM718BV8MO KM718BV87;12 

~ 

...•. Parameter Symbol Unit 
) ./ 2 .. 

····· 
t .•..... ..:::_ Min Max Min Max .... ]Min Max .. 

Cycle Time tCYC 15 - 17 - 20 - ns 

Clock Access Time tCD - 9 - 10 - 12 ns 

Output Enable to Data Valid tOE - 5 - 5 - 6 ns 

Clock High to Output Low-Z tLZC 6 - 6 - 6 - ns 

Output Hold from Clock High tOH 3 - 3 - 3 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 5 2 5 ns 

Clock High to Output High-Z tHZC - 6 - 6 - 6 ns 

Clock High Pulse Width tCH 5 - 5 - 6 - ns 

Clock Low Pulse Width tCL 5 - 5 - 6 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - 2.5 - ns 

Write Setup to Clock High tWS 2.5 - 2.5 - 2.5 - ns 

Address/Advance Setup to Clock High tADVS 2.5 - 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High tWH 0.5 - 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - ns 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for this device 
to remain enabled. 

Output Load(A) Output Load(B) 
{for tLZC, tLZOE, tHZOE& tHZC) 

Z0=50Q 

RL=50Q 

VL=1.5V 

*Including Scope and Jig Capacitance Fig.1 
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KM732V589/L 32Kx32 Synchronous SRAM 

32Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation. 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Single 3.3V-5%/+10% Power Supply 
• 5V Tolerant Inputs except 1/0 Pins 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

iinear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 100-Pin QFP/TQFP Package 

FAST ACCESS TIMES 

Cycle Time tCYC 13 15 17 ns 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK--....------~> 
LBQ---+----+---

ADV 
ADSC 

CS1 
CS2 
CS2 
'GW------1 
sw------1 

WEa------1 
WEb------1 
WEc------1 
iiiiEd ------1 

OE-------
zz 

DQao- DQd7 

t11'i'i Hllii" ELECTRONICS 

7 8 9 

6 7 8 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

The KM732V589/L is a 1,048,576-bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of i486/Pentium and Power PC based System. 
It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ. 
Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high . 
And with CSi high, ADSP disabiti tu :.uppori: address pipeiining. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
LBO pin is DC operated and determines burst sequence(linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM732V589/L is fabricated using SAMSUNG's high perfor
mance CMOS technology and is available in a 1 OOpin QFP/ 
TQFP package. Multiple power and ground pins are utilized to 
minimize ground bounce. 

BURST 

ADDRESS A'o-A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
REGISTER 

BUFFER 

32Kx32 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM732V589/L 32Kx32 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

0 CJ) ex> I'-- (0 LO "<t M N ..- 0 CJ) ex> I'-- (0 LO "<t MN a; 80 N.C. 1 ~ CJ) 
CJ) CJ) CJ) CJ) CJ) CJ) CJ) CJ) CJ) ex> ex> ex> ex> ex> ex> ex> ex> N.C. 

DQco 2 0 79 DQb1 
DQc1 3 78 DQbs 
VDDQ 4 77 VDDQ 
Vssa 5 76 Vssa 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 
DQc4 8 73 DQb3 
DQcs 9 72 DQb2 
Vssa 10 71 Vssa 
VDDQ 11 100 Pin 70 VDDQ 
DQcs 12 69 DQb1 
DQc1 13 68 DQbo 
N.C. 14 67 Vss 
Voo 15 (T)QFP 66 N.C. 
N.C. 16 65 Voo 
Vss 17 64 zz 

DQdo 18 

(20mm x 14mm) 
63 DQa1 

DQd1 19 62 DQas 
VDDQ 20 61 VDDQ 
Vssa 21 60 VSSQ 
DQd2 22 59 DQas 
DQd3 23 58 DQa4 
DQd4 24 57 DQa3 
DQds 25 56 DQa2 
Vssa 26 55 Vssa 
VDDQ 27 54 VDDQ 
DQds 28 53 DQa1 
DQd1 29 52 DQao 
N.C. 30c;; ~ M "<t LO (0 I'-- CX> CJ) 0 ..-NM"<tLO(O ~ ~ ~ ~ 51 N.C . ('t') ('t') ('t') ('t') ('t') C'l M "<t "<t "<t "<t "<t "<t "<t 

PIN NAME 
SYMBOL ' · .. · ... plNNAMIS i· ••• /I TQFP PIN NO; SYMBOL ..:. PIN NAME _J TQFPPINNQ. 
Ao-A14 Address Inputs 32,33,34,35,36,37, Voo Power Supply(+3.3V) 15,41,65,91 

44,45,46,47,48,81, Vss Ground 17,40,67,90 
82,99, 100 N.C. No Connect 1, 14, 16,30,38,39,42,43, 

ADV Burst Address Advance 83 49,50,51,66,80 
ADSP Address Status Processor 84 DQao- a1 Data Inputs/Outputs 52, 53, 56, 57, 58, 59, 62, 63 
ADSC Address Status Controller 85 DQbo- b7 68,69,72,73,74,75,78,79 
CLK Clock 89 DQco- c1 2,3,6,7,8,9, 12, 13 
CS1 Chip Select 98 DQdo- d7 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 
CS2 Chip Select 92 VDDQ Output Power Supply 4, 11,20,27,54,61,70,77 
WEx Byte Write Inputs 93,94,95,96 (+3.3V) 
OE Output Enable 86 Vssa Output Ground 5, 10,21,26,55,60,71,76 
GW Global Write Enable 88 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

tJ:f:l:fJilll» 
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KM732V589/L 32Kx32 Synchronous SRAM 

FUNCTION DESCRIPTION 

The KM732V589/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs {with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
!gnored on the dock edge that samp!es .~.DSP asserted, but !s samp!ed on the subsequent c!cck edges. The address :ncreases !ntcr
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low{ regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao - DQa1, WEb controls DQbo - DQb1, WEc controls DQco - DQc1, and WEd 
controls DQdo - DQd1. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE (Interleaved Burst) 

'ilIDPll\I C.ase2 
A1 AO 

First Address 0 0 0 1 0 1 1 

l 0 1 0 0 1 1 0 
1 0 1 1 0 0 1 

Fourth Address 1 1 1 0 1 0 0 

(Linear Burst) 

case1 
A1 AO 

First Address 0 0 0 1 1 

l 0 1 1 0 0 
1 0 0 0 1 

Fourth Address 1 1 1 1 0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

tt:f:I: fill!I" 
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KM732V589/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

CS1 CS.2 CS2 ADSP ADSC 

H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

NOTE : 1. X means "Don't Care". 

32Kx32 Synchronous SRAM 

ADV WRITE CLK I/ Address Accessed ()pei:atiot'I :.:;:_ 

x x i N/A Not Selected 

x x i N/A Not Selected 

x x i N/A Not Selected 

x x i N/A Not Selected 

x x i N/A Not Selected 

x x i External Address Begin Burst Read Cycle 

x L i External Address Begin Burst Write Cycle 

x H i External Address Begin Burst Read Cycle 

L H i Next Address Continue Burst Read Cycle 

L H i Next Address Continue Burst Read Cycle 

L L i Next Address Continue Burst Write Cycle 

L L i Next Address Continue Burst Write Cycle 

H H i Current Address Suspend Burst Read Cycle 

H H i Current Address Suspend Burst Read Cycle 

H L i Current Address Suspend Burst Write Cycle 

H L i Current Address Suspend Burst Write Cycle 

2. The rising edge of clock is symbolized by i. 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

1~ GW BW 
I --

WE a _'._I WEb 
, ... wee . ···I WEd 1 ..•.... 

~············ Operation .·•· 
H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE: 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

•tm':f MlllP 
ELECTRONICS 

l/OStatus 

High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM732V589/L 32Kx32 Synchronous· SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

AllL Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
AllL 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle. One byte 
Initiate Read Cycle 

Ont:L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L n L 

Read Cycle 
Data=Qn 

Write Cycle, One byte 
One L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE: 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

2. WEx means WEa - WEd. 

ABSOLUTE MAXIMUM RATING* 
[ J_>•> < 7 AU • / > / ]__Z >-····· • · .. 

~ _.:;;;. .·.· §Ymbck < <I 1~ ~ 
Rating 

> <······· 

I . ____ J.Jrm · .· ... ·_···•--••-·. 
Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on Vooa Supply Relative to Vss Vooa Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss Vro -0.3 to VDDQ + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 oc 
Operating Temperature TOPR Oto 70 oc 
Storage Temperature Range Under Bias TBIAS -10 to 85 oc 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

OPERATING CONDITIONS (O'C:::;: TA:::;: 70'C) 

$yriji)(>I Min 

Supply Voltage 
VDD 3.13 3.3 3.6 

Vooa 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 

CAPACITANCE*(TA = 2s·c, f= 1MHz) 

Testcondition 
Input Capacitance CIN VrN=OV 5 pF 

Output Capacitance COUT VouT=OV 7 pF 

*NOTE: Sampled not 100% tested. 

654 rt1Mf11iiliP 
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KM732V589/L 32Kx32 Synchronous SRAM 
DC ELECTRICAL CHARACTERISTICS 
(Voo=3.3V-5%+10%, TA= o·c to 70°C) 
k ~7' =73><>C:- symbol .~----s T~~tc:9ndit,9{1~ .;=-~ -±2L _ , 12 Ml[ .·.···· r~ 

Input Leakage Current llL Voo = Vss to Voo ; VIN = Vss to Voo -2 +2 

Output Leakage Current IOL Output Disabled, VouT = Vss to Vooa -2 +2 

Operating Current Ice Device Selected, IOUT = OmA, ZZ:5:V1L, -13 - 200 

All Inputs= VIL or VIH -15 - 180 
Cycle Time ;;:=: tCYC min -17 - 160 

Standby Current 
Device deselected, louT = OmA, 

ISB ll :5: VIL, f = Max, - 30 

All lnputs:5:0.2V or;;:=: Voo-0.2V 

Device deselected, louT = OmA, - 5 
lsB1 ll:5:0.2V, f = 0, 

All lnputs=fixed (Voo-0.2V or 0.2V) L-Ver. - 1 

Device deselected, louT = OmA, - 5 
lsB2 ZZ:2:Voo-0.2V, f =Max, 

All lnputs:5:V1L or :2:V1H L-Ver. - 200 

Output Low Voltage VOL loL = 8.0mA - 0.4 

Output High Voltage VOH loH = -4.0mA 2.4 -
Input Low Voltage VIL -0.5* 0.8 

Input High Voltage VIH 2.2 5.5"'* 

* VIL( min) = -3.0(Pulse Width :5: 20ns) 
**In Case of 1/0 Pins, the Max. VIH = Vooa + 0.5V 

TEST CONDITIONS 
(TA= 0°C to 70°C, Voo=3.3V-5%/+10%unless otherwise specified) 

Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

Z0=50Q 

RL=50Q 

VL=1.5V 

*Capacitive Load consists of all components of 
the test environment. 

tH'Hiii" 
ELECTRONICS 

* Including Scope and Jig Capacitance 

Fig.1 

I•· Unit 

µA 
µA 
mA 

mA 

mA 

mA 

mA 

µA 

v 
v 
v 
v 
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KM732V589/L 32Kx32 Synchronous SRAM 

AC TIMING CHARACTERISTICS 
voo=3.3V-5%/+10%,TA = o·c to 1o·c; 

> .• ··nw· 1~~······ // 
....... · .. ·.·······-~~· .. ~ l..:::. .... · •• .:.1•> 

7:/•• .:•• m•nr ~.:;. / ~-r; 

Cycle Time tCYC 13 - 15 - 17 - ns 

Clock Access Time tCD - 7 - 8 - 9 ns 

Output Enable to Data Valid tOE - 6 - 7 - 8 ns 

Clock High to Output Low-Z tLZC 6 - 6 - 6 - ns 

Output Hold from Clock High tOH 2.5 - 2.5 - 2.5 - ns 

Output Enable Low to Output Low-Z tLZOE 2 - 2 - 2 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 6 2 - ns 

Clock High to Output High-Z tHZC 7 7 7 ns 

Clock High Pulse Width tCH 4.5 - 5.5 - 6 - ns 

Clock Low Pulse Width tCL 4.5 - 5.5 - 6 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - 2.5 - ns 

Write Setup to Clock High(GW, BW, WEx) tWS 2.5 - 2.5 - 2.5 - ns 

Address Advance Setup to Clock High tADVS 2.5 - 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High(GW, BW, WEx) tWH 0.5 - 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

•1:!:1.fiiiillP 
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KM732V589/L 32Kx32 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 

Data ...... l/0[0:63] 

Address 
A[0:15J Ac1s1 A[0:14J l A[15J A[0:14J J 

J_ _..i_ l -1 

CLK 
Address Data 1J Address Data 

~ CS2 CS2 

n cs2 ~ CS2 

64-Bits _] CLK 32Kx32 CLK 32Kx32 
Microprocessor Address ADSC 

SPB 
ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP I- ADV ADSP I-' 

1 I _1 J 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

ILZC, 'Th---"--."""'-r--....._""TT><TT""~--.....,..,.,-~ 
!CO~ I I I I 

---------------------+~ Q2-1 )§§( Q2-2 ~ Q2-3 ~ Q2-4 

DO§ Undefined f;il Don't Care 

tJ"f:fii!iliP 
ELECTRONICS 
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KM732V589A/L 32Kx32 Synchronous SRAM 

32Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation . 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• VDD = 3.3V-5%/+10% Power Supply 
• 5V Tolerant Inputs except 1/0 Pins 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 

TTL-Level Three-State Output. 
• 100-Pin QFP/TQFP Package 

FAST ACCESS TIMES 

Parameter SY~bol 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK-----------.i> 
LBQ---+---+--~ 

ADV 
ADSC 

CS1 
CS2 
CS2 
'GW-----1 
sw------1 

\NEa-----1 
WEb------1 
WEc------1 
WE'd-----1 
OE-------
zz--------

= 
;;;13 I 45 Unit 

13 15 ns 

7.0 8.0 ns 

6.0 7.0 ns 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

'----------~ 

DQao- DQd7 

t1"i'ifil111> 
ELECTRONICS 

The KM732V589A/L is a 1,048,576-bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 
It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ. 
Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP disable to support address pipelining. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
LBO pin is DC operated and determines burst sequence(linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM732V589A/L is fabricated using SAMSUNG's high per
formance CMOS technology and is available in a 1 OOpin QFP/ 
TQFP package. Multiple power and ground pins are utilized to 
minimize ground bounce. 

BURST 

ADDRESS A'o-A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
REGISTER 

BUFFER 

32Kx32 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM732V589A/L ··· 32Kx32 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

~~~~~~~~~~~~~~~~~~~~ 
0 Ol 00 ...... co in .q- C'l N ...- 0 Ol 00 ...... co in .q- Ct) N ...-

N.C. 1 ~ Ol Ol Ol Ol Ol Ol Ol Ol Ol Ol 00 00 00 00 00 00 00 00 00 80 N.C. 
DQco 2 0 79 DQb1 
DQc1 3 78 DQbs 
Vooa 4 77 VDDQ 
Vssa 5 76 Vssa 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 
DQc4 8 7:1 0Qb3 
DQcs 9 72 DQb2 
Vssa 10 71 Vssa 
VDDQ 11 100 Pin 70 VDDQ 
DQcs 12 69 DQb1 
DQc1 13 68 DQbo 
N.C. 14 67 Vss 
Voo 15 (T)QFP 66 N.C. 
N.C. 16 65 Voo 
Vss 17 64 Z2 

DQdo 18 

(20mm x 14mm) 
63 DQa1 

DQd1 19 62 DQas 
VDDQ 20 61 VDDQ 
Vssa 21 60 Vssa 
DQd2 22 59 DQas 
DQd3 23 58 DQa4 
DQd4 24 57 DQa3 
DQds 25 56 DQa2 
Vssa 26 55 Vssa 
VDDQ 27 54 VDDQ 
DQds 28 53 DQa1 
DQd7 29 52 DQao 
N.C. 30c;; ~ ~ .q- in co ...... 00 Ol 0 ...- N Ct) .q- in ~ ~ ~ ~ ~ 51 N.C. Ct) Ct) Ct) M M Ct) .q- .q-""" .q-"""""" 

00~~~ ~~~~(/)Q~~~~~~~~~ 
IQ on <:t M ~ ...- 0 • · (/) 0 · · 0 .,... N M <:t • • 

~ zz>>zz zz 

PIN NAME 

SYM6PI.. PIN NAME TQfl?PfN.NO; •. ••-•···. SYMBOL 
.····· 

PINJ\JAl\1~ ·.·. < TQFP.·PIN••NQ; 
Ao-A14 Address Inputs 32,33,34,35,36,37, Voo Power Supply(+3.3V) 15,41 ,65,91 

44,45,46,47,48,81 1 Vss Ground 17,40,67,90 
82,99, 100 N.C. No Connect 11 14, 16,30,38,39,42,43, 

ADV Burst Address Advance 83 49,50,51 ,66,80 
ADSP Address Status Processor 84 DQao- a7 Data Inputs/Outputs 52,53,56,57,58,59,62,63 
ADSC Address Status Controller 85 DQbo - b7 68,69,72,73,7 4, 75,78,79 
CLK Clock 89 DQco -c7 2,3,6,7,8,9, 12, 13 
CS1 Chip Select 98 DQdo -d1 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 
CS2 Chip Select 92 Vooa Output Power Supply 4, 11,20,27,54,61,70,77 
WEx Byte Write Inputs 93,94,95,96 
5E Output Enable 86 Vssa Output Ground 5, 10,21,26,55,60,71,76 
GW Global Write Enable 88 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

erntJlm" ELECTRONICS 
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KM732V589A/L 32Kx32 Synchronous SRAM 

FUNCTION DESCRIPTION 

The KM732V589A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access of the burst when WEx are sampled High and 7!J5V is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low( regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao - DQa1, WEb controls DQbo - DQb7, WEc controls DQco - DQc1, and WEd 
controls DQdo - DQd1. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First Address 

1 
Fourth Address 

Fir••rdr••• 
Fourth Address 

0 
0 
1 
1 

Case 1 
A1 AO 
0 0 
0 1 
1 0 
1 1 

Case2 

0 1 
1 0 
1 1 
0 0 

NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

dfo f1iJ lllP 
ELECTRONICS 

(Interleaved Burst) 

Ca$e3 
A1 AO A1 AO 
1 0 1 1 
1 1 1 0 
0 0 0 1 
0 1 0 0 

(Linear Burst) 

Case3 
A1 AO 
1 0 
1 1 
0 0 
0 1 
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KM732V589A/L 32Kx32 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

9~1 c~~ CS2 .. AO$P ADSC ADV WRITE CLK 
H x x x L x x NIA Not Selected 

L L x L x x x NIA Not Selected 

L x H L x x x NIA Not Selected 

L L x x L x x NIA Not Selected 

L x H x L x x NIA Not Selected 

L H L L x x x External Address Begin Burst Read Cycle 

L H L H L x L External Address Begin Burst Write Cycle 

L H L H L x H Externa! l\ddress 8eg:n Burst Read Cyde 

x x x H H L H Next Address Continue Burst Read Cycle 

H x x x H L H Next Address Continue Burst Read Cycle 

x x x H H L L Next Address Continue Burst Write Cycle 

H x x x H L L Next Address Continue Burst Write Cycle 

x x x H H H H Current Address Suspend Burst Read Cycle 

H x x x H H H Current Address Suspend Burst Read Cycle 

x x x H H H L Current Address Suspend Burst Write Cycle 

H x x x H H L Current Address Suspend Burst Write Cycle 

NOTE : 1. X means "Don't Care". 

2. The rising edge of clock is symbolized by t . 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 
-;::' 

GW BW WE a <2 WEb wee WEd 

················· .... )~c 
77 7 ····:··:: L~"""1 

H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

...... ........ , .. :::::::::_ . > 

Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

•llil'ifiiiiliP 
ELECTRONICS 

t 110 stat(!!> 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care" . 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM732V589A/L 32Kx32 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

All L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle, One byte 
Initiate Read Cycle 

One L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, One byte 
One L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE: 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

2. WEx means WEa - WEd. 

ABSOLUTE MAXIMUM RATING* 

Syl'tib()I 1~······. R~tlng -"- .. h .· 

..;;::;,. L 
Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 

Voltage on Vooa Supply Relative to Vss VDDQ Voo 

Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 

Voltage on 1/0 Pin Relative to Vss V10 -0.3 to VDDQ + 0.5 

Power Dissipation Po 1.2 

Storage Temperature TSTG -65 to 150 

Operating Temperature TOPR 0 to 70 

Unit 

v 
v 
v 
v 
w 
·c 
·c 

Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

. 
•.•· 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS (0°C ~TA~ 70°C) 

L 
c 

Parameter 
-

~I symbol 
--c-

Min ".··· TYP• 
--c;' 

~Ma)( 
~ ~ 

Unit 
-:· 

..;;::;,. _;;;_ · ... ..::. _d 

Voo 3.13 3.3 3.6 v 
Supply Voltage 

VDDQ 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 

CAPACITANCE*(TA= 2s·c, f= 1MHz) 

Syml?ol TestConditiof'l 

Input Capacitance CIN V1N=OV 5 pF 

Output Capacitance COUT VouT=OV 7 pF 

*NOTE: Sampled not 100% tested. 

667 ttMH@• 
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KM732V589A/L 32Kx32 Synchronous SRAM 

DC ELECTRICAL CHARACTERISTICS 
(Voo=3.3V-5%+10%, TA= o·c to 70°C) .. ······· 

Input Leakage Current( except ZZ) Ill Voo = Vss to Voo ; VIN = vss to Voo -2 +2 

Output Leakage Current IOL Output Disabled, VouT = Vss to Vooo -2 +2 

Operating Current Ice Device Selected, lour= OmA, ZZsV1L, -13 - 200 

All Inputs= VIL or VIH -15 - ·180 

Cycle Time 2 tCYC min 

Standby Current 
ISB 

Device deselected, lour = OmA, ZZ s VIL, 
- 40 

f =Max, All lnputsso.2v or 2 Voo-0.2V 

Device deselected, lour = OmA, - 5 
ISB1 zzso.2v, f = o, 

All lnputs=fixed (Voo-0.2V or 0.2V) L-Ver. - 1 

Device deselected, lour = OmA, - 5 
ISB2 ZZ2Voo-0.2V, f= Max, 

All lnputssV1L or 2V1H L-Ver. - 500 

Output Low Voltage VOL loL = 8.0mA - 0.4 

Output High Voltage VoH IOH = -4.0mA 2.4 -
Input Low Voltage VIL -0.5* 0.8 

Input High Voltage VIH 2.2 5.5** 

* V1L(min) = -3.0(Pulse Widths20ns) 
** In Case of 1/0 Pins, the Max. V1H = Vooo + 0.5V 

TEST CONDITIONS 
(TA= 0°C to 70°C, Voo=3.3V-5%/+10%unless otherwise specified) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V.) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

RL=50.Q 

VL=1.5V 

Z0=50.Q 

* Capacitive Load consists of all components of 
the test environment. 

tli!fifilJiiiP 
ELECTRONICS 

Fig.1 

* Including Scope and Jig Capacitance 

JLA 
JLA 

mA 

mA 

mA 

mA 

mA 

JLA 

v 

v 

v 

v 
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AC TIMING CHARACTERISTICS 
Voo=3.3V-5%/+10%,TA = 0°C to 70' '.l 

KM732V589A".13 r . 

••••••·•••••· < .·.··• < . r.. tZL • 
7 

• 

.·• KJ4t~?Y.~~~A"1s···•· 
SYirib<:JI ynit·.··• ~ <> > / ••. >122 Min Max Min Max .2 l ~ ......... :.:•:,< ·• ............... .. ..... L'· 

Cycle Time tCYC 13 - 15 - ns 

Clock Access Time tCD - 7.0 8.0 ns 

Output Enable to Data Valid tOE - 6.0 7.0 ns 

Clock High to Output Low-Z tLZC 0 - 0 - ns 

Output Hold from Clock High tOH 2.5 - 2.5 - ns 

Output Enable Low to Output Low-Z tLZOE 0 0 - ns 

Output Enable High to Output High-Z tHZOE - 4.0 - 4.0 ns 

Clock High to Output High-Z tHZC 1.5 5.0 2.0 6.0 ns 

Clock High Pulse Width tCH 4.5 6.0 - ns 

Clock Low Pulse Width tCL 4.5 6.0 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 2.5 - ns 

Data Setup to Clock High tDS 2.5 2.5 - ns 

Write Setup to Clock High(GW, BW, WEx) tWS 2.5 - 2.5 - ns 

Address Advance Setup to Clock High tADVS 2.5 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 2.5 - ns 

Address Hold from Clock High tAH 0.5 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 0.5 ns 

Data Hold from Clock High tDH 0.5 0.5 - ns 

Write Hold from Clock High(GW, BW, WEx) tWH 0.5 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

tHWJliiiiP 
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KM732V589A/L 32Kx32 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 

Data ...... 1/0(0:63] 

Address 
A10:1s1 A11s1 A[0:14J l A11s1 A10:14J l 

J_ _i_ r :y 

CLK 
Address Data l Address Data 

~ CS2 CS2 

~ 
CS2 L__. CS2 

64-Bits _j CLK 32Kx32 ~ CLK 32Kx32 
Microprocessor Address ADSC 

SPB 
~ ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller CS1 ~ CS1 

ADV ADSP r- ADV ADSP f-' 

l l 1 ~ 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 

Clock 

CS1 

A15 

Data Out 
(Bank 0) 

Data Out 
(Bank 1) 

I I I 

:~ 
I I 

I I I I I 

t~gc ,;1 I I I I 

_________________ ' -fi\+ffr« Q2-1 )§§( Q2-2 )§§( Q2-3 )§§( Q2-4 

~ Undefined rll Don't Care 
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KM732V596A/L 32Kx32 Synchronous SRAM 

32Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation . 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Write Self-Timed Cycle. 
• On-Chip Address and Control Registers. 
• Voo=3.3V-5%/+10% Power Supply for 3.3V 1/0. 
• Voo=3.3V±5% Power Supply for 2.5V 1/0. 
• 1/0 Supply Voltage: 3.3V-5%/+10% for 3.3V 1/0 

or 2.5V+0.4V/-0.13V for 2.5V 1/0 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via Z2. Signal. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• TTL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK 
LBO 

ADV 
ADSC 

ADSP 

CS1 
CS2 
CS2 

...I 0:: ow 
0:: I-
I- !!l z (!) ow 
0 0:: 

GW----
BW----

WEa----
WEb----
WEc----
WEd-----
OE-------~ 

zz 

DQao- DQd7 

•lm'ifiliiiiP 
ELECTRONICS 

13 15 

7 8 

6 7 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

ns 

The KM732V596A/L is a 1,048,576 bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based Mobile System . 
It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ . 
Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high. 
And with cs; high, ADSP is b1ocKed to control signals. 

Burst cycle can be initiated with either the address status pro
cessor{ADSP) or address status cache controller{ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance{ADV) input. 

LBO pin is DC operated and determines burst sequence{linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM732V596A/L is fabricated using SAMSUNG's high per
formance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 

ADDRESS A'o - A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
REGISTER 

BUFFER 

32Kx32 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM732V596A/L 32Kx32 Synchronous SRAM 

PIN CONFIGURATION(TOP VIEW) 

~~I§ ~1~1~1~1~1~ g ~ dl~1~1~l~l~I~ ~ ~ 
N.C. 

0 CJ) co ,..... co lOvMN..-OCJ)COf'..COlO ~ ~ &:! 00 80 N.C. 1 ~ CJ) CJ) CJ) CJ) CJ)CJ)CJ)O)CJ)CJ)COCOCOCOCO 

DQco 2 0 79 DQb7 
DQc1 3 78 DQbs 
Vooa 4 77 VOOQ 
Vssa 5 76 Vssa 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 

• DQc4 8 73 DQb3 
DQcs 9 72 DQb2 
Vssa 10 71 Vssa 
Vooa 11 100 Pin 70 Vooa 
DQcs 12 69 DQb1 
DQc1 13 68 DQbo 
N.C. 14 67 Vss 
Yoo 15 TQFP 66 N.C. 
N.C. 16 65 Yoo 
Vss 17 64 zz 

DQdo 18 

(20mm x 14mm) 
63 DQa1 

DQd1 19 62 DQas 
Vooa 20 61 Vooa 
Vssa 21 60 Vssa 
DQd2 22 59 DQas 
DQd3 23 58 DQa4 
DQd4 24 57 DQa3 
DQds 25 56 DQa2 
Vssa 26 55 Vssa 
Vooa 27 54 Vooa 
DQds 28 53 DQa1 
DQd1 29 52 DQao 
N.C. 30M ~ (') 

""' lO 
co ,..... co O>O..-NMvlOCOf'..CO ~ ~ 51 N.C. (') (') (') (') (') (') (')""'""' ""'""'""'""'""'""'""' 

PIN NAME 
SYMBOL /5 ~IN NAME·.·•.· ... . ·< TQFP PIN f!,10~_ L 

~ 
SYMBOL PIN NAME 1···· .• tQFP.PIN No.-- .. 

Ao- A14 Address Inputs 32, 33, 34, 35, 36, 37, VDD Power Supply(+3.3V) 15,41,65,91 
44,45,46,47,48,81, Vss Ground 17,40,67,90 
82,99, 100 N.C. No Connect 1, 14, 16,30,38,39,42,43, 

ADV Burst Address Advance 83 49,50,51,66,80 
ADSP Address Status Processor 84 DQao -a1 Data Inputs/Outputs 52,53,56,57,58,59,62,63 
ADSC Address Status Controller 85 DQbo - b7 68,69,72, 73,7 4,75,78,79 
CLK Clock 89 DQco-c7 2,3,6,7,8,9, 12, 13 
CS1 Chip Select 98 DQdo- d1 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 
CS2 Chip Select 92 VODQ Output Power Supply 4, 11,20,27,54,61,70,77 
WEx Byte Write Inputs 93,94,95,96 (2.5V or 3.3V) 
OE Output Enable 86 Vssa Output Ground 5, 10,21,26,55,60,71,76 
GW Global Write Enable 88 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

tl1trif JiiiliP 
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KM732V596A/L 32Kx32 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM732V596A/L is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSP, ADSC and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to Low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with AiSSP(regardless of WEx and A'D'SC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output [ins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is samrlP.rl on the subsequent dock edges. The address increases inter
nally for the next access of the burst when WEx are sampled high and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GW is High. Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge 
that samples ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled 
Low( regardless of OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next 
address of burst, if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write 
enable signals(WEa, WEb, WEc or WEd) sampled low. THE WEa control DQao - DQa1, WEb controls DQbo - DQb1, WEc control DQco 
- DQc7, and WEd control DQdo - DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences 
between cycles initiated with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 
Case2 

A1 AO 
0 1 1 0 1 1 
0 0 1 1 1 0 
1 1 0 0 0 1 
1 0 0 1 0 0 

(Linear Burst) 

Case1 Case2 Case3 Case4 
A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
0 0 
0 1 
1 0 

l 
Fourtti Address 

0 1 
1 0 
1 1 

1 0 
1 1 
0 0 

1 1 
0 0 
0 1 

NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

tlMHiiii• 
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KM732V596A/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

CS1 CS2 CS2 ADSP ADSC 
H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

NOTE : 1. X means "Don't Care". 

32Kx32 Synchronous SRAM 

ADV WRITE I CLK··· I Address Accessed ---I •• ,,-- < .• Op~l'atiOn .. ··~~ . 

x x t N/A Not Selected 

x x t N/A Not Selected 

x x t N/A Not Selected 

x x t N/A Not Selected 

x x t N/A Not Selected 

x x t External Address Begin Burst Read Cycle 

x L t External Address Begin Burst Write Cycle 

x H t External Address Begin Burst Read Cycle 

L H t Next Address Continue Burst Read Cycle 

L H t Next Address Continue Burst Read Cycle 

L L t Next Address Continue Burst Write Cycle 

L L t Next Address Continue Burst Write Cycle 

H H t Current Address Suspend Burst Read Cycle 

H H t Current Address Suspend Burst Read Cycle 

H L t Current Address Suspend Burst Write Cycle 

H L t Current Address Suspend Burst Write Cycle 

2. The rising edge of clock is symbolized by t . 
3. WRITE = L means Write operation in WRITE TRUTH TABLE. 

WRITE;;; H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

GW BW 
.:--

WE a 
. ··········· 

I~ WEb 
... 

WEc WEd-"' 
c 

---:: Op~r~tion I 

H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( t ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 
p ,.,-

QPer<1mo11 ... I zz OE 

Sleep Mode H x 
Read 

L L 

L H 

Write L x 
Deselected L x 

•!:!:':" liii" ELECTRONICS 

High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally. 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM732V596A/L 32Kx32 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

All L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle, One byte 
Initiate Read Cycle 

ons L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 

I II L 
Read Cycle 

.... '' Data=Qn 

Write Cycle, One byte 
Onel 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

ABSOLUTE MAXIMUM RATING* 

1· >/')···< ·.·•····· 
•:.cc •<·_lL·. C• .7 ~~ > T fT ... · l:i~t1~ .... ---- ~} 1···· .. :-CC 

Unit ····:···· ~ ~ 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on Vooa Supply Relative to Vss VDDQ Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss V10 -0.3 to VDDQ + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TOPR Oto 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS at 3.3V l/0(0°C::;; TA::;; 70°C) 

Supply Voltage 
Voo 3.13 3.3 3.6 v 

VDDQ 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 

OPERATING CONDITIONS at 2.SV l/0(0°C::;; TA::;; 70°C) 

$Y:rnbol 
Voo 3.13 3.3 3.47 v 

Supply Voltage 
VDDQ 2.37 2.5 2.9 v 

Ground Vss 0 0 0 v 

tt:Mfiliil' ELECTRONICS 
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KM732V596A/L 32Kx32 Synchronous SRAM 

CAPACITANCE*(TA= 2s·c, f= 1MHz) 

Parameter Unit ~ 
Input Capacitance CJN VIN=OV 5 pF 

Output Capacitance Cour Vour=OV 7 pF 

*NOTE : Sampled not 100% tested. 

DC ELECTRICAL CHARACTERISTICS 
(VDD=3.3V-5%/+10%, Vooa=3.3V-5%/+10%, or Voo=3.3V±5%, Vooa=2.5V+0.4V/-0.13V, TA= o·c to 70°C) 

[;L< ... · ...±·.>· ::::·· ?( ·<>. -.-: =·~ "'""" / . l.i .. <__i \•JVUH< <~ Unit 
:.:::::. 

..... 

Input Leakage Current( except ZZ) Ill Voo = Vss to Voo, VIN = Vss to Voo -2 2 µA 
Output Leakage Current IOL Output Disabled, Vour = Vss to Vooa -2 2 µA 
Operating Current Ice Device Selected, lour = OmA, -13 - 200 mA 

ZZSVJL, All Inputs= VIL or VIH -15 180 
Cycle Time 2 tCYC min 

Standby Current lsB Device deselected, lour= OmA, zzsV1L, 
40 mA 

f =Max, All lnputss0.2V or:::::: Voo-0.2V 
-

lsB1 
Device deselected, lour = OmA, - 5 mA 
zzso.2v, t= o, 

All Inputs= fixed( Voo-0.2V or 0.2V) L-Ver. - 1.0 mA 

Device deselected, lour = OmA, - 5 mA 
ISB2 ZZ2Voo-0.2V, f= Max, 

All lnputsSVJL or :?:::VJH L-Ver. - 500 µA 

Output Low Voltage(3.3V 1/0) Vol loL = 8.0mA - 0.4 v 
Output High Voltage(3.3V 1/0) VoH IOH =-4.0mA 2.4 - v 
Output Low Voltage(2.5V 1/0) VOL loL = 1.0mA - 0.2 v 

Output High Voltage(2.5V 1/0) VoH IOH = -1.0mA 2.0 - v 
Input Low Voltage(3.3V 1/0) VIL -0.5* 0.8 v 
Input High Voltage(3.3V 1/0) VIH 2.0 5.5** v 
Input Low Voltage(2.5V 1/0) VIL -0.3* 0.7 v 

Input High Voltage(2.5V 1/0) VIH 1.7 5.5** v 

* VIL( min) = -3.0(Pulse Widths 20ns) 
**In Case of 1/0 Pins, the Max. V1H = Vooa + 0.5V 

t1:!:': f1ll iii> 
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KM732V596A/L 32Kx32 Synchronous SRAM 

TEST CONDITIONS 
(TA= o·c to 1o·c, Voo=3.3V-5%/+10%, vooa=3.3V-5%/+10%, orVoo=3.3V±5%, Vooa=2.5V +0.4V/-0.13V) 

Input Pulse Level (for 3.3V 1/0) Oto 3V 

Input Pulse Level (for 2.5V 1/0) 0 to 2.5V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V for 3.3V 1/0) 2ns 

Input Rise and Fall Time(Measured at 0.3V and 2.1V for 2.5V 1/0) 2ns 

Input and Output Timing Reference Levels(for 3.3V 1/0) 1.5V 

Input and Output Timing Reference Levels(for 2.5V 1/0) VooQ/2 

Output Load See Fig. 1 

Output Load(A) Output Load(B),(3.3V 1/0) 
(for tLZC, tLZOE, tHZOE& tHZC) 

RL=50.Q 

+-+-'\IV'----<> VL=1.5V for 3.3V 1/0 

Z0=50.Q 
Vooo/2 for 2.5V 1/0 

* Capacitive Load consists of all components of 
the test environment. *Including Scope and Jig Capacitance 

Output Load(C),(2.5V 1/0) 
(for tLZC, tLZOE, tHZOE& tHZC) 

* Including Scope and Jig Capacitance 

Fig.1 
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KM732V596A/L 32Kx32 Synchronous SRAM 

AC TIMING CHARACTERISTICS 
(Voo=3.3V-5%/+10%, Vooa=3.3V-5%/+10%, or VDD=3.3V±5%, Vooa=2.5V+0.4V/-0.13V, TA= o·c to 70°C) 

. ·• · .. \ > 0.. •.. L i.< \ > < ·•·• > •·• .< / ••··••••••• 
~ 

. 

KM7'32V596A43 KM732V596A~15 --
.:·• Utiit 

I _.._£Q<± .· .. ~·········· < .... Min Max Min Max .. 
~ ····~ 

Cycle Time tCYC 13 - 15 - ns 

Clock Access Time tCD - 7.0 - 8.0 ns 

Output Enable to Data Valid tOE - 6.0 - 7.0 ns 

Clock High to Output Low-Z tLZC 0 - 0 - ns 

Output Hold from Clock High tOH 2.5 - 2.5 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE - 4.0 - 4.0 ns 

Clock High to Output High-Z tHZC 1.5 5.0 2.0 6.0 ns 

Clock High Pulse Width tCH 4.5 - 6.0 - ns 

Clock Low Pulse Width tCL 4.5 6.0 - ns 

Address Setup to Clock High tAS 2.5 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - ns 

Write Setup to Clock High(GW, BW, WEx) tWS 2.5 - 2.5 - ns 

Address Advance Setup to Clock High tADVS 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - ns 

Write Hold from Clock High(GW, BW, WEx) tWH 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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CLOCK 

ADSP 

ADSC 

ADDRESS 

WRITE 

cs 

ADV 

OE 

Data Out 

TIMING WAVEFORM OF READ CYCLE 

- I I ii (ADV INSERTS WAIT STJl,TE) 

Q2-3 
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KM732V596A/L 32Kx32 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 

Data ...... 110(0:63) 

Address 
Aco:151 A[15J A[0:14) I A[15J A[0:14J ] 

l _.::t_ l _y_ 

CLK 
Address Data l Address Data 

~ CS2 CS2 

~ 
CS2 '--+ CS2 

64-Bits CLK 32Kx32 CLK 32Kx32 
Microprocessor Address ADSC 

SPB 
ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 

"'I OE 
(BankO) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP r ADV ADSP I-' 

l i 1 J 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 

2 Cycle Enable - 1 cycle Dis~ble Mod,e can re~uce Oat~ Conte~tion in ~ual Ban~ Operati,on. 

Clock 

CS1 

A1& 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

tLZC, ....... __.........,.......,-r--~........,..,......__.___,..........,.---..__ 
tCD~ 1 . I 1 1 

-------------------+t-+« Q2-1 ~ Q2-2 )§§( Q2-3 )§§( Q2-4 

mil Undefined E'iil Don't Care 
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KM732V595A/L 32Kx32 Synchronous SRAM 

32Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation . 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Core Supply Voltage : 3.3V ± 5% 
• 5V Tolerant Inputs except 1/0 Pins 
• 1/0 Supply Voltage: 2.5V+0.4/-0.13V. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 
I.-:- Parameter . . / ---- $Yltlbol 
~ 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK~~...---..._-.i> 

Lso~--+---4---~ 

ADV 
ADSC 

CS1 
CS2 

CS2 
GW-------1 
sw-------1 

WE<>-------1 
WEn-------1 
WE,...._-----i 
WEr1-------1 
OE~------~ 

~6 ~7 ..:s .. 10 

6.6 7.5 8.6 10 

4.4 5.0 5.0 5.5 

4.8 4.8 5.0 5.5 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

Uri it 

ns 

ns 

ns 

z:z~------~~~~~~~~~~-' 

DQao - DQd7 

eJ:f:l:fili!f» 
ELECTRONICS 

The KM732V595A/L is a 1,048,576 bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System . 

It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ . 
Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP is blocked to control signals . 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs . 

Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 

advance(ADV) input. 
LBO pin is DC operated and determines burst sequence (linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM732V595A/L is fabricated using SAMSUNG's high per
formance CMOS technology and is available in a 1 OOpin TQFP 
package. Multiple power and ground pins are utilized to mini

mize ground bounce. 

BURST 
ADDRESS A'o _ A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
REGISTER 

BUFFER 

32Kx32 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM732V595A/L 32Kx32 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

..- N -c u ..c m N ~ ,~ lfu I> 
~~I~ ~l~l~l~l~I~ ~ ~ dl~l~I~ ~ ~ ~ ~ ~ 

0 CJ) 00 t-- co LO -:I' MN..- 0 CJ) 00 t-- co LO -:I' ('I) N ..-
N.C. 1 ~ CJ) 

CJ) CJ) CJ) CJ) CJ) CJ) CJ) CJ) CJ) 00 00 00 00 00 00 00 00 00 80 N.C. 
DQco 2 0 79 DQb7 
DQc1 3 78 DQbs 
VDDQ 4 77 VDDQ 
Vssa 5 76 Vssa 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 
DQc4 8 73 DQb3 
DQcs 9 72 DQb2 
Vssa 10 71 Vssa 
VDDQ 11 100 Pin 70 VDDQ 
DQcs 12 69 DQb1 
DQc7 13 68 DQbo 
N.C. 14 67 Vss 
Voo 15 TQFP 66 N.C. 
N.C. 16 65 Voo 
Vss 17 64 z:z 

DQdo 18 

(20mm x 14mm) 
63 DQa1 

DQd1 19 62 DQas 
VDDQ 20 61 VDDQ 
Vssa 21 60 Vssa 
DQd2 22 59 DQas 
DQd3 23 58 DQa4 
DQd4 24 57 DQa3 
DQds 25 56 DQa2 
Vssa 26 55 Vssa 
VDDQ 27 54 VDDQ 
DQds 28 53 DQa1 
0Qd7 29 52 DQao 
N.C. 30c;; ~ ~ ~ ~ co t-- 00 CJ) 0 ..-NM'l:!'LOCOt-- ~ ~ g51 N.C . ('I) ('I) ('I) ('I) -:I' -:I' -:I' -:I' -:I' -:I' -:I' -:I' 

PIN NAME 
SYMBOL 

~ 
PIN NAME ..... -:::-] TQFP PIN NQ. >I t__SYMBOL 

.-::::- PIN NAME _c_••· .. •· l"C}F'r> p11\J N9; 
Ao -A14 Address Inputs 32,33,34,35,36,37, Voo Power Supply(+3.3V) 15,41,65,91 

44,45,46,47,48,81, Vss Ground 17,40,67,90 
82,99, 100 N.C. No Connect 1, 14, 16,30,38,39,42,43, 

ADV Burst Address Advance 83 49,50,51,66,80 
ADSP Address Status Processor 84 DQao - a1 Data Inputs/Outputs 52,53,56,57,58,59,62,63 
ADSC Address Status Controller 85 DQbo- b7 68,69,72,73,74,75,78,79 
CLK Clock 89 DQco-c1 2,3,6, 7, 8,9, 12, 13 
CS1 Chip Select 98 DQdo-d7 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 VDDQ Output Power Supply 4, 11,20,27,54,61,70,77 
CS2 Chip Select 92 (+2.5V) 
WEx Byte Write Inputs 93,94,95,96 Vssa Output Ground 5, 10,21,26,55,60,71,76 
OE Output Enable 86 
GW Global Write Enable 88 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

dfofillii" 
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KM732V595A/L 32Kx32 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM732V595A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 

When ll is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ll pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples Ai5SP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
Ar5SP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low( regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and PJ5'iJ are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao - DQa7, WEb controls DQbo - DQb7, WEc controls DQco - DQc7, and WEd 
controls DQdo - DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE (Interleaved Burst) 

First Address 0 0 0 1 1 0 1 1 

l 0 1 0 0 1 1 1 0 
1 0 1 1 0 0 0 1 

Fourth Address 1 1 1 0 0 1 0 0 

(Linear Burst) 

First Address 0 0 1 1 0 1 1 

1 1 1 0 1 1 0 0 
0 1 1 0 0 0 1 

Fourth Address 1 0 0 0 1 1 0 

NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

•liMfiiiiliP 
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KM732V595A/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

CS1 CS2 CS2 AOSP ADSC 

H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

NOTE: 1. X means "Don't Care". 

ADV WRITE 

x x 
x x 
x x 
x x 
x x 
x x 
x L 

x H 

L H 

L H 

L L 

L L 

H H 

H H 

H L 

H L 

2. The rising edge of clock is symbolized by t . 

32Kx32 Synchronous SRAM 

CLK Address· Accessed 9r:>iriti~nt .. 7 .. ·• .-.1 
t NIA Not Selected 

t NIA Not Selected 

t NIA Not Selected 

t NIA Not Selected 

t NIA Not Selected 

t External Address Begin Burst Read Cycle 

t External Address Begin Burst Write Cycle 

t External Address Begin Burst Read Cycle 

t Next Address Continue Burst Read Cycle 

t Next Address Continue Burst Read Cycle 

t Next Address Continue Burst Write Cycle 

t Next Address Continue Burst Write Cycle 

t Current Address Suspend Burst Read Cycle 

t Current Address Suspend Burst Read Cycle 

t Current Address Suspend Burst Write Cycle 

t Current Address Suspend Burst Write Cycle 

3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

\ 
'••···< 

BW WE a WEb 
C" 

WE<: WEd GW Qperatit>H ·······.·····•· .... ~ ___; 
H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE: 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( t ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 
F__:··>:..<. ~ 

...:::. ..... ~i· .. ···········•·.••7 ... ·. zz OE 
Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

e1Mfiliii" ELECTRONICS 

11ostatu$ 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

All L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle, One byte 
Initiate Read Cycle 

One L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, One byte 
One L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

ABSOLUTE MAXIMUM RATING* 

l>:··· .. • ····· "· ·:'·· •· ... :·.·· >··:::::.:~~~~·= .£ .• J;J\•.·±E<·] · ··:>]•·]£,· ·]>s~icciJIF]---£·]·· ·11·~ sv~fuh~1:>1 iJ·.--.•.-]·'j·····:>GJCc=£cc~L .... ~L...::..--LilL--Jlf~82&~"·'~~.'-"~,•'----£J<]~TT2ss~4·1 '·] "'-Z:M~ZLIJ 
Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 

Voltage on Vooa Supply Relative to Vss Vooa Voo 

Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 

Voltage on 1/0 Pin Relative to Vss V10 -0.3 to Vooa + 0.5 

Power Dissipation Po 1.2 

Storage Temperature TsTG -65 to 150 

Operating Temperature TOPR Oto 70 

Storage Temperature Range Under Bias TBIAS -10 to 85 

*NOTE: Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS co·c::;: TA::;: 70°C) 

§Yml?<>I 
Voo 3.13 

Supply Voltage 
Vooa 2.37 

Ground Vss 0 

CAPACITANCE*(TA = 2s·c, f = 1MHz) 

r•~~¢96di~ic;#(f ~ .L .I 

<····...:·..: = 
Input Capacitance CIN VIN=OV 

Output Capacitance COUT VouT=ov 

*NOTE: Sampled not 100% tested. 

•1Mfiiiii» 
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3.3 

2.5 

0 

Min 

3.47 

2.9 

0 
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DC ELECTRICAL CHARACTERISTICS 
(VDD=3.3V±5%, VDDQ=2.5V+0.4V/-0.13Vor TA= o·c to 70°C) 

Parameter .<<. _>I ~Yti'l!>QI Test conditions 
. · ... / .... ~2·.····· M~X~ .... ·~'''-"- . 

Input Leakage Current( except ZZ) llL Voo = Vss to Voo , VIN = Vss to Voo -2 +2 

Output Leakage Current IOL Output Disabled, VouT = Vss to Vooo -2 +2 

-6 - 290 
Device Selected, louT = OmA, 

-7 270 
Ice ZZ~VIL, All Inputs= VIL or VIH 

-
Operating Current 

Cycle Time 2 tCYC min 
-8 - 260 

-10 240 

Device deselected, louT = OmA, -6 70 
lss zz ~VIL, f = Max, 

All lnputs~0.2V or z Voo-0.2V -7/8/10 60 

Device deselected, louT = OmA, - 10 
Standby Current ISB1 ZZ~0.2V, f= 0, 

All lnputs=fixed (Voo-0.2V or 0.2V) L-Ver. - 1.0 

Device deselected, louT = OmA, - 10 
lsB2 ZZ2Voo-0.2V, f =Max, 

All lnputs~VIL or zV1H L-Ver. 500 

Output Low Voltage VoL IOL = 1.0mA - 0.4 

Output High Voltage VoH loH = -1.0mA 2.0 -
Input Low Voltage VIL -0.3* 0.7 

Input High Voltage VIH 1.7 5.5** 

* VIL(min) = -3.0(Pulse Widths;:2ons) 
**In Case of 110 Pins, the Max. VIH = VDDQ + 0.5V 

TEST CONDITIONS 

(TA= o·c to 70°C, Voo=3.3V±5%, Vooa=2.5V+0.4V/-0.13V, unless otherwise specified) 

·•·•···• < :-.i.~ Parameter :c ~-:-
·: ya1q~ -"-

""" --"' -"-
Input Pulse Level 0 to 2.5V 

Input Rise and Fall Time(Measured at 0.3V and 2.1V) 2ns 

Input and Output Timing Reference Levels VDDQ/2 

Output Load See Fig. 1 

Output Load(B) 
Output Load(A) (for tLZC, tLZOE, tHZOE& tHZC) 

RL=50.Q 

Z0=50.Q 

*Capacitive Load consists of all components of 
the test environment. 

tt:!:i:Hliii" ELECTRONICS 

*Including Scope and Jig Capacitance 

Fig. 1 

-"-

Unit 

µA 
µA 
mA 

mA 

mA 

mA 

mA 

µA 

v 
v 
v 
v 

~ 
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Clock Access Time tCD 4.4 5.0 5.0 5.5 ns 

Output Enable to Data Valid tOE 4.8 4.8 5.0 5.5 ns 

Clock High to Output Low-Z tLZC 0 0 0 0 ns 

Output Hold from Clock High tOH 1.5 1.5 1.5 2.0 ns 

Output Enable Low to Output Low-Z tLZOE 0 0 0 0 ns 

Output Enable High to Output High-Z tHZOE 4.0 4.0 4.0 4.0 ns 

5.0 1.5 5.0 1.5 5.0 1.5 5.0 ms 

Clock High Pulse Width tCH 2.5 2.5 2.5 3.0 ns 

Clock Low Pulse Width tCL 2.5 2.5 2.5 3.0 ns 

Address Setup to Clock High tAS 2.0 2.0 2.0 2.0 ns 

Address Status Setup to Clock High tSS 2.0 2.0 2.0 2.0 ns 

Data Setup to Clock High tDS 2.0 2.0 2.0 2.0 ns 

Write Setup to Clock High (GW, BW, WEx) tWS 2.0 2.0 2.0 2.0 ns 

Address Advance Setup to Clock High tADVS 2.0 2.0 2.0 2.0 ns 

Chip Select Setup to Clock High tCSS 2.0 2.0 2.0 2.0 ns 

Address Hold from Clock High tAH 0.5 0.5 0.5 0.5 ns 

Address Status Hold from Clock High tSH 0.5 0.5 0.5 0.5 ns 

Data Hold from Clock High tDH 0.5 0.5 0.5 0.5 ns 

Write Hold from Clock High (GW, BW, WEx) tWH 0.5 0.5 0.5 0.5 ns 

Address Advance Hold from Clock High tADVH 0.5 0.5 0.5 0.5 ns 

Chip Select Hold from Clock High tCSH 0.5 0.5 0.5 0.5 ns 

ZZ High to Power Down tPDS 2 2 2 2 cycle 

ZZ Low to Power Up tPUS 2 2 2 2 cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

ttMfiliiliP 
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CLOCK 

ADSP 

ADSC 

ADDRESS 

WRITE 

cs 
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OE 
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TIMING WAVEFORM OF READ CYCLE 
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KM732V595A/L 32Kx32 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 

Data ...._ l/0[0:63) 

Address 
A[0:15J A[15J A[0:14J l A[15J A[0:14J l 

l ....t. _( "T 

CLK 
Address Data l Address Data 

L_. CS2 CS2 

~ 
CS2 i___.., CS2 

64-Bits CLK 32Kx32 CLK 32Kx32 
Microprocessor Address ~ ADSC 

SPB 
~ ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(BankO) 

OE 
(Bank 1) 

Cache 
Controller ~ CS1 CS1 

ADV ADSP I- ADV ADSP f-

l J J t 
ADS 

INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 

2 Cycle Enable - 1 cycle Dis~ble Mod,e can re~uce Oat~ Conte~tion in ~ual Ban~ Operati,on. 

Clock 

CS1 

A1& 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

tLZC, tCD~ I 1 1 1 

-------------------t"'t"t11« Q2-1 ~ Q2-2 ~ Q2-3 )§§( Q2-4 

ml Undefined ll1I Don't Care 

•t:f:I: fj liii" 
ELECTRONICS 
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KM732V599A/L 32Kx32 Synchronous SRAM 

32Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation . 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• VDD = 3.3V-5%/+10% Power Supply 
• 5V Tolerant Inputs except 1/0 Pins 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via Z:Z Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable . 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 
•·. ., .. ~ .. •. ·.·.•. ... . . ·• . ·. . . .·· ..... 

• < _ ~~tamE?ter .•... SYJl'lbl:)I ~7_J -a -10 Unit 
;..::. 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK~~---~~---~--> 

Lso~~-+-~~+-~~ 

ADV 
ADSC ..J a:: ow a:: I

I- !2 z (!) 
ow (.)a:: 

CS1 _..___,,---... 

CS2 
CS2 
Gijij------i 
sw------i 

WEa------i 
WEb------< 
WEc------i 
WE'd------t 
OE~~~~~~~~ 

7.5 8.6 10 

4.5 5.0 5.0 

4.5 5.0 5.0 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

ns 

Z2.~~~~~~~-~~~~~~~~~~ 

DQaO- DQd7 

•1:f:I: fjiiiliP 
ELECTRONICS 

The KM732V599A/L is a 1,048,576-bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System . 
It is organized as 32K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ. 
Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high . 
And with CS1 high, ADSP is blocked to control signals. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
LBO pin is DC operated and determines burst sequence(linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by cur
rent regardless of CLK. 
The KM732V599A/L is fabricated using SAMSUNG's high per
formance CMOS technology and is available in a 1 OOpin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 

ADDRESS A'o-A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
REGISTER 

BUFFER 

32Kx32 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM732V599A/L 32Kx32 Synchronous SRAM 

PIN CONFIGURA TION(TOP VIEW) 

PIN NAME 

Ao-A14 

ADV 
ADSP 
ADSC 
CLK 
CS1 
CS2 
CS2 
WEx 
OE 
GW 
BW 
zz 
LBO 

~~I§ ~l~~l~l~I~ ~ ~ dl~l~l~l~l~I~ ~ ~ 
00>cor--.<0 LO "'=t M N Ci) 0 C>COr--.<OLO"'=tMN..-

N.C. 1~C>C>C>C> C> C> C> C> 0) co co co co co co co co C080 

DQco 2 0 79 
DQc1 3 78 
VDDQ 4 77 
Vssa 5 76 
DQc2 6 75 
DQc3 7 74 
DQC4 13 73 
DQcs 9 72 
VSSQ 10 71 
VDDQ 11 100 Pin 70 
DQcs 12 69 
DQc1 13 68 

14 67 N.C. 
Voo 15 TQFP 66 
N.C. 16 65 
Vss 17 64 

DQdo 18 

(20mm x 14mm) 
63 

DQd1 19 62 
VDDQ 20 61 
VSSQ 21 60 
DQd2 22 59 
DQd3 23 58 
DQd4 24 57 
DQds 25 56 
Vssa 26 55 
VDDQ 27 54 
DQds 28 53 
DQd7 29 52 
N.C. 30~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~51 "'=t 

m~~~ ~~UUcnauu.-.-.-.-.-uu IO"'""'r>.:(.-o · ·cno · ·o.-Nr>.., · · 
~ zz>>zz~~~~~zz 

Address Inputs 

Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 
Chip Select 
Chip Select 
Chip Select 
Byte Write Inputs 
Output Enable 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Confrol 

32, 33, 34, 35, 36, 37, 
44,45,46,47,48,81, 
82,99,100 
83 
84 
85 
89 
98 
97 
92 
93,94,95,96 
86 
88 
87 
64 
31 

Voo 
Vss 
N.C. 

DQao-a1 
DQbo-b7 
DQco-c1 
DQdo-d7 

VDDQ 

Vssa 

PINNAME. 
Power Supply{+3.3V) 
Ground 
No Connect 

Data Inputs/Outputs 

Output Power Supply 
(+3.3V) 
Output Ground 

ttMfiliii» 
ELECTRONICS 

N.C. 
0Qb7 
DQbs 
VDDQ 
Vssa 
DQbs 
DQb4 
DQb3 

DQb2 
Vssa 
VDDQ 
DQb1 
DQbo 
Vss 
N.C. 
Voo 
zz 
DQa1 
DQas 
VDDQ 
Vssa 
DQas 
DQa4 
DQa3 
DQa2 
Vssa 
VDDQ 
DQa1 
DQao 
N.C. 

15,41,65,91 
17,40,67,90 
1, 14, 16,30,38,39,42,43, 
49,50,51,66,80 
52,53,56,57,58,59,62,63 
68,69, 72, 73, 7 4, 75, 78, 79 
2,3,6,7,8,9, 12, 13 
18, 19,22,23,24,25,28,29 

4, 11,20,27,54,61,70,77 

5, 10,21,26,55,60,71,76 
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KM732V599A/L 32Kx32 Synchronous SRAM 

FUNCTION DESCRIPTION 

The KM732V599A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 

2 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter-
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao - DQa1, WEb controls DQbo - DQb1, WEc controls DQco - DQc1, and WEd 
controls DQdo - DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First[ddres• 

Fourth Address 

First rdress 
Fourth Address 

Case2 

0 1 
1 0 
1 1 
0 0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

d!fifilfoiP 
ELECTRONICS 

case<3 
A1 AO. 
1 0 
1 1 
0 0 
0 1 

A1 
1 
1 
0 
0 

(Interleaved Burst) 

1 
1 
0 
0 

1 
0 
1 
0 

(Linear Burst) 
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KM732V599A/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

'<:GS1:/ CS2 9$Z AOSP. APSC 
H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

32Kx32 Synchronous SRAM 

ADV WRITE OLK AddressACcessed ''0~@1i9tj 

x x i N/A Not Selected 

x x N/A Not Selected 

x x N/A Not Selected 

x x N/A Not Selected 

x x N/A Not Selected 

x x External Address Begin Burst Read Cycle 

x L External Address Begin Burst Write Cycle 

x H Externai Address Begin Burst Rei:jd Cycie 

L H Next Address Continue Burst Read Cycle 

L H Next Address Continue Burst Read Cycle 

L L Next Address Continue Burst Write Cycle 

L L Next Address Continue Burst Write Cycle 

H H Current Address Suspend Burst Read Cycle 

H H Current Address Suspend Burst Read Cycle 

H L Current Address Suspend Burst Write Cycle 

H L Current Address Suspend Burst Write Cycle 

NOTE: 1. X means "Don't Care". 2. The rising edge of clock is symbolized by i. 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

Wea,.> , .. ; .. web·;:··. wec~r= WEd ·27 PP~tati~n l2 ~ 
"" H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE: 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

7 3==::: 
OE ;· a 

Sleep Mode H x 
Read 

L L 

L H 

Write L x 
Deselected L x 

et:f:I: fiil!i" ELECTRONICS 

11ostatu$ 

High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 
1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM732V599A/L 32Kx32 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

All L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle, One byte 
Initiate Read Cycle 

One L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, One byte 
One L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE: 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

2. WEx means WEa - WEd. 

ABSOLUTE MAXIMUM RATING* 
--,.,- ~ •·• ~ 

SyrrilJc:>I· .• ~ ·······••I -- ae1~i··~· ····• >> ·· < L <· •.•. Unit Parameter ·.·• ...;:. 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on Vooa Supply Relative to Vss Vooa Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss V10 -0.3 to Vooa + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TsTG -65 to 150 ·c 
Operating Temperature TOPR Oto 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

.···•·< 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS (0°C s TA s 70°C) 

---1 
Typ~ Max 

·----ii 
Uh it 

.... 
_: F .. ' .c- Parameter · .. ···· /<•.··•· ·········•.· Symbol ~~ Mill 

Supply Voltage 
3.13 

3.3 3.6 v 
3.3 3.6 v 

Voo 3.13 

VDDQ 

Ground Vss 0 0 0 v 

CAPACITANCE*(TA= 2s·c, f= 1MHz) 

Symbol Test condition 1 _ 
2 

Min .•......•......• M~x ........ ~ .... . 
Unit ••·········· ... • Input Capacitance CIN VIN=OV 5 pF 

Output Capacitance Cour VouT=OV 7 pF 

*NOTE: Sampled not 100% tested. 

707 •t:!:i:filUllP 
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KM732V599A/L 32Kx32 Synchronous SRAM 

DC ELECTRICAL CHARACTERISTICS 
(Voo=3.3V-5%+10%, TA= 0°C to 70°C) 

>> &vx +<i 
Input Leakage Current( except ZZ) llL Voo = Vss to Voo, V1N = Vss to Voo 

Output Leakage Current IOL Output Disabled, VouT = Vss to VDDQ 

Operating Current Ice Device Selected, IOUT = OmA, zz:::;; VIL, 

All Inputs= VIL or VIH 
Cycle Time ~ tCYC min 

Standby Current Device deselected, louT = OmA, ZZsV1L, 
ISB 

f =Max, All lnputss0.2Vor ~ Voo-0.2V 

Device deselected, louT = OmA, 

ISB1 zzso.2v, f= o, 
All Inputs =fixed( Voo-0.2V or 0.2V) 

Device deselected, louT = OmA, 

ISB2 ZZ~Voo-0.2V, f =Max, 

All lnputssV1L or ~VIH 

Output Low Voltage VOL loL= 8.0mA 

Output High Voltage VoH IOH =-4.0mA 

Input Low Voltage VIL 

Input High Voltage VIH 

* V1L(min) = -3.0(Pulse Widths2Qns) 
** In Case of 1/0 Pins, the Max. V1H = Vooo + 0.5V 

TEST CONDITIONS 
(TA= o ·c to 70 ·c, Voo=3.3V-5%/+ 10% unless otherwise specified) 

Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 

Input and Output Timing Reference Levels 

Output Load 

:::7:'. 

:>·::/ 

-7 

-8 

-10 

-7 

-8 

-10 

L-Ver. 

L-Ver. 

Output Load(A) Output Load(B) 

····· 

i 

-2 +2 

-2 +2 

- 270 

- 260 

- 240 

- 60 

- 60 

- 60 

- 10 

- 1.0 

- 10 

- 500 

- 0.4 

2.4 -
-0.5* 0.8 

2.0 5.5** 

Oto 3V 

2ns 

1.5V 

See Fig. 1 

(for tLZC, tLZOE, tHZOE& tHZC) 

+3.3V 
RL=50Q 

VL=1.5V Dout 
319Q 

Z0=50Q 
353Q 5pF* 

* Capacitive Load consists of all components of 
the test environment. Fig. 1 *Including Scope and Jig Capacitance 

dfa fill w• 
ELECTRONICS 

~) 
µA 
µA 

mA 

mA 

mA 

mA 

mA 

µA 

v 

v 

v 

v 
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KM732V599A/L 32Kx32 Synchronous SRAM 

AC TIMING CHARACTERISTICS 
( Voo=3.3V-5%/+10%,TA = o·c to 70°C) 

"• 
Parameter 

Cycle Time 

Clock Access Time 

Output Enable to Data Valid 

Clock High to Output Low-Z 

Output Hold from Clock High 

Output Enable Low to Output Low-Z 

Output Enable High to Output High-Z 

Clock High to Output High-Z 

Clock High Pulse Width 

Clock Low Pulse Width 

Address Setup to Clock High 

Address Status Setup to Clock High 

Data Setup to Clock High 

Write Setup to Clock High (GW, BW, WEx) 

Address Advance Setup to Clock High 

Chip Select Setup to Clock High 

Address Hold from Clock High 

Address Status Hold from Clock High 

Data Hold from Clock High 

Write Hold from Clock High (GW, BW, WEx) 

Address Advance Hold from Clock High 

Chip Select Hold from Clock High 

ZZ High to Power Down 

ZZ Low to Power Up 

KM732V599A~7 
~Yl'1'l'>:91 

Min M~1< 
tCYC 7.5 -
tCD - 4.5 

tOE - 4.5 

tLZC 0 -
tOH 1.5 -
tLZOE 0 -
tHZOE - 4.0 

tHZC 1.5 5.0 

tCH 2.5 -
tCL 2.5 -
tAS 2.0 -
tSS 2.0 -
tDS 2.0 -
tWS 2.0 -
tADVS 2.0 -
tCSS 2.0 -
tAH 0.5 -
tSH 0.5 -
tDH 0.5 -
tWH 0.5 -
tADVH 0.5 -
tCSH 0.5 -
tPDS 2 -
tPUS 2 -

KM732'V599A~8 kM732V599A'-1o••:c•·· 
Unit 

Min Max Min Max I·•····•'..::_ 

8.6 - 10 - ns 

- 5.0 - 5.0 ns 

- 5.0 - 5.0 ns 

0 - 0 - ns 

1.5 - 1.5 - ns 

0 - 0 - ns 

- 4.0 - 4.0 ns 

1.5 5.0 1.5 5.0 ns 

2.5 - 3.0 - ns 

2.5 - 3.0 - ns 

2.0 - 2.0 - ns 

2.0 - 2.0 - ns 

2.0 - 2.0 - ns 

2.0 - 2.0 - ns 

2.0 - 2.0 - ns 

2.0 - 2.0 - ns 

0.5 - 0.5 - ns 

0.5 - 0.5 - ns 

0.5 - 0.5 - ns 

0.5 - 0.5 - ns 

0.5 - 0.5 - ns 

0.5 - 0.5 - ns 

2 - 2 - cycle 

2 - 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

1 
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KM732V599A/L 32Kx32 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 
The Samsung 32Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 

Data 
l/0[0:63] 

Address 
A[o:1s1 A[1s1 A[0:14) I A[15J A[0:14] I 

l ::£ l I 

CLK 
Address Data l Address Data 

~ CS2 CS2 

n CS2 ~ CS2 

64-Bits CLK 32Kx32 CLK 32Kx32 
Microprocessor Address ADSC 

SPB 
ADSC 

SPB 
SRAM SRAM 

L____. CLK WEx WEx 

OE 
(BankO) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP I- ADV ADSP f-

L 1 J_ J 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 cycle Dis~ble Mod.e can re~uce Oat~ Conte~tion in ~ual Ban~ Operati,on. 

Clock 

CS1 

A15 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

tLZC, tCD~ 1 1 1 1 

--------------------++H Q2-1 ~ Q2-2 )§§( Q2-3 )§§( Q2-4 

Iii Undefined IZl Don't Care 

tlm'if1liil1P 
ELECTRONICS 
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KM736V595A/L 32Kx36 Synchronous SRAM 

32Kx36-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation. 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Core Supply Voltage: 3.3V±5% 
• 1/0 Supply Voltage: 2.5V+0.4/-0.13V. 
• 5V Tolerant Inputs except 1/0 Pins 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
~ LBO P!n a!!ows a cho!ce of e!ther a !nter!eaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 

I\ :( 

Cycle Time 

Clock Access Time 

Output Enable Access Time 

tCYC 

tCD 

tOE 

LOGIC BLOCK DIAGRAM 

CLK~~--~~--~--~ 
reo~~-i.-~~-1-~~ 

ADV 
AD5C 

OE~~~~~~~~ 

iz 

OQao- DQd1 
OQPa - DQPd 

•11Jnf111!1• 
ELECTRONICS 

·:::: .. ;:;: <::· 
40 ., l<:'O 

6.6 7.5 8.6 10 

4.4 5.0 5.0 5.5 

4.8 4.8 5.0 5.5 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

Unit 

ns 

ns 

ns 

The KM736V595A/L is a 1, 179,648 bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 
It is organized as 32K words of 36bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO,ZZ. 
Write cycles are internally self-timed and synchronous . 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WE.x and BW when GW is high. 
.A.!1d with CS1 h!gh, .A.DSP !s b!ocked to control s!gna!s. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input . 
LBO pin is DC operated and determines burst sequence(linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM736V595A/L is fabricated using SAMSUNG's high per
formance CMOS technology and is available in a 1 OOpin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 
ADDRESS A'o _ A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
REGISTER 

BUFFER 

32Kx36 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM736V595A/L 32Kx36 Synchronous SRAM 

0 Ol CX> ...... co LO '¢ ('<) N.,.... 0 Ol CX> t-- CO LO '¢ M N .,.... 
DQPc 1 ~ Ol Ol Ol Ol Ol Ol Ol Ol Ol Ol CX> CX> CX> CX> CX> CX> CX> <X) CX> 80 DQPb 
DQco 2 0 79 0Qb7 
DQc1 3 78 DQbs 
VDDQ 4 77 Vooa 
Vssa 5 76 Vssa 
DQc2 6 75 DQbs 
DQca 7 74 0Qb4 
DQC4 8 73 0Qb3 
DQcs 9 72 DQb2 
Vssa 10 71 Vssa 
VDDQ 11 100 Pin 70 VDDQ 
DQcs 12 69 DQb1 
DQc1 13 68 DQbo 
N.C. 14 67 Vss 
Voo 15 TQFP 66 N.C. 
N.C. 16 65 Voe 
Vss 17 64 Z2 

DQdo 18 

(20mm x 14mm) 
63 DQa1 

DQd1 19 62 DQas 
VDDQ 20 61 VDDQ 
Vssa 21 60 Vssa 
DQd2 22 59 DQas 
DQda 23 58 DQa4 
DQd4 24 57 0Qa3 
DQds 25 56 DQa2 
Vssa 26 55 Vssa 
VDDQ 27 54 VDDQ 
DQds 28 53 DQa1 
DQd1 29 52 DQao 

DQPd 30c;; ~ ~ '¢ lO co ...... <X) (J) 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ g51 DQPa ('<) ('<) ('<) ('<) ('<) ('<) '¢ 

PIN NAME 
SYMBOL ---·····<PINNAME •·.c2·· TQFP PINNO~ I SYMBOL PIN NAME \ T9fRP1f\l NC>• 

Ao-A14 Address Inputs 32,33,34,35,36,37, Voo Power Supply(+3.3V) 15,41,65,91 
44,45,46,47,48,81, Vss Ground 17,40,67,90 
82,99,100 N.C. No Connect 14, 16,38,39,42,43,49,50 

ADV Burst Address Advance 83 66 
ADSP Address Status Processor 84 0Qao-a7 Data Inputs/Outputs 52,53,56,57,58,59,62,63 
ADSC Address Status Controller 85 0Qbo-b7 68,69, 72, 73, 7 4, 75,78,79 
CLK Clock 89 OQco- C7 2,3,6,7,8,9, 12, 13 
CS1 Chip Select 98 DQdo-d1 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 DQPa-Pd 51,80,1,30 
CS2 Chip Select 92 
WEx Byte Write Inputs 93,94,95,96 VDDQ Output Power Supply 4, 11,20,27,54,61,70,77 
OE Output Enable 86 (+2.5V) 
GW Global Write Enable 88 Vssa Output Ground 5, 10,21,26,55,60,71,76 
BW Byte Write Enable 87 
Z2 Power Down Input 64 
LBO Burst Mode Control 31 

•tMfiliil* 
ELECTRONICS 
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KM736V595A/L 32Kx36 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM736V595A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs {with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ionored on the clock edoe that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access-of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao - DQa1 and DQPa, WEb controls DQbo - DQb7 and DQPb, WEc controls 
DQco - DQc7 and DQPc, and WEd control DQdo - DQd7 and DQPd. Read or write cycle may also be initiated with ADSC, instead of 
ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First Address 

1 
Fourth Address 

First rdress 

Fourth Address 

0 
1 
0 
1 

0 
1 
1 
0 

1 
0 
1 
0 

1 
0 
1 
0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

•1Mfiliii" ELECTRONICS 

1 
1 
0 
0 

0 
1 
0 
1 

(Interleaved Burst) 

1 
1 
0 
0 

(Linear Burst) 

1 1 
0 0 
0 1 
1 0 
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KM736V595A/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

CS1 CS2 CS2 ADSP ADSC 

H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

NOTE : 1. X means "Don't Care". 

•·ADV WRITE 

x x 
x x 
x x 
x x 
x x 
x x 
x L 

x H 

L H 

L H 

L L 

L L 

H H 

H H 

H L 

H L 

2. The rising edge of clock is symbolized by i . 

32Kx36 Synchronous SRAM 

CLK Address Accessed P~r~ti()~ 

····----> i N/A Not Selected 

i N/A Not Selected 

i N/A Not Selected 

i N/A Not Selected 

i NIA Not Selected 

i External Address Begin Burst Read Cycle 

i External Address Begin Burst Write Cycle 

i External Address Begin Burst Read Cycle 

i Next Address Continue Burst Read Cycle 

i Next Address Continue Burst Read Cycle 

i Next Address Continue Burst Write Cycle 

i Next Address Continue Burst Write Cycle 

i Current Address Suspend Burst Read Cycle 

i Current Address Suspend Burst Read Cycle 

i Current Address Suspend Burst Write Cycle 

i Current Address Suspend Burst Write Cycle 

3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

GW 
......... 

BW WE a WEb wee "' L 2cc wJ:~ ~ ~ 2cc 

H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

. /.I zz> l···'OE···· 
Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

•l:fatJiiil• ELECTRONICS 

F 1io Statu$ • · · 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care" . 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM736V595A/L 32Kx36 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

AllL Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
AllL 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cyc!e, One b}tte 
Initiate Read Cycle 

OneL Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L H L 

Read Cyc!e 
Data=Qn 

Write Cycle, One byte 
OneL 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

ABSOLUTE MAXIMUM RA TING* 

··············)•----2± 

T::C: . cc .• ..... ....... ? ... • •/ > k<<··· .. >~ ,;~- .•• >?< ·• >•urdt.••••.> 
····· 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on Vooa Supply Relative to Vss Vooa Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss Vto -0.3 to VDDQ + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TOPR Oto70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

*NOTE: Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS co·c ~TA~ 70°C) 

Voo 3.13 3.3 3.47 v 
Supply Voltage 

VDDQ 2.37 2.5 2.9 v 
Ground Vss 0 0 0 v 

CAPACITANCE*(TA= 2s·c, f= 1MHz) 

Input Capacitance CtN VtN=OV 5 pF 

Output Capacitance CouT Vour=OV 7 pF 

*NOTE : Sampled not 100% tested. 

tt:!:i.Hliii" ELECTRONICS 
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KM736V595A/L 32Kx36 Synchronous SRAM 
DC ELECTRICAL CHARACTERISTICS 
(Voo=3.3V±5%, Vooa=2.5V+0.4V/-0.13V or TA= a·c to 70°C) 

) ...••. < :< 
~c< > test conditions 

··········· Input Leakage Current( except ZZ) Ill Voo = Vss to Voo, VIN = Vss to Voo 
•·2< . 

Output Leakage Current IOL Output Disabled, VouT = Vss to Vooo 

-6 
Device Selected, louT = OmA, 

-7 
ZZsV1L, All Inputs= VIL or VIH Operating Current Ice 

Cycle Time 2 tCYC min 
-8 

-10 

Device deselected, louT = OmA, -6 
ISB ZZsV1L, f =Max, 

All lnputss0.2V or 2 Voo-0.2V -7/8/10 

Device deselected, louT = OmA, 

Standby Current ISB1 zzso.2v, f= o, 

All lnputs=fixed (Voo-0.2V or 0.2V) L-Ver. 

Device deselected, louT = OmA, 

ISB2 ZZ2 Voo-0.2V, f = Max, 

All lnputssV1L or 2V1H L-Ver. 

Output Low Voltage VOL loL = 1.0mA 

Output High Voltage VOH IOH = -1.0mA 

Input Low Voltage VIL 

Input High Voltage VIH 

* V1L(min) = -3.0(Pulse Widths 20ns) 
**In Case of 110 Pins, the Max. VIH = VDDQ + 0.5V 

TEST CONDITIONS 

A= a·c to 1o·c Voo=3.3V±S% 

Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2.1V) 

Input and Output Timing Reference Levels 

Output Load 

Output Load(A) Output Load(B) 

~ l<JW~ .... •.l'lllW: 

-2 +2 

-2 +2 

290 

- 270 

- 260 

- 240 

- 70 

- 60 

- 10 

- 1.0 

- 10 

- 500 

- 0.4 

2.0 -
-0.3* 0.7 

1.7 5.5** 

0 to 2.5V 

2ns 

VDDQ/2 

See Fig. 1 

(for tLZC, tLZOE, tHZOE& tHZC) 

RL=50.Q 

Z0=50.Q 

* Capacitive Load consists of all components of 
the test environment. Fig. 1 *Including Scope and Jig Capacitance 

ttMfiliiliP 
ELECTRONICS 

L.~•>• 
µA 
µA 

mA 

mA 

mA 

mA 

mA 

mA 

µA 

v 
v 
v 

v 
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KM736V595A/L 32Kx36 Synchronous SRAM 

AC TIMING CHARACTERISTICS 
Voo=3.3V±5%, Vooa=2.5V+0.4V/-0.13V, TA= o·c to 70 1 
/>(/ >//;< ... ,,,. ,/\ ? 

1> .\ .,,. 
.,c: KM736V595A~7 KMn6.~95A4! l<M13$V595A~1o 

Unit 
./ 

</. 

···••· >··· > ./ 
I/} <~,., ·••>Min 1 w~x .. ,•, Min Max Min Max Min Max 

Cycle Time tCYC 6.6 - 7.5 - 8.6 - 10 - ns 

Clock Access Time tCD - 4.4 5.0 - 5.0 - 5.5 ns 

Output Enable to Data Valid tOE - 4.8 - 4.8 - 5.0 - 5.5 ns 

Clock High to Output Low-Z tLZC 0 - 0 - 0 0 - ns 

Output Hold from Clock High tOH 1.5 - 1.5 - 1.5 - 2.0 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE - 4.0 - 4.0 - 4.0 - 4.0 ns 

Clock High to Output High-Z tHZC 1.5 5.0 1.5 5.0 1.5 5.0 1.5 5.0 ns 

Clock High Pulse Width tCH 2.5 - 2.5 - 2.5 3.0 - ns 

Clock Low Pulse Width tCL 2.5 - 2.5 - 2.5 3.0 - ns 

Address Setup to Clock High tAS 2.0 - 2.0 - 2.0 2.0 - ns 

Address Status Setup to Clock High tSS 2.0 - 2.0 - 2.0 2.0 - ns 

Data Setup to Clock High tDS 2.0 - 2.0 - 2.0 2.0 - ns 

Write Setup to Clock High (GW, BW, WEx) tWS 2.0 - 2.0 - 2.0 2.0 - ns 

Address Advance Setup to Clock High tADVS 2.0 - 2.0 - 2.0 2.0 - ns 

Chip Select Setup to Clock High tCSS 2.0 - 2.0 - 2.0 2.0 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 0.5 - ns 

Write Hold from Clock High (GW, BW, WEx) tWH 0.5 - 0.5 - 0.5 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - 0.5 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - 2 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - 2 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

•tMti:W• 
ELECTRONICS 
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KM736V595A/L 32Kx36 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 32Kx36 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 

Data 
.._ 110(0:71) 

Address 
A[0:15J A[15J A10:14J l A11s1 A[0:14) I 

l 3: __[ ::y 

CLK 
Address Data l Address Data 

~ CS2 CS2 

~ CS2 ~ CS2 

64-Bits CLK 32Kx36 CLK 32Kx36 
Microprocessor Address ADSC 

SPB 
ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(BankO) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP r-- ADV ADSP I-' 

L j_ j_ J 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 

2 Cycle Enable -1 cycle Dis~ble Mod,e can re~uce Oat~ Conte~tion in ~ual Ban~ Operati,on. 

Clock 

CS1 

A15 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

tLZC, tCD~ I I I 1 

------------------1-t'tt« Q2-1~ Q2-2 )§§( Q2-3 )§§( Q2-4 

ml Undefined i:::J Don't Care 

t11Jn fiiiii» 
ELECTRONICS 
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KM736V599A/L 32Kx36 Synchronous SRAM 

32Kx36-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation . 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Add= 3.3V-5%/+10% Power Supply 
• 5V Tolerant Inputs except 1/0 Pins 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable . 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 

TTL-Level Three-State Output. 
• 100-Pin TQFP Package. 

FAST ACCESS TIMES 
~.: ..•....... ' 

L Parameter $ymbol 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK~-----...._-~> 

LBo~---1----1--~ 

ADV 
ADSC 

CS1 
CS2 
CS2 
GW-----1 
BW------i 

WEa------i 
WEb------i 
WEc------i 
WEd-----1 

OE-------~ 

F 
'"]:·• ~a ·'10 Unit 

7.5 8.6 10 

4.5 5.0 5.0 

4.5 5.0 5.0 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

ns 

zz~-------~~---------' 

DQao- DQd7 
DQPa- DQPd 

rt1Mf11iii" ELECTRONICS 

The KM736V599A/L is a 1, 179,648-bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of P6 and Power PC based System . 
It is organized as 32K words of 36bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, [§5, ZZ . 
Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP is blocked to control signals. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
LBO pin is DC operated and determines burst sequence(linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM736V599A/L is fabricated using SAMSUNG's high per
formance CMOS technology and is available in a 1 OOpin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 

ADDRESS A'o - A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
REGISTER 

BUFFER 

32Kx36 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM736V599A/L 32Kx36 Synchronous SRAM 

PIN CONFIGURATION(TOP VIEW) 

PIN NAME 

Ao-A14 

ADV 
ADSP 
ADSC 
CLK 
CS1 
CS2 
CS2 
WEx 
OE 
GW 
BW 
zz 
LBO 

...- N "'O <J .0 m N 1~ lfu > ~~I~ ~l~l~~~I~ g ~ dl~l~I~ ~~I~~~ 
0 CJ) CXl "" co L.O "<t M N ....- 0 O> CXl I'- CO L.O "<t M N ...-

DQPc 1 ~ CJ) 
CJ) CJ) CJ) 0)0)0)0)0>0>CXl CXl CXl CXl CXl CXl CXl CXl CD80 

DQco 2 0 79 
DQc1 3 78 
Vooa 4 77 
Vssa 5 76 
DQc2 6 75 
DQc3 7 74 
DQc4 8 73 
nn-~ n ..,. .... 
L/\,11("".:J ;:J Ii:. 

Vssa 10 71 
Vooa 11 100 Pin 70 
DQcs 12 69 
DQc1 13 68 
N.C. 14 67 
Voo 15 TQFP 66 
N.C. 16 65 
Vss 17 64 

DQdo 18 
(20mm x 14mm) 

63 
DQd1 19 62 
Vooa 20 61 
Vssa 21 60 
DQd2 22 59 
DQd3 23 58 
DQd4 24 57 
DQds 25 56 
Vssa 26 55 
Vooa 27 54 
DQds 28 53 
DQd1 29 52 
DQPd 30~ ~ ~ "<t L.O co "" CXl O> 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~51 ('t) ('t) ('t) ('t) ('t) ('t) "<t 

Address Inputs 

Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 
Chip Select 
Chip Select 
Chip Select 
Byte Write Inputs 
Output Enable 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Control 

32,33,34,35,36,37, 
44,45,46,47,48, 
81,82,99, 100 
83 
84 
85 
89 
98 
97 
92 
93,94,95,96 
86 
88 
87 
64 
31 

SYMBOL. 
Voo 
Vss 
N.C. 

DQao-a1 
DQbo- b1 
DQco-c7 
DQdo-d7 
DQPa-Pd 

VDDQ 

Vssa 

PIN NAME 
Power Supply(+3.3V) 
Ground 
No Connect 

Data Inputs/Outputs 

Output Power Supply 

Output Ground 

t11't'i fjijil;; 
ELECTRONICS 

DQPb 
DQb1 
DQbs 
Vooa 
Vssa 
DQbs 
DQb4 
DQb3 
r'\"'L.-
U\,(U" 

Vssa 
Vooa 
DQb1 
DQbo 
Vss 
N.C. 
Voo 
zz 
DQa1 
DQas 
Vooa 
Vssa 
DQas 
DQa4 
DQa3 
DQa2 
Vssa 
Vooa 
DQa1 
DQao 
DQPa 

15,41,65,91 
17,40,67,90 
14, 16,38,39,42,43,49,50, 
66 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9, 12, 13 
18, 19,22,23,24,25,28,29 
51,80,1,30 

4, 11,20,27,54,61,70,77 

5, 10,21,26,55,60,71,76 
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KM736V599A/L 32Kx36 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM736V599A/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the exception of OE and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by CS1, ADSC, ADSP and ADV. The accesses are enabled with the chip select signals and output enabled signals. 
Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regaedless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regaedless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao - DQa7 and DQPa, WEb controls DQbo - DQb7 and DQPb, WEc controls 
DQco - DQc7 and DQPc, and WEd controls DQdo - DQd7 and DQPd. Read or write cycle may also be initiated with ADSC, instead of 
ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

Fir••rdress 

Fourth Address 

First rdress 

Fourth Address 

0 
0 
1 
1 

Case2 
A1 AO 
0 1 
1 0 
1 1 
0 0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

dfofJiiiliP 
ELECTRONICS 

(Interleaved Burst) 

(Linear Burst) 

case4 
A1 AO 
1 1 
0 0 
0 1 
1 0 
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KM736V599A/L 32Kx36 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

.Q~,\ ¢$~ <Cqs~ ·••·AO$P AO$P APV 
H x x x L x x i NIA Not Selected 

L L x L x x x i NIA Not Selected 

L x H L x x x NIA Not Selected 

L L x x L x x NIA Not Selected 

L x H x L x x NIA Not Selected 

L H L L x x x External Address Begin Burst Read Cycle 

L H L H L x L External Address Begin Burst Write Cycle 

L H L H L x H External Address Begin Burst Read Cycle 

x x x H H L H Next Address Continue Burst Read Cycle 

H x x x H L H Next Address Continue Burst Read Cycle 

x x x H H L L Next Address Continue Burst Write Cycle 

H x x x H L L Next Address Continue Burst Write Cycle 

x x x H H H H Current Address Suspend Burst Read Cycle 

H x x x H H H Current Address Suspend Burst Read Cycle 

x x x H H H L Current Address Suspend Burst Write Cycle 

H X X X H H L Current Address Suspend Burst Write Cycle 

NOTE: 1. X means "Don't Care". 2. The rising edge of clock is symbolized by i . 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 
~\ )j>··· /A\11( • / /. •Wt-~······•.•·•· WEb I •:. WEd 

······· .. ·__. 
Qperati911 ·..;;.·: ··.· .. 

H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE: 1. X means "Don't Care". 
2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

~~-Sleep Mode H x 
Read 

L L 

L H 

Write L x 
Deselected L x 

•11l111H11!1' ELECTRONICS 

···1i&stl'AIU$ 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM736V599A/L 32Kx36 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

AllL Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes H H L 

No carryover from 
previous cycle 

Write Cycle, All bytes 
AllL 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle, One byte 
Initiate Read Cycle 

One L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, One byte 
One L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE: 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

2. WEx means WEa - WEd. 

ABSOLUTE MAXIMUM RATING* 

I "'-_cC_ ~y-l ~ Parameter < IJ 1 .. ·•.i_-:c~; .... i;;l1".····> """----~······. ""' ~:cc > > > !< - ... Qt·!~ < /· 
Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 

Voltage on Vooo Supply Relative to Vss VDDQ VDD v 

Voltage on Input Pin Relative to vss VIN -0.3 to 6.0 v 

Voltage on 1/0 Pin Relative to Vss V10 -0.3 to VDDQ + 0.5 v 

Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TOPR Oto 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

*NOTE: Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS (0°C s TA s 70°C) 

Mil'I: 
~~~ Typ. -iz~ Max 

cc 

lJl'lit ··•···.••·•·· 
...:C..."- >I '"""-

Voo 3.13 3.3 3.6 v 

3.13 3.3 3.6 v 
Supply Voltage 

VDDQ 

Ground Vss 0 0 0 v 

CAPACITANCE*(TA = 2s·c, f= 1MHz) 

Min >• .•. . Mi>< 7 [7" Unit 

Input Capacitance C1N V1N=OV 5 pF 

Output Capacitance COUT Vour=OV 7 pF 

*NOTE: Sampled not 100% tested. 

•tMfillii" ELECTRONICS 
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KM736V599A/L 32Kx36 Synchronous SRAM 
DC ELECTRICAL CHARACTERISTICS 
(Voo=3.3V-5%/+10%, TA= o·c to 70°C) 

I y<· ./•• ··········/•.·.········· }· ... · <• ...• •./ till221 '!'W< 
Input Leakage Current( except ZZ) Ill Voo = Vss to Voo, VIN = Vss to Voo -2 

Output Leakage Current IOL Output Disabled, VouT = Vss to Vooo -2 

Operating Current Device Selected, IOUT = OmA, ZZ::5:V1L, -7 -
Ice All Inputs = VIL or VIH -8 -

Cycle Time z tCYC min -10 -
Standby Current -7 -

Device deselected, louT = OmA, ZZ::5:V1L, 
ISB 

f= Max, All lnputs::5:0.2V or z Voo-0.2V 
-8 -

-10 -

Device deselected, louT = OmA, -
ISB1 ZZ::5:0.2V, f = 0, 

All Inputs= fixed( Voo-0.2V or 0.2V) L-Ver. -
Device deselected, louT = OmA, -

ISB2 ZZ2Voo-0.2V, f= Max, 

All Inputs ::5:V1L or 2VIH L-Ver. -
Output Low Voltage Vol IOL = 8mA -
Output High Voltage VoH IOH =-4mA 2.4 

Input Low Voltage VIL -0.5* 

Input High Voltage VIH 2.0 

* VIL( min)= -3.0 (Pulse Width :::;; 20ns) 
**In Case of 1/0 Pins, The Max. V1H=Vooo + 0.5V 

TEST CONDITIONS 
(TA= O ·c to 70 ·c, Voo=3.3V-5%/+10% unless otherwise specified) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

+3.3V 

RL=50.Q 
Dout 

319.Q 

VL=1.5V 

Z0=50.Q 353.Q 5pF* 

'.'.""'." 

+2 

+2 

270 

260 

240 

60 

60 

60 

10 

1 

10 

500 

0.4 

-
0.8 

5.5** 

* Capacitive Load consists of all components of 
the test environment. Fig. 1 *Including Scope and Jig Capacitance 

tJMHliii" ELECTRONICS 

fT;.•;• .......... 
.. I/~: .• • 

µA 
µA 

mA 

mA 

mA 

mA 

mA 

µA 

v 
v 
v 
v 
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KM736V599A/L 32Kx36 Synchronous SRAM 

AC TIMING CHARACTERISTICS 
(Voo=3.3V-5%/10%, TA= 0°C to i'Q_"C 

T>i<~~·····> << >• ... CL>·········< 

---
~it L. . . -=-22. • r ? "T' > .. ___. 21__ ...... ><1·~ )1/ 'Y'Jr> >1< . ······" ··•• • ryla)(<··· 

••· ~ •• •·I ... L 
Cycle Time tCYC 7.5 - 8.6 - 10 - ns 

Clock Access Time tCD - 4.5 - 5.0 - 5.0 ns 

Output Enable to Data Valid tOE - 4.5 - 5.0 - 5.0 ns 

Clock High to Output Low-Z tLZC 0 - 0 - 0 - ns 

Output Hold from Clock High tOH 1.5 - 1.5 - 1.5 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE - 4.0 - 4.0 - 4.0 ns 

Clock High to Output High-Z tHZC 1.5 5.0 1.5 5.0 1.5 5.0 ns 

Clock High Pulse Width tCH 2.5 - 2.5 - 3.0 - ns 

Clock Low Pulse Width tCL 2.5 - 2.5 - 3.0 - ns 

Address Setup to Clock High tAS 2.0 - 2.0 - 2.0 - ns 

Address Status Setup to Clock High tSS 2.0 - 2.0 - 2.0 - ns 

Data Setup to Clock High tDS 2.0 - 2.0 - 2.0 - ns 

Write Setup to Clock High (GW, BW, WEx) tWS 2.0 - 2.0 - 2.0 - ns 

Address Advance Setup to Clock High tADVS 2.0 - 2.0 - 2.0 - ns 

Chip Select Setup to Clock High tCSS 2.0 - 2.0 - 2.0 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High (GW, BW, WEx) tWH 0.5 - 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 
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KM736V599A/L 32Kx36 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 32Kx36 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy seconda'ry cache upgrades from 32K depth to 64K depth without extra logic. 

Data 
l/0[0:71] 

Address 
A[0:15J A11s1 A[0:14J l A[15J A[0:14J l 

l :I j_ I 

CLK 
Address Data 

~ 
Address Data 

~ CS2 CS2 

~ CS2 ~ CS2 

64-Bits CLK 32Kx36 CLK 32Kx36 
Microprocessor Address ADSC 

SPB 
ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(BankO) 

""""1 OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP f-' ADV ADSP r 

l I I J 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 

2 Cycle Enable - 1 cycle Dis~ble Mod.e can re~uce Oat~ Conte~tion in ~ual Ban~ Operati,on. 

Clock 

CS1 

A15 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

ILZC, ICD=i I 1 I 1 ------------------« Q2-1 )§§( Q2-2 )§§( Q2-3 )§§( Q2-4 

ml Undefined ~Don't Care 

ef:l:fil m;; 
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KM718V687 

64Kx18-Bit Synchronous Burst SRAM 
FEATURES 
• Synchronous Operation . 
• On-Chip Address Counter. 
• Write Self-Timed Cycle. 

On-Chip Address and Control Registers. 
• Single 3.3 ± 5% Power Supply. 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention. 
TTL-Level Three-State Output. 

• 100-Pin TQFP Package 

FAST ACCESS TIMES 
1".77< <2··:s;/······•. 

.. <<ct~ "------
Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK~~--~~--~-.i> 

Leo~~-+-~~--~~ 

ADv 
ADSC 

CS1 
CS2 
CS2 

..J Iii: 

~~ z C> ow 
0 a:: 

GW---~ 

WEa---~ 

WEb---~ 

OE'~~~~~~~~ 

.i.'..Z 
Unit 

~ 

12 12 15 

8.5 9 10 

4 4 5 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

ns 

zz~~~~~~~-91~~~~~~~~~-' 

DQao- DQb1 
DQPa, DQPb 

tl1W Hiiii• 
ELECTRONICS 

64Kx18 Synchronous SRAM 

GENERAL DESCRIPTION 
The KM718V687 is a 1, 179,648 bits Synchronous Static Ran
dom Access Memory designed to support zero wait state perfor
mance for advanced Pentium and Power PC based system. And 
with CS1 high, ADSP is blocked to control signal. 
It is organized as 64K words of 18 bits. And it integrates address 
and control registers, a 2-bit burst address counter and high out
put drive circuitry onto a single integrated circuit for reduced 
components counts implementation of high performance cache 
RAM applications. 
Write cycles are internally self-timed and synchronous . 
The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM718V687 is implemented with SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 

ADDRESS A'o -A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A15 

OUTPUT 
BUFFER 

64Kx18 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM718V687 64Kx18 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

~ ~100 ~ ~ ~1~1~1~ 8 ~ ~1~1s1wol~l~1s ~ m ~~OOZZ>>O>>Ovm ~~~~~ 

0 O'l <Xl r-- co LO ""' ('t') N ..- 0 O'l <Xl r-- CO LO ""' ('t') N ..-
N.C. 1 ~ O'l O'l O'l O'l O'l O'l O'l O'l O'l O'l <Xl <Xl (X) (X) (X) (X) (X) (X) <Xl 80 A10 
N.C. 2 0 79 N.C. 
N.C. 3 78 N.C. 

VDDQ 4 77 VDDQ 
Vssa 5 76 Vssa 
N.C. 6 75 N.C. 
N.C. 7 74 DQPa 

DQbo 8 73 DQa1 
DQb1 9 72 DQas 
Vssa 10 71 Vssa 
VDDQ 11 100 Pin 70 VDDQ 
DQb2 12 69 DQas 
DQb3 13 68 DQa4 
N.C. 14 67 Vss 
Voo 15 TQFP 66 N.C. 
N.C. 16 65 Voo 
Vss 17 64 zz 

DQb4 18 

(20mm x 14mm) 
63 DQa3 

DQbs 19 62 DQa2 
VDDQ 20 61 VDDQ 
Vssa 21 60 Vssa 
DQbs 22 59 DQa1 
DQb7 23 58 DQao 
DQPb 24 57 N.C. 

N.C. 25 56 N.C. 
Vssa 26 55 Vssa 
VDDQ 27 54 VDDQ 
N.C. 28 53 N.C. 
N.C. 29 52 N.C. 
N.C. 30c;:; ~ ~ ""' LO 

co r-- (X) O'l 0 ..- N ~ ~ ~ ~ ~ ~ ~ ~51 N.C . ('t') ('t') ('t') ('t') ('t') ('t') 

""' ""'""' 

PIN NAME 
SYMBOL 

~ 

Plf\JNAME ---
.•··I··· T(lFPPINNO._ SYMBOL L ..;,;,, PIN NAME ;.;:_:c:_ 

I' TQFP .PIN NO. .····· ·--2.:=··.· 

Ao -A1s Address Inputs 32, 33, 34, 35, 36, 37, Voo Power Supply(+3.3V) 15,41,65,91 
44,45,46,47,48,80, Vss Ground 17,40,67,90 
81,82,99, 100 N.C. No Connect 1,2,3,6,7, 14, 16,25,28,29 

ADV Burst Address Advance 83 ,30,38,39,42,43,49,50, 
ADSP Address Status Processor 84 51,52,53,56,57,66,75, 
ADSC Address Status Controller 85 78,79,95,96 
CLK Clock 89 DQao-a1 Data Inputs/Outputs 58,59,62,63,68,69,72,73 
CS1 Chip Select 98 DQbo-b7 8,9,12,13, 18, 19,22,23 
CS2 Chip Select 97 DQPa, Pb 74,24 
CS2 Chip Select 92 VDDQ Output Power Supply 4, 11,20,27,54,61,70,77 
WEx Byte Write Inputs 93,94 (+3.3V) 
OE Output Enable 86 Vssa Output Ground 5, 10,21,26,55,60,71,76 
GW Global Write Enable 88 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

tlm'1Hliii* 
ELECTRONICS 
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KM718V687 64Kx18 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM718V687 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE, LBO and ZZ) are sampled on rising clock edges. 
The start and duration of the burst access is controlled by ADSP, ADSC, ADV and Chip Select pins. 

When ZZ is pulled HIGH, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to LOW, the SRAM normally operates after 2 cycles of wake uptime. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when BW is low and both WEa and WEb are high, When ADSP is sampled low, the chip selects are sampled active, 
and the output buffer is enabled with OE, the data of cell array accessed by the current address are projected to the output pins. 

Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi
vidual byte write operation. 
All byte write occurs by enabling GW(in dependent of BW and WEx.), and individual byte write is performed only when GW is High and 
BW is Low. In KM718V687, A 64Kx18 organization, WEa controls DQaO - DQa7 and DQPa, WEb controls DQbO - DQb7 and DQPb. 

CS1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 

ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And when this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE (Interleaved Burst) 

First Address 0 0 0 1 1 0 1 1 
I o 1 o o 1 1 1 o 
t 1 0 1 1 0 0 0 1 

Fourth Address 1 1 1 O O 1 O O 

(Linear Burst) 

EBO PIN 

First Address 0 0 1 0 1 1 

l 0 1 1 1 0 0 
1 0 0 0 0 1 

Fourtti Address 1 1 0 1 1 0 

NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

TRUTH TABLES 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

L ··•..ll..._ 2 .:> ::::;LL>::: OE
7 

Sleep Mode H x 
Read 

L L 

L H 

Write L x 
Deselected L x 

t!Mfiliii" ELECTRONICS 

110 §t~t\1$ > 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM718V687 64Kx18 Synchronous SRAM 

SYNCHRONOUS TRUTH TABLE 

CS1 'CS2 CS2 ADSP ADSC AfN WRITE CLK ·•·A~dt~ssA¢~~id. ···qp~f~~ij 

H x x x L x x i NIA Not Selected 

L L x L x x x i NIA Not Selected 

L x H L x x x NIA Not Selected 

L L x x L x x NIA Not Selected 

L x H x L x x NIA Not Selected 

L H L L x x x External Address Begin Burst Read Cycle 

L H L H L x L External Address Begin Burst Write Cycle 

L H L H L x H External Address Begin Burst Read Cycle 

x x x H H L H Next Address Continue Burst Read Cycle 

H x x x H L H Next Address Continue Burst Read Cycle 

x x x H H L L Next Address Continue Burst Write Cycle 

H x x x H L L Next Address Continue Burst Write Cycle 

x x x H H H H Current Address Suspend Burst Read Cycle 

H x x x H H H Current Address Suspend Burst Read Cycle 

x x x H H H L Current Address Suspend Burst Write Cycle 

H x x x H H L Current Address Suspend Burst Write Cycle 

NOTE: 1. X means "Don't Care". 

2. The rising edge of clock is symbolized by i . 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

GW -L .j BW ~wl:~ WEb < --· ....... • <i---<···-· ..;.:•:•;•• ······· ;·•··: ~/i ··}j· L L __ -1 l 
H H x x READ 

H L H H READ 

H L L H WRITE BYTE a 

H L H L WRITE BYTE b 

H L L L WRITE ALL BYTEs 

L x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( t ). 
ABSOLUTE MAXIMUM RATING* 
c- c-c- ·• ~cc-·•:· PararruatEtt cc-

$yrl1bpl. -'- ~-'-R.•:ltirjg r Unit 
cc-

~ 
. ~ 2 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on Vooa Supply Relative to Vss VDDQ VDD v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss Vro -0.3 to VDDQ + 0.5 v 
Power Dissipation PD 1.2 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TOPR 0 to 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

"NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

ttMHliil" 
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KM718V687 64Kx18 Synchronous SRAM 

OPERATING CONDITIONS{0°C :<;;;:TA:<;;;: 70°C) 

Supply Voltage 
3.13 3.3 3.47 v 

Voo 3.13 3.3 3.47 v 
VDDQ 

Ground Vss 0 0 0 v 

CAPACITANCE*(TA= 2s·c, f= 1MHz) 

Input Capacitance CIN VIN=OV 5 pF 

Output Capacitance COUT VouT=OV 8 pF 

*NOTE : Sampled not 100% tested. 

TEST CONDITIONS(TA = o·c to 70°C, Voo = 3.3V±5%, unless otherwise specified) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

DC ELECTRICAL CHARACTERISTICS(TA = o·c to 1o·c, Voo = 3.3V±S%) 

Li···········./ •. ······ .i, > ). 
~ •. lil\ < I <··•··ilim .. > 

!••••·•~•.•···• Max Unit 

Input Leakage Current( except ZZ) Ill Voo = Max , VIN = Vss to Voo -2 +2 µA 
Output Leakage Current IOL Output Disabled, VouT = Vss to Vooo -2 +2 µA 
Operating Current Ice Device Selected, louT = OmA, Bns - 330 

ZZ~VIL, All Inputs= VIL Or VIH 9ns - 330 mA 

Cycle Time 2: tCYC min 10ns - 300 

Standby Current lse Device deselected, louT = OmA, 8ns - 80 

ZZ~VIL.f =Max, 9ns - 80 mA 
All lnputs~0.2V or 2: Voo-0.2V 10ns - 60 

lse1 Device deselected, louT = OmA, ZZ~0.2V, -
f = 0, All Inputs= fixed ( Voo-0.2V or 0.2V) 

10 mA 

lse2 Device deselected, louT = OmA, 
ZZ2:Voo-0.2V, f= Max, - 10 mA 
All lnputs~VIL or 2:V1H 

Output Low Voltage VOL loL= 8.0mA - 0.4 v 
Output High Voltage VOH IOH =-4.0mA 2.4 - v 
Input Low Voltage VIL -0.5* 0.8 v 
Input High Voltage VIH 2.2 5.5** v 

* VIL( min) = -3.0(Pulse Width~ 20ns) 
**In Case of 1/0 Pins, the Max. V1H = Vooo + 0.5V 

ttMfii11
" ELECTRONICS 
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KM718V687 64Kx18 Synchronous SRAM 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

RL=50Q 

VL=1.5V 

Z0=50Q 

*Including Scope and Jig Capacitance Fig. 1 

AC TIMING CHARACTERISTICS(TA = o·c to 7o·c, Voo = 3.3V±5%) 

I .••••. • ·•·.·•·•·•• < ~- .• . / \ • .• <i .... KM718V687•8 KM718V687~9 KM718V687•10 $ymbol 
.·•·.Min··.·····•· Max , •.•... Max: 

Unit 
I •. . ._.:_ _::_ ·•••• •••••· ---~ : ••• ~/ •. •:•· •· ·.·• 

-----------

Min Max Min 
Cycle Time tCYC 12 - 12 - 15 - ns 

Clock Access Time tCD - 8.5 - 9 - 10 ns 

Output Enable to Data Valid tOE - 4 - 4 - 5 ns 

Clock High to Output Low-Z tLZC 4 - 4 - 6 - ns 

Output Hold from Clock High tOH 3 - 3 - 3 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 5 2 5 ns 

Clock High to Output High-Z tHZC - 5 - 5 - 6 ns 

Clock High Pulse Width tCH 4 - 4 - 5 - ns 

Clock Low Pulse Width tCL 4 - 4 - 5 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - 2.5 - ns 

Write Setup to Clock High tWS 2.5 - 2.5 - 2.5 - ns 

Address/Advance Setup to Clock High tADVS 2.5 - 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High tWH 0.5 - 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

tJMfiliiltP 
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KM718V687 64Kx18 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 64Kx18 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 

Data .... l/0[0:71] 

Address 
Aco:16J Ac1s1 A[0:15J J _Au6] A[0:15J 1 

TI 
J

1I _[l i J_ .I 

CLK 
Address Data 

1J 
Address Data 

~ CS2 CS2 

~ 
CS2 ~ CS2 

Microprocessor ~ CLK 64Kx18 CLK 128Kx18 
Address ADSC 

SB 
ADSC 

SB 
SRAM SRAM 

~ CLK WEx WEx 

~OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller ...... CS1 

r-- CS1 

ADV ADSP I-' ADV ADSP r--

l _1 1 J 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 

Data Out 
(Bank O) 

r--
I-' 

r 

Data Out 
(Bank 1) -------------<( a2-1n Q2-2 n Q2-3 n Q2-4 )>+-~ ---

ill Undefined F1I Don't Care 

•tMHihi" ELECTRONICS 
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KM736V587 

32Kx36-Bit Synchronous Burst SRAM 
FEATURES 
• Synchronous Operation. 
• On-Chip Address Counter. 
• Write Self-Timed Cycle. 

On-Chip Address and Control Registers. 
• Single 3.3V ± 5% Power Supply. 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention. 
TTL-Level Three-State Output. 

• 100-Pin TQFP Package 

FAST ACCESS TIMES 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK-----------41~ 
LBo---+----+--41 

ArfJ 
ADSC 

CS1 
CS2 
CS2 
GW-----1 

sw------< 

~~~-------< 
WEc-----1 
WEd----~ 1-+1 

QE'--------

ns 

8.5 9 10 ns 

4 4 5 ns 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

-zz--------~---------' 

DQao- DQd7 
DQPa, DQPb 

•1:f:I. fi'iii" ELECTRONICS 

32Kx36 Synchronous SRAM 

GENERAL DESCRIPTION 
The KM736V587 is 1, 179,648 bits Synchronous Static Random 
Access Memory designed to support zero wait state perfor
mance for advanced Pentium/Power PC based system. And 
with CS1 high, ADSP is blocked to control signals . 
It can be organized as 32K words of 36 bits. And it integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components counts implementation of high perfor
mance cache RAM applications. 
Write cycles are internally self-timed and synchronous . 
The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM736V587 is implemented with SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 
ADDRESS A'o _ A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A14 

OUTPUT 
BUFFER 

32Kx36 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM736V587 32Kx36 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

PIN NAME 

Ao-A14 

ADV 
ADSP 
ADSC 
CLK 
CS1 
CS2 
CS2 
WEx 
OE 
GW 
BW 
Z2 
LBO 

..-N-cu..cmNccn~s: cncn> 
I
C) In. 

~~I~ ~l~l~l~l~I~ g ~ dl~l~I~ ~~I~~~ 

0 O> co r--. <O IJ')'<:J"MN..-OO>CO!'--<OIJ')'<:J"MN..-
DQPc 1 ~ O> O> O> O> O> O> O> O> O> O> 00 co co co co co co co C080 

DQco 2 0 79 
DQc1 3 78 
VDDQ 4 77 
Vssa 5 76 
DQc2 6 75 
DQc3 7 74 
DQc4 8 73 
DQcs 9 72 
Vssa 10 71 
VDDQ 11 100 Pin 70 
DQca 12 69 
DQc1 13 68 
N.C. 14 67 
Voo 15 TQFP 66 
N.C. 16 65 
Vss 17 64 

DQdo 18 

(20mm x 14mm) 
63 

DQd1 19 62 
VDDQ 20 61 
VSSQ 21 60 
DQd2 22 59 
DQd3 23 58 
DQd4 24 57 
DQd5 25 56 
Vssa 26 55 
VDDQ 27 54 
DQda 28 53 
DQd7 29 52 
DQPd 30M ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :5 51 

!~<'£;(~~<{ o ··enc· ·o..-N"'""" · · 
<( ~ ~ ~ g ~ ~ ct: ct: ct: ct: ct: ~ ~ zz zz zz 

Address Inputs 

Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 
Chip Select 
Chip Select 
Chip Select 
Byte Write Inputs 
Output Enable 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Control 

32, 33, 34, 35, 36, 37, 
44,45,46,47,48,81, 
82,99,100 
83 
84 
85 
89 
98 
97 
92 
93,94,95,96 
86 
88 
87 
64 
31 

~XM'-9k. PlNNAME 
Voo Power Supply(+3.3V) 
Vss Ground 
N.C. No Connect 

DQao-a1 Data Inputs/Outputs 
DQbo- b7 
DQco-c1 
DQdo-d1 
DQPa-Pd 

VDDQ Output Power Supply 
(+3.3V) 

VSSQ Output Ground 

tl1'i'ifJiiii> 
ELECTRONICS 

DQPb 
DQb7 
DQba 
VDDQ 
Vssa 
DQbs 
DQb4 
DQb3 
DQb2 
Vssa 
VDDQ 
DQb1 
DQbo 
Vss 
N.C. 
Voo 
Z2 
DQa1 
DQaa 
VDDQ 
Vssa 
DQas 
DQa4 
DQa3 
DQa2 
Vssa 
VDDQ 
DQa1 
DQao 
DQPa 

TQFPPfNNO~ 

15,41,65,91 
17,40,67,90 
14, 16,38,39,42,43,49,50, 
66 
52,53,56,57,58,59,62,63 
68,69,72,73,74,75,78,79 
2,3,6,7,8,9, 12, 13 
18, 19,22,23,24,25,28,29 
51,80,1,30 

4, 11,20,27,54,61,70,77 

5, 10,21,26,55,60,71,76 
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KM736V587 32Kx36 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM736V587 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs (with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of 
the burst access is controlled by ADSC, ADSP and ADV and chip select pins. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when BW is low and WEa, WEb, WEc, and WEd are high. When ADSP is sampled low, the chip selects are sam
pled active, and the output buffer is enabled with OE. the data of cell array accessed by the current address are projected to the output 
pins. 

Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi
vidual byte write operation. 
All byte write occurs by enabling GW(independent of BW and WEx.), and individual byte write is performed only when GW is high and 
BW is low. In KM736V587, a 32Kx36 organization, WEa controls DQaO - DQa7 and DQPa, WEb controls DQbO - DQb7 and DQPb, 
WEc controls DQcO - DQc7 and DQPc and WEd controls DQdO - DQd7 and DQPd. 

CS1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 

ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First Address 

1 
Fourth Address 

Firs•rdr•ss 

Fourth Address 

Case1 
A1 AO 
0 0 
0 1 
1 0 
1 1 

case2 
A1 AO 
0 1 
0 0 
1 1 
1 0 

(Interleaved Burst) 

Case3 case4 
A1 AO A1 AO 
1 0 1 1 
1 1 1 0 
0 0 0 1 
0 1 0 0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

r77 :.·•:' ?~~/: ···7ZZJ•·:· OE 2 
Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

ttM fi iiii• 
ELECTRONICS 

· 11ostatu$ 

High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM736V587 32Kx36 Synchronous SRAM 
SYNCHRONOUS TRUTH TABLE 

)§~~· ····· .. ¢$~· ··9~2; A!?§:B AP~§. APY 'N~T!Z CUK . A~4f~-~ A9~~~&i ·.·.· ·· Pfl•ti:lt@n 
H x x x L x x t N/A Not Selected 

L L x L x x x N/A Not Selected 

L x H L x x x N/A Not Selected 

L L x x L x x N/A Not Selected 

L x H x L x x N/A Not Selected 

L H L L x x x External Address Begin Burst Read Cycle 

L H L H L x L External Address Begin Burst Write Cycle 

L H L H L x H External Address Begin Burst Read Cycle 

x x x H H L H Next Address Continue Burst Read Cycle 

H x x x H L H Next Address Continue Burst Read Cycle 

x x x H H L L Next Address Continue Burst Write Cycle 

H x x x H L L Next Address Continue Burst Write Cycle 

x x x H H H H Current Address Suspend Burst Read Cycle 

H x x x H H H Current Address Suspend Burst Read Cycle 

x x x H H H L Current Address Suspend Burst Write Cycle 

H x x x H H L Current Address Suspend Burst Write Cycle 

NOTE : 1. X means "Don't Care". 

2. The rising edge of clock is symbolized by t . 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 
..... ? It:.• •. ( <\ JI ~ (JZ[Z 
~ Ji ... ....... • .............. · 

~ £ 
H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( t ). 
ABSOLUTE MAXIMUM RATING* 

...... ~i____i> ~ .............. / 

~ ~ 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on VooQ Supply Relative to Vss VDDQ Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss V10 -0.3 to VDDQ + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TOPR Oto 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 "C 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

•1Mflliil1P 
ELECTRONICS 
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KM736V587 32Kx36 Synchronous SRAM 
OPERATING CONDITIONS(0°C ~TA~ 70°C) 

······ 

3.13 3.3 
Supply Voltage 

3.13 3.3 3.47 

3.47 Vooo 

Ground Vss 0 0 0 

CAPACITANCE"'(TA= 25°C, f= 1MHz) 

Symbpl Test Condition 
Input Capacitance CIN VIN=OV 

Output Capacitance Cour Vour=OV 

*NOTE : Sampled not 100% tested. 

TEST CONDITIONS(TA= o·c to 70°C, Voo = 3.3V±5%, unless otherwise specified) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

DC ELECTRICAL CHARACTERISTICS(TA = o·c to 70°C, VDD = 3.3V±5%) 
Parameter Syl\1b()I 

....... 7 ~·•·•· rest con~t~lc:)ns > .·· < > __;__ ···.· ••· .: .•... ,,.,.,H•·•·•·•·• I.'< r...-. _::_ .. 
Input Leakage Current( except ZZ) llL Voo = Max , VIN = Vss to Voo -2 +2 

Output Leakage Current IOL Output Disabled, Vour = Vss to Vooo -2 +2 

Operating Current Ice Device Selected, lour = OmA, -8 - 330 

zzs;VIL, All Inputs= VIL or VIH -9 - 330 

Cycle Time 2 tCYC min -10 - 300 

Standby Current Device deselected, lour = OmA, -8 - 80 
ISB 

zz::;; VIL, f = Max, -9 - 80 
All lnputss;o.2v or 2 Voo-0.2V -10 - 60 

ISB1 Device deselected, lour = OmA, 
zzs;o.2v, t= o, - 10 
All Inputs= fixed ( Voo-0.2V or 0.2V) 

ISB2 Device deselected, lour = OmA, 
zz;;::: Voo-0.2V, f = Max, - 10 
All lnputsS:V1L or 2VIH 

Output Low Voltage VOL loL= 8.0mA - 0.4 

Output High Voltage VoH loH = -4.0mA 2.4 -
Input Low Voltage VIL -OS' 0.8 

Input High Voltage VIH 2.2 5.5** 

* V1L(min) = -3.0(Pulse Width::;;20ns) 
**In Case of 1/0 Pins, the Max. VIH = VDDQ + 0.5V 

Output Load(A) 

RL=50Q 

VL=1.5V 

Z0=50Q 

Output Load(B) 

(for~tLZC, tLZOE, tHZO~~.~~ZC) 

319Q 
Do 

35 5pF* 

*Including Scope and Jig Capacitance Fig. 1 "'?" 

tJMfiiiii» 
ELECTRONICS 

v 
v 
v 

+ \Unit • 

µA 
µA 

mA 

mA 

mA 

mA 

v 
v 

v 

v 
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KM736V587 32Kx36 Synchronous SRAM 

AC TIMING CHARACTERISTICS(TA = o·c to 1o·c, Voo = 3.3V±5%) 

Cycle Time tCYC 12 12 15 ns 

Clock Access Time tCD 8.5 9 10 ns 

Output Enable to Data Valid tOE 4 4 5 ns 

Clock High to Output Low-Z tLZC 4 4 6 ns 

Output Hold from Clock High tOH 3 3 3 ns 

Output Enable Low to Output Low-Z tLZOE 0 0 0 ns 

Output Enable High to Output High-Z tHZOE 2 5 2 5 2 5 ns 

Clock High to Output High-Z tHZC 5 5 6 ns 

Clock High Pulse Width tCH 4 4 5 ns 

Clock Low Pulse Width tCL 4 4 5 ns 

Address Setup to Clock High tAS 2.5 2.5 2.5 ns 

Address Status Setup to Clock High tSS 2.5 2.5 2.5 ns 

Data Setup to Clock High tDS 2.5 2.5 2.5 ns 

Write Setup to Clock High tWS 2.5 2.5 2.5 ns 

Address/Advance Setup to Clock High tADVS 2.5 2.5 2.5 ns 

Chip Select Setup to Clock High tCSS 2.5 2.5 2.5 ns 

Address Hold from Clock High tAH 0.5 0.5 0.5 ns 

Address Status Hold from Clock High tSH 0.5 0.5 0.5 ns 

Data Hold from Clock High tDH 0.5 0.5 0.5 ns 

Write Hold from Clock High tWH 0.5 0.5 0.5 ns 

Address Advance Hold from Clock High tADVH 0.5 0.5 0.5 ns 

Chip Select Hold from Clock High tCSH 0.5 0.5 0.5 ns 

ZZ High to Power Down tPDS 2 2 2 cycle 

ZZ Low to Power Up tPUS 2 2 2 cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

dfafiliii' 
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KM736V587 32Kx36 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 32Kx36 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 32K depth to 64K depth without extra logic. 

Data 
1/0(0:71) 

~ 

Address 
A(0:14] I A(0:14J l A10:1s1 A[15J A[15J 

l _I _[ T 

CLK 
Address Data l Address Data 

L-...o. CS2 CS2 

64-bits ~ 
cs2 ._____.... CS2 

Microprocessor CLK 32Kx36 CLK 32Kx36 
Address ~ ADSC 

SB Ai5SC SB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP f- ADV ADSP 

1 J I J 
ADS 

INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 

Data Out 
(Bank 0) 

t-' 

Data Out 
(Bank 1) 

-------------<( a2-1m< 02-2 )§§( a2-3 )W a2-4 )>+-~ ---

lllll Undefined ~Don't Care 

rtJMfiii!i> 
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KM732V688/L 64Kx32 Synchronous SRAM 

64Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation. 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Voo=3.3V-5%/+10% Power Supply 
• 1/0 Supply Voltage: 3.3V-5%/+10% 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• TTL-Level Three-State Output. 
• 100-Pin QFP/TQFP Package 

FAST ACCESS TIMES 
f 
k•. ·• Parameter --.---_. ·•.···. SYmbo.I '-13 -15 Unit 

Cycle Time tCYC 13 15 ns 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK----------~ 
LBo---1----+--~ 

ADV 
ADSC 

CS1 
CS2 
CS2 
'GW------1 
sw·------1 

WEa-------1 
WEb------1 
WEc------1 
WE'd------1 
OE-------~ 

7 8 

6 7 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

ZL---------~-----------' 

DQao - DQd1 

d"'i Hli!i" ELECTRONICS 

The KM732V688/L is a 2,097, 152 bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 

It is organized as 64K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ . 

Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP is blocked to control signals . 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs . 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 

LBO pin is DC operated and determines burst sequence(linear 
or interleaved). 

ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 

The KM732V688/L is fabricated using SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin QFP/ 

TQFP package. Multiple power and ground pins are utilized to 
minimize ground bounce. 

BURST 

ADDRESS A'o -A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A15 

OUTPUT 
REGISTER 

BUFFER 

64Kx32 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM732V688/L 64Kx32 Synchronous SRAM 

0 OJ co ,..... <O LO "<!" ('t') N ....- 0 OJ COf'-.<OLO"<!"MN..-
N.C. 1 ~ OJ OJ OJ OJ OJ OJ OJ OJ OJ OJ co co co co co co co co C080 N.C. 

DQco 2 0 79 DQb7 
DQc1 3 78 DQbs 
VDDQ 4 77 Vooa 
Vssa 5 76 Vssa 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 
DQc4 8 73 DQb3 
DQcs 9 72 DQb2 
VSSQ 10 71 Vssa 
Vooa 11 100 Pin 70 Vooa 
DQcs 12 69 DQb1 
DQc1 13 68 DQbo 
N.C. 14 67 Vss 
Voo 15 TQFP 66 N.C. 
N.C. 16 65 Voo 
Vss 17 64 Z2 

DQdo 18 

(20mm x 14mm) 
63 DQa7 

DQd1 19 62 DQas 
VDDQ 20 61 Vooa 
Vssa 21 60 Vssa 
DQd2 22 59 DQas 
DQd3 23 58 DQa4 
DQd4 24 57 DQa3 
DQds 25 56 DQa2 
Vssa 26 55 Vssa 
Vooa 27 54 Vooa 
DQds 28 53 DQa1 
DQd1 29 52 DQao 
N.C. 30M ~ ~ ~ ~ ~ ~ ~ OJ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~51 N.C. ('t') ...,. 

1@~;£.l(~.;{ 
0" '(/)Q' ·O~Nl"l..,U)' 

<(~~~g~~.;{.;{.;{.;{.;{.;{~ zz zz z 

PIN NAME 
SYMBOi.. PIN NAME TQFPPINNQ. $'(~£1()1"2 _;_ ptNN.l\f\11~>••£ TQFP••e1N·•No. ,. ··',i 

Ao-A1s Address Inputs 32,33,34,35,36,37, Voo Power Supply(+3.3V) 15,41,65,91 
44,45,46,47,48,49, Vss Ground 17,40,67,90 
81,82,99,100 N.C. No Connect 1, 14, 16,30,38,39,42,43, 

ADV Burst Address Advance 83 50,51,66,80 
ADSP Address Status Processor 84 DQao -a1 Data Inputs/Outputs 52,53,56,57,58,59,62,63 
ADSC Address Status Controller 85 DQbo-b7 68,69, 72,73,7 4,75,78,79 
CLK Clock 89 DQco- C7 2,3,6, 7, 8,9, 12, 13 
CS1 Chip Select 98 DQdo-d7 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 Vooa Output Power Supply 4, 11,20,27,54,61,70,77 
CS2 Chip Select 92 (+3.3V) 
WEx Byte Write Inputs 93,94,95,96 Vs so Output Ground 5, 10,21,26,55,60,71,76 
OE Output Enable 86 
GW Global Write Enable 88 
BW Byte Write Enable 87 
Z2 Power Down Input 64 
LBO Burst Mode Control 31 

t1Mfilli"'. ELECTRONICS 
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KM732.V688/L 64Kx32 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM732V688/L is a synchronous SRAM designed to support the burst address accessing sequence of the CISC and RISC micropro
cessor. All inputs(with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of the burst access 
is controlled by ADSC, ADSP and ADV and chip select pins. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access of the burst when WEx are sampled High and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis High. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEb) sampled low. The WEa controls DQao - DQa1, WEb controls DQbo - DQb7, WEc control DQco - DQc1, and WEd 
controls DQdo - DQd1. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First Address 

1 
Fourth Address 

First rdress 

Fourth Address 

0 
0 
1 
1 

0 
0 
1 
1 

case2 
A1 AO 
0 1 
1 0 
1 1 
0 0 

NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

dfafiliiiiP 
ELECTRONICS 

1 
1 
0 
0 

{Interleaved Burst) 

0 1 1 
1 1 0 
0 0 1 
1 0 0 

(Linear Burst) 

0 1 1 
1 0 0 
0 0 1 
1 1 0 
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KM732V688/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

·q~t C.$2 CS2 •ADSP AQ§P 
H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L ·L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

NOTE : 1. X means "Don't Care". 

ADV 
x 
x 
x 
x 
x 
x 
x 
x 
L 

L 

L 

L 

H 

H 

H 

H 

64Kx32 Synchronous SRAM 

WRITE CLK •::::·~ ···••/•; ·>< )? .. ••/. ··:: >I_/ /. 
•....: 

x i NIA Not Selected 

x i NIA Not Selected 

x i NIA Not Selected 

x i NIA Not Selected 

x i NIA Not Selected 

x i External Address Begin Burst Read Cycle 

L i External Address Begin Burst Write Cycle 

H i External Address Begin Burst Read Cycle 

H i Next Address Continue Burst Read Cycle 

H i Next Address Continue Burst Read Cycle 

L i Next Address Continue Burst Write Cycle 

L i Next Address Continue Burst Write Cycle 

H i Current Address Suspend Burst Read Cycle 

H i Current Address Suspend Burst Read Cycle 

L i Current Address Suspend Burst Write Cycle 

L i Current Address Suspend Burst Write Cycle 

2. The rising edge of clock is symbolized by i . 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 
/ .. / .... ...... ---. ........... ..... ·•·•·•tit.Et:'•···.·· L_ .......... Wf:cr'.T 

.... 
WEd Qpj;jl'aUon ----2··•.········ ~ ·~ L 

H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

Sleep Mode H x 
Read 

L L 

L H 

Write L x 
Deselected L x 

•11l111H1111' ELECTRONICS 

High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM732V688/L 64Kx32 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

All L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes H H L 

No carryover from 
previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle, One byte 
Initiate Read Cycle 

One L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, One byte 
Onel 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

ABSOLUTE MAXIMUM RATING* 
------::::,:·:,>> .:·· 

·•·.·••• </ ··:··· 

:.:···: 
)/ <· ·····:.;;;:,·•·::,. . T ____ :,.,,::,.;~ :::.:· .. •':· 

:cc.. 2 ·:,::,.:::···:: 
/ ""' 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on Vooa Supply Relative to Vss Vooa Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss Vic -0.3 to Vooa + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature ToPR Oto 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

*NOTE: Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS (0°Cs TA s 70°C) 

I_£__£· .. ., / >L $9mbol . , .. 
·:·:_:::: ~ .••• •' .• o:;;::c:c• . 

>••••:.· 
. .. ,. > 

:.::::.. ··:.::c .· .. l::. 2 ::z: .·:·:·.;:: 

Voo 3.13 3.3 3.6 v 
Supply Voltage 

Vooa 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 

•1m'if11jiliP 
ELECTRONICS 
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KM732V688/L 64Kx32 Synchronous SRAM 

CAPACITANCE*(TA = 2s·c, f= 1MHz) 

Input Capacitance 

Output Capacitance CouT Vou1-0V 

*NOTE: Sampled not 100% tested. 

DC ELECTRICAL CHARACTERISTICS 
(Voo=3.3V-5%/+10%, Vooa=3.3V-5%/+10%, TA= 0°C to 70°C) 

-~········••••.••···••••·•·z~···· ·).</ ••••. 

Input Leakage Current( except ZZ) llL Voo = Vss to Voo, VIN = Vss to Voo 

Output Leakage Current IOL Output Disabled, VouT = Vss to Vooa 

Operating Current Ice Device Selected, louT = OmA, -13 

ZZsV1L, All Inputs= VIL or VIH -15 
Cycle Time 2 tCYC min 

Standby Current lse Device deselected, louT = OmA, ZZsV1L, 

f = Max, All Inputs s 0.2V or 2 Voo-0.2V 

Device deselected, louT = OmA, 

lse1 ZZs0.2V, f= 0, 

All Inputs = fixed( Voo-0.2V or 0.2V) L-Ver. 

Device deselected, louT = OmA, 

lse2 ZZ2Voo-0.2V, f =Max, 

All lnputssV1L or 2V1H L-Ver. 

Output Low Voltage VOL IOL= 8.0mA 

Output High Voltage VOH loH =-4.0mA 

Input Low Voltage VIL 

Input High Voltage VIH 

* V1L(min) =-3.0(Pulse Widths20ns) 
**In Case of 1/0 Pins, the Max. V1H = Vooa + 0.5V 

t1Mfiiiii'P 
ELECTRONICS 

7 

... ;., ,.; ........... 
L 

-2 +2 µA 
-2 +2 µA 
- 250 mA 

- 220 

- 60 mA 

- 10 mA 

- 2.0 mA 

- 10 mA 

- 1 mA 

- 0.4 v 
2.4 - v 

-0.5* 0.8 v 
2.0 5.5** v 
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KM732V688/L 64Kx32 Synchronous SRAM 

TEST CONDITIONS 
(TA= o·c to 70'C, Voo=3.3V-5%/+10%, Vooa=3.3V-5%/+10%, unless otherwise specified) 

Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2. 7V) 

Input and Output Timing Reference Levels 

Output Load 

Output Load(A) 

RL=SO.Q 

ZO=SO.Q 

* Capacitive Load consists of all components of 
the test environment. 

•!:!:': fjl iii$ 
ELECTRONICS 

Oto 3V 

2ns 

1.SV 

See Fig. 1 

Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

VL=1.5V 

* Including Scope and Jig Capacitance 

Fig.1 
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AC TIMING CHARACTERISTICS 
N!'"ll"'l=3.3V-5%/• 0%, TA= a·c to 7o·c; 

........ / . ::::..> { > 
.... I•·· .. :.. ......... '<II ····· 

·········· 

.•• ·.~;,,...a.;;;..1. ~ .•.. ••iL;;:~••·•···• 
······ ....... 

········ .... ·d~ .................... ·····• .. •·••\j ..... C"'''·i ·•/\\ 
······· .... ~..;;;. 

Cycle Time tCYC 13 - 15 - ns 

Clock Access Time tCD - 7 - 8 ns 

Output Enable to Data Valid tOE - 6 - 7 ns 

Clock High to Output Low-Z tLZC 0 - 0 - ns 

Output Hold from Clock High tOH 2.0 - 2.0 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE - 4.0 - 4.0 ns 

Clock High to Output High-Z tHZC 1.5 5.0 1.5 5.0 ns 

Clock High Pulse Width tCH 4.5 - 5.5 - ns 

Clock Low Pulse Width tCL 4.5 - 5.5 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - ns 

Write Setup to Clock High(GW, BW, WEx) tWS 2.5 - 2.5 - ns 

Address Advance Setup to Clock High tADVS 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - ns 

Write Hold from Clock High(GW, BW, WEx) tWH 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

dfafHii» 
ELECTRONICS 
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KM732V688/L 64Kx32 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 64Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 

Data 
l/0[0:63) 

Address 
A[o:1s1 A[16J A[o:1s1 l A[16J A[o:15) l 

.1 ...i. .l I 

CLK 
Address Data -q Address Data 

L..+I CS2 CS2 

n cs2 L-. CS2 

64-Bits CLK 64Kx32 CLK 64Kx32 
Microprocessor Address ADSC 

SPB AD8C SPB 
SRAM SRAM 

~ CLK WEx WEx 
OE 

(BankO) 
OE 

(Bank 1) 
Cache 
Controller CS1 CS1 

ADV ADSP f- ADV ADSP r-
l 1 J_ J 

ADS 

INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 

2 Cycle Enable - 1 cycle Dis~ble Mod,e can re~uce Oat~ Conte~tion in ~ual Ban~ Operati,on. 

Clock 

CS1 

A16 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

tLZC, tCD~ 1 I 1 1 

-------------------+++«.« Q2-1 ~ Q2-2 ~ Q2-3 ~ Q2-4 

!!ill Undefined F:1:I Don't Care 

tli"Wiliii" ELECTRONICS 
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KM732V696/L 64Kx32 Synchronous SRAM 

64Kx32-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation . 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Voo=3.3V-5%/+10% Power Supply for 3.3V 1/0 
• Voo=3.3V ± 5% Power Supply for 2. 5V 1/0 
• 110 Supply Voltage : 3.3V-5%/+10% for 3.3V 110 

or 2.5V+0.4V/-0.13V for 2.5V 1/0 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TTL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 
F 

- ············"' 
...... >~.': >J i ~:Wmbol '-13 ~15 Unit .......... 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK-------------> 
LBo---+-----1----..i 

ADV 
ADSC 

CS1 
CS2 
CS2 
'GW----_, 
sw------< 

WEa----_, 
WEb------< 
WEc------< 
WEd------i 
OE--------..i 
zz 

DQao - DQd7 

ttMfiliiltP 
ELECTRONICS 

13 15 

7 8 

6 7 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

ns 

The KM732V696/L is a 2,097, 152 bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 
It is organized as 64K words of 32 bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ. Write cycles are internally self-timed 
and synchronous. 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP is blocked to control signals. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs . 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
LBO pin is DC operated and determines burst sequence(linear 
or interleaved) . 
ZZ pin controls Power Down State and reduces Stand-by cur
rent regardless of CLK. 
The KM732V696/L is fabricated using SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 
ADDRESS A'o _ A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A15 

OUTPUT 
REGISTER 

BUFFER 

64Kx32 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM732V696/L 64Kx32 Synchronous SRAM 

N.C. 
omoo~co~~C"lN~omoo~co~~ 
1~mmmmmmmmmmoooooooooooo 

C"l N ~ 
00 00 00 80 N.C. 

DQco 2 0 79 DQb1 
DQc1 3 78 DQbs 
VDDQ 4 77 VDDQ 
Vsso 5 76 Vsso 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 
DQc4 8 73 DQb3 
DQcs 9 72 DQb2 
Vsso 10 71 Vsso 
VDDQ 11 100 Pin 70 VDDQ 
DQcs 12 69 DQb1 
DQc7 13 68 DQbo 
N.C. 14 67 Vss 
Voo 15 TQFP 66 N.C. 
N.C. 16 65 Voo 
Vss 17 64 zz 

DQdo 18 

(20mm x 14mm) 
63 DQa1 

DQd1 19 62 DQas 
VDDQ 20 61 VDDQ 
Vsso 21 60 Vsso 
DQd2 22 59 DQas 
DQd3 23 58 DQa4 
DQd4 24 57 DQa3 
DQds 25 56 DQa2 
Vsso 26 55 Vsso 
VDDQ 27 54 VDDQ 
DQds 28 53 DQa1 
DQd7 29 52 DQao 
N.C. 30c;; ~ ~ ~ ~ co ~ 00 m 0 ~ N C"l ~ ~ CO ~ ~ ~ ~ 51 N.C. C') C') C') C') C') M ~ ~ ~ ~ ~ ~ ..,. ~ 

PIN NAME 
SYME:lPL PIN NAME TQfltPlNNO~ SYMBOL PIN NAME I< 'f'Qfg>f)I~ NO; .. --Ao-A1s Address Inputs 32, 33, 34, 35, 36, 37, Voo Power Supply(+3.3V) 15,41,65,91 

44,45,46,47,48,49, Vss Ground 17,40,67,90 
81,82,99,100 N.C. No Connect 1, 14, 16,30,38,39,42,43, 

ADV Burst Address Advance 83 50,51,66,80 
ADSP Address Status Processor 84 DQao - a1 Data Inputs/Outputs 52,53,56,57,58,59,62,63 
ADSC Address Status Controller 85 DQbo- b7 68,69, 72,73,7 4, 75, 78, 79 
CLK Clock 89 DQco - c7 2,3,6,7,8,9, 12, 13 
CS1 Chip Select 98 DQdo- d1 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 
CS2 Chip Select 92 VDDQ Output Power Supply 4, 11,20,27,54,61,70,77 
WEx Byte Write Inputs 93,94,95,96 (2.5V or 3.3V) 
OE Output Enable 86 Vssa Output Ground 5, 10,21,26,55,60,71,76 
GW Global Write Enable 88 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

d!:i:filiii• 
ELECTRONICS 
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KM732V696/L 64Kx32 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM732V696/L is a synchronous SRAM designed to support the burst address accessing sequence of the CISC and RISC micropro
cessor. All inputs(with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of the burst access 
is controlled by ADSC, ADSP and ADV and chip select pins. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access of the burst when WEx are sampled High and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis High. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regardless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa controls DQao - DQa7, WEb controls DQbo - DQb7, WEc controls DQco - DQc7, and WEd 
control DQdo - DQd7. Read or write cycle may also be initiated with ADSC, instead of ADSP. The differences between cycles initiated 
with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

Flrs'f ddress 

Fourth Address 

case2 
A1 AO 
0 1 
0 0 
1 1 
1 0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

df:I: flliii ;p 
ELECTRONICS 

(Interleaved Burst) 

(Linear Burst) 
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KM732V696/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

CS1 CS2 C.S2 AP~P. APSC 
H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

NOTE : 1. X means "Don't Care". 

.ADV WRITE 
x x 
x x 
x x 
x x 
x x 
x x 
x L 

x H 

L H 

L H 

L L 

L L 

H H 

H H 

H L 

H L 

2. The rising edge of clock is symbolized by i. 

64Kx32 Synchronous SRAM 

CLK Ac:ldl'Ei$$ AC::C::Ms~d P~@ti<>rt 
.· 

i 

i NIA Not Selected 

i N/A Not Selected 

i N/A Not Selected 

i N/A Not Selected 

i N/A Not Selected 

i External Address Begin Burst Read Cycle 

i External Address Begin Burst Write Cycle 

i External Address Begin Burst Read Cycle 

i Next Address Continue Burst Read Cycle 

i Next Address Continue Burst Read Cycle 

i Next Address Continue Burst Write Cycle 

i Next Address Continue Burst Write Cycle 

i Current Address Suspend Burst Read Cycle 

i Current Address Suspend Burst Read Cycle 

i Current Address Suspend Burst Write Cycle 

i Current Address Suspend Burst Write Cycle 

3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

1 .•.•• / "'W}>f K \.RW /···· l ..... WEb wee:: WEd 

········· >/~ Op¢t:aJi9r1 ... · --··· 
H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

t1Mfiiiii» 
ELECTRONICS 

llOStatU$ 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM732V696/L 64Kx32 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 
.... = ... 

~~······ Pre$etit cycle 
<< •... 

•••••• ()p~ration CS1 WRITE OE 
Next Cycle 

"""" WRITE 

Write Cycle, All bytes 
Address=An-1, Data=Dn-1 

Write Cycle, All bytes 
Address=An-1, Data=Dn-1 

Write Cycle, All bytes 
Address=An-1, Data=Dn-1 

Write Cycle, One byte 
Address=An-1, Data=Dn-1 

Write Cycle, One byte 
Address=An-1, Data=Dn-1 

All L 

All L 

All L 

One L 

One L 

Initiate Read Cycle 
Address=An 
Data=Qn-1 for all bytes 

No new cycle 
Data=Qn-1 for all bytes 

No new cycle 
Data=High-Z 

Initiate Read Cycle 
Address=An 
Data=Qn-1 for one byte 

No new cycle 
Data=Qn-1 for one byte 

_c:_ 

Read Cycle L H L 
Data=Qn 

H H L No carryover from 
previous cycle 

H H H 
No carryover from 
previous cycle 

Read Cycle L H L 
Data=Qn 

H H L 
No carryover from 
previous cycle 

NOTE : This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

ABSOLUTE MAXIMUM RATING* 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 

Voltage on Vooa Supply Relative to Vss VDDQ Voo 

Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 

Voltage on 1/0 Pin Relative to Vss Vto -0.3 to VDDQ + 0.5 

Power Dissipation Po 1.2 

Storage Temperature TSTG -65 to 150 

Operating Temperature 0 to 70 

Storage Temperature Range Under Bias TBIAS -10 to 85 

Unit 

v 
v 
v 
v 
w 
·c 
·c 
·c 

_c:__c:_ 

.. :. 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS at 3.3V l/O(o'c ~TA~ 70°C) 

Unit 

Supply Voltage 
3.6 v Voo 3.13 3.3 

VDDQ 3.13 3.3 3.6 v 
Ground Vss 0 0 0 v 

OPERATING CONDITIONS at 2.5V l/O(o'c ~TA:::;: 70°C) 

Parameter 

Supply Voltage 
VDDQ 2.37 2.5 2.9 v 

Ground Vss 0 0 0 v 

.1m11tillii" 
ELECTRONICS 
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KM732V696/L 64Kx32 Synchronous SRAM 

CAPACITANCE*(TA= 2s·c, f= 1MHz) 

Input Capacitance CIN VIN=OV 5 pF 

Output Capacitance COUT VouT=OV 7 pF 

*NOTE: Sampled not 100% tested. 

DC ELECTRICAL CHARACTERISTICS 
(Voo=3.3V-5%/+10%, Vooa=3.3V-5%/+10%, orVoo=3.3V±S%, Vooa=2.5V+0.4V/-0.13V, TA= 0°C to 70°C) 

--··~··••·•·••§::: zc• ~········<i.< I< Min?. l/.)Vl;~ -- Unit 
• ••• 

Input Leakage Current( except ZZ) llL Voo = Vss to Voo, VIN = Vss to Voo -2 +2 µA 
Output Leakage Current IOL Output Disabled, VouT = Vss to Vooo -2 +2 µA 
Operating Current Ice Device Selected, louT = OmA, -13 - 250 mA 

zz s VIL, All Inputs = VIL or VIH -15 - 220 
Cycle Time ;;::: tCYC min 

Standby Current ISB Device deselected, loUT = OmA, ZZsV1L, 
60 mA 

f = Max, All Inputs s 0.2V or ;;::: Voo-0.2V 
-

ISB1 
Device deselected, louT = OmA, - 10 mA 
zzso.2v, t= o, 

All Inputs= fixed ( Voo-0.2V or 0.2V) L-Ver. - 2.0 mA 

Device deselected, louT = OmA, - 10 mA 
ISB2 ZZ:2'.Voo-0.2V, f =Max, 

All lnputsSVIL or 2VIH L-Ver. - 1.0 mA 

Output Low Voltage(3.3V 1/0) VOL IOL = 8.0mA - 0.4 v 

Output High Voltage(3.3V 1/0) VOH loH =-4.0mA 2.4 - v 

Output Low Voltage(2.5V 1/0) VOL IOL = 1mA - 0.2 v 

Output High Voltage(2.5V 1/0) VoH loH = -1mA 2.0 - v 

Input Low Voltage(3.3V 1/0) VIL -0.5* 0.8 v 

Input High Voltage(3.3V 1/0) VIH 2.0 5.5** v 

Input Low Voltage(2.5V 1/0) VIL -0.3* 0.7 v 

Input High Voltage(2.5V 1/0) VIH 1.7 5.5** v 

* V1L(min) = -3.0(Pulse WidthS20ns) 
*"In Case of 1/0 Pins, the Max. VIH = VDDQ + 0.5V 

d!:i.fiiiii» 
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KM732V696/L 64Kx32 Synchronous SRAM 

TEST CONDITIONS 
(TA= o·c to 1o·c, Voo=3.3V-5%/+10%, Vooa=3.3V-5%/+10%, or Voo=3.3V±S%, Vooa=2.5V +0.4V/-0.13V) 

Input Pulse Level (for 3.3V 1/0) Oto 3V 

Input Pulse Level (for 2.5V 1/0) 0 to 2.5V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V for 3.3V 1/0) 2ns 

Input Rise and Fall Time( Measured at 0.3V and 2.1V for 2.5V 1/0) 2ns 

Input and Output Timing Reference Levels(for 3.3V 110) 1.5V 

Input and Output Timing Reference Levels(for 2.5V 1/0) Vooa/2 

Output Load See Fig. 1 

Output Load(A) Output Load(B), (3.3V 1/0) 
(for tLZC, tLZOE, tHZOE & tHZC) 

RL=50Q 

+--.....,..N'----o VL=1.5V for 3.3V 1/0 

Z0=50Q 
Vooa/2 for 2.5V 1/0 

* Capacitive Load consists of all components of 
the test environment. * Including Scope and Jig Capacitance 

Output Load(C), (2.5V 1/0) 
(for tLZC, tLZOE, tHZOE & tHZC) 

*Including Scope and Jig Capacitance 

Fig.1 

tt:!:i.Hliii" 
ELECTRONICS 

791 



KM732V696/L 64Kx32 Synchronous SRAM 

AC TIMING CHARACTERISTICS 
(TA= o·c to 1o·c, Voo=3.3V-5%/+10%, Vooa=3.3V-5%/+10%, orVoo=3.3V±5%, Vooa=2.5V +0.4V/-0.13V, 

KM732V69tM3 KM732\l696~15 
1 ·.•••·•• · ..••.•. 

Min Max Min Max 
Cycle Time tCYC 13 15 ns 

Clock Access Time tCD 7 8 ns 

Output Enable to Data Valid tOE 6 7 ns 

Clock High to Output Low-Z tLZC 0 0 ns 

Output Hold from Clock High tOH 2.0 2.0 ns 

Output Enable Low to Output Low-Z tLZOE 0 0 ns 

Output Enable High to Output High-Z tHZOE 4.0 4.0 ns 

Clock High to Output High-Z tHZC 1.5 5.0 1.5 5.0 ns 

Clock High Pulse Width tCH 4.5 5.5 ns 

Clock Low Pulse Width tCL 4.5 5.5 ns 

Address Setup to Clock High tAS 2.5 2.5 ns 

Address Status Setup to Clock High tSS 2.5 2.5 ns 

Data Setup to Clock High tDS 2.5 2.5 ns 

Write Setup to Clock High(GW, BW, WEx) tWS 2.5 2.5 ns 

Address Advance Setup to Clock High tADVS 2.5 2.5 ns 

Chip Select Setup to Clock High tCSS 2.5 2.5 ns 

Address Hold from Clock High tAH 0.5 0.5 ns 

Address Status Hold from Clock High tSH 0.5 0.5 ns 

Data Hold from Clock High tDH 0.5 0.5 ns 

Write Hold from Clock High(GW, BW, WEx) tWH 0.5 0.5 ns 

Address Advance Hold from Clock High tADVH 0.5 0.5 ns 

Chip Select Hold from Clock High tCSH 0.5 0.5 ns 

ZZ High to Power Down tPDS 2 2 cycle 

ZZ Low to Power Up tPUS 2 2 cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

t11!fifiliii' ELECTRONICS 

792 



m 
J;; 

;! 
C) 
z 
c:; 
en 

""4 
(0 
CA) 

CLOCK 

ADSP 

ADSC 

ADDRESS 

WRITE 

cs 

ADV 

OE 

Data Out 

TIMING WAVEFORM OF READ CYCLE 

ii (ADV INSERTS WAIT ST.A,~E) 

Q2-3 

NOTES : WRITE = L means GW = L, or GW = H, BW = L, WEx = L 
CS= L means CS1 = L, CS2 = H and CS2 = L 
CS= H means Cs1 = H, or CS1 =Land CS2 = H, or CS1 = L, and CS2 = L 

Ill 

~ Don't Care 
l!lll Undefined 

tHZC: 

Q~-4 

" 3: 
...... 
(,,.) 
N 
< en 
co en ....... 
r-

en 
~ 

" >< 
(,,.) 
N 
en 
'< 
:::s 
(") 

~ a 
:::s 
0 
c: 
tn 
en 
~ 
3: 



m-• 
s;; 
ii 
0 z n en 

"'.J 
<O 
+:>. 

I 
CLOCK 

ADSP 

ADSC 

ADDRESS 

WRITE 

cs 

ADV 

OE 

Data In 

Data Out 

TIMING WAVEFORM OF WRTE CYCLE 

I I 

(ADV SU~PENDS BUR~l) 

01-1 

rOE 
( Q0-3 ~ Q0-4 ~ Don' t Cari 

1!81 Undefined 

3-4 

" s: 
....... 
w 
N 
< en 
co 
en ....... r-

en 
~ 

" >< w 
N 
CJ) 
'< 
:::s 
n 
:::r 
a 
::s 
0 
c 
tn 
CJ) 

~ s: 



m 
i:;; 

;J 
C) 
z 
fl 

........ 
<O 
01 

CLOCK 

ADSP 

ADDRESS 

WRITE 

cs 

ADV 

OE 

Data In 

IHZC 

Data Out 

TIMING WAVEFORM OF COMBINATION READ/WRTE CYCLE 

IDS 

I 
IHZOfF 

!DH 

I 

I 
IOE 

ILZIOE 

.. 
~ Don't Care 

IKX! Undefined 

Q3-4 

" s: 
...... 
w 
N 
< 
0) 
CD 
0) -... 
r-

0) 

~ 

" >< w 
N 
fl) 
'< 

::::s 
0 
:r a 
::::s 
0 
c 
tn 
fl) 

~ s: 



m 
r
m 
~ = 0 z 
n en 

~I 

CLOCK 

ADSC 

ADDRESS 

WRITE 

cs 

ADV 

OE I \ 

Data Out 

Data In 

TIMING WAVEFORM OF SINGLE READ/WRITE CYCLE 

~ 

~y I \ I I 
I I I I I 

t'HZoE 
( Q1~1 'ff!n.. Q2-1'ff!n.. Q3~1111t/.. Q4~1 : 

1=j ' ' ~H:i 
~ ai-1 WJ/J. a~-1m' a9~ 

0~-1if 06~1 m 07~1) 

~ Don't Care 
~ Undefined 

I 

" s: 
....... 
w 
I\) 

< en 
co en ....... 
r-

en 
.s:ii.. 

.~ 
w 

I~ 
(") 
::::r 

lg 
0 
c 
tn 
en 

I~ 



CLOCK 
Ell I 

m .... m 
~ 

I ADSP :a 
0 z 
n en 

I 
ADSC 

ADDRESS 

WRITE 

cs 

ADV 

OE 

Data In 

Data Out 

'ZZ. 

I 
....... co 
........ 

TIMING WAVEFORM OF POWER DOWN CYCLE 

!PUS 
tPDS 

'ZZ Recovery Cycle 

'ZZ Setup Cycle 

Sleep Stale 

012-1 

tHZOE 

Normal Operation Mode 

.. 
~ Don't Care 
~ Undefined 

" s: 
...... w 
N 
< 
CJ) 
U) 
CJ) ....... 
r 

CJ) .,. 
" >< w 
N 
en 
'< 
::::J 
0 
::r 
a 
::::J 
0 
c 
tn 
en 
~ 
s: 



KM732V696/L 64Kx32 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 64Kx32 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 

Data ..... l/0[0:63] 

Address 
A[0:16J A[16] A[0:15] I A[16J A[0:15J l 

l :I [ J. I 

CLK 
Address Data 1J Address Data 

~ CS2 CS2 

~ 
CS2 ~ CS2 

64-Bits CLK 64Kx32 CLK 64Kx32 
Microprocessor Address ADSC 

SPB 
H--- ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 
OE 

(Bank 0) 
OE 

(Bank 1) 
Cache 
Controller CS1 CS1 

ADV ADSP I-' ADV ADSP I-' 

l j_ j_ J 
ADS 

INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 

Clock 

I 

ADDRESS~ 
(0:15) I 

CS1 

A16 

Data Out 
(Bank 0) 

I I I I I 

Data Out 
(Bank 1) 

ILZC, tCD~ 1 1 1 1 

------------------+++<« Q2-1 )§§( Q2-2 )§§( Q2-3 ~ Q2-4 

!ill Undefined l:!3 Don't Care 

tHWJliil» 
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KM718V789/L 128Kx18 Synchronous SRAM 

128Kx18-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation. 
• 2 Stage Pipelined Operation With 4 Burst 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Voo = 3.3V-5%/+10% Power Supply. 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable . 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 

TIL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 
r 1> Parameter $yrt)bc)I 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK---a----a--.-i> 
LBO---'---_,__ __ 

ADV 
ADSC 

CS1 
CS2 
CS2 
GW-----< 
sw-----< 

WEa-----< 
WEb-----< 

OE--------

;.7 ..a -10 41 

7.5 8.6 10 11 

4.5 5.0 5.0 6.0 

4.5 5.0 5.0 6.0 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

Unit 

ns 

ns 

ns 

zz-------~L---------' 

DQao- DQb7 
DQPa - DQPb 

tt:!:i:frlfltP 
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The KM718V789/L is a 2,359,296 bits Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of pentium and Power PC based system . 
It is organized as 128K words of 18 bits. And it integrates 
address and control registers, a 2-bit burst address counter and 
added some new functions for high performance cache RAM 
applications; GW, BW, LBO, ZZ . 
Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high. 
And with CS1 high, ADSP disable to support address pipelining. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
LBO pin is DC operated and determines burst sequence (linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM718V789/L is fabricated using SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin TQFP. 
Multiple power and ground pins are utilized to minimize ground 
bounce. 

BURST 
ADDRESS A'o _ A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A16 

OUTPUT 
REGISTER 

BUFFER 

128Kx18 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM718V789/L 128Kx18 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

~~I~~~ ~l~l~I~ § ~ dl~l~l~l~l~I~ ~ ~ 

PIN NAME 

Ao-A1s 

ADV 
ADSP 
A5SC 
CLK 
CS1 
CS2 
CS2 
WEx 
OE 
GW 
BW 
zz 
LBO 

oenex>,.._CO IO '<t C'l N.,.... 
N.C. 1~enenenen 0> en 0> 0> en OenCX>l"-COIO'<tC'lN..-

O> CX> CX> CX> CX> CX> CX> 00 CX> CX>80 A1o 
N.C. 2 0 79 N.C. 
N.C. 3 78 N.C. 

VDDQ 4 77 Vooa 
Vssa 5 76 Vssa 
N.C. 6 75 N.C. 
N.C. 7 74 DQPa 

DQbo 8 73 DQa1 
DQb1 9 72 DQas 
Vssa 10 71 Vssa 
VDDQ 11 100 Pin 70 Vooa 
DQb2 12 69 DQas 
DQb3 13 68 DQa4 
N.C. 14 67 Vss 
Voo 15 TQFP 66 N.C. 
N.C. 16 65 Voo 
Vss 17 64 zz 

DQb4 18 

(20mm x 14mm) 
63 DQa3 

DQb5 19 62 DQa2 
VDDQ 20 61 Vooa 
Vssa 21 
DQb6 22 
DQb7 23 
DQPb 24 

N.C. 25 
Vssa 26 
VDDQ 27 
N.C. 28 
N.C. 29 
N.C. 30M ~ ~ ~ ~ ~ ~ ~ O> 0 

('t) '<t 

lg~;£~~~~~~~ 
...J z z > 

Address Inputs 

Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 
Chip Select 
Chip Select 
Chip Select 
Byte Write Inputs 
Output Enable 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Control 

32, 33, 34, 35, 36, 37, 
44,45,46,47,48,49, 
80,81,82,99, 100 
83 
84 
85 
89 
98 
97 
92 
93,94 
86 
88 
87 
64 
31 

:<: 

60 Vssa 
59 DQa1 
58 DQao 
57 N.C. 
56 N.C. 
55 Vssa 
54 Vooa 
53 N.C. 
52 N.C. 

~ cy ~ ~ ~ ~ ~ ~ ~ ~51 N.C. 

0 • ·.-NM..,.11><0 • 
0 0 0 ... ... ... ... ... ... 0 
>:z::z:<C<C<C<C<C<C:z: 

SYMBOL 
Voo 
Vss 
N.C. 

DQao-a1 
DQbo- b7 
DQPa, Pb 
VDDQ 

Vssa 

Power Supply(+3.3V) 15,41,65,91 
Ground 17,40,67,90 
No Connect 1,2,3,6,7, 14, 16,25,28,29 

,30,38,39,42,43,50, 
51,52,53,56,57,66,75, 
78,79,95,96 

Data Inputs/Outputs 58,59,62,63,68,69,72,73 
8,9, 12, 13, 18, 19,22,23 
74,24 

Output Power Supply 4, 11,20,27,54,61,70,77 
(+3.3V) 
Output Ground 5, 10,21,26,55,60,71,76 

tt:!:':fJllh' ELECTRONICS 
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KM718V789/L 128Kx18 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM718V789 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of the 
burst access is controlled by ADSP, ADSC, ADV and Chip Select pins. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access of the burst when WEx are sampled High and ADV is sampled Low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW (regardless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis High. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
ADSP Low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regaedless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa or 
WEb) sampled low. The WEa controls DQao - DQa7 and DQPa, WEb controls DQbo - DQb7 and DQPb. Read or write cycle may also 
be initiated with ADSC, instead of ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And when this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First Address 

l 
Fourth Address 

Ff Addr••• 
Fourth Address 

0 
1 
0 
1 

Case2 
AD 

0 1 
1 0 
1 1 
0 0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

•1¥Hiiii* ELECTRONICS 

Case3 

1 0 
1 1 
0 0 
0 1 

A1 AO 
1 0 
1 1 
0 0 
0 1 

(Linear Burst) 

case4 
A1 AO 
1 1 
0 0 
0 1 
1 0 
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KM718V789/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

CS1 C$2 CS2 AOSP ADSC 
H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

NOTE: 1. X means "Don't Care". 

ADV WRITE 

x x 
x x 
x x 
x x 
x x 
x x 
x L 

x H 

L H 

L H 

L L 

L L 

H H 

H H 

H L 

H L 

2. The rising edge of clock is symbolized by t . 

128Kx18 Synchronous SRAM 

CLK Address.Accessed Operatic>n 
~~·.·• 

..::. ···i·•I 

t N/A Not Selected 

t N/A Not Selected 

t N/A Not Selected 

t N/A Not Selected 

t N/A Not Selected 

t External Address Begin Burst Read Cycle 

t External Address Begin Burst Write Cycle 

t External Address Begin Burst Read Cycle 

t Next Address Continue Burst Read Cycle 

t Next Address Continue Burst Read Cycle 

t Next Address Continue Burst Write Cycle 

t Next Address Continue Burst Write Cycle 

t Current Address Suspend Burst Read Cycle 

t Current Address Suspend Burst Read Cycle 

t Current Address Suspend Burst Write Cycle 

t Current Address Suspend Burst Write Cycle 

3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

LL•••·. Ciw BW 
· .. · 

wea WEb .... ··.·. . ..... 
··• < .••.••. oPE!ratfoil :± -"- '2_ ~ 

... 
'2_ ~ _..i.'2_ 

H H x x READ 

H L H H READ 

H L L H WRITE BYTE a 

H L H L WRITE BYTEb 

H L L L WRITE ALL BYTEs 

L x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( t ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

F X 
. i< > . zz•····1 OE 

Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

d't'ifiliiiiP 
ELECTRONICS 

1/0 Status 

High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM718V789/L 128Kx18 Synchronous SRAM 
PASS-THROUGH TRUTH TABLE 

L H L 
Read Cycle 
Data=Qn 

Write Cycle, All bytes 
Initiate Read Cycle 

All L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H H 
No carryover from 
previous cycle 

Write Cycle, All bytes 
AllL 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

L H L 
Read Cycle 
Data=Qn 

Write Cycle, One byte 
Initiate Read Cycle 

One L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

Write Cycle, One byte 
One L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

NOTE: 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

2. WEx means WEa - WEd. 

ABSOLUTE MAXIMUM RATING* 
•· ·. . 

_ .Le . f>al'~m~t~I" _ 2 
·. . 1· 

§Yrnbol '> 
.... · 

~<lting . L '---_._ 
--"-

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 

Voltage on Vooo Supply Relative to Vss Vooo Voo 

Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 

Voltage on 1/0 Pin Relative to Vss V10 -0.3 to Vooa+ 0.5 

Power Dissipation Po 1.2 

Storage Temperature TsTG -65 to 150 

Operating Temperature TOPR Oto 70 

Storage Temperature Range Under Bias TBIAS -10 to 85 

(Jnif~ 
v 
v 
v 
v 
w 
"C 

"C 

"C 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS(0°C::;: TA::;: 70°C) 

I ·.·· < 
········ .. · 

Max 
·····< 

.. 
•· 

Unit .. · . •I 

3.13 3.3 

3.3 

Voo 
Supply Voltage 

Vooa 3.13 

3.6 v 
3.6 v 

Ground Vss 0 0 0 v 

CAPACITANCE*(TA= 25°C, f= 1MHz) 

Parameter Test Condition Min 

Input Capacitance C1N V1N=OV pF 

Output Capacitance COUT VouT=OV 7 pF 

*NOTE : Sampled not 100% tested. 
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KM718V789/L 128Kx18 Synchronous SRAM 
DC ELECTRICAL CHARACTERISTICS(TA = o·c to 70°C, VDD = 3.3V±S%) 

-~-
:':: 

}:}':·, 

Input Leakage Current( except ZZ) llL Voo = Vss to Voo; VIN= Vss to Voo -2 +2 

Output Leakage Current IOL Output Disabled, Vour-=Vss to Vooa -2 +2 

Operating Current Ice -7 - 395 
Device Selected, lour= OmA, 
zz::::;:VIL, All Inputs= VIL or VIH 

-8 - 360 

Cycle Time z tCYC min -10 - 320 

-11 - 320 

-7 - 100 
Standby Current Device deselected, lour = OmA, 

-8 - 90 
ISB zz :s: VIL, f = Max, 

All Inputs::::;: 0.2V or 2 Voo-0.2V -10 - 80 

-11 - 80 

Device deselected, lour= OmA, - 10 
ISB1 zz::::;:o.2v, f = o, 

All lnputs=fixed (Voo-0.2V or 0.2V) L-Ver - 5.0 

Device deselected, lour = OmA, - 10 
lsB2 ZZ?. Voo-0.2V, f =Max, 

All lnputs::::;:VIL or 2VIH L-Ver - 1.0 

Output Low Voltage VOL loL= 8.0mA - 0.4 

Output High Voltage VOH loH =-4.0mA 2.4 -
Input Low Voltage VIL -0.5* 0.8 

Input High Voltage VIH 2.0 5.5** 

* VIL(min) = -3.0(Pulse Widths20ns) 
**In Case of 1/0 Pins, the Max. VIH = Vooa + 0.5V 

TEST CONDITIONS(TA = o·c to 70°C, Voo = 3.3V-5%/+10%, unless otherwise specified) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.?V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

RL=50Q 

VL=1.5V 

Z0=50Q 

* Capacitive Load consists of all components of 
the test environment. 

* Including Scope and Jig Capacitance 

Fig.1 

t1:Ji'ifiliil$ 
ELECTRONICS 

lnit/ .. ·/ 

µA 
µA 

mA 

mA 

mA 

mA 

mA 

mA 

v 
v 

v 
v 
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KM718V789/L 128Kx18 Synchronous SRAM 

AC TIMING CHARACTERISTICS 
( voo=3.3V-5%/+10%, TA= a·c to 10· Q_ 
iri.>§0/? ············· <·•·.·.·.·· .. /···<···/./><·••···It< >,. 1£<<>> ~-sTSzm 

~ i ___ i.L~_±._Z·2-~ · ·· _____ c ····•····· ·'· 1 > •·'- / 1 ~ ~ .•••. ::22 ··•••• ~ 
Cycle Time tCYC 7.5 - 8.6 - 10 

Clock Access Time tCD 4.5 5.0 

Output Enable to Data Valid tOE 4.5 5.0 

Clock High to Output Low-Z tLZC 0 0 0 

Output Hold from Clock High tOH 1.5 1.5 1.5 

Output Enable Low to Output Low-Z tLZOE 0 0 0 

Output Enable High to Output High-Z tHZOE 4.0 4.0 

Clock High to Output High-Z tHZC 1.5 . 5.0 1.5 5.0 1.5 

Clock High Pulse Width tCH 3.0 3.5 4.0 

Clock Low Pulse Width tCL 3.0 3.5 4.0 

Address Setup to Clock High tAS 2.0 2.0 2.0 

Address Status Setup to Clock High tSS 2.0 2.0 2.0 

Data Setup to Clock High tDS 2.0 2.0 2.5 

Write Setup to Clock High (GW, BW, WEx) tWS 2.0 2.0 2.0 

Address Advance Setup to Clock High tADVS 2.0 2.0 2.0 

Chip Select Setup to Clock High tCSS 2.0 2.0 2.0 

Address Hold from Clock High tAH 0.5 0.5 0.5 

Address Status Hold from Clock High tSH 0.5 0.5 0.5 

Data Hold from Clock High tDH 0.5 0.5 0.5 

Write Hold from Clock High (GW, BW, WEx) tWH 0.5 0.5 0.5 

Address Advance Hold from Clock High tADVH 0.5 0.5 0.5 

Chip Select Hold from Clock High tCSH 0.5 0.5 0.5 

ZZ High to Power Down tPDS 2 2 2 

ZZ Low to Power Up tPUS 2 2 2 

11 - ns 

5.0 6.0 ns 

5.0 6.0 ns 

0 ns 

1.5 ns 

0 ns 

4.0 4.0 ns 

5.0 1.5 5.0 ns 

4.0 ns 

4.0 ns 

2.0 ns 

2.0 ns 

2.5 ns 

2.0 ns 

2.0 ns 

2.0 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

2 cycl 

2 cycl 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

tt:!:i:filiii" 
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cs 

ADV 

OE 
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TIMING WAVEFORM OF READ CYCLE 

'7i.fj\j INSERTS WA!T STAilE) 

Q2-3 

NOTES : WRITE = L means GW = L, or GW = H, BW = L, WEx = L 
CS= L means CS1 = L, CS2 =Hand CS2 = L 
CS= H means CS1 = H, or CS1 = Land CS2 = H, or CS1 = L, and CS2 = L 
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TIMING WAVEFORM OF POWER DOWN CYCLE 

tPUS 
tPDS 

'ZZ. Recovery Cycle 

'ZZ. Setup Cycle 

Sleep State 

I 

I 

tHZOE 
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KM718V789/L 128Kx18 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 
The Samsung 128Kx18 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 128K depth to 256K depth without extra logic. 

Data 
110(0:71) 

~ 

Address 
A[0:16] I M7J A[0:16J} A10:171 A[17J 

I:.ci: 1-q 
l ..i. l _y_ 

CLK 1.-
Address Data D Address Data 

~ CS2 CS2 

n CS2 ~ CS2 

Microprocessor ---i CLK 128Kx18 CLK 128Kx18 
Address ADSC 

SB 
ADSC 

SB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller CS1 

I-' 
CS1 

I-

ADV ADSP I-' ADV ADSP I-' 
I- f-" 

1 1 j_ J 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 

Data Out 
{Bank 0) I 

I I I 

Data Out 
{Bank 1) 

tLZC, r'T'h~--.M'X7-r-~""TT>OTT""~---.-.,..,...,...,~~ tCD~ 
------------------+++II« a2-1 m 02-2 m Q2-3 m Q2-4 

~ Undefined 11:11 Don't Care 

•tMfiliil" ELECTRONICS 
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KM736V689/L 64Kx36 Synchronous SRAM 

64Kx36-Bit Synchronous Pipelined Burst SRAM 
FEATURES GENERAL DESCRIPTION 
• Synchronous Operation. 
• 2 Stage Pipelined operation with 4 Burst. 
• On-Chip Address Counter. 
• Self-Timed Write Cycle. 
• On-Chip Address and Control Registers. 
• Voo= 3.3V-5%/+10% Power Supple 
• 5V Tolerant Inputs Except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls· a full bus-width write. 
• Power Down State via ZZ Signal. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention ; 2 cycle Enable, 1 cycle Disable. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• TIL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 

pYL f)ararl\~t~r ~Yl'nb.O.! 

Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK-~--~~---~..i> 

LBo----1-----1----.i 

ADV 
ADSC 

CS1 
CS2 
CS2 
'GW-----< 
ew------i 

WEa------i 
WEb------i 
WEc------1 
WEd------1 
OE-~~~~~~-

f7 ;;;a ~10 41 

7.5 8.6 10 11 

4.5 5.0 5.0 6.0 

4.5 5.0 5.0 6.0 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

Unit 

ns 

ns 

ns 

z:z.-~~~~~~-~--------~ 

DQao- OQb1 
DQPa- DQPd 

411!i'i filiii" ELECTRONICS 

The KM736V689/L is a 2,359,296-bit Synchronous Static Ran
dom Access Memory designed for high performance second 
level cache of Pentium and Power PC based System. 
It is organized as 64K words of 36bits and integrates address 
and control registers, a 2-bit burst address counter and added 
some new functions for high performance cache RAM applica
tions; GW, BW, LBO, ZZ. Write cycles are internally self-timed 
and synchronous . 
Full bus-width write is done by GW, and each byte write is per
formed by the combination of WEx and BW when GW is high . 
And with CS1 high, ADSP is blocked to control signals. 
Burst cycle can be initiated with either the address status pro
cessor{ADSP) or address status cache controller{ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance{ADV) input. 
LBO pin is DC operated and determines burst sequence{linear 
or interleaved). 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM736V689/L is fabricated using SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 

ADDRESS A'o - A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A15 

OUTPUT 
REGISTER 

BUFFER 

64Kx36 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 

812 



KM736V689/L 64Kx36 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

PIN NAME 
SYMBOL 

Ao -A1s 

ADV 
ADSP 
ADSC 
CLK 
CS1 
CS2 
CS2 
WEx 
OE 
GW 
BW 
zz 
LBO 

...... N "C () ..0 llJ N ~ 1~ lg, I> 
~~I~~ l~l~l~l~I~ g ~ dl~l~I~ ~ ~ ~ ~ ~ 

DQPc 
DQco 
DQc1 
VDDQ 
Vssa 
DQc2 
DQc3 
DQc4 
DQcs 
Vssa 
VDDQ 
DQcs 
DQc1 

0 O> CX) ...... 
1 ~ O> O'l O'l 

coin-.:r-MN..-QO'lCX)f'..COin"<:l"M 
O'l O'l O'l O'l O'l O'l O'l CX) CX) CX) CX) CX) CX) CX) 

N,.... 
CX) CX) 80 

N.C. 
Voo 
N.C. 
Vss 

DQdo 
DQd1 
VDDQ 
Vssa 
DQd2 
DQd3 
DQd4 
DQds 
Vsso 
VDDQ 
DQds 
DQd7 
DQPd 

2 0 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

100 Pin 

TQFP 

(20mm x 14mm) 

79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 
67 
66 
65 
64 
63 
62 
61 
60 
59 
58 
57 
56 
55 
54 
53 
52 

. < PIN NAME ~ 1 TQFP.PINNO'. ··· SYMBOL I/~ PIN NAME ..::. .·· 
Address Inputs 32,33,34,35,36,37, Voo Power Supply(+3.3V) 

Burst Address Advance 
Address Status Processor 
Address Status Controller 
Clock 
Chip Select 
Chip Select 
Chip Select 
Byte Write Inputs 
Output Enable 
Global Write Enable 
Byte Write Enable 
Power Down Input 
Burst Mode Control 

44,45,46,47,48,49, Vss Ground 
81,82,99,100 N.C. No Connect 
83 
84 
85 
89 
98 
97 
92 
93,94,95,96 
86 
88 
87 
64 
31 

DQao -a1 
DQbo- b7 
DQco -c7 
DQdo- d7 
DQPa-Pd 
VDDQ 

Vssa 

Data Inputs/Outputs 

Output Power Supply 
(+3.3V) 
Output Ground 

t'1'1'iflllii" ELECTRONICS 

DQPb 
DQb1 
DQbs 
VDDQ 
Vssa 
DQbs 
DQb4 
DQb3 
DQb2 
Vssa 
VDDQ 
DQb1 
DQbo 
Vss 
N.C. 
VDD 
ll 
DQa1 
DQas 
VDDQ 
Vssa 
DQas 
DQa4 
DQa3 
DQa2 
Vsso 
VDDQ 
DQa1 
DQao 
DQPa 

15,41,65,91 
17,40,67,90 
14, 16,38,39,42,43,50,66 

52,53,56,57,58,59,62,63 
68,69,72,73,7 4,75,78,79 
2,3,6,7,8,9, 12, 13 
18, 19,22,23,24,25,28,29 
51,70,1,20 
4, 11,20,27,54,61,70,77 

5, 10,21,26,55,60,71,76 
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KM736V689/L 64Kx36 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM736V689/L is a synchronous SRAM designed to support the burst address accessing sequence of the P6 and Power PC based 
microprocessor. All inputs (with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of the burst 
access is controlled by ADSC, ADSP and ADV and chip select pins. 
The accesses are enabled with the chip select signals and output enabled signals. Wait states are inserted into the access with ADV. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(regardless of WEx and ADSC) using the new external address clocked into the on-chip address 
register whenever ADSP is sampled low, the chip selects are sampled active, and the output buffer is enabled with OE. In read operation 
the data of cell array accessed by the current address, registered in the Data-out registers by the positive edge of CLK, are carried to the 
Data-out buffer by the next positive edge of CLK. The data, registered in the Data-out buffer, are projected to the output pins. ADV is 
ignored on the clock edge that samples ADSP asserted, but is sampled on the subsequent clock edges. The address increases inter
nally for the next access of the burst when WEx are sampled High and ADV is sampled low. And ADSP is blocked to control signals by 
disabling CS1. 

All byte write is done by GW(regaedless of BW and WEx.), and each byte write is performed by the combination of BW and WEx when 
GWis high. 
Write cycles are performed by disabling the output buffers with OE and asserting WEx. WEx are ignored on the clock edge that samples 
AE5SP low, but are sampled on the subsequent clock edges. The output buffers are disabled when WEx are sampled Low(regaedless of 
OE). Data is clocked into the data input register when WEx sampled Low. The address increases internally to the next address of burst, 
if both WEx and ADV are sampled Low. Individual byte write cycles are performed by any one or more byte write enable signals(WEa, 
WEb, WEc or WEd) sampled low. The WEa control DQao - DQa1 and DQPa, WEb controls DQbo - DQb7 and DQPb, WEc controls 
DQco - DQc7 and DQPc, and WEd control DQdo - DQd7 and DQPd. Read or write cycle may also be initiated with ADSC, instead of 
ADSP. The differences between cycles initiated with ADSC and ADSP as are follows; 

ADSP must be sampled high when ADSC is sampled low to initiate a cycle with ADSC. 
WEx are sampled on the same clock edge that sampled ADSC low( and ADSP high). 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the [i3Q pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First Address 

l 
Fourth Address 

<T / \ /. :< ..... <.< 
······· 

··•<./. 

First Address 

1 
Fourth Address 

0 
0 
1 
1 

·············· 

0 
0 
1 
1 

---

0 
1 
0 
1 

L 

0 
1 
0 
1 

0 
0 
1 
1 

FT"---, ..... 
0 
1 
1 
0 

1 
0 
1 
0 

'"" _____;, 
>An .. .:.: 

1 
0 
1 
0 

NOTE: 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

d!:i:filiii'• 
ELECTRONICS 

[___ 

1 
1 
0 
0 

I// d1> 

1 
1 
0 
0 

0 
1 
0 
1 

0 
1 
0 
1 

)/~ 

7'1\ .. 

1 
0 
0 
1 

1 
0 
1 
0 

(Linear Burst) 
s ]>?' 

7AOI·-;: 
1 
0 
1 
0 
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KM736V689/L 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

CS1 CS2 CS2 ADSP ADSC 
H x x x L 

L L x L x 
L x H L x 
L L x x L 

L x H x L 

L H L L x 
L H L H L 

L H L H L 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

x x x H H 

H x x x H 

64Kx36 Synchronous SRAM 

ADV WRIT CLK Address Acees5.ed Pi'>E:lra,tioij -- :·. 

x x i N/A Not Selected 

x x i N/A Not Selected 

x x i N/A Not Selected 

x x i N/A Not Selected 

x x i NIA Not Selected 

x x i External Address Begin Burst Read Cycle 

x L i External Address Begin Burst Write Cycle 

x H i External Address Begin Burst Read Cycle 

L H i Next Address Continue Burst Read Cycle 

L H i Next Address Continue Burst Read Cycle 

L L i Next Address Continue Burst Write Cycle 

L L i Next Address Continue Burst Write Cycle 

H H i Current Address Suspend Burst Read Cycle 

H H i Current Address Suspend Burst Read Cycle 

H L i Current Address Suspend Burst Write Cycle 

H L i Current Address Suspend Burst Write Cycle 

NOTE : 1. X means "Don't Care". 2. The rising edge of clock is symbolized by i . 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE = H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

GW ···•····~·········.··· 
... .::wi::a.:.. :•.: ·:· le::::: WEb 

. ·•· ...... . ..... 

H H x x x X READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE : 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

1••:_,_ .... 77 
••• ,c: ···-:-r ......... f77Z:f I OF/ 

Sleep Mode H x 

Read 
L L 

L H 

Write L x 
Deselected L x 

•1m'1f1'iii> 
ELECTRONICS 

I< 1/0Sta~us 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care''. 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM736V689/L 64Kx36 Synchronous SRAM 

PASS-THROUGH TRUTH TABLE 

Write Cycle, All bytes 
Initiate Read Cycle 

AllL Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for all bytes 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, All bytes 
AllL 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes 

H H L 
No carryover from 
previous cycle 

Write Cycle, All bytes 
AllL 

No new cycle 
Address=An-1, Data=Dn-1 Data=High-Z 

H H H 
No carryover from 
previous cycle 

Write Cycle, One byte 
Initiate Read Cycle 

One L Address=An 
Address=An-1, Data=Dn-1 

Data=Qn-1 for one byte 
L H L 

Read Cycle 
Data=Qn 

Write Cycle, One byte 
One L 

No new cycle 
Address=An-1, Data=Dn-1 Data=Qn-1 for one byte 

H H L 
No carryover from 
previous cycle 

NOTE: 1. This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 

2. WEx means WE'a - WEd. 

ABSOLUTE MAXIMUM RATING"' 
z 77 ....... '"'T ::::3 ··./· 

I"> <z 7,/ ·. 0>< = '"-Utiit7 _L .. ..... ....... ..... ....... ........ <£ ...i..:;.. < . ... : 
Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on VDDQ Supply Relative to Vss VDDQ Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss V10 -0.3 to VDDQ + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65 to 150 ·c 
Operating Temperature TOPR Oto 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

*NOTE: Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

OPERATING CONDITIONS co·c~ TA~ 70°C) 

3.3 

3.3 

3.6 Voo 3.13 v 
Supply Voltage 

3.13 VDDQ 3.6 v 
Ground Vss 0 0 0 v 

CAPACITANCE"'(TA= 2s·c, f= 1MHz) 

Output Capacitance Cour Vour=OV 7 pF 

*NOTE: Sampled not 100% tested. 

816 
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KM736V689/L 64Kx36 Synchronous SRAM 

DC ELECTRICAL CHARACTERISTICS(TA = a·c to 70°C, Voo = 3.3V±S%) 

Lu <__i/ ~ ZcL ••>-)--· .....•.... c-;;z~=r 

I/······· ..::.:::. 
Test Conditions l~!fl_l__ ___j >Max 

__c._ """ 
.· :__;_ 

Input Leakage Current( except ZZ) l1L Voo = Vss to Voo ; VIN = Vss to Voo -2 +2 

Output Leakage Current IOL Output Disabled, Vour=Vss to Vooo -2 +2 

Operating Current Ice -7 - 395 
Device Selected, louT = OmA, 

zz:::;; VIL, All Inputs= VIL or VIH 
-8 - 360 

Cycle Time 2 tCYC min 
-10 - 320 

-11 - 320 

-7 - 100 
Standby Current Device deselected, louT = OmA, 

-8 - 90 
Isa ZZ:::;; VIL, f = Max, 

All lnputs:::;;o.2v or 2 Voo-0.2V -10 - 80 

-11 - 80 

Device deselected, louT = OmA, - 10 
ISB1 zz:::;;o.2v, f= o, 

All lnputs=fixed (Voo-0.2V or 0.2V) L-Ver - 5.0 

Device deselected, louT = OmA, - 10 
lss2 ZZ2VDD-0.2V, f =Max, 

All lnputs:::;;V1L or 2V1H L-Ver - 1.0 

Output Low Voltage VOL loL= 8.0mA - 0.4 

Output High Voltage VoH IOH =-4.0mA 2.4 -
Input Low Voltage VIL -0.5* 0.8 

Input High Voltage VIH 2.0 5.5** 

* V1L(min) = -3.0(Pulse Width:::;;20ns) 
**In Case of 1/0 Pins, the Max. V1H = VDDQ + 0.5V 

TEST CONDITIONS 
(TA= 0°C to 70°C, Voo=3.3V-5%/+10%,unless otherwise specified) 

Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.SV 

Output Load See Fig. 1 

Output Load(A) 

RL=50.Q 

Z0=50.Q 

* Capacitive Load consists of all components of 
the test environment. 

d!:i:fil!ii> 
ELECTRONICS 

Output Load(B),(3.3V 1/0) 
(for tLZC, tLZOE, tHZOE& tHZC) 

VL=1.5V D~:~:; 
3;3Q 45pP 

*Including Scope and Jig Capacitance 

Fig.1 

Unit 

µA 
µA 

mA 

mA 

mA 

mA 

mA 

mA 

v 

v 

v 

v 
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AC TIMING CHARACTERISTICS 
(Voo=3.3V-5%/+10%, TA= o·c to 10-c 
. < / _;:; < >. >> 

Cycle Time tCYC 7.5 -

Clock Access Time tCD 4.5 

Output Enable to Data Valid tOE 4.5 

Clock High to Output Low-Z tLZC 0 

Output Hold from Clock High tOH 1.5 

Output Enable Low to Output Low-Z tLZOE 0 

Output Enable High to Output High-Z tHZOE 4.0 

Clock High to Output High-Z tHZC 1.5 5.0 

Clock High Pulse Width tCH 3.0 

Clock Low Pulse Width tCL 3.0 

Address Setup to Clock High tAS 2.0 

Address Status Setup to Clock High tSS 2.0 

Data Setup to Clock High tDS 2.0 

Write Setup to Clock High (GW, BW, WEx) tWS 2.0 

Address Advance Setup to Clock High tADVS 2.0 

Chip Select Setup to Clock High tCSS 2.0 

Address Hold from Clock High tAH 0.5 

Address Status Hold from Clock High tSH 0.5 

Data Hold from Clock High tDH 0.5 

Write Hold from Clock High (GW, BW, WEx) tWH 0.5 

Address Advance Hold from Clock High tADVH 0.5 

Chip Select Hold from Clock High tCSH 0.5 

ZZ High to Power Down tPDS 2 

ZZ Low to Power Up tPUS 2 

64Kx36 Synchronous SRAM 

Min 
8.6 - 10 - 11 - ns 

5.0 5.0 6.0 ns 

5.0 5.0 6.0 ns 

0 0 0 ns 

1.5 1.5 1.5 ns 

0 0 0 ns 

4.0 4.0 4.0 ns 

1.5 5.0 1.5 5.0 1.5 5.0 ns 

3.5 4.0 4.0 ns 

3.5 4.0 4.0 ns 

2.0 2.0 2.0 ns 

2.0 2.0 2.0 ns 

2.0 2.5 2.5 ns 

2.0 2.0 2.0 ns 

2.0 2.0 2.0 ns 

2.0 2.0 2.0 ns 

0.5 0.5 0.5 ns 

0.5 0.5 0.5 ns 

0.5 0.5 0.5 ns 

0.5 0.5 0.5 ns 

0.5 0.5 0.5 ns 

0.5 0.5 0.5 ns 

2 2 2 cycl 

2 2 2 cycl 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

t1Mfjilii• 
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KM736V689/L 64Kx36 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 
The Samsung 64Kx36 Synchronous Pipelined Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 

Data 
110(0:71) 

Address 
A10:16J A[16J A10:1s1 l A[16J A10:1s1 l 

J. :I l ::y 

CLK 
Address Data l Address Data 

~ CS2 CS2 

~ 
CS2 .__... CS2 

64-Bits CLK 64Kx36 CLK 64Kx36 
Microprocessor Address ADSC 

SPB 
ADSC 

SPB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP t- ADV ADSP f-

l j_ j_ ~ 
ADS 

INTERLEAVE READ TIMING (Refer to non-interleave write timing for interleave write timing) 
2 Cycle Enable - 1 Cycle Disable Mode can reduce Data Contention in Dual Bank Operation. 

Data Out 
(Bank 0) I I I 

I I I I I 

Data Out 
(Bank 1) 

tLZC, tCD~ 1 I I I 

-------------------+++«« Q2-1~ Q2-2 ~ Q2-3 ~ Q2-4 

Im Undefined ~Don't Care 

•tiJnfiijillP 
ELECTRONICS 

824 



KM718V787 

128Kx18-Bit Synchronous Burst SRAM 
FEATURES 
• Synchronous Operation. 
• On-Chip Address Counter. 
• Write Self-Timed Cycle. 

On-Chip Address and Control Registers. 
• Single 3.3 ± 5% Power Supply. 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention. 
• TTL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 
~ 

.. • .... Parameter symJ>ol 
Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK~~--~~--~--.t) 

LBo~~-+-~~-r--~ 

A5V 
ADSC 

CS1 
CS2 
CS2 

..J 0::: ow 
0::: I
I- !!! 
z CJ ow 
0 0::: 

'GW-----i 

WEa-----t 

WEb------< 

()E~------~ 

~s l.;.9 
L 

-10 Unit 

12 12 15 

8.5 9 10 

4 4 5 

BURST CONTROL 

LOGIC 

CONTROL 
LOGIC 

ns 

ns 

ns 

z:z.~------
~~~~~~~~~ 

DQao - DQb7 
DQPa, DQPb 

•t:!:i: Hliii" ELECTRONICS 

128Kx18 Synchronous SRAM 

GENERAL DESCRIPTION 
The KM718V787 is a 2,359,296 bit Synchronous Static Random 
Access Memory designed for support zero wait state perfor
mance for advanced Pentium/Power PC address pipelining. And 
with CS1 high, ADSP is blocked to control signal. 
It is organized as 128K words of 18 bits and integrates address 
and control registers, a 2-bit burst address counter and high out
put drive circuitry onto a single integrated circuit for reduced 
components count implementation of high performance cache 
RAM applications. 
Write cycles are internally self-timed and synchronous . 
The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. ZZ pin controls Power Down State and 
reduces Stand-by current regardless of CLK. 
The KM718V787 is implemented in SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 
ADDRESS A'o _ A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A16 

OUTPUT 
BUFFER 

128Kx18 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM718V787 128Kx18 Synchronous SRAM 

PIN CON FIGURA TION(TOP VIEW) 

0 0) 00 ,..... co LO "<!" M N .- 0 0) 00 I'-- CO LO "<!" ("') N .-
N.C. 1~0)0)0) 0) 0) 0) O'l O'l 0) 0) 00 00 00 00 00 00 00 00 00 80 A10 
N.C. 2 0 79 N.C. 
N.C. 3 78 N.C. 

VDDQ 4 77 VDDQ 
VssQ 5 76 VSSQ 
N.C. 6 75 N.C. 
N.C. 7 74 DQPa 

DQbo 8 73 DQa7 
DQb1 9 72 DQas 
VSSQ 10 71 VssQ 
VDDQ 11 100 Pin 70 VDDQ 
DQb2 12 69 DQas 
DQb3 13 68 DQa4 
N.C. 14 67 Vss 
VDD 15 TQFP 66 N.C. 
N.C. 16 65 VDD 
Vss 17 64 zz 

DQb4 18 

(20mm x 14mm) 
63 DQa3 

DQbs 19 62 DQa2 
VDDQ 20 61 VDDQ 
VSSQ 21 60 VSSQ 
DQbs 22 59 DQa1 
DQb7 23 58 DQao 
DQPb 24 57 N.C. 

N.C. 25 56 N.C. 
VSSQ 26 55 VSSQ 
VDDQ 27 54 VDDQ 
N.C. 28 53 N.C. 
N.C. 29 52 N.C. 
N.C. 30~ N ("') "<!" LO co ,..... 00 0) 0 ~ ~ ~ ~ ~ ~ ~ * ~ ~51 N.C. ("') ("') ("') ("') ("') ("') M ("') 

""" 

PIN NAME • .<•·• PINNAMf$ TQFPPINNQ; SYMBOL ·· PINNAME TQFP.•PIN••No, :.:J 
Ao-A16 Address Inputs 32,33,34,35,36,37, VDD Power Supply(+3.3V) 15,41,65,91 

44,45,46,47,48,49, Vss Ground 17,40,67,90 
80,81,82,99,100 N.C. No Connect 1,2,3,6,7,14, 16,25,28, 

ADV Burst Address Advance 83 29,30,38,39,42,43,50, 
ADSP Address Status Processor 84 51,52,53,56,57,66,75, 
A5SC Address Status Controller 85 78,79,95,96 
CLK Clock 89 DQao -a1 Data Inputs/Outputs 58,59,62,63,68,69,72,73 
CS1 Chip Select 98 DQbo-b7 8,9, 12, 13, 18, 19,22,23 
CS2 Chip Select 97 DQPa, Pb 74,24 
CS2 Chip Select 92 VDDQ Output Power Supply 4, 11 ,20,27,54,61 ,70,77 
WEx Byte Write Inputs 93,94 (+3.3V) 
OE Output Enable 86 VSSQ Output Ground 5, 10,21 ,26,55,60,71 ,76 
GW Global Write Enable 88 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

•1MH%" ELECTRONICS 
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KM718V787 128Kx18 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM718V787 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs(with the exception of OE, LBO and ZZ) are sampled on rising clock edges. 
The start and duration of the burst access is controlled by ADSP, ADSC, ADV and Chip Select pins. 

When ZZ is pulled HIGH, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when BW is low and both WEa and WEb are high, When ADSP is sampled low, the chip selects are sampled active, 
and the output buffer is enabled with OE, the data of cell array accessed by the current address are projected to the output pins. 

Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi
vidual byte write operation. All byte write occurs by enabling GW(in dependent of BW and WEx.), and individual byte write is performed 
only when GW is High and BWis Low. WEa controls DQaO - DQa7 and DQPa, WEb controls DQbO- DQb7 and DQPb. 

CS1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 

ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is low, linear burst sequence is selected. And when this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE (Interleaved Burst) 

Case4 

1 1 
1 0 
0 1 
0 0 

(Linear Burst) 

case1 case4 
A1 AO 

First Address 0 0 1 1 
0 0 
0 1 
1 0 

0 1 
1 0 
1 1 

l 
Fourtti Address 

NOTE : 1. LBO pin must be tied to High or Low, and Floating State must not be allowed. 

TRUTH TABLES 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

zz oE IT 110. status 
Sleep Mode H X High-Z 

Read 
L L DQ 

L H High-Z 

Write L X Din, High-Z 

Deselected L X High-Z 

ttMfiliii" ELECTRONICS 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM718V787 128Kx18 Synchronous SRAM 

SYNCHRONOUS TRUTH TABLE 

C~1 ¢$2 CS2 .ADSP APSO >APV WRITE CLK · · Address Accessed Qp~rati91t 

H x x x L x x t None Not Selected 

L L x L x x x t None Not Selected 

L x H L x x x t None Not Selected 

L L x x L x x t None Not Selected 

L x H x L x x t None Not Selected 

L H L L x x x t External Address Begin Burst Read Cycle 

L H L H L x L t External Address Begin Burst Write Cycle 

L H L H L x H t External Address Begin Burst Read Cycle 

x x x H H L H t Next Address Continue Burst Read Cycle 

H x x x H L H t Next Address Continue Burst Read Cycle 

x x x H H L L i Next Address Continue Burst Write Cycle 

H x x x H L L i Next Address Continue Burst Write Cycle 

x x x H H H H i Current Address Suspend Burst Read Cycle 

H x x x H H H i Current Address Suspend Burst Read Cycle 

x x x H H H L i Current Address Suspend Burst Write Cycle 

H x x x H H L i Current Address Suspend Burst Write Cycle 

NOTE : 1. X means "Don't Care". 

2. The rising edge of clock is symbolized by i . 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE = H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

[ J••. GW <\L___> /~.W 
H H 

H L 

H L 

H L 

H L 

L x 

I<> Wl"A. <• 
x 
H 

L 

H 

L 

x 
NOTE: 1. X means "Don't Care". 

'± .. ,,_.,.,z !>'-::_ ....• 

x READ 

H READ 

H WRITE BYTE a 

L WRITE BYTE b 

L WRITE ALL BYTEs 

x WRITE ALL BYTEs 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( i ). 

ABSOLUTE MAXIMUM RATING* 

> >.•<<.>Z ~·/i/ 
·. / ·••••••• f >--- ---

1:::.i:::.~Y''~_:::::._ I 

I ~-------t<1tt1ng \ j _2___ I 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 

Voltage on VDDQ Supply Relative to Vss VDDQ Voo 

Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 

Voltage on 1/0 Pin Relative to Vss V10 -0.3 to VDDQ + 0.5 

Power Dissipation Po 1.2 

Storage Temperature TSTG -65 to 150 

Operating Temperature TOPR 0 to 70 

Storage Temperature Range Under Bias TBIAS -10 to 85 

7ccllnit 
v 
v 
v 
v 
w 
·c 
·c 
·c 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

ttMfiliiiiP 
ELECTRONICS 
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KM718V787 128Kx18 Synchronous SRAM 

OPERATING CONDITIONS(0°C s TA s 70°C) 

L~) •.... <.<<· <• ,:>•. ····.< I > .• Min Typ~ ·······! l_L Max .· ./ Unit -"- ·• ·• ~ 
.·. •·.· 

VDD 3.13 3.3 3.47 v 
Supply Voltage 

VDDO 3.13 3.3 3.47 v 

Ground Vss 0 0 0 v 

CAPACITANCE*(TA = 2s·c, f = 1MHz) 
F Pat!!lmeter Min Unit---

Input Capacitance CIN VIN=OV 5 pF 

Output Capacitance Cour Vour=OV 8 pF 

*NOTE : Sampled not 100% tested. 

TEST CONDITIONS(TA = o·c to 7o·c, Voo = 3.3V±5%, unless otherwise specified) 

Value 
Input Pulse Level Oto 3V 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

DC ELECTRICAL CHARACTERISTICS(TA = o·c to 7o·c, Voo = 3.3V±S%) 

._i.<2 """- ·=-~ 1 
.. $yf11b()I = 

·.·. Jest(;c:>M.iti.()ll!i .• ... · .......... ···· . ··• l········•·•··llAin NjaX .... Unit··.·· 

Input Leakage Current( except ZZ) llL Voo = Max ; VIN = Vss to Voo -2 2 µA 
Output Leakage Current IOL Output Disabled, Vour = Vss to Vooa -2 2 µA 
Operating Current Ice Device Selected, lour= OmA, -8 - 330 

zz::;;VIL, All Inputs= VIL or VIH -9 - 330 mA 

Cycle Time 2 tCYC min -10 - 300 

Standby Current Isa Device deselected, lour = OmA, -8 - 80 

zz::;;v1L, f =Max, -9 - 80 mA 
All lnputs::;;o.2v or::::: Voo-0.2V -10 - 60 

ISB1 Device deselected, lour= OmA, zz::;;o.2V, - mA 
f = 0, All Inputs =fixed ( Voo-0.2V or 0.2V) 

10 

lsB2 Device deselected, lour = OmA, mA -
ZZ2Voo-0.2V, f= Max, 10 
All Inputs::;; VIL or 2 VIH 

Output Low Voltage VOL loL= 8.0mA - 0.4 v 

Output High Voltage VOH IOH =-4.0mA 2.4 - v 

Input Low Voltage VIL -0.5* 0.8 v 

Input High Voltage VIH 2.2 5.5** v 

* V1L(min) = -3.0(Pulse Width::;;20ns) 
**In Case of 110 Pins, the Max. VIH = VDDQ + 0.5V 

t!"i'ifi@IP 
ELECTRONICS 
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KM718V787 128Kx18 Synchronous SRAM 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

RL=50Q 

VL=1.5V 

Z0=50Q 

*Including Scope and Jig Capacitance Fig.1 

AC TIMING CHARACTERISTICS(TA= o·c to 1o·c, Voo = 3.3V±5%) 

l/>~/7T7> ··• 00> -- l••·: .. 3---. L./ KM718V787:.S KM718V787;9 KM718V78MO 
J_ . ( }' .··· •<S_ <· ___2___2 /1J Max 

Unit 
•••..••.•.••.•.... •:c~·· < ·.···· lilI ;___j__J__S 2 ~ > Min Max Min Max Min 
Cycle Time tCYC 12 - 12 - 15 - ns 

Clock Access Time tCD - 8.5 - 9 - 10 ns 

Output Enable to Data Valid tOE - 4 - 4 - 5 ns 

Clock High to Output Low-Z tLZC 4 - 4 - 6 - ns 

Output Hold from Clock High tOH 3 - 3 - 3 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 5 2 5 ns 

Clock High to Output High-Z tHZC - 5 - 5 - 6 ns 

Clock High Pulse Width tCH 4 - 4 - 5 - ns 

Clock Low Pulse Width tCL 4 - 4 - 5 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - 2.5 - ns 

Write Setup to Clock High tWS 2.5 - 2.5 - 2.5 - ns 

Address Advance Setup to Clock High tADVS 2.5 - 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High(GW, BW, WEx) tWH 0.5 - 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

. 
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KM718V787 128Kx18 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 

The Samsung 128Kx18 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 128K depth to 256K depth without extra logic. 

Data ...... 1/0(0:71) 

Address 
Aco:171 A[17J A[0:16) I ..Arl7J A10:1s1J 

1:.I] J_ ...L 
l ..:t l ~ 

CLK 
Address Data l Address Data 

L-+ CS2 CS2 

~ 
CS2 '-----+ CS2 

Microprocessor CLK 128Kx18 CLK 128Kx18 
Address ~ ADSC 

SB 
ADSC 

SB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

f--

ADV ADSP r- ADV ADSP r 

1 j_ j_ j 

ADS 

INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 

CLOCK 

I 

I 

ADDRESS~ 
[0:16] I 

CS1 

A17 

Data Out 
(Bank 0) 

I 

f--
r 

r 

Data Out 
(Bank 1) 

--------------<( Q2-1 )§§( Q2-2 )§§( Q2-3 )§§( Q2-4 )>+-~ ---

mm Undefined ri!I Don't Care 

dfofiliii" ELECTRONICS 

837 



KM736V687 

64Kx36-Bit Synchronous Burst SRAM 
FEATURES 
• Synchronous Operation . 
• On-Chip Address Counter. 
• Write Self-Timed Cycle. 

On-Chip Address and Control Registers. 
• Single 3.3V ± 5% Power Supply. 
• 5V Tolerant Inputs except 1/0 Pins. 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write. 
• Power Down State via ZZ Signal. 
• Asynchronous Output Enable Control. 
• ADSP, ADSC, ADV Burst Control Pins. 
• LBO Pin allows a choice of either a interleaved burst or a 

linear burst. 
• Three Chip Enables for simple depth expansion with No Data 

Contention. 
• TTL-Level Three-State Output. 
• 100-Pin TQFP Package 

FAST ACCESS TIMES 
i< .... •:•: •.•·• <~ 
Cycle Time tCYC 

Clock Access Time tCD 

Output Enable Access Time tOE 

LOGIC BLOCK DIAGRAM 

CLK-------.----} 
LBo---+-----1----

ADV 
ADSC 

CS1 
CS2 
CS2 

..J IX 

~~ z C> ow 
0 IX 

GW---~ 

WEa---~ 
WEb---~ 

WEc---~ 
WEd~---~-~_J-~ 

5E-------~ 

zz. 

DQao- DQd7 
DQPa - DQPd 

dMfiliiliP 
ELECTRONICS 

··<··. 
Unit 

~ ::;.;._ 

12 12 15 ns 

8.5 9 10 ns 

4 4 5 ns 

BURST CONTROL 

LOGIC 

AO-A15 

CONTROL 
LOGIC 

64Kx36 Synchronous SRAM 

GENERAL DESCRIPTION 
The KM736V687 is 2,359,296 bits Synchronous Static Random 
Access Memory designed to support zero wait state perfor
mance for advanced Pentium/Power PC based system. And 
with CS1 high, ADSP is blocked to control signals . 
It can be organized as 64K words of 36 bits. And it integrates 
address and control registers, a 2-bit burst address counter and 
high output drive circuitry onto a single integrated circuit for 
reduced components counts implementation of high perfor
mance cache RAM applications. 
Write cycles are internally self-timed and synchronous . 
The self-timed write feature eliminates complex off chip write 
pulse shaping logic, simplifying the cache design and further 
reducing the component count. 
Burst cycle can be initiated with either the address status pro
cessor(ADSP) or address status cache controller(ADSC) inputs. 
Subsequent burst addresses are generated internally in the sys
tem's burst sequence and are controlled by the burst address 
advance(ADV) input. 
ZZ pin controls Power Down State and reduces Stand-by current 
regardless of CLK. 
The KM736V687 is implemented with SAMSUNG's high perfor
mance CMOS technology and is available in a 100pin TQFP 
package. Multiple power and ground pins are utilized to mini
mize ground bounce. 

BURST 
ADDRESS A'o _ A'1 
COUNTER 

ADDRESS 
REGISTER 

A2-A15 

OUTPUT 
BUFFER 

64Kx36 
MEMORY 
ARRAY 

DATA-IN 
REGISTER 
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KM736V687 64Kx36 Synchronous SRAM 

PIN CONFIGURATION(TOP VIEW) 

....- N "O CJ .0 m N ~ 1~ lg, > 
~~I~ ~l~l~l~l~I~ g ~ dl~l~I~ ~~I~~~ 
0 CJ) co I"- c.o I.() '<:!' C') N ....- 0 CJ) co I"- c.o I.()'<:!' C') N.,.... 

DQPc 1 ~ CJ) 
CJ) CJ) CJ) CJ) CJ) CJ) CJ) CJ) CJ) co co co co co co co co co 80 DQPb 

DQco 2 0 79 DQb7 
DQc1 3 78 DQbs 
VDDQ 4 77 VDDQ 
Vsso 5 76 VSSQ 
DQc2 6 75 DQbs 
DQc3 7 74 DQb4 
DQc4 8 73 DQb3 
DQcs 9 72 DQb2 
Vsso 10 71 Vsso 
VDDQ 11 100 Pin 70 VDDQ 
DQcs 12 69 DQb1 
DQc1 13 68 DQbo 
N.C. 14 67 Vss 
VDD 15 TQFP 66 N.C. 
N.C. 16 65 VDD 
Vss 17 64 zz 

DQdo 18 

(20mm x 14mm) 
63 DQa1 

DQd1 19 62 DQas 
VDDQ 20 61 VDDQ 
Vsso 21 60 VSSQ 
DQd2 22 59 DQas 
DQd3 23 58 DQa4 
0Qd4 24 57 DQa3 
0Qd5 25 56 DQa2 
Vsso 26 55 VSSQ 
VDDQ 27 54 VDDQ 
DQds 28 53 DQa1 
0Qd7 29 52 DQao 
DQPd 30c;; ~ ~ '<:!'I.() c.o I"- co CJ) 0 .,.... NC') ~ ~ ~ ~ ~ ~ ~ 51 DQPa C') C') ('") C') C') C') '<:!' '<:!' '<:!' '<:!' 

PIN NAME 
SYMBOL L ~ PIN~AME ·..:. TQFP PINNO~ 1 SYl'y1BOL I ..:...:..:;....;.;.. PIN N~ME ... ....:.. .1. TQFPPINNCt . 

Ao-A1s Address Inputs 32,33,34,35,36,37, VDD Power Supply(+3.3V) 15,41,65,91 
44,45,46,47,48,49, Vss Ground 17,40,67,90 
81,82,99,100 N.C. No Connect 14, 16,38,39,42,43,50,66 

ADV Burst Address Advance 83 
ADSP Address Status Processor 84 DQao - a1 Data Inputs/Outputs 52,53,56,57,58,59,62,63 
ADSC Address Status Controller 85 DQbo - b7 68,69,72,73,74,75,78,79 
CLK Clock 89 DQco- C7 2,3,6,7,8,9, 12, 13 
CS1 Chip Select 98 DQdo-d7 18, 19,22,23,24,25,28,29 
CS2 Chip Select 97 DQPa-Pd 51,80,1,30 
CS2 Chip Select 92 
WEx Byte Write Inputs 93,94,95,96 VDDQ Output Power Supply 4, 11,20,27,54,61,70,77 
OE Output Enable 86 (+3.3V) 
GW Global Write Enable 88 VSSQ Output Ground 5, 10,21,26,55,60,71,76 
BW Byte Write Enable 87 
zz Power Down Input 64 
LBO Burst Mode Control 31 

ttMfiiiii» 
ELECTRONICS 
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KM736V687 64Kx36 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM736V687 is a synchronous SRAM designed to support the burst address accessing sequence of the Pentium and Power PC 
based microprocessor. All inputs (with the exception of OE, LBO and ZZ) are sampled on rising clock edges. The start and duration of 
the burst access is controlled by ADSC, ADSP and ADV and chip select pins. 

When ZZ is pulled high, the SRAM will enter a Power Down State. At this time, internal state of the SRAM is preserved. When ZZ 
returns to low, the SRAM normally operates after 2 cycles of wake up time. ZZ pin is pulled down internally. 

Read cycles are initiated with ADSP(or ADSC) using the new external address clocked into the on-chip address register when both GW 
and BW are high or when SW is low and WEa, WEb, WEc, and WEd are high. When ADSP is sampled low, the chip selects are sam
pled active, and the output buffer is enabled with OE. the data of cell array accessed by the current address are projected to the output 
pins. 

Write cycles are also initiated with ADSP(or ADSC) and are differentiated into two kinds of operations; All byte write operation and indi
vidual byte write operation. 
All byte write occurs by enabling GW(independent of BW and WEx.), and individual byte write is performed only when GW is high and 
BW is low. In KM736V687, a 64Kx36 organization, WEa controls DQaO - DQa7 and DQPa, WEb controls DQbO - DQb7 and DQPb, 
WEc controls DQcO - DQc7 and DQPc and WEd controls DQdO - DQd7 and DQPd. 

CS1 is used to enable the device and conditions internal use of ADSP and is sampled only when a new external address is loaded. 

ADV is ignored at the clock edge when ADSP is asserted, but can be sampled on the subsequent clock edges. The address increases 
internally for the next access of the burst when ADV is sampled low. 

Addresses are generated for the burst access as shown below, The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state of 
the LBO pin. When this pin is Low, linear burst sequence is selected. And this pin is High, Interleaved burst sequence is selected. 

BURST SEQUENCE TABLE 

First Address 

l 
Fourth Address 

Firstrd•es• 
Fourth Address 

0 
0 
1 
1 

0 
0 
1 
1 

0 
1 
0 
1 

0 
1 
0 
1 

0 
0 
1 
1 

0 
1 
1 
0 

1 
0 
1 
0 

1 
0 
1 
0 

1 
1 
0 
0 

0 
1 
0 
1 

0 
1 
0 
1 

(Interleaved Burst) 

1 
1 
0 
0 

1 
0 
1 
0 

(Linear Burst) 

1 1 
0 0 
0 1 
1 0 

NOTE : 1. LBO pin must be tied to high or low, and floating state must not be allowed. 

ASYNCHRONOUS TRUTH TABLE 
(See Notes 1 and 2): 

Sleep Mode H x 
Read 

L L 

L H 

Write L x 
Deselected L x 

•11l111H11!1• ELECTRONICS 

11ostatus 
High-Z 

DQ 

High-Z 

Din, High-Z 

High-Z 

NOTE 

1. X means "Don't Care". 
2. ZZ pin is pulled down internally 
3. For write cycles that following read cycles, the output buffers must 

be disabled with OE, otherwise data bus contention will occur. 
4. Sleep Mode means power down state of which stand-by current 

does not depend on cycle time. 
5. Deselected means power down state of which stand-by current 

depends on cycle time. 
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KM736V687 64Kx36 Synchronous SRAM 

SYNCHRONOUS TRUTH TABLE 
CSf:::: CS2 CS2 ADSP ADSC ADV WRITE PL.K Address Acce•~~d ··opQrj~n 

H x x x L x x t N/A Not Selected 

L L x L x x x t N/A Not Selected 

L x H L x x x t N/A Not Selected 

L L x x L x x t N/A Not Selected 

L x H x L x x t N/A Not Selected 

L H L L x x x t External Address Begin Burst Read Cycle 

L H L H L x L t External Address Begin Burst Write Cycle 

L H L H L x H t External Address Begin Burst Read Cycle 

x x x H H L H t Next Address Continue Burst Read Cycle 

H x x x H L H t Next Address Continue Burst Read Cycle 

x x x H H L L t Next Address Continue Burst Write Cycle 

H x x x H L L t Next Address Continue Burst Write Cycle 

x x x H H H H t Current Address Suspend Burst Read Cycle 

H x x x H H H t Current Address Suspend Burst Read Cycle 

x x x H H H L t Current Address Suspend Burst Write Cycle 

H x x x H H L t Current Address Suspend Burst Write Cycle 

NOTE : 1. X means "Don't Care". 

2. The rising edge of clock is symbolized by t. 
3. WRITE= L means Write operation in WRITE TRUTH TABLE. 

WRITE= H means Read operation in WRITE TRUTH TABLE. 

4. Operation finally depends on status of asynchronous input pins(ZZ and OE). 

WRITE TRUTH TABLE 

I<•> <107: < > 771 I<\ =t < I< >~ >> : •• : •. > mi!!';i;I} ./ I<<><·::::· ::•-cc:.:~·:::::·>:~~.·:·:<:::::::.::::'.'.:::.:: 2 
~~ ::::• 

H H x x x x READ 

H L H H H H READ 

H L L H H H WRITE BYTE a 

H L H L H H WRITE BYTE b 

H L H H L L WRITE BYTE c and d 

H L L L L L WRITE ALL BYTEs 

L x x x x x WRITE ALL BYTEs 

NOTE: 1. X means "Don't Care". 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK( t ). 

ABSOLUTE MAXIMUM RATING* 

~ ... ::·:·····:··· ~ •. ..'::/:.>:::::·:::·::.:::: ..::: .. }/ f).::::.::::'./:< ~ <~ ··::/: L 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6 v 
Voltage on Vooo Supply Relative to Vss VDDQ Voo v 
Voltage on Input Pin Relative to Vss VIN -0.3 to 6.0 v 
Voltage on 1/0 Pin Relative to Vss V10 -0.3 to VDDQ + 0.5 v 
Power Dissipation Po 1.2 w 
Storage Temperature TSTG -65to150 ·c 
Operating Temperature TOPR 0 to 70 ·c 
Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

*NOTE : Stresses greater than those listed under "Absolute Maximum Rating" 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
reliability. 

t!Mfiliii" ELECTRONICS 
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KM736V687 64Kx36 Synchronous SRAM 

OPERATING CONDITIONS(0°C~ TA~ 70°C) 

Supply Voltage 
3.13 3.47 Voo 3.3 

3.47 

v 
v VDDQ 3.13 3.3 

Ground Vss 0 0 0 v 

CAPACITANCE*(TA = 2s·c, f= 1MHz) 

Input Capacitance CIN 

Output Capacitance COUT Vour-OV 8 pF 

*NOTE: Sampled riot 100% tested. 

TEST CONDITIONS(TA = o·c to 1o·c, Voo = 3.3V±5%, unless otherwise specified) 

Input Pulse Level 

Input Rise and Fall Time(Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

DC ELECTRICAL CHARACTERISTICS(TA = o·c to 70°C, VDD = 3.3V±5%) 
'··'''· 

Input Leakage Current( except ZZ) llL 

Output Leakage Current loL 

Operating Current Ice 

Standby Current 
ISB 

lse1 

lse2 

Output Low Voltage VOL 

Output High Voltage VOH 

Input Low Voltage VIL 

Input High Voltage VIH 

* VtL(min) = -3.0(Pulse WidthS:20ns) 
** In Case of 1/0 Pins, the Max. VtH = Vooa + 0.5V 

rt1Mfiliil" 
ELECTRONICS 

Voo = Max , VIN = Vss to Voo -2 

Output Disabled, VouT = Vss to Vooa -2 

Device Selected, louT = OmA, 

ZZS:V1L, All Inputs= VIL or VIH 

Cycle Time 2 tCYC min 

Device deselected, louT = OmA, 
zz s; VIL, f = Max, 
All lnputsS:0.2V or 2 Voo-0.2V 

Device deselected, IOUT = OmA, 
zzs:o.2v, f= o, 
All Inputs= fixed ( Voo-0.2V or 0.2V) 

Device deselected, louT = OmA, 
ZZ2Voo-0.2V, f =Max, 
All lnputsS:V1L or 2V1H 

loL = 8.0mA 

loH = -4.0mA 

-8 

-9 

-10 

-8 

-9 

-10 

2.4 

-0.5'' 

2.2 

+2 µA 
+2 µA 
330 

330 mA 

300 

80 

80 mA 

60 

10 
mA 

10 
mA 

0.4 v 
v 

0.8 v 
5.5** v 
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KM736V687 64Kx36 Synchronous SRAM 

Output Load(A) Output Load(B) 
(for tLZC, tLZOE, tHZOE& tHZC) 

RL=50Q 

VL=1.5V 

Z0=50.Q 

*Including Scope and Jig Capacitance Fig.1 

AC TIMING CHARACTERISTICS(TA = o·c to 7o·c, Voo = 3.3V±S%) 

~"7 CC/ ?>'"':">~~ 7---1~2:LZ 1< = 
KM736V687~9 K.M736V~~7~10 •• _· 

... 
.< J - < _:::._.: Unit 

r··:_ •··• _ .. /I ····•·•: ... ::::. )~ IViin Max I·· Min Max i - i < --"- L <---2JL •.... _Cc_ :•·: >'''''' 
Cycle Time tCYC 12 - 12 - 15 - ns 

Clock Access Time tCD - 8.5 - 9 - 10 ns 

Output Enable to Data Valid tOE - 4 - 4 - 5 ns 

Clock High to Output Low-Z tLZC 4 - 4 - 6 - ns 

Output Hold from Clock High tOH 3 - 3 - 3 - ns 

Output Enable Low to Output Low-Z tLZOE 0 - 0 - 0 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 5 2 5 ns 

Clock High to Output High-Z tHZC - 5 - 5 - 6 ns 

Clock High Pulse Width tCH 4 - 4 - 5 - ns 

Clock Low Pulse Width tCL 4 - 4 - 5 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - 2.5 - ns 

Address Status Setup to Clock High tSS 2.5 - 2.5 - 2.5 - ns 

Data Setup to Clock High tDS 2.5 - 2.5 - 2.5 - ns 

Write Setup to Clock High tWS 2.5 - 2.5 - 2.5 - ns 

Address/Advance Setup to Clock High tADVS 2.5 - 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - 0.5 - ns 

Write Hold from Clock High tWH 0.5 - 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - 2 - cycle 

NOTE : 1. All address inputs must meet the specified setup and hold times for all rising clock edges whenever ADSC and/or ADSP is 
sampled low and CS is sampled low. All other synchronous inputs must meet the specified setup and hold times whenever 
this device is chip selected. 

2. Both chip selects must be active whenever ADSC or ADSP is sampled low in order for the this device to remain enabled. 
3. ADSC or ADSP must not be asserted for at least 2 Clock after leaving ZZ state. 

tt:!:i:filiiliP 
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KM736V687 64Kx36 Synchronous SRAM 

APPLICATION INFORMATION 
DEPTH EXPANSION 
The Samsung 64Kx36 Synchronous Burst SRAM has two additional chip selects for simple depth expansion. 
This permits easy secondary cache upgrades from 64K depth to 128K depth without extra logic. 

Data 
l/0[0:71] 

Address 
A[0:16J A[16J A[0:15] I A[16J A10:1s1 l 

_[ _I _[ y 

CLK 
Address Data 1j Address Data 

~ CS2 CS2 

64-bits n CS2 ~ CS2 

Microprocessor CLK 64Kx36 CLK 64Kx36 
Address ADSC 

SB 
ADSC 

SB 
SRAM SRAM 

~ CLK WEx WEx 

OE 
(Bank 0) 

OE 
(Bank 1) 

Cache 
Controller CS1 CS1 

ADV ADSP r ADV ADSP 

1 1 I J 
ADS 

INTERLEAVE READ TIMING (Refer non-interleave write timing for interleave write timing) 

CLOCK 

ADDRESS~ 
[0:15) : 

WRITE 

CS1 

A16 

Data Out 
(Bank 0) 

r 

Data Out 
(Bank 1) ---------------<< Q2-1 ~ Q2-2 m Q2-3 ~ Q2-4 >-1---

ml Undefined ~Don't Care 

ttMfiliii" ELECTRONICS 
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KM736FV4011 
KM718FV4011 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

128Kx36 & 256Kx18 Synchronous Pipelined SRAM 
FEATURES 
• 128Kx36 or256Kx18 Organizations. • JTAG 1149.1 Compatible Test Access port . 
• 3.3V Core/1.5V Output Power Supply . • 119(7x17) Pin Ball Grid Array Package(14mm x 22mm) . 
• HSTL Input and Output Levels. 
• Differential, HSTL Clock Inputs K, K 
• Synchronous Read and Write Operation 
• Registered Input and Registered Output 
• Internal Pipeline Latches to Support Late Write. 
• Byte Write Capability(four byte write selects, 

one for each 9 bits) 
• Synchronous or Asynchronous Output Enable. 
• Power Down Mode via ZZ Signal. 
• Programmable Impedance Output Drivers. 

FUNCTIONAL BLOCK DIAGRAM 
SA(0:16]orSA[0:17]----------------

(x=a, b, c, d) 
or(x=a, b) 

'G 

zz 

K 

'K 

PIN DESCRIPTION 
T 

l.f. ./. 
- l:____L__ : 

128Kx36 

256Kx18 

<:::::>: ::.::::·. 

!/ ::.:::::·:::.:::::::.::::. .)/ 

KM736FV4011H-5 

KM736FV4011H-6 

KM736FV4011H-7 

KM718FV4011 H-5 

KM718FV4011 H-6 

KM718FV4011H-7 

II_< 
:· 

5 

6 

7 

5 

6 

7 

128Kx36 
or 

256Kx18 
Array 

DQx(1:9] 
(x=a, b, c, d) 
or (x=a, b) 

.::::'. ·.:.,;;;: =:Ti' 
::::: ::::_£ 

2.5 

3.0 

3.5 

2.5 

3.0 

3.5 

J:>il'lf.iame //:::· >: 7}, 0 ~:~:·· ~:•:•,?"iii;;L 77. 
: : /: 12 

KK Differential Clocks cc Differential Ou!e_ut Clocks 

SAn S_y_nchronous Address ln_Q_ut M1 M2 Read Protocol Mode Pins 

DQn Bi-directional Data Bus 'G A~nchronous Out_Q_ut Enable 

SW ~nchronous Grobal Write Enable SS S_y_nchronous Select 

swa S_y_nchronous B_tte a Write Enable TCK JTAG Test Clock 

SWb S_y_nchronous B_y_te b Write Enable TMS JTAG Test Mode Select 

SWc Synchronous B_Y!e c Write Enable TOI JTAG Test Data ln_£.ut 

SWd S_y_nchronous B~e d Write Enable TOO JTAG Test Data Ou~ut 

zz Asynchronous Power Down ZQ Oum_ut Driver lm_Q_edance Control ln_.2.ut HSTL Level 

Voo Core Power SUJ:>Pft' Vss GND 

VDDQ Ou!e_ut Power Supp!Y_ NC No Connection 

VREF HSTL ln_Q_ut Reference Volta_g_e 

NOTE: 1. This SRAM only supports single clock, register-register read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Voo, C=Vss, M1=Vss, M2=Voo. But they are also designed to operate being left floating. 

•tMf Wi» 
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KM736FV4011 
KM718FV4011 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

PACKAGE PIN CONFIGURATIONS(TOP VIEW) 

KM736FV4011(128Kx36) 

1 t ~ >J r 
7 · 

7 ~----- - I / ...... -a 7 ..._ ~ l A 2- -:.•· < J; ... I s-----0 7 .. ---::;: .... ~ 
A Vooo SA13 SA10 NC SA7 SA4 VDDQ 
B NC NC SA9 NC SAs NC NC 

c NC SA12 SA11 Voo SAG SAs NC 

D DQc8 DQc9 Vss ZQ Vss DQb9 DQb8 

E DQc6 DQc7 Vss Vss DQb7 DQb6 

F VDDQ DQc5 Vss Vss DQb5 VDDQ 
G DQc3 DQc4 SWc SWb DQb4 DQb3 

H DQc1 DQc2 Vss c Vss DQb2 DQb1 

J VDDQ Voo VREF Voo VREF Voo VDDQ 
K DQd1 DQd2 Vss K Vss DQa2 DQa1 

L DQd3 DQd4 SWd SWa DQa4 DQa3 

M VDDQ DQd5 Vss Vss DQa5 VDDQ 
N DQd6 DQd7 Vss SA1G Vss DQa7 DQa6 
p DQd8 DQd9 Vss SAo Vss DQa9 DQa8 

R NC SA1s M1 VDD SA2 NC 

T NC NC SA14 SA1 SA3 NC zz 
u VDDQ TMS TOI TCK TOO NC VDDQ 

KM718FV4011(256Kx18) 

_.~ ................. ·.• .. ·.···. ~1~_2 I~ I 5 
-cc 

..c.:_. 6 
••••••••••• 7 · .. · .. · .. I· L _:::_2 3 _.:_4 """"' I """- ... I ·. 

A VDDQ SA13 SA10 NC SA7 SA4 VDDQ 
B NC NC SA9 NC SAs NC NC 

c NC SA12 SA11 Voo SAG SAs NC 

D DQb1 NC Vss ZQ Vss DQa9 NC 

E NC DQb2 Vss SS Vss NC DQa8 

F VDDQ NC Vss 'G Vss DQa7 VDDQ 
G NC DQb3 SWb c Vss NC DQa6 

H DQb4 NC Vss c Vss DQa5 NC 

J VDDQ Voo VREF Voo VREF Voo VDDQ 
K NC DQb5 Vss K Vss NC DQa4 

L DQb6 NC Vss K SWa DQa3 NC 

M VDDQ DQb7 Vss SW Vss NC VDDQ 
N DQbB NC Vss SA1G Vss DQa2 NC 
p NC DQb9 Vss SA1 Vss NC DQa1 

R NC SA1s M1 VDD M2 SA2 NC 

T NC SA11 SA14 NC SA3 SAo zz 
u VDDQ TMS TOI TCK TOO NC VDDQ 

tt:f:l:filiii" 
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FUNCTION DESCRIPTION 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

The KM736FV4011 and KM718FV4011 are 4,718,592 bit Synchronous Pipeline Mode SRAM. It is organized as 131,072 words of 36 
bits( or 262, 144 words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 
Single differential HSTL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, All addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outs are updated from 
output registers edge of the next rising edge of the K clock. An internal write data buffer allows write clata to follow one cycle after 
addresses and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 

Read Operation 
During reads, the address is registered during the frist clock edge, the internal array is read between this first edge and the second 
edge, and data is captured in the output register and driven to the CPU during the second clock edge. SS is driven low during this cycle, 
signaling that the SRAM should drive out the data. 
During consecutive read cycles where the address is the same, the data output must be held constant without any glitches. This charac
teristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 

Write(Store) Operation 
All addresses and SW are sampled on the clock rising edge. SW is low on the rising clock. Write data is sampled on the rising clock, one 
cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, SW 
and SW[a:d] are valid to signal that a valid operation is on the Address and Control Input. 
Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The "next write cycle" can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SVV[a:d] signal which 9-bit bytes will be writen. Timing of SW[a:d] is the same as the 
SW signal. 

Bypass Read Operation 
Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 

Low Power Dissipation Mode 
During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 

TRUTH TABLE 

LJ<·· zz · .. G SS SW SWa SWb SWc SWd DQa DQb DQc DQd · · dper~ti(>n .·· 

x H x x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Power Down Mode. No Operation 

x L H x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. 

t L L H x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. No Operation 

t L L L H x x x x DOUT Dour Dour Dour Read Cycle 

t L L L L H H H H Hi-Z Hi-Z Hi-Z Hi-Z No Bytes Written 

i L L L L L H H H DIN Hi-Z Hi-Z Hi-Z Write first byte 

t L L L L H L H H Hi-Z DIN Hi-Z Hi-Z Write second byte 

t L L L L H H L H Hi-Z Hi-Z DIN Hi-Z Write third byte 

t L L L L H H H L Hi-Z Hi-Z Hi-Z DIN Write fourth byte 

t L L L L L L L L DIN DIN DIN DIN Write all byte 

•t&ifill!I» 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

ABSOLUTE MAXIMUM RATINGS 
I / ///< /// .. >·07 / L/ 

'•··· 
··•:. 1•·:f ....... 

• ..... \ ). >.s."'••o / • 
Core Supply Voltage Relative to Vss Voo -0.5 to 4.6 v 
Output Supply Voltage Relative to Vss Vooa -0.5 to 4.6 v 
Voltage on any 1/0 pin Relative to Vss VTERM -0.5 to Vooa+0.5 v 
Maximum Power Dissipation Po 2.5 w 
Output Short-Circuit Current IOUT 25 mA 

Operating Temperature TOPR Oto 70 "C 

Storage Temperature TSTG -65 to 125 "C 

NOTE : 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 
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

RECOMMENDED DC OPERATING CONDITIONS 
PJir.· 2r__:·.:.:.>::::. :··.:.:·> 

~ ······ ... 707 > ·> ~ym~ol : ... ~ P7 +~ .... :.: T 
······· 

!.············~i;..i, .... · .••. : ••. 
··•·• ······: ~ ""'- = 

Core Power Supply Voltage Voo 3.15 3.3 3.45 v 
Output Power Supply Voltage Vooa 1.4 1.5 1.6 v 
Input High Level VIH VREF+0.1 - Vooa + 0.3 v 1, 2 

Input Low Level VIL -0.3 - VREF- 0.1 v 1, 3 

Input Reference Voltage VREF Vooa/2 - 2Vooa/3 v 1 

Clock Input Signal Voltage VIN-CLK -0.3 - Vooa + 0.3 v 1 

Clock Input Differential Voltage VOIF-CLK 0.1 - Vooa + 0.6 v 1 

Clock Input Common Mode Voltage VcM-CLK Vooa/2 - 2Vooa/3 v 1 

Operating Junction Temperature TJ 10 - 110 "C 4 

NOTE : 1. These are DC VIHNIH spec. The AC V1HNIL levels are defined separately for measuring timing parameters. 
2. VIH (Max)DC = Voo+0.3V, VIH (Max)AC = VDD+1.5V(pulse widthS:5ns). 
3. VIL (Min)DC = -0.3V, VIL (Min)AC =-1.5V(pulse widthS:5ns). 
4. Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 

mounting site thermal impedance. TJ =TA+ Pox THETA_JA 

DC CHARACTERISTICS 
'77~··<·• F·:::.···:?L.s ... SyrijJ?oJ uT> .. Min</ •::····· •> 1

• L\1:.;...,;;.:7 
::.> .·.>::• .:. · .... ·· •.. 
Average Power Supply Operating Current-x36 

loo - 700 mA 1 
(V1N=V1H or VIL, ZZ & SS=VIL) 

Average Power Supply Operating Current-x18 
loo - 650 mA 1 

(V1N=V1H or VIL, zz & SS=VIL) 

Power Supply Standby Current 
ISB - 100 mA 1 

(V1N=V1H or VIL, zz =VIH) 

Input Leakage Current lu -1 1 µA 
(V1N=Vss or Yoo) 

Output Leakage Current 
ILO -5 5 µA 

(VOUT=Vss or Voo, zz =VIH) 

Output High Voltage(loH=-2mA) VOH Vooa/2+0.3 Vooa v 
Output Low Voltage(loL=2mA) VOL Vss Vooa/2+0.3 v 

NOTE : 1. Minimum cycle. IOUT=OmA. 

tt:!:i: f1liil$ 
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PIN CAPACITANCE 

~ 

7 ...::.::··•·.•<.'••·• 
L 

Input Capacitance 

Output Capacitance 

'.'::'. 
........ 

CIN 

COUT 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

.< / .2_ 
··•··· •/ ~t..L .·····1••<<·•·t~ . 

t1rl1t I .~ .. ~ 
K, K, SS, SW, G, ZZ 

3 4 5 pF 
SWx, ZQ, M1, M2, SAn, TCK, TMS, TOI 

DQn, TDO 5 6 7 pF 

NOTE: Periodically sampled and 100% tested.(dV=OV, f=1MHz) 

AC TEST CONDITIONS 

L------------· = 
::c: / .·>/ << Value Unit 

Input High/Low Level VIHIVIL 1.5/0.0 v 
Input Reference Level VREF 0.75 v 
Input Rise/Fall Time TRITF 1.0/1.0 ns 

Output Rise/Fall Time TRITF 0.5-1.0 ns 

Input and Out Timing Reference Level 0.75 v 
Clock Input Timing Reference Level Cross Point v 

AC CHARACTERISTICS 

Parameter Symbol -5 

Min 
Clock Cycle Time tKHKH 5.0 

Clock High Pulse Width tKHKL 2.0 

Clock Low Pulse Width tKLKH 2.0 

Clock High to Output Valid tKHQV -
Clock High to Output Hold tKHQX 1.0 

Address Setup Time tAVKH 0.5 

Address Hold Time tKHAX 1.0 

Write Data Setup Time tDVKH 0.5 

Write Data Hold Time tKHDX 1.0 

SW, SVV[a:d] Setup Time tWVKH 0.5 

SW, SVV[a:d] Hold Time tKHWX 1.0 

SS Setup Time tSVKH 0.5 

SS Hold Time tKHSX 1.0 

Clock High to Output Hi-Z tKHQZ -
Clock High to Output Low-Z tKHQX1 1.0 

G High to Output High-Z tGHQZ -
G Low to Output Low-Z tGLQX 0.5 

G Low to Output Valid tGLQV -
ZZ High to Power Down(Sleep Time) tZZE -
ZZ Low to Recovery(Wake-up Time) tZZR -

tJ:f:l:fili ii" 
ELECTRONICS 

AC TEST OUTPUT LOAD 

Dout~ 
Z0=50Q (-) ~l-~150Q 

20pF* l 1 
0.75V 

*Capacitive load consists of all components 
of the tester environment 

-6 -7 Unit Note 
Max Min Max Min Max 

- 6.0 - 7.0 - ns 

- 2.4 - 2.8 - ns 

- 2.4 - 2.8 - ns 

2.5 - 3.0 - 3.5 ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

2.5 - 3.0 - 3.5 ns 

- 1.0 - 1.0 - ns 

2.5 - 3.0 - 3.5 ns 

- 0.5 - 0.5 - ns 

2.5 - 3.0 - 3.5 ns 

5.0 - 6.0 - 7.0 ns 

5.0 - 6.0 - 7.0 ns 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

K 

SAn 

SS 

SW 

SWx 

OQn 

K 

SAn 

G 

SW 

SWx 

OQn 

TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(SS Controlled, G=Low) 

2 3 4 5 6 7 8 

' 
NOTE: 
1. 03 is the input data written in memory location A3. 
2. Q4 is the output data read from the write data buffer( not from the cell array), as a result of address A4 being 

a match from the last write cycle address. 

TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(G Controlled, SS=Low) 

2 3 4 5 6 7 8 

' 
NOTE: 
1. 03 is the input data written in memory location A3. 
2. Q4 is the output data read from the write data buffer( not from the cell array), as a result of address A4 being 

a match from the last write cycle address. 

41Mfiiiii» 
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K 

SAn 

zz 

DQn 

t1:f:I. fJl!iiiP 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

TIMING WAVEFORMS OF STANDBY CYCLES 

2 3 4 5 6 7 8 

859 



KM736FV4011 
KM718FV4011 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

PROGRAMMABLE IMPEDANCE OUTPUT BUFFER OPERATION 
The designer can program the SRAM's output buffer impedance by terminating the ZQ pin to Vss through a precision resistor(RQ). 
The value of RQ is five times the output impedance desired. For example, 250.Q resistor will give an output impedance of 50.Q. The 
allowable range of RQ to guarantee impedance matching with a tolerance of7.5% is between 175.Q and 350.Q. Impedance updates 
occur early in cycles that do not activate the outputs, such as deselect cycles. They may also occur in cycles initiated with G high. In all 
cases impedance updates are transparent to the user and do not produce access time "push-outs" or other anomalous behavior in the 
SRAM. Periodic readjustment is necessary as the impedance is greatly affected by drifts in supply voltage and temperature. 
Impedance updates occur no more often than every 32 clock cycles. Clock cycles are counted whether the SRAM is selected or not and 
proceed regardless of the type of cycle being executed. Therefore, the user can be assured that after 33 continuous read cycles have 
occurred, an impedance update will occur the next time SS or Gare high at a rising edge of the K clock. There are no power up require
ments for the SRAM. However, to guarantee optimum output driver impedance after power up, the SRAM needs 1024 non-read cycles. 

DC Electrical Characteristics 

Impedance Control Resistor Range RQ 175 250 

Driver Impedance Zo RQ/5-7.5% 

NOTE : 1. Measured at VouT=VooQ/2. louT=(VooQ/2)/(RQ/5) ± 7.5% @VouT=VooQ/2. 

AC Electrical Characteristics 
hi > >) .. </> 

.</> < > ~;:::~;. ·.· ) :;;; , .. I/ ·:::•:~::: 
....... 

Output Impedance Update G Setup Time tGHKH 0.5 -
Output Impedance Update G Hold Time tKHGX 1.0 -

TIMING WAVEFORMS OF Driver Impedance Update Control 

K Clock 

SRAM Internal Clock 
(devided by 32) 

Output Enable, G 

SRAM Driver 
Impedance 

t1:f:I: H'Jii" 
ELECTRONICS 

32 

Old ode 

350 Q 

RQ/5+7.5% Q 

.·:: '>> ··:;;;~>>> :.•:• . 
. ·.: ......• ,, ............. :: l 

- ns -
- ns -

33 34 35 

tGHKH~---tKHGX 

New Code 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 
This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. In conformance with IEEE 1149.1, the SRAM contains a TAP controller, Instruction Regis
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to preclude mid level input. TMS and TOI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Voo through a resistor. TOO should be left unconnected. 

JTAG Block Diagram 

M2 

TOO 

TAP Controller 

TAP Controller State Diagram 

Test Logic Reset 
0 

Run Test Idle 

c 

t1m'1fiilWP 
ELECTRONICS 

JTAG Instruction Coding 
IR2 IR1 IRO ln$tl'tl¢tit>6 J"l)QQl.l~Ptlt 

c,c-

0 0 0 SAMPLE-Z Boundary Scan Register 

0 0 1 IDCODE Identification Register 

0 0 SAMPLE-Z Boundary Scan Register 

0 1 BYPASS Bypass Register 

0 0 SAMPLE Boundary Scan Register 

0 BYPASS Bypass Register 

0 BYPASS Bypass Register 

BYPASS Bypass Register 

NOTE: 

1. Places DQs in Hi-Z in order to sample all input data 

regardless of other SRAM inputs. 

Notes 

2 

1 

3 

4 

3 

3 

3 

2. TOI is sampled as an input to the first ID register to allow for 

the serial shift of the external TOI data. 

3. Bypass register is initiated to Vss when BYPASS instruction 

is invoked. The Bypass Register also holds serially loaded 

TOI when exiting the Shift DR states. 

4. SAMPLE instruction dose not places DQs in Hi-Z. 

Select DR Select IR 

Exit1 DR 

Pause DR 
1 

Exit2 DR 
1 

Update DR Update IR 
0 

1 
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SCAN REGISTER DEFINITION 

128Kx36 3 bits 

256Kx18 3 bits 

ID REGISTER DEFINITION 

128Kx36 0000 

256Kx18 0000 

· .. /•. 

00101 00100 

00110 00011 

BOUNDARY SCAN EXIT ORDER(x36) 

36 38 58 35 

37 28 NC >--- NC 68 34 

38 3A SA10 ( SA7 5A 33 

39 3C SA11 2_ SAs 5C 32 

40 2C SA12 )<j SAs 6C 31 

41 2A SA1a >· .<Fl SA4 6A 30 

42 60 29 

43 

20 0Qc9 r ·••···<·· 0Qb9 
70 28 10 0Qc8 DQb8 

44 2E 0Qc7 < >I DQb7 6E 27 

45 1E DQc6 > > DQb6 7E 26 

46 2F DQc5 < ( . 0Qb5 6F 25 

47 2G 0Qc4 f DQb4 6G 24 

48 1G 0Qc3 ·•·•·• ·'GL 0Qb3 7G 23 

49 2H 0Qc2 j DQb2 6H 22 

50 1H 0Qc1 ) DQb1 7H 21 

51 3G SWc > /( SWb 5G 20 

52 40 4F 19 

53 4E SS '.f/•·•• K 4K 18 

54 4G c ·•· } R 4L 17 

55 4H 5L 16 

56 4M 7K 15 

57 3L 6K 14 

58 1K 0Qd1 S{TT_._. DQa3 7L 13 

59 2K 0Qd2 .·.• > DQa4 6L 12 

60 1L 0Qd3 } } DQa5 6M 11 

61 2L DQd4 } }) DQa6 7N 10 

62 2M 0Qd5 --- >t DQa7 6N 9 

63 1N DQd6 < 2 DQa8 7P 8 
64 2N DQd7 > {\ DQa9 6P 7 

65 1P 0Qd8 ZZ 7T 6 

66 2P 0Qd9 5T 5 

67 3T SA14 SA2 6R 4 

68 2R SA1s SA1 4T 3 

69 4N SA16 \ / SAo 4P 2 

70 3R 5R 

1 bits 

1 bits 

000000 

000000 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

32 bits 70 bits 

32 bits 51 bits 

00001001110 

00001001110 

BOUNDARY SCAN EXIT ORDER(x18) 
26 38 58 25 

27 28 NC \ 7 ·········•·•· NC 68 24 

28 3A SA10 < SA7 5A 23 

29 

30 

SAs 

SAs 

5C 
6C 

3C SA11 L 22 

2C SA12 k __ / 21 

31 2A SA4 6A 20 

DQa9 60 19 

32 1D 
33 2E 0Qb2 f 3 •' 

DQa8 7E 18 

DQa7 6F 17 

34 2G 0Qb3 i >> 
••••••.••2•···.·.·.·.· ........ DQa6 7G 16 

I< 'll_ DQa5 6H 15 

35 1H DQb4 1\ ------) 
36 3G 

37 40 G 4F 14 

38 4E K 4K 13 

39 4G c •.•· I < 4L 12 

40 4H SWa 5L 11 

41 4M SW ······• /< 0Qa4 7K 10 

42 2K 0Qb5 < ·····/ DQa3 6L 9 

43 1L DQb6 < _j±_ 
·.··. 22 

44 2M 0Qb7 •·····• '±:J DQa2 6N 8 
45 1N DQa1 7P 7 

zz 7T 6 

46 2P SAa 5T 5 

47 3T SA2 6R 4 

48 2R 

49 4N SA1s _2_ ii SA1 4P 3 

50 2T SAo 6T 2 
51 3R M2 5R 

NOTE : 1. Pins 68 and 28 are no connection pin to internal chip. These pins are place holders for 16M part and the scanned data are 
fixed to "O" for this 4M parts. 

dJ:':filiiliP 
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JTAG DC OPERATING CONDITIONS 

Power Supply Voltage 

Input High Level 

Input Low Level 

Output High Voltage(loH=-2mA) 

Output Low Voltage(loL=2mA) 

SyrribC>I Min 
Voo 3.15 

VIH 2.0 

VIL -0.3 

VoH 2.4 

VOL Vss 

NOTE: 1. The input level of SRAM pin is to follow the SRAM DC specification. 

JTAG AC TEST CONDITIONS 

Parameter 

Input High/Low Level V1HNIL 

Input Rise/Fall Time TR/TF 

Input and Output Timing Reference Level 

NOTE : 1. See SRAM AC test output load on page 5. 

JTAG AC Characteristics 

..::c_.····•··Pai'ameter 
.. 

symbol __ 
... 

L -""" ...c::c ~ . L '-'-'> 

TCK Cycle Time tCHCH 

TCK High Pulse Width tCHCL 

TCK Low Pulse Width tCLCH 

TMS Input Setup Time tMVCH 

TMS Input Hold Time tCHMX 

TOI Input Setup Time tDVCH 

TOI Input Hold Time tCHOX 

Clock Low to Output Valid tCLQV 

JTAG TIMING DIAGRAM 

TCK 

TMS 

TOI 

TOO 

ttMWiii» 
ELECTRONICS 

Min 
50 

20 

20 

5 

5 

5 

5 

0 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

3.3 3.45 v 
Voo+0.3 v 

0.8 v 
Voo v 
0.4 v 

Note 

3.010.0 v 
2.0/2.0 ns 

1.5 v 

r Max •· I > • Utll( ____ J ··: Note I 

...::.. 

- ns 

- ns 

- ns 

ns 

- ns 

- ns 

- ns 

10 ns 
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119 BGA PACKAGE DIMENSIONS 

C1.00 

14.00 ± 0.10 

I 

~lndicatorJ 
Ball(1A) Lcpcation 

---+----

0 

22.00 ± 0.10 

NOTE: 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

1.27 

0 6 0 0 0------+---+ 

0 0 0 ~ 0 0 

0 0 0 cp 0 0 0 

0 0 0 ~ 0 0 0 

OOO<j>OOO 

0 0 0 9 0 0 0 

0 0 0 6 0 0 0 
0 0 0 6 0 0 0 

- - -o-e-e+e- e-o- - -
0 0 0 cp 0 0 0 

0 0 0 <j> 0 0 0 
0 0 0 6 0 0 0 

0 0 0 6 0 0 0 

0 0 0 ~ 0 0 0 

0 0 0 <I> 0 0 0 

0 0 0 ~ 0 0 0 

009000 

0.750 ± 0.15 

1. All Dimensions are in Millimeters. 

2. Solder Ball to PCB Offset : 0.10 MAX. 

3. PCB to Cavity Offset : 0.10 MAX. 

119 BGA PACKAGE THERMAL CHARACTERISTICS 

Junction to Ambient( at still air) Theta_JA 50 

Junction to Ambient( at air flow of 100 LFPM) Theta_JA 40 

Junction to Case Theta_ JC 8 

Junction to Solder Ball Theta_JB 10 

NOTE: 1. Junction temperature can be calculated by: TJ =TA+ Pox Theta_JA. 

ttMfillii' 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

128Kx36 & 256Kx18 Synchronous Pipelined SRAM 
FEATURES 
• 128Kx36 or 256Kx18 Organizations. 
• 3.3V Core/ Output Power Supply . 
• LVTTL 3.3V Input and Output Levels . 
• Differential, PECL Clock Inputs K, K. 
• Synchronous Read and Write Operation 
• Registered Input and Registered Output 
• Internal Pipeline Latches to Support Late Write. 
• Byte Write Capability(four byte write selects, 

one for each 9 bits) 
• Synchronous or Asynchronous Output Enable. 
• Power Down Mode via ZZ Signal. 

FUNCTIONAL BLOCK DIAGRAM 
SA[0:16J or SA[0:17] 

(x=a, b, c, d) 
or (x=a, b) 

PIN DESCRIPTION 

CK 

• JTAG 1149.1 Compatible Test Access port . 
• 119(7x17) Pin Ball Grid Array Package(14mm x 22mm) . 

KM736FV4021 H-5 
128Kx36 KM736FV4021 H-6 

KM736FV4021 H-7 

KM718FV4021 H-5 
256Kx18 KM718FV4021 H-6 

KM718FV4021 H-7 

5 

6 

7 

5 

6 

7 

128Kx36 
or 

256Kx18 
Array 

DQx[1:9) 
(x=a, b, c, d) 
or (x=a, b) 

2.5 

3.0 

3.5 

2.5 

3.0 

3.5 

. :·· ·······<·· .... ·•. PiriName·•••: 
···:········ 

Pin oescrmJion -•~'.~_< .LJ Pin Name .. !············· ... PhfOescrlptfon 
K,K Differential Clocks c,c Differential Ou!E._ut Clocks 

SAn S_ynchronous Address 111_2._ut M1, M2 Read Protocol Mode Pins 

DQn Bi-directional Data Bus 'G A!?l'..nchronous Ou!E._ut Enable 

SW Synchronous Grobal Write Enable SS S__y_nchronous Select 

SWa S__y_nchronous B_yte a Write Enable TCK JT AG Test Clock 

SWb Synchronous Byte b Write Enable TMS JTAG Test Mode Select 

SWc Synchronous Byte c Write Enable TOI JTAG Test Data ln...e_ut 

SWd Synchronous Byte d Write Enable TOO JTAG Test Data Ou!E._ut 

zz A~chronous Power Down ZQ Ou!Q_ut Driver lm...e_edance Control ln_Qut HSTL Level 

VDD Core Power S~ Vss GND 

VDDQ Ou!Q_ut Power S~ NC No Connection 

VREF HSTL Input Reference Voltag_e 

NOTE : 1. This SRAM only supports single clock, register-register read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Voo, C=Vss, M1=Vss, M2=Voo, ZQ=Voo and VREF=Voo. But they are also designed to operate being left floating. 

dfotJiiii» 
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PACKAGE PIN CONFIGURATIONS(TOP VIEW) 

KM736FV4021 (128Kx36) 

7f .>-s- ---- 10.--- c-.?:i--- 1-,- 3 . 4 
A Vooa SA13 SA10 NC 

B NC NC SA9 NC 

c NC SA12 SA11 Voo 

D DQc8 DQc9 Vss ZQ 

E DQc6 DQc7 Vss SS 

F Vooa DQc5 Vss 'G 
G DQc3 DQc4 SWc c 
H DQc1 DQc2 Vss c 
J Vooa Voo VREF Voo 

K DQd1 DQd2 Vss K 

L DQd3 DQd4 SWd K 
M Vooa DQd5 Vss SW 

N DQd6 DQd7 Vss SA1s 

p DQd8 DQd9 Vss SAo 

R NC SA1s M1 Voo 

T NC NC SA14 SA1 

u Vooa TMS TOI TCK 

KM718FV4021(256Kx18) 

A Vooa SA13 SA10 NC 

B NC NC SA9 NC 

c NC SA12 SA11 Voo 

D DQb1 NC Vss ZQ 

E NC DQb2 Vss 

F Vooa NC Vss 

G NC DQb3 

H DQb4 NC Vss c 
J Vooa Voo VREF Voo 

K NC DQb5 Vss K 

L DQb6 NC Vss 

M Vooa DQb7 Vss 

N DQb8 NC Vss SA1s 

p NC DQb9 Vss SA1 

R NC SA1s M1 Voo 

T NC SA11 SA14 NC 

u Vooa TMS TOI TCK 

tt:!:i:Hiiii• 
ELECTRONICS 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

.·.· < ••·.··. s. / < 
...::. .. :.....::. 1.___•c---a7< I .... 7 

SA7 SA4 Vooa 

SAs NC NC 

SAs SAs NC 

Vss DQb9 DQb8 

Vss DQb7 DQb6 

Vss DQb5 Vooa 

SWb DQb4 DQb3 

Vss DQb2 DQb1 

VREF Voo Vooa 

Vss DQa2 DQa1 

SWa DQa4 DQa3 

Vss DQa5 Vooa 

Vss DQa7 DQa6 

Vss DQa9 DQa8 

M2 SA2 NC 

SA3 NC zz 
TOO NC Vooa 

SA7 SA4 Vooa 

SAs NC NC 

SAs SAs NC 

Vss DQa9 NC 

Vss NC DQa8 

Vss DQa7 Vooa 

Vss NC DQa6 

Vss DQa5 NC 

VREF Voo Vooa 

Vss NC DQa4 

SWa DQa3 NC 

Vss NC Vooa 

Vss DQa2 NC 

Vss NC DQa1 

M2 SA2 NC 

SA3 SAo zz 
TOO NC Vooa 
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FUNCTION DESCRIPTION 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

The KM736FV4021 and KM718FV4011 are 4,718,592 bit Synchronous Pipeline Mode SRAM. It is organized as 131,072 words of 36 
bits( or 262, 144 words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 
Single differential PECL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, All addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outs are updated from 
output registers edge of the next rising edge of the K clock. An internal write data buffer allows write data to follow one cycle after 
addresses and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 

Read Operation 
During reads, the address is registered during the frist clock edge, the internal array is read between this first edge and the second 
edge, and data is captured in the output register and driven to the CPU during the second clock edge. SS is driven low during this cycle, 
signaling that the SRAM should drive out the data. 
During consecutive read cycles where the address is the same, the data output must be held constant without any glitches. This charac
teristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 

Write(Store) Operation 
All addresses and SW are sampled on the clock rising edge. SW is low on the rising clock. Write data is sampled on the rising clock, one 
cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, SW 
and SW[a:d] are valid to signal that a valid operation is on the Address and Control Input. 
Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The "next write cycle" can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SW[a:d] signal which 9-bit bytes will be writen. Timing of SW[a:d] is the same as the 
SW signal. 

Bypass Read Operation 
Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 

Low Power Dissipation Mode 
During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 

TRUTH TABLE 

K I ZZ 
G· ... 

SS :_sw SW a SWb SWc SWd OQa DQb DQc DQd · ···. Qp~ratic>n 

x H x x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Power Down Mode. No Operation 

x L H x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. 

t L L H x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. No Operation 

t L L L H x x x x Dour Dour Dour Dour Read Cycle 

t L L L L H H H H Hi-Z Hi-Z Hi-Z Hi-Z No Bytes Written 

t L L L L L H H H DIN Hi-Z Hi-Z Hi-Z Write first byte 

t L L L L H L H H Hi-Z DIN Hi-Z Hi-Z Write second byte 

t L L L L H H L H Hi-Z Hi-Z DIN Hi-Z Write third byte 

t L L L L H H H L Hi-Z Hi-Z Hi-Z DIN Write fourth byte 

t L L L L L L L L DIN DIN DIN DIN Write all byte 

411U'ifi@IP 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

ABSOLUTE MAXIMUM RATINGS 

·<<·><~······~ 
7Z 

•< 2.7.< iI? .•.. ,. \.) I ( )• 2 ./dm!t·1di . ................... 
Core Supply Voltage Relative to Vss Voo -0.5 to 4.6 v 
Output Supply Voltage Relative to Vss Vooo -0.5 to 4.6 v 
Voltage on any 1/0 pin Relative to Vss VTERM -0.5 to Vooo+0.5 v 
Maximum Power Dissipation Po 2.5 w 
Output Short-Circuit Current lour 25 mA 

Operating Temperature TOPR Oto 70 ·c 
Storage Temperature TSTG -65 to 125 ·c 

NOTE : 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

RECOMMENDED DC OPERATING CONDITIONS 
·::• •·:· .. Parameter ii>< 1 §y!Pb()I < Min ~IS:_TYP·z 12-__M~~ :·· Unit 1··:· Note 2 ). -2 ~ 

Core Power Supply Voltage Voo 3.15 3.3 3.45 v 
Output Power Supply Voltage Vooo 3.15 3.3 3.45 v 
Input High Level VIH 2.0 - Voo + 0.3 v 1, 2 

Input Low Level VIL -0.3 - 0.8 v 1, 3 

PECL Clock Input High Level VIH-PECL 2.135 - 2.420 v 1 

PECL Clock Input Low Level VIL-PE CL 1.490 - 1.825 v 1 

Operating Junction Temperature TJ 10 - 110 ·c 4 

NOTE : 1. These are DC VIHNIH spec. The AC V1HNIL levels are defined separately for measuring timing parameters. 
2. VIH (Max) DC = VDD+0.3V, VIH (Max)AC = VDD+1.5V(pulse width :S 5ns). 
3. VIL (Min)DC = -0.3V, VIL (Min)AC =-1.5V(pulse width:S5ns). 
4. Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 

mounting site thermal impedance. TJ =TA+ Pox THETA_JA 

DC CHARACTERISTICS 
•. ).:.22____ .. _{_ Parameter ... •·•: ·······Symbol Min :·· Max Unit J Note ..::.:.. ~-"" _{_ 

Average Power Supply Operating Current-x36 
loo - 700 mA 1 

(VIN=VIH or VIL, zz & SS=VIL) 

Average Power Supply Operating Current-x18 
loo - 650 mA 1 

(VIN=VIH or VIL, zz & SS=VIL) 

Power Supply Standby Current 
ISB - 100 mA 1 

(V1N=V1H or VIL, zz =VIH) 

Input Leakage Current 
lu -1 1 µA 

(V1N=Vss or Voo) 

Output Leakage Current 
ILO -5 5 µA 

(Vour=Vss or Voo, zz =V1H) 

Output High Voltage(loH=-2mA) VOH 2.4 VODQ v 
Output Low Voltage(loL=2mA) VOL Vss 0.4 v 

NOTE :1. Minimum cycle. lour=OmA. 

t1:fafiljiliP 
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PIN CAPACITANCE 
Parameter Pin Name 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

Max UnJt. 

Input Capacitance CIN 
K, K, SS, SW, G, ZZ 

3 4 5 pF 
SWx, ZQ, M1, M2, SAn, TCK, TMS, TOI 

Output Capacitance COUT DQn, TOO 

NOTE: Periodically sampled and 100% tested.(dV=OV, f=1 MHz) 

AC TEST CONDITIONS 
~ 7 =-? 

symbol re- Value Unit I _c _:_ Parameter __:_ 

Input High/Low Level VIHNIL 3.0/0.0 v 
Clock Input High/Low Level(PECL) V1HNIL 2.4/1.5 v 
Input Rise/Fall Time TRITF 1.0/1.0 ns 

Clock Input Rise/Fall Time(PECL) TRITF 0.5/0.5 ns 

Output Rise/Fall Time TR/TF 0.5-1.0 ns 

Input and Out Timing Reference Level 1.5 v 
Clock Input Timing Reference Level Cross Point v 

AC CHARACTERISTICS 

Parameter Symbol -5 
Min 

Clock Cycle Time tKHKH 5.0 

Clock High Pulse Width tKHKL 2.0 

Clock Low Pulse Width tKLKH 2.0 

Clock High to Output Valid tKHQV -
Clock High to Output Hold tKHQX 1.0 

Address Setup Time tAVKH 0.5 

Address Hold Time tKHAX 1.0 

Write Data Setup Time tDVKH 0.5 

Write Data Hold Time tKHDX 1.0 

SW, SW[a:d] Setup Time tWVKH 0.5 

SW, SW[a:d] Hold Time tKHWX 1.0 

SS Setup Time tSVKH 0.5 

SS Hold Time tKHSX 1.0 
Clock High to Output Hi-Z tKHQZ -
Clock High to Output Low-Z tKHQX1 1.0 

G High to Output High-Z tGHQZ -
G Low to Output Low-Z tGLQX 0.5 
G Low to Output Valid tGLQV -
ZZ High to Power Down(Sleep Time) tZZE -
ZZ Low to Recovery(Wake-up Time) tZZR -

•!Mfiliil' ELECTRONICS 

5 6 7 pF 

AC TEST OUTPUT LOAD 

Dout~} 
Z0=50Q (+-) ~l-~150Q 

20pF" l 1 
1.5V 

*Capacitive load consists of all components 
of the tester environment 

-6 -7 Unit Note 
Max Min Max Min Max 
- 6.0 - 7.0 - ns 

- 2.4 - 2.8 - ns 

- 2.4 - 2.8 - ns 

2.5 - 3.0 - 3.5 ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 
2.5 - 3.0 - 3.5 ns 

- 1.0 - 1.0 - ns 

2.5 - 3.0 - 3.5 ns 

- 0.5 - 0.5 - ns 
2.5 - 3.0 - 3.5 ns 
5.0 - 6.0 - 7.0 ns 
5.0 - 6.0 - 7.0 ns 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

K 

SAn 

SS 

SW 

SWx 

OQn 

K 

SAn 

G 

SW 

SWx 

OQn 

TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(SS Controlled, G=Low) 

2 3 4 5 6 7 8 

: •• ·~ 

NOTE: 
1. 03 is the input data written in memory location A3. 
2. Q4 is the output data read from the write data buffer( not from the cell array), as a result of address A4 being 

a match from the last write cycle address. 

TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES(G Controlled, SS=Low) 

2 3 4 5 6 7 8 

, - -• - •• 
NOTE: 
1. 03 is the input data written in memory location A3. 
2. Q4 is the output data read from the write data buffer( not from the cell array), as a result of address A4 being 

a match from the last write cycle address. 

•1:1:1: f)liiiiP 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

TIMING WAVEFORMS OF STANDBY CYCLES 

2 3 4 5 6 7 8 

K 

SAn 

,:,.:,.:,.:,.:,.:,.~,.:,.:,. 
I I I j I I 

f~Wl~Yl~Yl~Yl:Yl:Yl:Wl:Wl~YI 
I I I I I 1 I 

1 
I 

SWx 

zz 

DQn 

tl'li'i (jiJill> 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 
This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. In conformance with IEEE 1149.1, the SRAM contains a TAP controller, Instruction Regis
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to preclude mid level input. TMS and TOI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Voo through a resistor. TOO should be left unconnected. 

JTAG Block Diagram 

M1 

TOI--+---.... BYPASS Reg. 

TMS 
TCK 

Control Signals 

TAP Controller 

TAP Controller State Diagram 

IT[ Test Logic Reset 
0 

@I Run Test Idle 

•1:f:l:f11iii> 
ELECTRONICS 

M2 

TOO 

1 ( 

[c 
1 ( 

JTAG Instruction Coding 
-

IR2 IR1 IRO instruction TPPOµtpu~ 

0 0 0 SAMPLE-Z Boundary Scan Register 

0 0 1 IDCODE Identification Register 

0 1 0 SAMPLE-Z Boundary Scan Register 

0 1 1 BYPASS Bypass Register 

1 0 0 SAMPLE Boundary Scan Register 

1 0 1 BYPASS Bypass Register 

1 1 0 BYPASS Bypass Register 

1 1 1 BYPASS Bypass Register 

NOTE: 

1. Places DQs in Hi-Zin order to sample all input data 

regardless of other SRAM inputs. 

Notes 
1 

2 

1 

3 

4 

3 

3 

3 

2. TOI is sampled as an input to the first ID register to allow for 

the serial shift of the external TOI data. 

3. Bypass register is initiated to Vss when BYPASS instruction 

is invoked. The Bypass Register also holds serially loaded 

TOI when exiting the Shift DR states. 

4. SAMPLE instruction dose not places DQs in Hi-Z. 

Select DR Select IR 
0 

Capture DR ) 
rq 

Shift DR 

~ 1 
Exit1 DR 

0 

Update DR 
0 

0 
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SCAN REGISTER DEFINITION 

128Kx36 3 bits 

256Kx18 3 bits 

ID REGISTER DEFINITION 

';art ~ Revision Number 
. ·.. .• ·.·. (31;28) ·.· 

128Kx36 0000 

256Kx18 0000 

1 bits 

1 bits 

R~ut C(Joffguratic;ri 
(27:18) 

00101 00100 

00110 00011 

BOUNDARY SCAN EXIT ORDER(x36) 
36 38 SA9 .... 27·· SAs 58 35 

37 28 NC rr.-r NC 68 34 

38 3A SA10 

·------
SA1 5A 33 

39 3C SA11 1---
·•·. 

SAs 5C 32 _ _;:_ 

40 2C SA12 F /h- SAs 6C 31 

41 2A SA13 l:_c_ 7 •• SA4 6A 30 

42 20 0Qc9 -++ 0Qb9 60 29 

43 10 0Qc8 
... .:: -···· 

0Qb8 70 28 

44 2E 0Qc7 
'-"- ····· 0Qb7 6E 27 

45 1E 0Qc6 1>····· .. ·• ~ .. 0Qb6 7E 26 

46 2F 0Qc5 ~- 0Qb5 6F 25 

47 2G 0Qc4 ·.< .... 0Qb4 6G 24 

48 1G 0Qc3 l~s 0Qb3 7G 23 

49 2H 0Qc2 I:··~···· 0Qb2 6H 22 

50 1H 0Qc1 

----~·· 
0Qb1 7H 21 

51 3G SWc L ... SWb 5G 20 

52 40 ZQ --- G 4F 19 

53 4E SS L\~ K 4K 18 

54 4G c ,.··:· 
I ... K 4L 17 

55 4H c -- :_;:_._ 

SWa 5L 16 

56 4M SW ····.: ---2< 0Qa1 7K 15 

57 3L SWd il_---I~ 0Qa2 6K 14 

58 1K 0Qd1 Fi±.~ 0Qa3 7L 13 

59 2K 0Qd2 

··········· )/······ 

0Qa4 6L 12 

60 1L 0Qd3 ~~ 0Qa5 6M 11 

61 2L 0Qd4 I<·······• •I 0Qa6 7N 10 

62 2M 0Qd5 [70 ..... · 7 0Qa7 6N 9 

63 1N 0Qd6 l·~ ... _;__ 0Qa8 7P 8 

64 2N 0Qd7 I -.< ~ 0Qa9 6P 7 

65 1P 0Qd8 ~ --- .. zz 7T 6 

66 2P 0Qd9 172-d- SA3 5T 5 

67 3T SA14 I< ..::. SA2 6R 4 

68 2R SA15 I:·· 
----- .··• 

SA1 4T 3 

69 4N SA1s f< > >>> SAo 4P 2 
,.____-__ -,- .... 

70 3R M1 j\ ·• 
M2 5R 1 L 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

32 bits 70 bits 

32 bits 51 bits 

Vendor Oeflnltidn $~fu$9~a•·~EPJZP••Y<>tt~ 
u1:m StartEU~O) 

~ (1J:1?) 

000000 00001001110 

000000 00001001110 

BOUNDARY SCAN EXIT ORDER(x18) 
26 38 SA9 I> ----> SAs 58 25 

27 28 NC I } -- NC 68 24 

28 3A SA10 2< SA7 5A 23 

29 3C SA11 < SAs 5C 22 

30 2C SA12 I 77--- SAs 6C 21 

31 2A SA13 < =. SA4 6A 20 

< ···•··· 0Qa9 60 19 

32 10 DQb1 --- -
33 2E 0Qb2 ·:···· ./ . •.••····• 

F - · .. --- 0Qa8 7E 18 

17 

34 

16 

15 

··• S_.... 0Qa6 7G 
L ----· .:. l__ ... 0Qa5 6H 

35 1H DQb4 ·•·. ~ ·.· 

36 

37 14 

13 38 4E SS I ±C? K 4K 

12 39 4G c I ____:_ --- K 4L 
40 4H C .:: •• -- SWa 5L 11 

41 10 

42 9 

L_.···<••:••.•>1 
2K 0Qb5 I·/-- i 0Qa3 6L 

43 1L 0Qb6 I c ····· .·.···· 
l~ ••······• 

44 

45 

2M DQb7 [__ >} 0Qa2 6N 

1 N DQb8 I</ < T DQa1 7P 

8 
7 

6 

46 2P DQb9 st SA3 5T 5 
47 4 
48 2R SA1s <\ 
49 4N SA1s )T SA1 4P 3 
50 2T SA11 ·•••• /< SAo 6T 2 
51 3R M1 2--'-_Zl M2 5R 

NOTE : 1. Pins 68 and 28 are no connection pin to internal chip. These pins are place holders for 16M part and the scanned data are 
fixed to "O" for this 4M parts. 
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JTAG DC OPERATING CONDITIONS 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

L.l___• :. / ::: . :·::::: ::::·: .. ::.:>·. I : ·· .... .::::· ···:·::·.::: . Ni1n (: I.·:•. ffvn L> .:: : : :: fi·=--------: 

~······· Power Supply Voltage Voo 3.15 3.3 3.45 v 
Input High Level VIH 2.0 - Voo+0.3 v 
Input Low Level VIL -0.3 - 0.8 v 
Output High Voltage(loH=-2mA) VOH 2.4 - Voo v 
Output Low Voltage(loL=2mA) VOL Vss - 0.4 v 

NOTE : 1. The input level of SRAM pin is to follow the SRAM DC specification. 

JTAG AC TEST CONDITIONS 

Input High/Low Level VIHNIL 3.0/0.0 v 
Input Rise/Fall Time TR/TF 2.0/2.0 ns 

Input and Output Timing Reference Level 1.5 v 
NOTE : 1. See SRAM AC test output load on page 5. 

JTAG AC Characteristics 

Llli. '- '-F :;:.~ ;:.. ~::.:. >< •• :.::···:·:·:· / ~.::· >·:-"- symbol .. 1 ~2.Mil1 Max ii _j_ lJnit 
. ·:·:•·· ... Note··• 

~ 

TCK Cycle Time tCHCH 50 - ns 

TCK High Pulse Width tCHCL 20 - ns 

TCK Low Pulse Width tCLCH 20 - ns 

TMS Input Setup Time tMVCH 5 - ns 

TMS Input Hold Time tCHMX 5 - ns 

TOI Input Setup Time tDVCH 5 - ns 

TOI Input Hold Time tCHDX 5 - ns 

Clock Low to Output Valid tCLQV 0 10 ns 

JTAG TIMING DIAGRAM 

TCK tCHCL 
tCLCH 

TMS 

TOI 

TOO 

41:!:1. fjl iiiiP 
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119 BGA PACKAGE DIMENSIONS 

I 

14.00 ± 0.10 

I 

~Indicator J 
Ball(1A) Lcpcation 

---+----

NOTE: 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

1.27 1.27 

0 0 6 0 0 0-------+----+ 
0 0 0 ~ 0 0 0-----+--L 

0 0 0 <j> 0 0 0 

0 0 0 f 0 0 0 

0 0 0 ? 0 0 0 

0 0 0 9 0 0 0 

0 0 0 6 0 0 0 

0 0 0 6 0 0 0 

- - -o---e --0 + <7 e-o-- - -
0 0 0 <j> 0 0 0 

0 0 0 <p 0 0 0 

0 0 0 6 0 0 0 

0 0 0 6 0 0 0 

0 0 0 ~ 0 0 0 

0 0 0 <!> 0 0 0 

0 0 0 ~ 0 0 0 

0 0 9 0 0 0 

0.750 ± 0.15 

1. All Dimensions are in Millimeters. 

2. Solder Ball to PCB Offset: 0.10 MAX. 

3. PCB to Cavity Offset: 0.10 MAX. 

119 BGA PACKAGE THERMAL CHARACTERISTICS 

.· . . . ~---- F>~l'ametel' I·· Typ Max Unit~ .·. Note 

Junction to Ambient( at still air) Theta_JA 50 °CIW 

Junction to Ambient( at air flow of 100 LFPM) Theta_JA 40 °CIW 

Junction to Case Theta_ JC 8 °CIW 

Junction to Solder Ball Theta_JB 10 °CIW 

NOTE: 1. Junction temperature can be calculated by: TJ =TA+ Pox Theta_JA. 

11.V.Hliii" ELECTRONICS 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

128Kx36 & 256Kx18 Synchronous Pipelined SRAM 
FEATURES 
• 128Kx36 or 256Kx18 Organizations. 
• 3.3V Core/2.5V Output Power Supply. 
• LVCMOS Input and Output Levels. 
• Differential, PECL Clock Inputs K, K. 
• Synchronous Read and Write Operation 
• Registered Input and Latched Output 
• Internal Pipeline Latches to Support Late Write . 
• Byte Write Capability(four byte write selects, 

one for each 9 bits) 
• Synchronous or Asynchronous Output Enable. 
• Power Down Mode via ZZ Signal. 
• JTAG 1149.1 Compatible Test Access port . 
• 119(7x17) Pin Ball Grid Array Package(14mm x 22mm). 

FUNCTIONAL BLOCK DIAGRAM 
SA[0:16]orSA[0:17]----------------+1 

(x=a, b, c, d) 
or (x=a, b) 

'G 

zz 

K 

i< 

PIN DESCRIPTION 

.·::.::.·: ... 

o~qan1z~tiortl > Part Number 
.l:. :. : · ... : . ::::!:·:: .. :::· 

KM736FV 4002H-8 
128Kx36 KM736FV 4002H-9 

KM736FV4002H-10 

KM718FV4002H-8 
256Kx18 KM718FV4002H-9 

KM718FV 4002H-10 

Cycle 
Time 

8 

9 

10 

8 

9 

10 

128Kx36 
or 

256Kx18 
Array 

I· 

DQx(1:9] 
(x=a, b, c, d) 
or (x=a, b) 

Pin Name l>-2. 7 Phf o~sc1iptfori 
·:·:·: .:· ~ -; ::·.:· .:: 

Pin D~cr~tiori.{~ 
-::::-

.: ... :·. Ph1Name 
K,K Differential Clock~ECL Leve!l c,c Differential Ou!2.ut Clocks 

SAn Synchronous Address ln_I:>_ut M1 M2 Read Protocol Mode Pins 

DQn Bi-directional Data Bus G A~nchronous Oute_ut Enable 

SW S..1_nchronous Grobal Write Enable SS S_}'_nchronous Select 

SWa ~nchronous B_yte a Write Enable TCK JT AG Test Clock 

SWb ~nchronous ~e b Write Enable TMS JTAG Test Mode Select 

SWc S}'_nchronous Byte c Write Enable TOI JT AG Test Data I n_I:>_ut 

SWd S_tnchronous B.,1!e d Write Enable TOO JTAG Test Data OutQ_ut 

Access 
Time 

7.0 

8.0 

9.0 

7.0 

8.0 

9.0 

= 

zz A~nchronous Power Down ZQ Ou!2_ut Driver lm_!?_edance Control ln_Q_ut HSTL Level 

Voo Core Power Sl.!QQ!y_ Vss GND 

VDDQ Ou!2_ut Power S~ NC No Connection 

VREF HSTL ln_I:>_ut Reference Volt~e 

NOTE : 1. This SRAM only supports single clock, register-latch read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Voo, C=Vss, M1=Voo, M2=Vss, ZQ=Voo and VREF=Voo. But they are also designed to operate being left floating. 

t1Mfiliii» 
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PACKAGE PIN CON FIGURA TIONS(TOP VIEW) 

KM736FV4002(128Kx36) 

>\····· ..•••..... ··•I. ........ <1<.) ..••.••.• 
!···················.·2·····~ 

.. £ 
A VDDQ SA13 SA10 

B NC NC SA9 

c NC SA12 SA11 

D DQc8 DQc9 Vss 

E DQc6 DQc7 Vss 

F VDDQ DQcS Vss 

G DQc3 DQc4 swc 

H DQc1 DQc2 Vss 

J VDDQ Voo VREF 

K DQd1 DQd2 Vss 

L DQd3 DQd4 SWd 

M VDDQ DQdS Vss 

N DQd6 DQd7 Vss 
p DQd8 DQd9 Vss 

R NC SA1s M1 

T NC NC SA14 

u VDDQ TMS TDI 

KM718FV4002(256Kx18) 
, ................ · 

·I•·• c.:c _}/ .. ········__! 
.,.,. 

..:c..::. 3 ~ ••. _cc. 

A VDDQ SA13 SA10 

B NC NC SA9 

c NC SA12 SA11 

D DQb1 NC Vss 

E NC DQb2 Vss 

F VDDQ NC vss 

G NC DQb3 SWb 

H DQb4 NC Vss 

J VDDQ Voo VREF 

K NC DQb5 Vss 

L DQb6 NC Vss 

M VDDQ DQb7 Vss 

N DQb8 NC Vss 
p NC DQb9 Vss 

R NC SA1s M1 

T NC SA11 SA14 

u VDDQ TMS TDI 

tH'if JiiW> 
ELECTRONICS 

i =····.·· -"!c.___·.······. 
NC 

NC 

Voo 

ZQ 

SS 

'G 
c 
c 

Voo 

K 

i< 
SW 

SA1s 

SAo 

Voo 

SA1 

TCK 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

, ....... ·~··· . > > ·5····· ····· . 1 .•·. -oc\ I·•~··· ... 
SA7 SA4 VDDQ 

SAs NC NC 

SAs SAs NC 

Vss DQb9 DQb8 

Vss DQb7 DQb6 

Vss DQb5 VDDQ 

SWb DQb4 DQb3 

Vss DQb2 DQb1 

VREF Voo VDDQ 

Vss DQa2 DQa1 

SWa DQa4 DQa3 

Vss DQa5 VDDQ 

Vss DQa7 DQa6 

Vss DQa9 DQa8 

M2 SA2 NC 

SA3 NC zz 
mo NC VDDQ 

..,.,. 
. I· · .. 4 :---: L 5 

<'7 
.::..::. L.::..::. --, 3l_ ····1 

NC SA7 SA4 VDDQ 

NC SAs NC NC 

Voo SAs SAs NC 

ZQ Vss DQa9 NC 

SS Vss NC DQa8 

'G Vss DQa7 VDDQ 

c Vss NC DQa6 

c Vss DQa5 NC 

Voo VREF Voo VDDQ 

K Vss NC DQa4 

i< swa 0Qa3 NC 

SW Vss NC VODQ 

SA1s Vss DQa2 NC 

SA1 Vss NC DQa1 

Voo M2 SA2 NC 

NC SA3 SAo zz 
TCK mo NC Vooo 
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FUNCTION DESCRIPTION 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

The KM736FV4002 and KM718FV4002 are 4,718,592 bit Synchronous SRAM. It is organized as 131,072 words of 36 bits(or 262, 144 
words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 
Single differential PECL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, all addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outputs are updated 
from output latches of the falling edge of the K clock. An internal write data buffer allows write data to follow one cycle after addresses 
and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 

Read Operation 
During reads, the address is registered during the clock rising edge and the internal array is read. The data is driven to the CPU in the 
following cycle. SS is driven low during this cycle, signaling that the SRAM should drive out the data. 
During consecutive read cycles where the address is the same, the data output must be held constantly without any glitches. This char
acteristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 

Write(Store) Operation 
All addresses and SW are both sampled on the clock rising edge. SW is low on the rising clock. Write data is sampled on the rising clock, 
one cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, 
SW and SVV[a:d] are valid to signal that a valid operations is on the Address and Control Input. 
Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The "next write cycle" can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SW[a:d] signal which 9-bit bytes will be writen. Timing of SW[a:d] is the same as the 
SW signal. 

Bypass Read Operation 
Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 

Low Power Dissipation Mode 
During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 

TRUTH TABLE 
l<_tL I ti I G SS SW SWa SWb SWc SWd OQa DQb DQc DQd OJ>Ettc:ltic>n 

,, 
. 

x H x x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Power Down Mode. No Operation 

x L 
' 

H x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. No Operation 

t L L H x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. No Operation 

t L L L H x x x x DouT DouT DOUT DouT Read Cycle 

t L L L L H H H H Hi-Z Hi-Z Hi-Z Hi-Z No Bytes Written 

t L L L L L H H H DIN Hi-Z Hi-Z Hi-Z Write first byte 

t L L L L H L H H Hi-Z DIN Hi-Z Hi-Z Write second byte 

t L L L L H H L H Hi-Z Hi-Z DIN Hi-Z Write third byte 

t L L L L H H H L Hi-Z Hi-Z Hi-Z DIN Write fourth byte 

t L L L L L L L L DIN DIN DIN DIN Write all byte 

tl:!:': Hliii" ELECTRONICS 
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ABSOLUTE MAXIMUM RATINGS 
.. 

2i2 ::.c. ..:;;;::. Parameter 
Core Supply Voltage Relative to Vss 

Output Supply Voltage Relative to Vss 

Voltage on any 110 pin Relative to Vss 

Maximum Power Dissipation 

Output Short-Circuit Current 

Operating Temperature 

Storage Temperature 

... _;_ 
- . 

symbol I 

Voo 

Vooo 

VTERM 

Po 

lour 

TOPR 

TSTG 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

I Val(!e 
= 

I .••. Unit 
-"- ~ 

-0.5 to 4.6 v 
-0.5 to 4.6 v 

-0.5 to Vooo+0.5 v 
2.5 w 
25 mA 

Oto 70 "C 

-55 to 125 ·c 
NOTE : 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

RECOMMENDED DC OPERATING CONDITIONS 
Parameter ~Ymbol Min 

I Typ L Max Unit Note 
_;_-"- --'-

Core Power Supply Voltage Voo 3.15 3.3 3.45 v 
Output Power Supply Voltage Vooa 2.4 2.5 2.6 v 
Input High Level VIH 1.7 - Voo + 0.3 v 1, 2 

Input Low Level VIL -0.3 - 0.7 v 1, 3 

PECL Clock Input High Level VIH-PECL 2.135 - 2.420 v 1 

PECL Clock Input Low Level VIL-PECL 1.490 - 1.825 v 1 

Operating Junction Temperature TJ 10 - 110 ·c 4 

NOTE : 1. These are DC V1HNIH spec. The AC V1HNIL levels are defined separately for measuring timing parameters. 
2. V1H (Max)DC = Voo+0.3V, V1H (Max)AC = Voo+1.5V(pulse width:S:5ns). 
3. VIL (Min)DC = -0.3V, VIL (Min)AC =-1.5V(pulse width:S:5ns). 
4. Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 

mounting site thermal impedance. TJ =TA+ Pox THETA_JA 

DC CHARACTERISTICS 
< ·.· 

Parameter ..... .... ·symbol· Min" '-"-I' Max 
.·.··-.c:c 

.~ ... Uliit Note-c 1 

2 LL ·• ...::.....::... . ... 
····· Average Power Supply Operating Current-x36 

loo - 450 mA 1 
(VIN=VIH or VIL, zz & SS=VIL) 

Average Power Supply Operating Current-x18 
loo - 400 mA 1 (V1N=V1H or VIL, zz & SS=VIL) 

Power Supply Standby Current 
ISB - 100 mA 1 

(V1N=V1H or VIL, zz =VIH) 

Input Leakage Current 
lu -1 1 µA 

(V1N=Vss or Voo) 

Output Leakage Current 
ILO -5 5 µA 

(Vour=Vss or Voo, ZZ =V1H) 

Output High Voltage(loH=-2mA) VoH 2.0 Vooa v 
Output Low Voltage(loL=2mA) VOL Vss 0.4 v 

NOTE : 1. Minimum cycle. lour=OmA. 

•1:1:1: f1iJ ii• 
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PIN CAPACITANCE 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

'TYP Max Unit 

Input Capacitance CIN 
K, K, SS, SW, G, ZZ 

3 4 5 pF 
SWx, ZQ, M1, M2, SAn, TCK, TMS, TOI 

Output Capacitance CouT DQn, TOO 

NOTE: Periodically sampled and 100% tested.(dV=OV, f=1MHz) 

AC TEST CONDITIONS 
r::::c /7:::- </( ::::::: ~>~ LL 1n1t:. 

Input High/Low Level VIHNIL 2.5/0.0 v 
Clock Input High/Low Level(PECL) VIHNIL 2.4/1.5 v 
Input Rise/Fall Time TRITF 1.0/1.0 ns 

Clock Input Rise/Fall Time(PECL) TRITF 0.5/0.5 ns 

Output Rise/Fall Time TRITF 0.5-1.0 ns 

Input and Out Timing Reference Level 1.25 v 
Clock Input Timing Reference Level Cross Point v 

AC CHARACTERISTICS 

Parameter Symbol 
-8 

Min 

Clock Cycle Time tKHKH 8.0 

Clock High Pulse Width tKHKL 3.2 

Clock Low Pulse Width tKLKH 3.2 

Clock High to Output Valid tKHQV -
Clock Low to Output Valid tKLQV -
Clock Low to Output Hold tKLQX 1.0 

Address Setup Time tAVKH 0.5 

Address Hold Time tKHAX 1.0 

Write Data Setup Time tDVKH 0.5 

Write Data Hold Time tKHDX 1.0 

SW, SW[a:d] Setup Time tWVKH 0.5 

SW, SW[a:d] Hold Time tKHWX 1.0 

SS Setup Time tSVKH 0.5 

SS Hold Time tKHSX 1.0 

Clock High to Output Hi-Z tKHQZ -
Clock Low to Output Low-Z tKHQX1 1.0 

G High to Output High-Z tGHQZ -
G Low to Output Low-Z tGLQX 0.5 

G Low to Output Valid tGLQV -
ZZ High to Power Down(Sleep Time) tZZE -
ZZ Low to Recovery(Wake-up Time) tZZR -

t1MfiiiiltP 
ELECTRONICS 

5 6 7 pF 

AC TEST OUTPUT LOAD 

Dout o----f} 
Z0=50Q o,___~l-~l 50Q 

20pF* l f 
1.25V 

*Capacitive load consists of all components 
of the tester environment 

-9 -10 
Unit 

Max Min Max Min Max 

- 9.0 - 10.0 - ns 

- 3.6 - 4.0 - ns 

- 3.6 - 4.0 - ns 

7.0 - 8.0 - 9.0 ns 

2.5 - 3.0 - 3.5 ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.1 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

2.5 - 3.0 - 3.5 ns 

- 1.0 - 1.0 - ns 

2.5 - 3.0 - 3.5 ns 

- 0.5 - 0.5 - ns 

2.5 - 3.0 - 3.5 ns 

8.0 - 9.0 - 10.0 ns 

8.0 - 9.0 - 10.0 ns 

Note 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

K 

SAn 

SS 

SW 

SWx 

'G 

DQn 

TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES 

2 3 4 5 6 7 8 

NOTE: 
1. 03 is the input data written in memory location A3. 
2. 04 is the output data read from the write data buffer( not from the cell array), as a result of address A4 being 

a match from the last write cycle address. 
3. Data is valid at the output at the later of tKHQV following the rising clock edge, or tKLQV following the 

fallowing clock edge. 
4. When SS is sampled high or SW is sampled low on the rising edge of clock, the outputs go into Hi-Z state 

no later than tKHQZ following the rising clock edge. 
5. When SS is low and SW is high on the rising edge of clock, the outputs go into Low-Z state(being driven) 

no earlier than tKHQX following the next falling edge of clock. 
6. When the SRAM is deselected, the output goes Hi-Z at tKHQZ following the rising clock edge. On the next 

read cycle, note that the SRAM output do not leave the Hi-Z state until tKLQX after the falling clock edge. 

•l1i":f Jli i '" 
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K 

SAn 

SS 

SW 

SWx 

zz 

DQn 

t1Mfiiiii" ELECTRONICS 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

TIMING WAVEFORMS OF STANDBY CYCLES 

2 3 4 5 6 7 8 

t 
tZZR 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 
This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. In conformance with IEEE 1149.1, the SRAM contains a TAP controller, Instruction Regis
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to predude mid level input. TMS and TOI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Voo through a resistor. TOO should be left unconnected. · 

JTAG Block Diagram 

M1 

TMS 
TCK 

Control Signals 

TAP Controller 

TAP Controller State Diagram 

t1Mf1ifo" 
ELECTRONICS 

M2 

JTAG Instruction Coding 

IR2 IR1 IRO Instruction TOP Output 
0 0 0 SAMPLE-Z Boundary Scan Register 

0 0 1 IDCODE Identification Register 

0 1 0 SAMPLE-Z Boundary Scan Register 

0 1 1 BYPASS Bypass Register 

1 0 0 SAMPLE Boundary Scan Register 

1 0 1 BYPASS Bypass Register 

1 1 0 BYPASS Bypass Register 

1 1 1 BYPASS Bypass Register 

NOTE: 

1. Places DQs in Hi-Z in order to sample all input data 

regardless of other SRAM inputs. 

Notes 

1 

2 

1 

3 

4 

3 

3 

3 

2. TOI is sampled as an input to the first ID register to allow for 

the serial shift of the external TOI data. 

3. Bypass register is initiated to Vss when BYPASS instruction 

is invoked. The Bypass Register also holds serially loaded 

TOI when exiting the Shift DR states. 

4. SAMPLE instruction dose not places DQs in Hi-Z. 

Pause DR c Pause IR 

t 1 1 
0 c 0 

Exit2 DR Exit2 IR 

Update DR c Update IR 
0 

0 
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SCAN REGISTER DEFINITION 

.·:c_ Part 2 .··••• 

128Kx36 3 bits 

256Kx18 3 bits 

ID REGISTER DEFINITION 

Part 

128Kx:36 

256Kx:18 

. ··• Revision Number 
{31:2fj) 

0000 

0000 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

1 bits 32 bits 70 bits 

1 bits 32 bits 51 bits 

StartBlt(O} 
.... 

Part configuration 1 ···vendor Definition 
- (27:18) .·. (17:12) 

Samsung .JEDEC Cod~ 
(11'1) .·.·. 

00101 00100 000000 00001001110 

00110 00011 000000 00001001110 

BOUNDARY SCAN EXIT ORDER(x36) BOUNDARY SCAN EXIT ORDER(x18) 

36 38 SAs :_:::.. .· SAs 58 35 26 38 SAs ce.:· SAs 58 25 

37 28 NC 
.... ··•· 

NC 68 34 27 28 NC NC 68 24 

38 3A SA10 
r-· ..... , ..• ..... / 

SA7 5A 33 28 3A SA10 SA7 5A 23 

39 3C SA11 
.... 

SAs 5C 32 .. 29 3C SA11 SAs 5C 22 

40 2C SA12 SA5 6C 31 30 2C SA12 SA5 6C 21 

41 2A SA13 ~ I SA4 6A 30 

42 20 0Qc9 
·::.·I 

0Qb9 60 29 

31 2A SA13 SA4 6A 20 

0Qa9 60 19 

43 1D 0Qc8 -: 0Qb8 70 28 32 10 0Qb1 

44 2E 0Qc7 . _:.. 0Qb7 6E 27 33 2E 0Qb2 

45 1E 0Qc6 _::_.:.::::.: 0Qb6 7E 26 0Qa8 7E 18 

46 2F 0Qc5 I .< ·2 0Qb5 6F 25 0Qa7 6F 17 

47 2G 0Qc4 I •...::.::. 0Qb4 6G 24 34 2G 0Qb3 1 

48 1G 0Qc3 .·· 
.. 0Qb3 7G 23 0Qa6 7G 16 

~ 

49 2H 0Qc2 ..::_..::_ 0Qb2 6H 22 0Qa5 6H 15 

50 1H 0Qc1 I 0Qb1 7H 21 35 1H 0Qb4 _::_ ~ 

51 3G SWc 
. 

SWb 5G 20 36 3G SWb 

52 40 ZQ - G. 4F 19 37 40 ZQ 
... 

G 4F 14 ... 

53 4E SS 
I 

K 4K 18 38 4E SS ..::__ K 4K 13 

54 4G c K 4L 17 39 4G c i< 4L 12 
155 4H c SWa 5L 16 40 4H c · ... ·· .···• 

SWa 5L 11 
----:-

56 4M SW 0Qa1 7K 15 41 4M SW 0Qa4 7K 10 

57 3L SWd 
·.· 

0Qa2 6K 14 ·.··· i.. .. 

. 

58 1K 0Qd1 ce.: DQa3 7L 13 I·~ 

59 2K 0Qd2 c.::.. •• ··:.:... 0Qa4 6L 12 42 2K 0Qb5 0Qa3 6L 9 

60 1L 0Qd3 DQa5 6M 11 43 1L 0Qb6 ...:.:.. 

61 2L 0Qd4 0Qa6 7N 10 ·.· 

62 2M 0Qd5 :.:.. 0Qa7 6N 9 44 2M 0Qb7 0Qa2 6N 8 

63 1N 0Qd6 _cC_ 
0Qa8 7P 8 45 1N 0Qb8 DQa1 7P 7 

64 2N 0Qd7 0Qa9 BP 7 
~ 

65 1P 0Qd8 .:...:.. zz 7T 6 zz 7T 6 

66 2P 0Qd9 ~~ SA3 5T 5 46 2P DQb9 SA3 5T 5 

67 3T SA14 \.>········ SA2 6R 4 47 3T SA14 SA2 6R 4 

68 2R SA15 . SA1 4T 3 48 2R SA1s 
~ 

69 4N SA1s 
... .. 

SAO 4P 2 49 4N SA1s SA1 4P 3 < I 50 2T SA11 SAo 6T 2 

70 3R M1 ·> .•. M2 5R 1 51 3R M1 M2 5R 1 

NOTE·: 1. Pins 68 and 28 are no connection pin to internal chip. These pins are place holders for 16M part and the scanned data are 
fixed to "O" for this 4M ~arts. 

41Mf11iii" · 
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JTAG DC OPERA TING CONDITIONS 
~ 

~ 

Parameter 
cc 

__::_ ... 
Power Supply Voltage 

Input High Level 

Input Low Level 

Output High Voltage(loH=-2mA) 

Output Low Voltage(loL=2mA) 

Symbol Min 

VDD 3.15 

VIH 2.0 

VIL -0.3 

VOH 2.4 

VOL Vss 

NOTE: 1. The input level of SRAM pin is to follow the SRAM DC specification. 

JTAG AC TEST CONDITIONS 
Parameter Symbol 

Input High/Low Level VIHIVIL 

Input Rise/Fall Time TR/TF 

Input and Output Timing Reference Level 

NOTE : 1. See SRAM AC test output load on page 5. 

JTAG AC Characteristics 

Parameter Symbol 

TCK Cycle Time tCHCH 

TCK High Pulse Width tCHCL 

TCK Low Pulse Width tCLCH 

TMS Input Setup Time tMVCH 

TMS Input Hold Time tCHMX 

TOI Input Setup Time tDVCH 

TOI Input Hold Time tCHDX 

Clock Low to Output Valid tCLQV 

JTAG TIMING DIAGRAM 

TCK 

TMS 

TOI 

TOO 

•1:1:': tJll!iiP 
ELECTRONICS 

Min 

50 

20 

20 

5 

5 

5 

5 

0 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

Typ Max Unit Note 

3.3 3.45 v 
- Voo+0.3 v 
- 0.8 v 
- Voo v 
- 0.4 v 

Min Unit Note 

3.010.0 v 
2.0/2.0 ns 

1.5 v 1 

Max Unit Note 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

10 ns 
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119 BGA PACKAGE DIMENSIONS 

01.00 

14.00 ± 0.10 

I 

'Indicator J 
Ball(1A) Lipcation 

---+----

22.00 ± 0.10 

NOTE: 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

1.27 1.27 

0 6 0 0 o-~~-t--T 
0 0 0 ~ 0 0 

0 0 0 <j> 0 0 0 

0 0 0 f 0 0 0 

0 0 0 ? 0 0 0 

0 0 0 '? 0 0 0 

0 0 0 6 0 0 0 

0 0 0 6 0 0 0 

- - -o-e --0 + e- e-o-- - -
0 0 0 <j> 0 0 0 

~ ~ ~ b ~ ~ ~ 
0 0 0 6 0 0 0 

0 0 0 ~ 0 0 0 

0 0 0 <I> 0 0 0 

0 0 0 ~ 0 0 0 

0 0 9 0 0 0 

0.750 ± 0.15 

1. All Dimensions are in Millimeters. 

2. Solder Ball to PCB Offset : 0.10 MAX. 

3. PCB to Cavity Offset : 0.10 MAX. 

119 BGA PACKAGE THERMAL CHARACTERISTICS 

L<<. •·• ··;;;.~L.CSL { ••••.•. • ) $yffil)t:)I 
. :·~·~{ ...... >::: <••·· ,/ 

····~~~~1; ... _i_·•·· ~ I>< "" •"'"'• £ L 

Junction to Ambient( at still air) Theta_JA - - 50 ·ctw 
Junction to Ambient( at air flow of 100 LFPM) Theta_JA - - 40 ·ctw 
Junction to Case Theta_JC - - 8 ·ctw 
Junction to Solder Ball Theta_JB - - 10 'Ctw 

NOTE: 1. Junction temperature can be calculated by: TJ =TA+ Pox Theta_JA. 

et"i'AMW> 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

128Kx36 & 256Kx18 Synchronous Pipelined SRAM 
FEATURES 
.128Kx36 or 256Kx18 Organizations. 
• 3.3V Core/ Output Power Supply. 
• LVTTL 3.3V Input and Output Levels . 
• Differential, PECL Clock Inputs K, R. 
• Synchronous Read and Write Operation 
• Registered Input and Latched Output 
• Internal Pipeline Latches to Support Late Write . 
• Byte Write Capability(four byte write selects, 

one for each 9 bits) 
• Synchronous or Asynchronous Output Enable. 
• Power Down Mode via ZZ Signal. 
• JTAG 1149.1 Compatible Test Access port . 
• 119(7x17) Pin Ball Grid Array Package(14mm x 22mm). 

FUNCTIONAL BLOCK DIAGRAM 
SA[0:16) orSA(0:17)---------------......i 

(x=a, b, c, d) 
or (x=a, b) 

13 

zz 

K 

i< 

PIN DESCRIPTION 

128Kx36 

256Kx18 

KM736FV 4022H-8 

KM736FV 4022H-9 

KM736FV 4022H-10 

KM718FV4022H-8 

KM718FV4022H-9 

KM718FV4022H-10 

8 

9 

10 

8 

9 

10 

128Kx36 
or 

256Kx18 
Array 

DQx[1:9) 
(x=a, b, c, d) 
or(x=a, b) 

Pin Name u- .·.... ....... · .. ·······p1~ oe~erlptton :. 
Pi1tName Pin D9crmtlon < · .. :. :•: I:: ~ 

K,K Differential Clock~ECL LeveJl c,c Differential Ou!Q_ut Clocks 

SAn ~_nchronous Address ln_Q_ut M1, M2 Read Protocol Mode Pins 

DQn. Bi-directional Data Bus G A~nchronous Ou!Q_ut Enable 

SW Synchronous Grobal Write Enable SS S_y_nchronous Select 

SWa Synchronous Byte a Write Enable TCK JTAG Test Clock 

SWb S_y_nchronous Byte b Write Enable TMS JTAG Test Mode Select 

SWc Synchronous B_yte c Write Enable TOI JTAG Test Data ln_Q_ut 

SWd Synchronous Byte d Write Enable TOO JTAG Test Data Ou~ut 

Access 
Time 

7.0 

8.0 

9.0 

7.0 

8.0 

9.0 

~-:-- < I 

zz Asynchronous Power Down ZQ Ou!e._ut Driver lm_Q_edance Control ln_Q_ut HSTL Level 

Voo Core Power Sl.!l?E!Y_ Vss GND 

VDDQ Ou!e._ut Power Sl.!l?E!Y_ NC No Connection 

VREF HSTL I n_Q_ut Reference Volta_g_e 

NOTE : 1. This SRAM only supports single clock, register-latch read protocol and have fixed impedance output driver. 
Therefore the following inputs must be set with power up and must not change during SRAM operation ; 
C=Voo, C=Vss, M1=Voo, M2=Vss, ZQ=Voo and VREF=Voo. But they are also designed to operate being left floating. 

tti'fifiijiliP 
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PACKAGE PIN CON FIGURA TIONS(TOP VIEW) 

KM736FV4022(128Kx36) 
• < 7' , ... :··r··· I ; ········2 .. · .. 

3 

A VDDQ SA13 SA10 

B NC NC SA9 

c NC SA12 SA11 

D DQcB DQc9 Vss 

E DQc6 DQc7 Vss 

F VDDQ DQc5 Vss 

G DQc3 DQc4 SWc 

H DQc1 DQc2 Vss 

J VDDQ VDD VREF 

K DQd1 DQd2 Vss 

L DQd3 DQd4 SWd 

M VDDQ DQd5 Vss 

N DQd6 DQd7 Vss 
p DQdB DQd9 Vss 

R NC SA1s M1 

T NC NC SA14 

u VDDQ TMS TDI 

KM718FV4022(256Kx18) 
--,.. 

" 1 . 2 3 

A VDDQ SA13 SA10 

B NC NC SA9 

c NC SA12 SA11 

D DQb1 NC Vss 

E NC DQb2 Vss 

F VDDQ NC Vss · 

G NC DQb3 SWb 

H DQb4 NC Vss 

J VDDQ VDD VREF 

K NC DQb5 Vss 

L DQb6 NC Vss 

M VDDQ DQb7 Vss 

N DQbB NC Vss 
p NC DQb9 Vss 

R NC SA1s M1 

T NC SA17 SA14 

u VDDQ TMS TDI 

dJi'if)iiii> 
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·.; 

4 

NC 

NC 

Voo 

ZQ 

SS 

'G 
c 
c 

VDD 

K 

K 
SW 

SA1G 

SAO 

VDD 

SA1 

TCK 

4 

NC 

NC 

VDD 

ZQ 

SS 

'G 
c 
c 

Voo 

K 

K 
SW 

SA1G 

SA1 

VDD 

NC 

TCK 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

.·· 's: . . •.. L.· ..••••••• 6 
7.-- -

SA? SA4 VDDQ 

SAs NC NC 

SAG SAs NC 

Vss DQb9 DQbB 

Vss DQb7 DQb6 

Vss DQb5 VDDQ 

SWb DQb4 DQb3 

Vss DQb2 DQb1 

VREF VDD VDDQ 

Vss DQa2 DQa1 

SWa 0Qa4 DQa3 

Vss DQa5 VDDQ 

Vss DQa7 DQa6 

Vss DQa9 DQaB 

M2 SA2 NC 

SA3 NC zz 
TOO NC VDDQ 

"' " 5 6 7 :.··. 
SA? SA4 VDDQ 

SAs NC NC 

SAG SAs NC 

Vss DQa9 NC 

Vss NC DQa8 

Vss DQa7 VDDQ 

Vss NC DQa6 

Vss DQa5 NC 

VREF Voo VDDQ 

Vss NC DQa4 

SWa DQa3 NC 

Vss. NC VDDQ 

Vss DQa2 NC 

Vss NC DQa1 

M2 SA2 NC 

SA3 SAo zz 
TOO NC VDDQ 
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FUNCTION DESCRIPTION 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

The KM736FV4022 and KM718FV4022 are 4,718,592 bit Synchronous SRAM. It is organized as 131,072 words of 36 bits(or 262, 144 
words of 18 bits) and is implemented in SAMSUNG's advanced CMOS technology. 
Single differential PECL level K clocks are used to initiate the read/write operation and all internal operations are self-timed. At the rising 
edge of K clock, all addresses , Write Enables, Synchronous Select and Data Ins are registered internally. Data outputs are updated 
from output latches of the falling edge of the K clock. An internal write data buffer allows write data to follow one cycle after addresses 
and controls. The package is 119(7x17) Ball Grid Array with balls on a 1.27mm pitch. 

Read Operation 
During reads, the address is registered during the clock rising edge and the internal array is read. The data is driven to the CPU in the 
following cycle. SS is driven low during this cycle, signaling that the SRAM should drive out the data. 
During consecutive read cycles where the address is the same, the data output must be held constantly without any glitches. This char
acteristic is because the SRAM will be read by devices that will operate slower than the SRAM frequency and will require multiple SRAM 
cycles to perform a single read operation. 

Write(Store) Operation 
All addresses and SW are both sampled on the clock rising edge. SW is low on the rising clock. Write data is sampled on the rising clock, 
one cycle after write address and SW have been sampled by the SRAM. SS will be driven low during the same cycle that the Address, 
SW and SVV[a:d] are valid to signal that a valid operations is on the Address and Control Input. 
Pipelined write are supported. This is done by using write data buffers on the SRAM that capture the write addresses on one write cycle, 
and write the array on the next write cycle. The "next write cycle" can actually be many cycles away, broken by a series of read cycles. 
Byte writes are supported. The byte write signals SVV[a:d] signal which 9-bit bytes will be writen. Timing of SVV[a:d] is the same as the 
SW signal. 

Bypass Read Operation 
Since write data is not fully written into the array on first write cycle, there is a need to sense the address in case a future read is to be 
done from the location that has not been written yet. For this case, the address comparator check to see if the new read address is the 
same as the contents of the stored write address Latch. If the contents match, the read data must be supplied from the stored write data 
latch with standard read timing. If there is no match, the read data comes from the SRAM array. The bypassing of .the SRAM array 
occurs on a byte by byte basis. If one byte is written and the other bytes are not, read data from the last written will have new byte data 
from the write data buffer and the other bytes from the SRAM array. 

Low Power Dissipation Mode 
During normal operation, asynchronous signal ZZ must be pulled low. Low Power Mode is enabled by switching ZZ high. When the 
SRAM is in Power Down Mode, the outputs will go to a Hi-Z state and the SRAM will draw standby current. SRAM data will be preserved 
and a recovery time(tZZR) is required before the SRAM resumes to normal operation. 

TRUTH TABLE 

K zz L G SS ... SW SWa SWb SWc SWd OQa DQb OQc DQd 
-::· Operation · .·. .. 

x H x x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Power Down Mode. No Operation 

x L H x x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. No Operation 

t L L H x x x x x Hi-Z Hi-Z Hi-Z Hi-Z Output Disabled. No Operation 

t L L L H x x x x Dour Dour Dour Dour Read Cycle 

t L L L L H H H H Hi-Z Hi-Z Hi-Z Hi-Z No Bytes Written 

t L L L L L H H H DIN Hi-Z Hi-Z Hi-Z Write first byte 

t L L L L H L H H Hi-Z DIN Hi-Z Hi-Z Write second byte 

t L L L L H H L H Hi-Z Hi-Z DIN Hi-Z Write third byte 

t L L L L H H H L Hi-Z Hi-Z Hi-Z DIN Write fourth byte 

t L L L L L L L L DIN DIN DIN DIN Write all byte 

t1Mf11iii» 
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ABSOLUTE MAXIMUM RA TINGS 

Core Supply Voltage Relative to Vss 

Output Supply Voltage Relative to Vss 

Voltage on any 110 pin Relative to Vss 

Maximum Power Dissipation 

Output Short-Circuit Current 

Operating Temperature 

Storage Temperature 

Syml:)ol 

Voo 

Vooa 

VTERM 

Po 

!OUT 

TOPR 

TSTG 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

-"- --l _:c -•-- Unit :.:::. 
-0.5 to 4.6 v 
-0.5 to 4.6 v 

-0.5 to Vooa+0.5 v 
2.5 w 
25 mA 

0 to 70 ·c 
-55 to 125 ·c 

NOTE : 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 

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 

reliability. 

RECOMMENDED DC OPERATING CONDITIONS 
. Parameter -. 

L §ymbol Min Typ Max: 
_---

Unit l\lot$ ---
-··· -· •- ... --

Core Power Supply Voltage Voo 3.15 3.3 3.45 v 
Output Power Supply Voltage VOOQ 3.15 3.3 3.45 v 
Input High Level VIH 2.0 - Voo + 0.3 v 1, 2 

Input Low Level VIL -0.3 - 0.8 v 1, 3 

PECL Clock Input High Level VIH-PECL 2.135 - 2.420 v 1 

PECL Clock Input Low Level VIL-PE CL 1.490 - 1.825 v 1 

Operating Junction Temperature TJ 10 - 110 ·c 4 

NOTE : 1. These are DC V1HNIH spec. The AC VIHNIL levels are defined separately for measuring timing parameters. 
2. VIH (Max)DC = VDD+0.3V, VIH (Max)AC = VDD+1.5V(pulse width::;;5ns). 

3. VIL (Min)DC = -0.3V, VIL (Min)AC =-1.5V(pulse width::;;5ns). 
4. Junction temperature is a function of on-chip power dissipation, package thermal impedance, mounting site temperature and 

mounting site thermal impedance. TJ =TA+ Pox THETA_JA 

DC CHARACTERISTICS 

...;:.. -'.:.:. 2-::- ---•-- Parameter _- symbol -''- Min 
cC ... -_ Max .:_.:_·· Llnit _._ _•• NC)te ··•-• 

Average Power Supply Operating Current-x36 
loo - 450 mA 1 (VIN=VIH or VIL, zz & SS=VIL) 

Average Power Supply Operating Current-x18 
loo - 400 mA 1 (VIN=VIH or VIL, zz & SS=VIL) 

Power Supply Standby Current 
ISB - 100 mA 1 

(V1N=V1H or VIL, zz =VIH) 

Input Leakage Current 
lu -1 1 µA 

(V1N=Vss or Voo) 

Output Leakage Current 
ILO -5 5 µA 

(VouT=Vss or Voo, ZZ =V1H) 

Output High Voltage(loH=-2mA) VOH 2.4 VOOQ v 
Output Low Voltage(loL=2mA) VOL Vss 0.4 v 

NOTE : 1. Minimum cycle. louT=OmA. 

ttt!tl¥i''*' 890 
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PIN CAPACITANCE 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

Pin Name ~ ·· · 1 .. Mfr( l__l"yp F 
Max Unit 

--"- -"-
Parameter .. · SymbQI 

Input Capacitance CIN 
K, K, SS, SW, G, ZZ 

3 4 5 pF 
SWx, ZQ, M1, M2, SAn, TCK, TMS, TOI 

Output Capacitance COUT DQn, TOO 

NOTE: Periodically sampled and 100% tested.(dV=OV, f=1 MHz) 

AC TEST CONDITIONS 

•· ••. _c__c_ ·. · P(lrameter -"- ~ _Symbol Value Unit 

Input High/Low Level VIHNIL 3.010.0 v 
Clock Input High/Low Level(PECL) V1HNIL 2.4/1.5 v 
Input Rise/Fall Time TRITF 1.0/1.0 ns 

Clock Input Rise/Fall Time(PECL) TRITF 0.5/0.5 ns 

Output Rise/Fall Time TRITF 0.5-1.0 ns 

Input and Out Timing Reference Level 1.5 v 
Clock Input Timing Reference Level Cross Point v 

AC CHARACTERISTICS 

Parameter Symbol 
-8 

Min 

Clock Cycle Time tKHKH 8.0 

Clock High Pulse Width tKHKL 3.2 

Clock Low Pulse Width tKLKH 3.2 

Clock High to Output Valid tKHQV -
Clock Low to Output Valid tKLQV -
Clock Low to Output Hold tKLQX 1.0 

Address Setup Time tAVKH 0.5 

Address Hold Time tKHAX 1.0 

Write Data Setup Time tDVKH 0.5 

Write Data Hold Time tKHDX 1.0 
SW, SW[a:d] Setup Time tWVKH 0.5 

SW, SW[a:d] Hold Time tKHWX 1.0 

SS Setup Time tSVKH 0.5 

SS Hold Time tKHSX 1.0 

Clock High to Output Hi-Z tKHQZ -
Clock Low to Output Low-Z tKHQX1 1.0 
G High to Output High-Z tGHQZ -
G Low to Output Low-Z tGLQX 0.5 

G Low to Output Valid tGLQV -
ZZ High to Power Down(Sleep Time) tZZE -
ZZ Low to Recovery(Wake-up Time) tZZR -

dfafiliil» 
ELECTRONICS 

5 6 7 pF 

AC TEST OUTPUT LOAD 

Douto---f} 
Z0=50 Q (+--) -----,-1---,150 Q 

20pF* l 1 
1.5V 

*Capacitive load consists of all components 
of the tester environment 

-9 -10 
Unit Note 

Max Min Max Min Max 

- 9.0 - 10.0 - ns 

- 3.6 - 4.0 - ns 

- 3.6 - 4.0 - ns 
7.0 - 8.0 9.0 ns 

2.5 - 3.0 - 3.5 ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.1 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

- 1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 

1.0 - 1.0 - ns 

- 0.5 - 0.5 - ns 
1.0 - 1.0 - ns 

2.5 - 3.0 3.5 ns 
- 1.0 - 1.0 - ns 

2.5 - 3.0 3.5 ns 
- 0.5 - 0.5 - ns 

2.5 - 3.0 3.5 ns 
8.0 - 9.0 10.0 ns 
8.0 - 9.0 10.0 ns 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

K 

SAn 

SS 

SW 

SWx 

'G 

DQn 

TIMING WAVEFORMS OF NORMAL ACTIVE CYCLES 

2 3 4 5 6 7 8 

NOTE: 
1. 03 is the input data written in memory location A3. 
2. Q4 is the output data read from the write data buffer( not from the cell array), as a-result of address A4 being 

a match from the last write cycle address. 
3. Data is valid at the output at the later of tKHQV following the rising clock edge, or tKLQV following the 

fallowing clock edge. 
4. When SS is sampled high or SW is sampled low on the rising edge of clock, the outputs go into Hi-Z state 

no later than tKHQZ following the rising clock edge. 
5. When SS is low and SW is high on the rising edge of clock, the outputs go into Low-Z state(being driven) 

no earlier than tKHQX following the next falling edge of clock. 
6. When the SRAM is deselected, the output goes Hi-Z at tKHQZ following the rising clock edge. On the next 

read cycle, note that the SRAM output do not leave the Hi-Z state until tKLQX after the falling clock edge. 

dfafi'Jil$ 
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K 

SAn 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

TIMING WAVEFORMS OF STANDBY CYCLES 

2 3 4 5 6 7 8 

I I I I I I 

I I I 1 I I I 

WJ 

SWx 

zz 

DQn 

tZZR 

f.______,________,---__..,--
~ -~--.,....-----<-~ 

•tm'ifillii" ELECTRONICS 
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PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

IEEE 1149.1 TEST ACCESS PORT AND BOUNDARY SCAN-JTAG 
This part contains an IEEE standard 1149.1 Compatible Teat Access Port(TAP). The package pads are monitored by the Serial Scan 
circuitry when in test mode. This is to support connectivity testing during manufacturing and system diagnostics. Internal data is not 
driven out of the SRAM under JTAG control. In conformance with IEEE 1149.1, the SRAM contains a TAP controller, Instruction Regis
ter, Bypass Register and ID register. The TAP controller has a standard 16-state machine that resets internally upon power-up, there
fore, TRST signal is not required. It is possible to use this device without utilizing the TAP. To disable the TAP controller without 
interfacing with normal operation of the SRAM, TCK must be tied to Vss to preclude mid level input. TMS and TOI are designed so an 
undriven input will produce a response identical to the application of a logic 1, and may be left unconnected. But they may also be tied to 
Voo through a resistor. TOO should be left unconnected. 

JTAG Block Diagram 

M1 

TOI-+----- BYPASS Reg. 

TMS 
TCK 

Control Signals 

TAP Controller 

TAP Controller State Diagram 

Test Logic Reset 

0 

@:[ Run Test Idle 

ttm'ifiliii" 
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M2 

TOO 

JTAG Instruction Coding 
IR2 IR1 IRO Instruction ·····•···· fOO()Utput 

0 0 0 SAMPLE-Z Boundary Scan Register 

0 0 1 IDCODE Identification Register 

0 1 0 SAMPLE-Z Boundary Scan Register 

0 1 1 BYPASS Bypass Register 

1 0 0 SAMPLE Boundary Scan Register 

1 0 1 BYPASS Bypass Register 

1 1 0 'BYPASS Bypass Register 

1 1 1 BYPASS Bypass Register 

NOTE: 
1. Places DQs in Hi-Zin order to sample all input data 

regardless of other SRAM inputs. 

Notes 
1 

2 

1 

3 

4 

3 

3 

3 

2. TOI is sampled as an input to the first ID register to allow for 

the serial shift of the external TOI data. 

3. Bypass register is initiated to Vss when BYPASS instruction 

is invoked. The Bypass Register also holds serially loaded 

TOI when exiting the Shift DR states. 

4. SAMPLE instruction dose not places DQs in Hi-Z. 

z se1enR ) 
1 

{ __ s_e_1e~c-t 0~1R __ 

_ Capture DR ( Capture IR ) 

0 0 

Pause DR 

1 

Exit2 DR 

1c Update DR 
0 

0 
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SCAN REGISTER DEFINITION 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

I~ Part · ......... __ _i· lnstruetforiRe~ster By~ass Register Bounda~sean 
128Kx36 3 bits 1 bits 

256Kx18 3 bits 1 bits 

ID REGISTER DEFINITION 

1 Part 
..;.. 

~evision Number >
1

P::trt configuratiCm 
{31:28) > . . . (27:18} 

128Kx36 0000 00101 00100 

256Kx18 0000 00110 00011 

BOUNDARY SCAN EXIT ORDER(x36) 
36 ' 38 SA9 r· ... 

SAs 58 35 

37 28 NC · .. ...::.··..::::_ NC 68 34 

38 3A SA10 ~~ SA7 5A 33 
.. 

39 3C SA11 -"" SAs 5C 32 

40 2C SA12 I· •·· :·. SAs 6C 31 

41 2A SA13 /cez SA4 6A 30 

42 20 0Qc9 I 
"'"'--·· 0Qb9 60 29 

Mc 
43 10 0Qc8 

• 

0Qb8 70 28 

44 2E 0Qc7 0Qb7 6E 27 

45 1E 0Qc6 r ~ ~ 

0Qb6 7E 26 

46 2F 0Qc5 
-"-

0Qb5 6F 25 

47 2G 0Qc4 
.. 

0Qb4 6G 24 .. --,,, 

48 1G 0Qc3 
~-"" 

0Qb3 7G 23 

49 2H 0Qc2 
"'----

0Qb2 6H 22 

50 1H 0Qc1 .... 0Qb1 7H 21 

51 3G SWc 
~c 

SWb 5G 20 
'""' 

52 40 ZQ 
. 

G 4F 19 

53 4E SS I K 4K 18 . 

54 4G c K 4L 17 

55 4H c SWa 5L 16 

56 4M SW 0Qa1 7K 15 

57 3L SWd 0Qa2 6K 14 

58 1K 0Qd1 I 0Qa3 7L 13 

59 2K 0Qd2 
--- cc~ 0Qa4 6L 12 

60 1L 0Qd3 
.·.···· 

0Qa5 6M 11 

61 2L 0Qd4 ·····Ls 0Qa6 7N 10 

62 2M 0Qd5 I .... ·.·. 0Qa7 6N 9 

63 1N DQd6 ... -c····I 0Qa8 7P 8 +-:c 
64 2N 0Qd7 •.•. ± 0Qa9 6P 7 

65 1P 0Qd8 ·. : ..... zz 7T 6 

66 2P 0Qd9 ~ ·.·. SA3 5T 5 

67 3T SA14 
, .... 

SA2 6R 4 
·. 

68 2R SA1s SA1 4T 3 

69 4N SA1s SAo 4P 2 

'"-
:·. 

70 3R M1 "-_::_:_ _;_-;- M2 5R 1 

Vendor Definition 
(17:12) 

000000 

000000 

32 bits 

32 bits 

Samsung JEDEC ·Code 
(11; 1) 

00001001110 

00001001110 

70 bits 

51 bits 

Start 8.it(O) 

BOUNDARY SCAN EXIT ORDER(x18) 
• . 

26 38 SA9 SAs 58 25 
27 28 NC NC 68 24 

28 3A SA10 .;;. SA7 5A 23 

29 3C SA11 SAs 5C 22 

30 2C SA12 
1 ······· .. 

SAs 6C 21 

31 2A SA13 SA4 6A 20 

0Qa9 60 19 

32 10 0Qb1 .. 
33 2E 0Qb2 

0Qa8 7E 18 
·• 0Qa7 6F 17 

-· 
34 2G 0Qb3 

0Qa6 7G 16 

0Qa5 6H 15 

35 1H 0Qb4 L 1 
36 3G SWb 

-"- .. 
37 40 ZQ 

cc 
G 4F 14 

38 4E SS 
I. -:c 

K 4K 13 I 
~ 

39 4G c ± K 4L 12 

40 4H c ...::. SWa 5L 11 

41 4M SW . 0Qa4 7K 10 
......... 

42 2K 0Qb5 DQa3 6L 9 

43 1L 0Qb6 cC 

.. 

44 2M 0Qb7 ~ce..:::C DQa2 6N 8 

45 1N 0Qb8 I····•·• ·.··· DQa1 7P 7 

. ... zz 7T 6 
-"" 

46 2P 0Qb9 ± . SA3 5T 5 

47 3T SA14 I ·• SA2 6R 4 
48 2R SA1s . ·. 

49 4N SA1s 
I 

SA1 4P 3 
50 2T SA11 .... ·. SAo 6T 2 
51 3R M1 

I 
M2 5R 1 

NOTE: 1. Pins 68 and 28 are no connection pin to internal chip. These pins are place holders for 16M part and the scanned data are 
fixed to "O" for this 4M parts. 

rt1Mf11iii' 
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JTAG DC OPERATING CONDITIONS 
- ___ 

Parameter --·-L - '~ 
.,_ 

Power Supply Voltage 

Input High Level 

Input Low Level 

Output High Voltage(loH=-2mA) 

Output Low Voltage(loL=2mA) 

Symbol Min 

Yoo 3.15 

VIH 2.0 

VIL -0.3 

VoH 2.4 

VOL Vss 

NOTE : 1. The input level of SRAM pin is to follow the SRAM DC specification. 

JTAG AC TEST CONDITIONS 
Parameter 

--

Symbol 

Input High/Low Level VIHIVIL 

Input Rise/Fall Time TRfTF 

Input and Output Timing Reference Level 

NOTE : 1. See SRAM AC test output load on page 5. 

JTAG AC Characteristics 
-,, 

Parameter Symbol 
~ -"- -'~ 

TCK Cycle Time tCHCH 

TCK High Pulse Width tCHCL 

TCK Low Pulse Width tCLCH 

TMS Input Setup Time tMVCH 

TMS Input Hold Time tCHMX 

TOI Input Setup Time tDVCH 

TOI Input Hold Time tCHDX 

Clock Low to Output Valid tCLQV 

JTAG TIMING DIAGRAM 

TCK 

TMS 

TOI 

TOO 

•111i'ifiliiiiP 
ELECTRONICS 

Min 

50 

20 

20 

5 

5 

5 

5 

0 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

Jyp 
,,._ 

Max Unit 
._, 

Note L ~ 

3.3 3.45 v 
- Voo+0.3 v 
- 0.8 v 
- Yoo v 
- 0.4 v 

Min 
·: 

Unit Note 

3.0/0.0 v 
2.0/2.0 ns 

1.5 \J 1 

Max Unit Note 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

10 ns 
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119 BGA PACKAGE DIMENSIONS 

14.00 ± 0.10 

I 

~Indicator J 
Ball(1A) L<pcation 

---+----

1.50REF 

22.00 ± 0.10 

0.60 ± 0.10 0.60 ± 0.10 \ 

I ~ 12.50±0.10 --,-\\ 

f 
1
----'-, _" ___ o -,;: \ \ 

0 0 0 0 0 

NOTE: 

PRELIMINARY 
128Kx36 & 256Kx18 SRAM 

1.27 1.27 

~t---+--..____-~ 
0 0 6 0 0 n---------1----..3.-

0 0 0 ~ 0 0 n---------1----'-

o 0 0 <p 0 0 0 

OOOfOOO 

OOO?OOO 

0 0 0 ? 0 0 0 

0 0 0 6 0 0 0 

0 0 0 6 0 0 0 

- - -o--e -i) + e- e--o- - -
0 0 0 <p 0 0 0 

~ ~ ~ % ~ ~ ~ 
0 0 0 6 0 0 0 

0 0 0 ~ 0 0 0 

0 0 0 d> 0 0 0 

0 0 0 cp 0 0 0 

0 0 9 0 0 0 

0.750 ± 0.15 

1. All Dimensions are in Millimeters. 

2. Solder Ball to PCB Offset : 0.10 MAX. 

3. PCB to Cavity Offset : 0.10 MAX. 

119 BGA PACKAGE THERMAL CHARACTERISTICS 
I· 

-c::-

Par~meter ...:. -"- Symbol Min Typ Max Unit Note _c:_c:. 

Junction to Ambient( at still air) Theta JA - - 50 ·c!W 
Junction to Ambient( at air flow of 100 LFPM) Theta_JA - ,_ 40 ·cJW 
Junction to Case Theta_ JC - - 8 ·cJW 
Junction to Solder Ball Theta JB - - 10 ·cJW 

NOTE: 1. Junction temperature can be calculated by: TJ =TA+ Pox Theta_JA. 

897 rttMtJiiii» 
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KMM764V41AG2 SRAM MODULE 

256KB Synchronous Pipelined Burst SRAM Module 

FEATURES 
• Implemented based on COAST 3.1 
• Supports Interleave Burst and Linear Burst Mode 
• Zero-wait-state operation at 75/66MHz 
• TIL compatible inputs/outputs 
• Multiple ground pins and decoupling capacitors for 

maximum noise immunity 
• 160-pin DIMM with gold plated Tap 
• PCB : Height ( 1130mil) 
• Product Family: KMM764V41AG2-13/15 

GENERAL DESCRIPTION 
The KMM764V41AG2 is 256K byte high-frequency Synchro

nous Pipelined Burst Static Random Access Memory module 

organized as 32K words by 64 bits. The module is designed spe

cially to function as the secondary cache in Pentium, K5, M1, 

and Power PC-based systems and using SAMSUNG's PCB 

design tool. The device for this module is fabricated using SAM

SUNG's advanced CMOS process and designed for high-speed 

circuit technology. 

PIN NAMES 
Pin Name Pin Function 

CLK[1:0] Clock Inputs 

A[18:3] Cache RAM Address Inputs 

D[63:0] Cache RAM Data Inputs/Outputs 

TI0[7:0] Tag RAM Data Inputs/Outputs 

TWE Tag RAM Write Enable Input 

ECS[2:1] Chip Select Inputs for Depth Expansion 

ccs Chip Select Input 

CWE[7:0] Write Enable Inputs 

COE Output Enable Input 

ADSP Address Status Processor 

CADS Address Status Controller 

CADV Burst Address Advance 

BWE Byte Write Enable Input 

GWE Grobal Write Enable Input 

LBO Burst Mode Control 

Vccs Power Supply(5V) 

Vcc3 Power Supply(3.3V) 

Vss Ground 

N.C No Connection 

PD PIN INFORMATION 
PD.Pin Allocation 

Module Part No 
PD3 PD2 PD1 PDo 

N.C Vss N.C N.C KMM764V41AG2 

•t:fafilJiliP 
ELECTRONICS 

PIN CONFIGURATION(Top View) 

Vss 81 
TI01 82 
TI07 83 
TI05 84 
Tl03 85 
N.C 86 

Vcc5 87 
N.C 88 

CADV 89 
Vss 90 

CciE 91 
CWE5 92 
Ci.iiiE1 93 
Ci.iiiE1 94 

Vcc5 95 
CWE3 96 

N.C 97 
N.C 98 
Vss 99 
N.C 100 

A4 101 

As 102 
Ae 103 

A10 104 
Vcc5 105 

A11 106 
Vss 107 

Ae 108 
A14 109 
A15 110 
N.C 111 
PDo 112 
PD2 113 

Li:i0(2) 114 
Vss 115 

CLKo 116 
Vss 117 
De3 118 

Vcc5 119 
De1 120 
D5e 121 

NOTE: 

Vss 
TIOo 

3 TI02 
4 nos 

TI04 

N.C 
Vcc3 
'Fiii.iE 
CADS 

10 Vss 
11 CWE4 
12 CviiEe 
13 CviiE'o 
14 CWE2 
15 Vcc3 
16 ccs 
11 GiiiiE(3) 

18 ~(3) 

19 Vss 
20 A3 
21 A1 
22 As 
23 A11 
24 A1e 
25 Vcc3 
26 A1e(1) 
27 Vss 
28 A12 
29 A13 
30 ADsP 
31 ECS1 
32 ECS2 
33 PD1 
34 PD3 
35 Vss 
36 CLK1(1) 
37 Vss 
38 De2 
39 Vcc3 
30 Dao 

41 D5e 

D57 122 

Vss 123 
Ds5 124 
Ds3 125 
D51 126 
D49 127 
Vss 128 
D47 129 
D45 130 
D43 131 

Vcc5 132 
D41 133 
D39 134 
D37 135 
Vss 136 
D35 137 
D33 138 
D31 139 

Vcc5 140 
D29 141 
021 142 
D25 143 
Vss 144 
D23 145 
D21 146 
D19 147 

Vcc5 148 
D11 149 
D15 150 
D13 151 
Vss 152 
D11 153 
De 154 
D1 155 

Vcc5 156 
D5 157 
D3 158 
D1 159 

Vss 160 

42 D5e 

43 Vss 
44 D54 
45 D52 
46 050 

47 D4B 

48 Vss 
49 046 

50 D44 

51 D42 
52 Vcc3 
53 D40 

54 D38 

55 D36 

56 Vss 
57 D34 

58 032 
59 D30 

60 Vcc3 
61 D2e 
62 D2e 
63 D24 
64 Vss 
65 D22 
66 D20 

67 D1e 
68 Vcc3 
69 D1s 
70 D14 
71 D12 
72 Vss 
73 D10 
74 De 
75 De 
76 Vcc3 
77 04 

78 D2 
79 Do 

80 Vss 

1. These pins are used for 512KB module only and they should be 
no connect for this module. 

2. Default is no connect for Intel processor based designs because 
this pin pulled up with 4. 7Kohm resistor on the module. 

3. 'Mien these pins are no connect, all byte write should be con
trolled by all CWEx pins. 
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FUNCTIONAL BLOCK DIAGRAM 

KMM764V41AG2 

A[17:5] 

A[17:3] 

SRAM MODULE 

KM68257CJ Vccs 

LJ 
WE 0(7:0] TI0[7:0] 

A[12:0] 

cs r- OE 

.~ 

CWE(3:0] 

COE 

ADSP 

CADS 

CADV 

ccs 
ECS1 

CLKo 

GWE 

8WE 

CWE[7:4] 

NOTE: 

A[17:3] 

A[17:3] 

VCC3 
T 

14.7 kQ 
-

.J,;.7KQ 
. 

1. ZZ pin is internally connected to Vss and not pinout on the module. 

2. LBO is pulled up with 4. 7Kohm resistor. 

~ 

--., 

3. GiiiiE is pulled up with 4.7Kohm resistor and BiiiiE is pulled down with 4.7Kohm resistor. 

rttMMW• 
ELECTRONICS 

A[14:0] 

WE[3:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

CS2 

GW 

BW 

A[14:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

CS2 

GW 

BW 

WE[3:0] 

KM732V589AG 

0[31:0] 
0[31:0] 

LBO 

zz 

11 
Vcc3 

CLK CS2 u 
J 
KM732V589AG 

0[31:0] 
i.... 0[63:32] 

LBO 14-

zz 

11 
VCC3 

CLK CS2 u 

0[63:0] 

VCC3 
T 
<-<? 4.7 K.Q 

85 L 
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A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 

ccs ECS AOSP CADS: CADV WRITE K 
H X* x L x x i 
L x L x x x i 
L H L x x x i 
L x x L x x i 
L H x L x x i 
L L L x x x i 
L L H L x L i 
L L H L x H i 
x x H H L H i 
H x x H L H i 
x x H H L L i 
H x x H L L i 
x x H H H H i 
H x x H H H i 
x x H H H L i 
H x x H H L i 

NOTE: 

1. X means "Don't Care" 

2. ECs' = ECS1 and ECS2 

3. The rising edge of clock is symbolized by i 
4. iJ'iiRiTE=L means Wrne operation in A-2. Synchronous Pipeline Butst Wrne Truth Table 

iJ'iiRiTE=H means Read operation in A-2. Synchronous Pipeline Buist Write Truth Table 

5. Operation finally depends on status of asynchronous input pin ('CO'E') 

Address Accessed 
N/A 

N/A 

NIA 

N/A 

N/A 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE(Data field) 

GWE •. • .. ··1 BWE CWE[1:0] GWJ;[~:~l .. • .. •••.· GWt;[~:'1J cwema1 
H H x x x x 
H L H H H H 

H L L H H H 

H L H L H H 

H L H H L L 

H L L L L L 

L x x x x x 
NOTE: 

1. X means "Don1 Care" 

2. All input in this table must meet setup and hold time around the rising edge of CLK( i ). 

B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 

ECS' 'i'Wl: 
H X* Not Selest HIGH-Z 

L H Read OOUT 

L L Write DIN 

NOTE : X means "Don't Care" 

t1Mfillii" ELECTRONICS 

SRAM MODULE 

Opetati<>n 
Not Selected 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Read 

Read 

Write Byte 0(15:0] 

Write Byte 0(31: 16] 

Write Byte 0[63:32] 

Write All Bytes 

Write All Bytes 

lsB,ISB1 

Ice 

Ice 
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C. BURST SEQUENCE 
Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

INTERLEAVE BURST SEQUENCE TABLE 

.. ····p1rd14 Pin state ······ Case1 
·. 

Case2 
.~~ 

Case3 .•....• J case4 
~ 

*LBO High A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 0 0 1 1 1 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 1 0 0 1 0 0 

NOTE: 
1. When this pin is no connects, LBO should be high. 

2. Dafault is no connect for Intel processor based designs. 

LINEAR BURST SEQUENCE TABLE 
~~ ..... 

·•· 

I Pin 114 Pin$tate .... Case>1 Case2 Case3 Case4 
~·c 

. 

*LBO Low A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 1 0 1 1 0 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 0 0 0 1 1 0 

NOTE : LBc5 must be tied to low because this pin is pulled up with 4.7KQ on the module. 

ABSOLUTE MAXIMUM RATINGS* 

§yrrlbol ·I····· ... ::····· 
Unit Rat1n~ ....... ~ ···.1 .. 

Voltage on Vcc3 Supply Relative to Vss VCC3 -0.3 to 4.6 v 

Voltage on Vccs Supply Relative to Vss Vccs -0.3 to 6.0 v 

Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 v 

Storage Temperature TSTG -65 to 150 "C 

Operating Temperature TA Oto 70 "C 

Storage Temperature Range Under Bias TBIAS -10 to 85 "C 

.... 

. · . 

•Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 

device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 

for extended periods may affect reliability. 

41""i f jili i» 
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OPERATING CONDITIONS (TA=Oto 70°C) 

Parameter .··r· symbol I Min 
-.: Jyp.---

Supply Voltage VCC3 3.13 3.3 

VCC5 4.75 5.0 

Ground Vss 0 0 

Input Low Voltage VIL* -0.3 -
Input High Voltage VIH** 2.2 -

• V1LJ{min) = -1.4 (Pulse width :S 10ns), V1Ls{min) = -2.0 (Pulse Width :S 10ns) 
•• V1HJ(max) = 5.0V (Pulse Width s; 10ns); In case of 1/0 pins, the maximum V1HJ(max) = 4.1V (Pulse Width :S 10ns) 

V1Hs(max) = 7.0V (Pulse Width :S 10ns) 
•••Vee =VccJ or Vccs 

DC ELECTRICAL CHARACTERISTICS"'( TA =Oto 1o·c,vcc3=3.3V+10%/-5%) 
~ 

·. Parantet~r ·. _ Syntb(]I TestConditions I -"- _:_ 

Input Leakage current lu** Vcc3=Max, VIN=Vss to VCC3 

Output Leakage Current ILO Output Disable, Vour=Vss to Vcc3 

Ice 
f=Max, 100% Duty l 75MHz 

Operating Current V1N=V1H or VIL, louT=OmA l 66MHz 

lss 
f=Max, 100% Duty, Device deselected, 

Standby Current 
V1N=V1H or VIL, louT=OmA 

f=OMHz, Device deselected, 
ISB1 

VIN 2 VCC3 -0.2V or VIL, VIN :::;; 0.2V, lour=OmA 

Output Low Voltage VOL loL=8mA 

Output High Voltage VOH loH=-4mA 

• Excludes Tag field. 
•• Ill for LBO, GWE, TI0(8,9, 10) and BiiiiE is ± 1 mA(Max.) 

CAPACITANCE"'(f=1MHz,TA=25°C) 

Address, ECS Input Capacitance C1N1 

TWE, CWE, CLK Input Capacitance 

COE,ADSP,CADS,CADV,CCS 
GWE, BWE Input Capacitance 

Data and Tag Input/Output Capacitance 

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

t1""if11J/1$ 
ELECTRONICS 

CIN2 

CIN3 

C1101 

Test C9ndition .. .. Min; 

V1N=OV 

V1N=OV 

V1N=OV 

V11o=OV 

SRAM MODULE 

Max -=---:-- -:::-

Unit ~c-··. 

3.6 v 
5.25 v 

0 v 
0.8 v 

Vcc***+0.3 v 

Min Max Unit 
_:__.:_ 

-5 5 µA 
-5 5 µA 
- 400 

mA 
- 360 

- 80 mA 

- 10 mA 

- 0.4 v 
2.4 - v 

~· Max• .. k· Unit .·.· 

35 pF 

20 pF 

20 pF 

15 pF 
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AC CHARACTERISTICS 

TEST CONDITIONS ON DATA RAM (TA =Oto 1o·c,vcc3=3.3V+10%/-5%, unless otherwise specified.) 

Input Pulse Level 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig 1 

Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 

OOUT or------+-() );--------. 
l,.,__Zo-=50Q----.l l 

l 
OOUT 

r +3.3V 

4:::~ 353Q 
RL = 50Q 

VL = 1.5V 

* Including Scope and Jig Capacitance 

Fig.1 

TEST CONDITIONS ON TAG RAM (TA =Oto 1o·c,vccs=5.0V±5%, unless otherwise specified.) 

Input Pulse Level 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 

Input and Output Timing Reference Levels 

Output Load 

Output Loads(A) 

DOUT C>----+-1 Zo = 50Q 

rt1Mfiliii> 
ELECTRONICS 

1.5V 

See Fig 1 

Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 

1 l 
RL = 50Q I 

OOUT 

255Q 

VL=1.5V 

* Including Scope and Jig Capacitance 

Fig. 2 

+5V 

480Q 

5pF* 
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AC TIMING CHARACTERISTICS ON DATA RAM (TA =Oto 70°C,Vcc3=3.3V+10%/-5%) 
Refers to the individual components, not the whole module 

Parameter Symbol 
KMM764V41AG2-13 KMM764V41AGM5 

Min ...::. Max Min Max 
Cycle Time tCYC 13 - 15 -
Clock Access Time tCD - 7 - 7 
Output Enable to Data Valid tOE - 6 6 

Clock High to Output Low-Z tLZC 0 - 0 -
Output Hold from Clock High tOH 2.5 2.5 -
Output Enable Low to Output Low-Z tLZOE 0 0 -
Output Enable High to Output High-Z tHZOE - 4 - 4 

Clock High to Output High-Z tHZC 1.5 5 2.0 6 

Clock High Pulse Width tCH 4.5 - 5.5 -
Clock Low Pulse Width tCL 4.5 - 5.5 -
Address Setup to Clock High tAS 2.5 - 2.5 -
Address Status Setup to Cock High tSS 2.5 - 2.5 -
Data Setup to Cock High tDS 2.5 - 2.5 -
Write Setup to Clock High(GWE, BWE, CWEx) tWS 2.5 - 2.5 -
Address Advance Setup to Clock High tADVS 2.5 - 2.5 -
Chip Select Setup to Clock High tCSS 2.5 - 2.5 -
Address Hold from Clock High tAH 0.5 - 0.5 -

Address Status Hold from Clock High tSH 0.5 - 0.5 -
Data Hold from Clock High tDH 0.5 - 0.5 -
Write Hold from Clock High(GWE, BWE, CWEx) tWH 0.5 - 0.5 -
Address Advance Hold from Clock High tADVH 0.5 - 0.5 -
Chip Select Hold from Clock High tCSH 0.5 - 0.5 -
ZZ High to Power Down tPDS 2 - 2 -
ZZ Low to Power Up tPUS 2 2 -

NOTE: 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

cycle 

cycle 

1. All address inputs must meet the specified setup and hold limes for all rising clock(Clk) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 

All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CAi5S or Ai5SP is sampled low in order to the this device remained at enable. 

3. CADS or A5Si5 must not be asserted for at least 2 Clocks after leaving ZZ stale. 

tli!i'i ":m» ELECTRONICS 
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AC TIMING CHARACTERISTICS ON TAG RAM (TA =Oto 7o·c,vccs=S.OV±So/o) 
Refers to the individual components, not the whole module 

>::.. x~ 
l 

SRAM MODULE 

.. -

~ ::.::::: 

<.-•·--·····················------- ? ) > > >• 7 T.>))./• 

I >___2 ·.> < •••••• > << ·-··-··· < 
~ > ······ __: < .. •· FT .. / __ it • > L__~ ·•·•-•l .L. 1 

······-··~··· 
a•:;;;;• <. 1---->i?it I NiaxrlJ ~2= 

Read Cycle Time tRC 12 - 15 - ns 

Address Access Time tAA - 12 - 15 ns 

Chip Select to Output tCO - 12 - 15 ns 

Chip Select to Low-Z Output tLZ 3 - 3 - ns 

Chip Disable to High-Z Output tHZ 0 6 0 7 ns 

Output Hold from Address Change tOH 3 - 3 - ns 

Write cycle Time tWC 12 - 15 - ns 

Chip Select to End of Write tCW 9 - 11 - ns 

Address Set-up Time tAS 0 - 0 - ns 

Address Valid to End of Write tAW 9 - 12 - ns 

Write Pulse Width tWP 12 - 15 - ns 

Write Recovery Time tWR 0 - 0 - ns 

Write to Output High-Z tWHZ 0 6 0 8 ns 

Data to Write Time Overlap tDW 7 - 8 - ns 

Data Hold from Write Time tDH 0 - 0 - ns 

End Write to Output Low-Z tow 0 0 - ns 

t1Mfiliil" ELECTRONICS 
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PACKAGE DIMENSIONS 

R2x0.050 ± 0.01 

0 
Ii') 
N 

4.340 

0 

#80 #42 #1 

~~~~~~ ~~~~ ~~~~~~~~~ ~~~~~m ~~~ ~ ~~ ~ ~~~ ~~ ~~~~~ ~~~ ~~~~~~~~~~ ~~~~ ~~~ ~~~ ~ ~~ ~ ~~m~~ ~~~~ 
'1.960 2.160 

4.120 

0 

0 

c:i~+--~~~~~~~~~~~~~-' 

Gold Plating Lead Detail of A 

Gold: 0.039±0.002 0.150 

Tolerances: ±0.005 unless otherwise specified 

•1:f:I: f)li!iiP 
ELECTRONICS 

Units : Inches 

Front View 

§ 
c:i 

Back View 
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KMM764V41AG7 SRAM MODULE 

256KB Synchronous Pipelined Burst SRAM Module 

FEATURES 
• Implemented based on COAST 3.1 
• Supports Interleave Burst and Linear Burst Mode 
• Zero-wait-state operation at 75/66MHz 
• TTL compatible inputs/outputs 
• Multiple ground pins and decoupling capacitors for 

maximum noise immunity 
• 160-pin DIMM with gold plated Tap 
• Series 22 ohm resistors for niose immunity 
• Product Family: KMM764V41AG7-13/15 

GENERAL DESCRIPTION 
The KMM764V41AG7 is 256K byte high-frequency Synchro
nous Pipelined Burst Static Random Access Memory module 
organized as 32K words by 64 bits. The module is designed spe
cially to function as the secondary cache in Pentium and Power 
PC-based systems. The device for this module is fabricated 
using SAMSUNG's advanced CMOS process and designed for 
high-speed circuit technology. The module uses two of SAM
SUNG's KM732V589AG and one KM68257C for 8bits tag ROM 

PIN NAMES 

Pin Name Pin Function 

CLK[1:0] Clock Inputs 

A[18:3] Cache RAM Address Inputs 

D[63:0] Cache RAM Data Inputs/Outputs 

TI0[7:0] Tag RAM Data Inputs/Outputs 

TWE Tag RAM Write Enable Input 

ECS[2:1] Chip Select Inputs for Depth Expansion 

ccs Chip Select Input 

CWE[7:0] Write En.able Inputs 

COE Output Enable Input 

ADSP Address Status Processor 

CADS Address Status Controller 

CADV Burst Address Advance 

BWE Byte Write Enable Input 

GWE Grobal Write Enable Input 

LBO Burst Mode Control 

Vcc5 Power Supply(5V) 

Vcc3 Power Supply(3.3V) 

Vss Ground 

N.C No Connection 

v 
PD PIN INFORMATION 

PD Pin Allocation Module Part No 
PD3 l PD2 1 PD1 1 PDo 

N.C l Vss ] N.C l N.C KMM764V41AG7 

ttm'ifiliiiiP 
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PIN CONFIGURATION(Top View) 

Vss 81 
TI01 82 
TI01 83 
Tl Os 84 
Tl03 85 
N.C 86 

Vccs 87 
N.C 88 

CADv 89 
Vss 90 

Cc5E 91 
CWEs 92 
CWE7 93 
CWE1 94 

Vccs 95 
CWE3 96 

N.C 97 
N.C 98 
Vss 99 
N.C 100 

A4 101 

As 102 
Ae 103 

A10 104 
Vccs 105 

A11 106 
Vss 107 

A9 108 

A14 109 
A1s 110 
N.C 111 
PDo 112 
PD2 113 

LB0(2) 114 
Vss 115 

CLKo 116 
Vss 117 
D63 118 

Vccs 119 
Ds1 120 
Ds9 121 

NOTE: 

Vss 
TIOo 
TI02 
Tl Os 
TI04 
N.C 
Vcc3 
TWE 

9 CADS 
10 Vss 
11 CWE4 
12 CWEs 
13 CiNEo 
14 CiNE2 
15 Vcc3 
16 ccs 
17 GWE(3) 

18 BWE(3) 
19 Vss 
20 A3 
21 A1 

22 As 
23 A11 

24 A16 

25 Vcc3 
26 A1e(1) 
27 Vss 
28 A12 
29 A13 
30 ADSP 
31 ECS1 
32 ECS2 
33 PD1 
34 PD3 
35 Vss 
36 CLK1(1) 
37 Vss 
38 Ds2 
39 Vcc3 
30 Dso 
41 Dse 

Ds? 122 

Vss 123 
Dss 124 
Ds3 125 
Ds1 126 
D49 127 
Vss 128 
D47 129 
D4S 130 
D43 131 

Vccs 132 
041 133 
039 134 
037 135 
Vss 136 
03S 137 
033 138 
031 139 

Vccs 140 
029 141 
027 142 
D2s 143 
Vss 144 
023 145 
021 146 
019 147 

Vccs 148 
017 149 
D1s 150 
013 151 
Vss 152 
011 153 
09 154 
07 155 

Vccs 156 
Os 157 
03 158 
01 159 

Vss 160 

42 Dss 

43 Vss 
44 Ds4 
45 Ds2 
46 Dso 
47 D4e 
48 Vss 
49 046 
50 D44 
51 D42 
52 Vcc3 
53 D40 

54 D3B 

55 D36 
56 Vss 
57 D34 
58 D32 

59 030 

60 Vcc3 
61 D2e 
62 Dzs 
63 D24 
64 Vss 
65 D22 
66 D20 

67 D1e 
68 Vcc3 
69 D16 
70 D14 
71 012 
72 Vss 
73 D10 
74 De 
75 De 
76 Vcc3 
77 D4 

78 D2 

79 Do 
80 Vss 

1. These pins are used for 512KB module only and they should be no 
connect for this module. 

2. Default is no connect for Intel processor based designs becouse 
this pin pulled up wtth 4.7Kohm resistor on the module. 

3. When these pins are no connect, all byte wrtte should be con
trolled by all CWEx pins. 
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FUNCTIONAL BLOCK DIAGRAM 

KMM764V41AG7 

A[17:5] 

A[17:3] 

SRAM MODULE 

KM68257CJ Vccs u 
WE D[7:0] TI0[7:0] 

A[12:0] 

cs r- OE 

~ 

CWE[3:0] 

COE 

ADSP 

CADS 

CADV 

ccs 
ECS1 

CLKo 

4.7K 

GWE 

BWE 

CWE[7:4] 

NOTE: 

A[17:3] 

A[17:3] 

VCC3 
T 

Q1 
-..-

l:.7KQ 
, 

1. ZZ pin is internally connected to Vs5 and not pinout on the module. 

2. mo is pulled up with 4. ?Kohm resistor. 

~ 

~ 

3. GWE is pulled up with 4.7Kohm resistor and BviiE is pulled down with 4.7Kohm resistor. 

dfafiliil» 
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A[14:0] 

WE[3:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

CS2 

GW 

BW 

A[14:0] 

OE 

ADSP 

ADSC. 

ADV 

CS1 

CS2 

GW 

BW 

WE[3:0] 

KM732V589AG 

D[31:0] 

LBO 

zz 

CLK CS2 

J 
KM732V589AG 

D[31:0] 

LBO 

zz 

CLK CS2 

D[31:0] 

11 
L1 

D[63:32] 

11 
LJ 

22Q 
~ 

VCC3 
T 
.> 
:? 4.7 

N 

D[63:0] 

KQ 

.C/LBO 
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KMM764V41AG7 SRAM MODULE 

A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 

c.cs ECS AOSP CADS CADV WRITE K Addre$s•·Accessed l/J__<2 c·~ " .. : .. .;.:• 
········) 

J__ "'-
H X* x L x x t 
L x L x x x t 
L H L x x x t 
L x x L x x t 
L H x L x x t 
L L L x x x t 
L L H L x L t 
L L H L x H t 
x x H H L H t 
H x x H L H t 
x x H H L L t 
H x x H L L t 
x x H H H H t 
H x x H H H t 
x x H H H L t 
H x x H H L t 

NOTE: 

1. X means "Don't Care" 

2. 'ECS = EC51 and 'ECS2 

3. The rising edge of clock is symbolized by i 
4. iiiiRi'fE=L means Write operation in A-2. Synchronous Pipeline Buist Write Truth Table 

~=H means Read operation in A-2. Synchronous Pipeline Buist Write Truth Table 

5. Operation finally depends on status of asynchronous input pin (COE) 

NIA 

N/A 

N/A 

N/A 

N/A 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE(Data field) 

I ·GWE: am· Pvv¢t1:91 i•••• pweca:21 qvv¢c~:4l .•... 1 cvve['1:6J P--2 
H H X X X X 
H L H H H H 

H L L H H H 

H L H L H H 

H L H H L L 

H L L L L L 

L x x x x x 
NOTE: 

1. X means "Don't Care" 

2. All input in this table must meet setup and hold time around the rising edge of CLK( i ). 

B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 

EGS I -- ::::::::: <'."~ \ Mode /•······ •••·••···• 
llOPin ~·····Ii > ·•· 

H X* Not Selest HIGH-Z 

L H Read Dour 

L L Write DIN 

NOTE : X means "Don't Care" 

•t:Mfiiiii» 
ELECTRONICS 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Read 

Read 

Write Byte D[15:0] 

Write Byte D[31 : 16] 

Write Byte D[63:32] 

Write All Bytes 

Write All Bytes 

Sl1pply·•Ct1rr~n( 

ISB,ISB1 

Ice 

Ice 
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KMM764V41AG7 SRAM MODULE 

C. BURST SEQUENCE 
Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

INTERLEAVE BURST SEQUENCE TABLE 
-- .. .· . 

. Pil1114 Pin state Case1 Case2 case3 •. Case .. 4 
.. . 

~ . 

*LBO High A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 0 0 1 1 1 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 1 0 0 1 0 0 

NOTE: 

1. When this pin is no connects, mo should be high. 

2. Dafault is no connect for Intel processor based designs. 

LINEAR BURST SEQUENCE TABLE 

Pit1114 _J Pin state Case1 Case2 Case3 
-"'--

Case4 
~ ~. 

*LBO Low A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 1 0 1 1 0 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 0 0 0 1 1 0 

NOTE : LBO must be tied to low because this pin is pulled up with 4.7KQ on the module. 

ABSOLUTE MAXIMUM RATINGS* 
::::7T Paramet~- Symbol 

. 

Rating I Unit I·'·· 
~ 

Voltage on Vcc3 Supply Relative to Vss VCC3 -0.3 to 4.6 v 

Voltage on Vccs Supply Relative to Vss Vccs -0.3 to 6.0 v 

Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 v 

Storage Temperature TSTG -65 to 150 ·c 

Operating Temperature TA Oto 70 ·c 

Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

•Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functiol)al operation of the 

device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 

for extended periods may affect reliability. 

tl'IMiliii" ELECTRONICS 
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KMM764V41AG7 

OPERA TING CONDITIONS (TA =Oto 70"C) 

Supply Voltage VCC3 3.13 3.3 

Vccs 4.75' 5.0 

Ground Vss 0 0 

Input Low Voltage VIL* -0.3 

Input High Voltage VIH** 2.2 

• VIL3(min) = -1.4 (Pulse width :S 10ns), V1L5(min) = -2.0 (Pulse Width :S 10ns) 
•• V1H3(max) = 5.0V (Pulse Width :S 10ns); In case ofl/O pins, the maximum V1H3(max) = 4.1V (Pulse Width :S 10ns) 

VIH5(max) = 7.0V (Pulse Width :S 10ns) 
***Vee =VeeJ or Vee5 

DC ELECTRICAL CHARACTERISTICS*( TA =Oto 1o·c,vcc3=3.3V+10%/-5%) 

_B_L······· 
··········· 

1<<.i-::-j -= < 1'est<;on~itiC>n!i .... ··•··· r 
"""-

Input Leakage current lu** Vcc3=Max, V1N=Vss to VCC3 

Output Leakage Current ILO Output Disable, Vour=Vss to Vcc3 

f=Max, 100% Duty 1 75MHz 
Operating Current Ice V1N=V1H or VIL, lour=OmA 66MHz 

Isa 
f=Max, 100% Duty, Device deselected, 

Standby Current 
V1N=V1H or VIL, lour=OmA 

f=OMHz, Device deselected, 
ISB1 VIN::;::: VCC3 -0.2V or VIL, VIN :::;; 0.2V, lour=OmA 

Output Low Voltage VOL loL=BmA 

Output High Voltage VoH loH=-4mA 

• Excludes Tag field. 
•• lllformc5,~and~is ±1mA(Max.) 

CAPACITANCE*(f=1 MHz,TA=25 "C) 

teiWCorlditlon 

Address, ECS Input Capacitance CIN1 VIN=OV 

TWE, CWE, CLK lnpµt Capacitance CIN2 VIN=OV 

COE, ADSP, CADS, CADV, CCS CIN3 V1N=OV 
GWE, BWE Input Capacitance 

Data and Tag Input/Output Capacitance C1101 Vl/o=OV 

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

dfa fJii ii ;p . 
ELECTRONICS 

SRAM MODULE 

3.6 v 
5.25 v 

0 v 
0.8 v 

Vcc*-+0.3 v 

Min ·~· Max 
~ 

Unit 
-5 5 µA 
-5 5 µA 
- 400 

mA 
- 360 

- 80 mA 

- 10 mA 

- 0.4 v 
2.4 - v 

35 pF 

20 pF 

20 pF 

15 pF 
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KMM764V41AG7 SRAM MODULE 

AC CHARACTERISTICS 

TEST CONDITIONS ON DATA RAM {TA =Oto 1o·c,vcc3=3.3V+10%/-5%, unless otherwise specified.) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time (Measured at 0.3V and 2. 7V) 2ns 

Input and Output Timing Reference Levels 

Output Load 

Output Loads(A) 

Dour a>------+-1 Zo= 50.Q 

1.5V 

See Fig 1 

Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 

l ! RL = 50.Q 

VL = 1.5V 

* Including Scope and Jig Capacitance 

Fig.1 

Dour 

353.Q 

TEST CONDITIONS ON TAG RAM (TA =Oto 1o·c,vccs=S.OV±S%, unless otherwise specified.) 

·/::>::.:::.:: ··:·::::: ( ·. :::·: < > < t I ···:::.:.: .•.•Li•~:·· '·.·.: 

Input Pulse Level Oto 3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 

Input and Output Timing Reference Levels 

Output Load 

Output Loads(A) 

Dour o>------+-1 
Zo = 50.Q 

41:f:l:f11hl• 
ELECTRONICS 

1.5V 

See Fig 1 

Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 

VL = 1.5V 

*Including.Scope and Jig Capacitance 

Fig. 2 

Dour 

255.Q 

+3.3V 

319.Q 

5pF* 

+5V 

5pF* 

::.:• /---
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KMM764V41AG7 SRAM MODULE 

AC TIMING CHARACTERISTICS ON DATA RAM (TA=O to 70°C,Vcc3=3.3V+10%/-5%) 
Refers to the individual components, not the whole module 

.···•··· 
( ... _;~ ·~ / ... ·. / KMM764V41AG7~13 C-K\VIM764V41As7~1s •.· I 

··.·••• ~ << 
Symb()I .. 

··.··· 
, ____ 

•·. 
'----- > ±___i2_ ~ -"-

Min Max Min ···L· M~----
Cycle Time tCYC 13 - 15 -

Clock Access Time tCD - 7 - 7 

Output Enable to Data Valid tOE - 6 - 6 

Clock High to Output Low-Z tLZC 0 - 0 -

Output Hold from Clock High tOH 2.5 - 2.5 -
Output Enable Low to Output Low-Z tLZOE 0 - 0 -
Output Enable High to Output High-Z tHZOE - 4 - 4 

Clock High to Output High-Z tHZC 1.5 5 2.0 6 

Clock High Pulse Width tCH 4.5 - 5.5 -
Clock Low Pulse Width tCL 4.5 - 5.5 -

Address Setup to Clock High tAS 2.5 - 2.5 -
Address Status Setup to Cock High tSS 2.5 - 2.5 -
Data Setup to Cock High tDS 2.5 - 2.5 -
Write Setup to Clock High(GWE, BWE, CWEx) tWS 2.5 - 2.5 -
Address Advance Setup to Clock High tADVS 2.5 - 2.5 -
Chip Select Setup to Clock High tCSS 2.5 - 2.5 -

Address Hold from Clock High tAH 0.5 - 0.5 -
Address Status Hold from Clock High tSH 0.5 - 0.5 -

Data Hold from Clock High tDH 0.5 - 0.5 -
Write Hold from Clock High(GWE, BWE, CWEx) tWH 0.5 - 0.5 -
Address Advance Hold from Clock High tADVH 0.5 - 0.5 -

Chip Select Hold from Clock High tCSH 0.5 - 0.5 -

ZZ High to Power Down tPDS 2 - 2 -
ZZ Low to Power Up tPUS 2 - 2 -

NOTE: 

Unit 
.2_•· ..• 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

cycle 

cycle 

1. All address inputs must meet the specified setup and hold times for all rising clock(Clk) edges whenever CADS and/or ADSP is sampled low and this device is chip selected. 

All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or Al5SP is sampled low in order to the this device remained at enable. 

3. CADS or ADSP must not be asserted for at least 2 Clocks after leaving ZZ state. 

•l:fafiljillP 
ELECTRONICS 
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KMM764V41AG7 

AC TIMING CHARACTERISTICS ON TAG RAM (TA=Oto?o·c,vccs=S.OV±5%) 
Refers to the individual components, not the whole module 

' 

SRAM MODULE 

Parameter Symbol 
KMM764V41AG7-13 KMM764V41AG7-15 

Unit ... Min Max ..::.Min .J -_Ma)( 
--"-

. 

Read Cycle Time tRC 12 - 15 - ns 

Address Access Time tAA - 12 - 15 ns 

Chip Select to Output tCO - 12 - 15 ns 

Chip Select to Low-Z Output tLZ 3 - 3 - ns 

Chip Disable to High-Z Output tHZ 0 6 0 7 ns 

Output Hold from Address Change tOH 3 - 3 - ns 

Write cycle Time tWC 12 - 15 - ns 

Chip Select to End of Write tCW 9 - 11 - ns 

Address Set-up Time tAS 0 - 0 - ns 

Address Valid to End of Write tAW 9 - 12 - ns 

Write Pulse Width tWP 12 - 15 - ns 

Write Recovery Time tWR 0 - 0 - ns 

Write to Output High-Z tWHZ 0 6 0 8 ns 

Data to Write Time Overlap tDW 7 - 8 - ns 

Data Hold from Write Time tDH 0 - 0 - ns 

End Write to Output Low-Z tow 0 - 0 - ns 

41'J:WJ'iiii• 
ELECTRONICS 
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KMM764V41AG7 SRAM MODULE 

PACKAGE DIMENSIONS 

Units : Inches 

4.340 

0 0 

Front View 

R2x0.050 ± 0.01 

0.110 

Back View 

0 0 
l!l 
o~+-~~~~~~~~~~~~___. 

0.100 

Gold Plating Lead Detail of A 

Gold : 0.039±0.002 0.150 

Tolerances: ±0.005 unless otherwise specified 

tlMHIUI• 
ELECTRONICS 
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KMM764V45AG SRAM MODULE 

256KB Synchronous Pipelined Burst SRAM Module 

FEATURES 
• Implemented based on COAST 3.1 
• Supports Interleave Burst and Linear Burst Mode 
• Zero-wait-state operation at 75/66MHz 
• TTL compatible inputs/outputs 
• Multiple ground pins and decoupling capacitors for 

maximum noise immunity 
• 160-pin DIMM with gold plated Tap 
• Series 22 ohm resistors for niose immunity 
• Product Family: KMM764V45AG-13/15 

GENERAL DESCRIPTION 
The KMM764V45AG7 is 256K byte high-frequency Synchro
nous Pipelined Burst Static Random Access Memory module 
organized as 32K words by 64 bits. The module is designed spe
cially to function as the secondary cache in Pentium and Power 
PC-based systems. The component on this module is fabricated 
using SAMSUNG's advanced CMOS process and designed for 
high-speed circuit technology. The module uses two of SAM
SUNG's KM732V589AG and one KM68257C for 11 bits tag 
RAM. 

PIN NAMES 
-::-

_e_PinN,am~ I 
"""-

Pin Function 
_C_ 

CLK[1:0] Clock Inputs 

A[18:3] Cache RAM Address Inputs 

0[63:0] Cache RAM Data Inputs/Outputs 

TI0[7:0] Tag RAM Da~a Inputs/Outputs 

TWE Tag RAM Write Enable Input 

ECS[2:1] Chip Select Inputs for Depth Expansion 

ccs Chip Select Input 

CWE[?:O] Write Enable Inputs 

COE Output Enable Input 

ADSP Address Status Processor 

CADS Address Status Controller 

CADV Burst Address Advance 

BWE Byte Write Enable Input 

GWE Grobal Write Enable Input 

LBO Burst Mode Control 

Vcc5 Power Supply(SV) 

Vcc3 Power Supply(3.3V) 

Vss Ground 

N.C No Connection 

PD PIN INFORMATION 
PO Pin Allocation 

PD3 PD2 PD1 

N.C Vss N.C KMM764V45AG 

•!Mfiliil" ELECTRONICS 

PIN CON FIGURA TION(Top View) 

Vss 

TI01 

TI07 

TIOs 

TI03 

TI09 

Vccs 

TI010 

CAf5V 
Vss 

Cc5E 
CWEs 

C\iiiE1 
CWE1 

Vccs 

CWE3 

N.C 

N.C 

Vss 

N.C 

A4 

Ae 

Ae 

A10 

Vccs 

A11 

Vss 

Ae 

A14 

Ats 

N.C 

POo 

P02 

i:Bc5(2) 

Vss 

CLKo 

Vss 

063 

Vccs 

061 

059 

NOTE: 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

30 

41 

Vss 057 
TIOo 

TI02 

TIOe Vss 

TI04 Oss 

nos Os3 

Vcc3 Os1 

~ 049 

CAiSS Vss 

Vss 047 

CWE4 04S 

CWE'e 043 

~o Vccs 

C\iiiE2 041 

Vcc3 039 

CCs 037 

GWE°(3) Vss 

~(3) 03S 

Vss 033 

A3 031 

A1 Vccs 

As 029 

A11 D21 

A1e D2s 

Vcc3 Vss 

A1e(1) 023 

Vss 021 

A12 019 

A13 Vccs 

ADsP 017 

EC'S1 015 

EC'S2 Du 

PD1 Vss 

PD3 011 

Vss Os 

CLK1(1) 07 

Vss Vccs 

062 Os 

Vcc3 03 

Deo 01 

Dse Vss 

122 42 

123 43 

124 44 

125 45 

126 46 

127 47 

128 48 

129 49 

130 50 

131 51 

132 52 

133 53 

134 54 

135 55 

136 56 

137 57 

138 58 

139 59 

140 60 

141 61 

142 62 

143 63 

144 64 

145 65 

146 66 

147 67 

148 68 

149 69 

150 70 

151 71 

152 72 

153 73 

154 74 

155 75 

156 76 

157 77 

158 78 

159 79 

160 80 

1. These pins are used for 256KB module only and they should be 

no connect for this module. 

2. Default is no connect for Intel processor based designs because 

this pin pulled up with 4. 7Kohm resistor on the module. 

3. When these pins are no connect, all byte write should be con

trolled by all CWEx pins. 

Ose 

Vss 

054 

Os2 

Oso 

048 

Vss 

048 

044 

042 

Vcc3 

040 

038 

038 

Vss 

034 

032 

030 

Vcc3 

D2e 

D2e 

024 

Vss 

022 

020 

018 

Vcc3 

D1e 

014 

012 

Vss 

010 

De 

De 

Vcc3 

04 

02 

Do 

Vss 
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FUNCTIONAL BLOCK DIAGRAM 

KMM764V45AG 

A[17:3] 

CWE[3:0] 

COE 

ADSP 

CADS 

CADV 

ccs 

ECS1 

CLKo 

4.7K 

GWE 

BWE 

CWE[7:4] 

NOTE: 

VCC3 
T 

Q1 
.... 

A[17:5] 

A[17:3] 

A[17:3] 

J;.7KQ 

' 

1. ZZ. pin is internally connected to Vss and not pinout on the module. 

2. LBO is pulled up with 4. 7Kohm resistor. 

_l 
~ 

~ 

3. GWE is pulled up with 4.7Kohm resistor and BWE is pulled down with 4.7Kohm resistor. 

ttMfillii" 
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KM68257CJ 

WE D[7:0] 

A[12:0] 

cs 
OE 

A[14:0] 

WE[3:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

CS2 

GW 

BW 

A[14:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

CS2 

GW 

BW 

SRAM MODULE 

Vccs 

Vccs 
T 

l------11 
18.2KQ 

1 

j8.2KQ 
' 

KM732V589AG 

D[31:0] 
D[31:0] 

LBO 

zz 

11 
VCC3 

CLK CS2 LJ 
KM732V589AG 

D[31:0] 
D[63:32] 

LBO 

zz 

~ 

Vcc3 

TI0[9:8] 
TI0[7:0] 

.... TI0[10] 

22Q 
~ D[63:0] 

Vcc3 
T 
.,,> "? 4.7 KQ 

C/LBO N. 

WE[3:0] 
CLK CS2 LJ 
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KMM764V45AG 

A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 

ccs ecs····· 1ADSP CADS CADV WRITE K 

H X* x L x x t 
L x L x x x t 
L H L x x x t 
L x x L x x t 
L H x L x x t 
L L L x x x t 
L L H L x L t 
L L H L x H t 
x x H H L H t 
H x x H L H t 
x x H H L L t 
H x x H L L t 
x x H H H H t 
H x x H H H t 
x x H H H L t 
H x x H H L t 

NOTE: 

1. X means "Don't Care" 

2. ECS = ECS1 and ECS2 

3. The rising edge of clock is symbolized by i 
4. iiiiRii'E=L means Wrtte operation in A-2. Synchronous Pipeline Butst Wrtte Truth Table 

WRITE=H means Read operation in A-2. Synchronous Pipeline Butst Write Truth Table 

5. Operation finally depends on status of asynchronous input pin (COE) 

Addres$ .Acceued 

N/A 

N/A 

N/A 

N/A 

N/A 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

SRAM MODULE 

·' < ... · Operation •.· •·••• ·• 

-

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE(Data field) 

GWE 
~ 

BWE CWE[1:0] CWE[3:21 CWE[5:4] CWE[7:6] operation 
~ .. ·· 

--'""" ~ 

H H x x x x Read 

H L H H H H Read 

H L L H H H Write Byte 0[15:0] 

H L H L H H Write Byte 0[31:16] 

H L H H L L Write Byte 0[63:32] 

H L L L L L Write All Bytes 

L x x x x x Write All Bytes 

NOTE: 

1. X means "Don't Care" 

2. All input in this table must meet setup and hold time around the rising edge of CLK( i ). 

B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 

····.ECS TWE 
··. 

Mode I Supply Current l/OPin 

H X* Not Selest HIGH-Z lsB,ISB1 

L H Read OOUT Ice 

L L Write DIN Ice 

NOTE : X means "Don't Care" 

ttMfiliiltP 
ELECTRONICS 
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KMM764V45AG SRAM MODULE 

C. BURST SEQUENCE 
Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

INTERLEAVE BURST SEQUENCE TABLE 

*LBO High A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 0 0 1 1 1 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 1 0 0 1 0 0 

NOTE: 
1. When this pin is no connects, mo should be high. 
2. Default is no connect for Intel processor based designs. 

LINEAR BURST SEQUENCE TABLE 

Ca$e2 

*LBO Low A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 1 0 1 1 0 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 0 0 0 1 1 0 

NOTE : mo must be tied to low because this pin is pulled up with 4.7KQ on the module. 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Vcc3 Supply Relative to Vss Vcc3 -0.3 to 4.6 v 

Voltage on Vccs Supply Relative to Vss Vccs -0.3 to 6.0 v 

Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 v 

Storage Temperature TSTG -65 to 150 ·c 

Operating Temperature TA Oto 70 ·c 

Storage Temperature Range Under Bias TBIAS -10to85 ·c 

• Stresses greater than those listed under" Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

4111 f ifillii» 
ELECTRONICS 
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KMM764V45AG SRAM MODULE 

OPERA TING CONDITIONS (TA =Oto 70°C) 

Parameter :--Y-J .·.·• < 2:2.~':::.. .i~ Mtl'I? ..::__ Typ.i.• .. -,-/~ 
~u ........ •. < 

Supply Voltage VCC3 3.13 3.3 

Vccs 4.75 5.0 

Ground Vss 0 0 

Input Low Voltage VIL* -0.3 -
Input High Voltage VIH** 2.2 -

• V1L3(min) = -1.4 (Pulse width :S 10ns), V1Ls(min) = -2.0 (Pulse Width :S 10ns) 

•• VIHl(max) = 5.0V (Pulse Width :S 10ns); In case of 1/0 pins, the maximum VIHl(max) = 4.1V (Pulse Width :S 10ns) 

V1Hs(max) = 7.0V (Pulse Width :S 10ns) 

•••Vee =Vccl or Vccs 

DC ELECTRICAL CHARACTERISTICS"'( TA =Oto 7o·c,vcc3=3.3V+10%/-5%) 

} Parahieter: ···•····· -'" 
1
• Symt?ol 

Input Leakage current lu** 

Output Leakage Current ILO 

Operating Current Ice 

ISB 
Standby Current 

ISB1 

Output Low Voltage VOL 

Output High Voltage VoH 

• Excludes Tag field . 

•• Ill for mo. GWE and BiiiiE is ± 1 mA(Max.) 

CAPACITANCE*(f=1MHz,TA=25°C) 

TWE, CWE, CLK Input Capacitance 

COE, ADSP, CADS, CADV, CCS 
GWE, BWE Input Capacitance 

Data and Tag Input/Output Capacitance 

. . ... 
····· ..::..:. TestCor1ditions 

.. ... 
Vcc3=Max, V1N=Vss to Vcc3 

Output Disable, VouT=Vss to Vcc3 

f=Max, 100% Duty 1 75MHz 
V1N=V1H or VIL, IOUT=OmA 66MHz 

f=Max, 100% Duty, Device deselected, 
V1N=V1H or VIL, louT=OmA 

f=OMHz, Device deselected, 
VIN:?::: VCC3 -0.2V or VIL, VIN :::;; 0.2V, lour-Om A 

loL=8mA 

loH=-4mA 

Test Condition 
V1N=OV 

V1N=OV 

CIN3 VIN=OV 

C1101 Vlio=OV 

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

tt:!:':filiii" 
ELECTRONICS 

··1·. 

3.6 

5.25 

0 

0.8 

Vcc***+0.3 

Min I 
. ... 

-5 

-5 

-

-
-

-

-
2.4 

Malt; 

35 

20 

20 

15 

I --

Unit ..::_.; 

v 
v 
v 
v 
v 

Max Unit 1 

5 µA 
5 µA 

400 
mA 

360 

80 mA 

10 mA 

0.4 v 
- v 

Unit 

pF 

pF 

pF 

pF 
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KMM764V45AG SRAM MODULE 

AC CHARACTERISTICS 

TEST CONDITIONS ON DATA RAM (TA =Oto 7o·c,vcc3=3.3V+10%/-5%, unless otherwise specified.) 

Parameter 
Input Pulse Level 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig 1 

Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 

Dour ()>------+-() )r--~ 

l,.,____zo-=soQ~1· l 
I 

Dour 

l +3.3V 

I
< 319Q 

D------r----~ 

353Q 45pF• 
RL = 50Q 

VL = 1.5V 

* Including Scope and Jig Capacitance 

Fig.1 

TEST CONDITIONS ON TAG RAM (TA =Oto 1o·c,vccs=S.OV±5%, unless otherwise specified.) 
L ... Parameter 

--, 
~Value 

~ 

'""--
. .. •· .. ·· 

Input Pulse Level 0 to 3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 

Input and Output Timing Reference Levels 

Output Load 

Output Loads(A) 

Dour o>------+-1 
Zo = 50Q 

•l:f:I: filiiliP 
ELECTRONICS 

1.5V 

See Fig 1 

Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 

l~ 
RL = 50Q J, 

VL = 1.5V 

* Including Scope and Jig Capacitance 

Fig. 2 

l +5V 

D~480Q 

255Q y5pP 

~ 
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KMM764V45AG SRAM MODULE 

AC TIMING CHARACTERISTICS ON DATA RAM (TA=Oto 70°C,Vcc3=3.3V+10%/-5%) 

Refers to the individual components, not the whole module 
c ~7 

I• KMM764V41AG7~13 KMM764V41AGM5 I Parameter Symbol 
Min Max .. [__. Min 

I --
Max ... 

~ 
Cycle Time tCYC 13 - 15 -
Clock Access Time tCD - 7 - 7 

Output Enable to Data Valid tOE - 6 - 6 

Clock High to Output Low-Z tLZC 0 - 0 -
Output Hold from Clock High tOH 2.5 - 2.5 -
Output Enable Low to Output Low-Z tLZOE 0 - 0 -
Output Enable High to Output High-Z tHZOE - 4 - 4 

Clock High to Output High-Z tHZC 1.5 5 2.0 6 

Clock High Pulse Width tCH 4.5 - 5.5 -
Clock Low Pulse Width tCL 4.5 - 5.5 -
Address Setup to Clock High tAS 2.5 - 2.5 -
Address Status Setup to Cock High tSS 2:5 - 2.5 -
Data Setup to Cock High tDS 2.5 - 2.5 -
Write Setup to Clock High(GWE, BWE, CWEx) tWS 2.5 - 2.5 -
Address Advance Setup to Clock High tADVS 2.5 - 2.5 -
Chip Select Setup to Clock High tCSS 2.5 - 2.5 -
Address Hold from Clock High tAH 0.5 - 0.5 -
Address Status Hold from Clock High tSH 0.5 - 0.5 -
Data Hold from Clock High tDH 0.5 - 0.5 -
Write Hold from Clock High(GWE, BWE, CWEx) tWH 0.5 - 0.5 -

Address Advance Hold from Clock High tADVH 0.5 - 0.5 -
Chip Select Hold from Clock High tCSH 0.5 - 0.5 -
ZZ High to Power Down tPDS 2 - 2 -
ZZ Low to Power Up tPUS 2 - 2 -

NOTE: 

Unit 
. . . ... 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

cycle 

cycle 

1. All address inputs must meet the specified setup and hold times for all rising clock(Clk) edges whenever CADs and/or AEiSP is sampled low and this device is chip selected. 

All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or ADSP is sampled low in order to the device remained at enable. 

3. CADS or AEiSP must not be asserted for at least 2 Clocks after leaving ZZ state. 

•1" n Hliii;; 
ELECTRONICS 
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KMM764V45AG 

AC TIMING CHARACTERISTICS ON TAG RAM (TA =Oto 1o·c,vccs=S.OV±S%) 
Refers to the individual components, not the whole module 

<.~Lil,.< :•. ~~c::::.···· I•/ 

SRAM MODULE 

.·<: •·••· < ·••·•· > < > 

I> j Li .. ······· ...... · . >> ··•·•· < x i····.;r···T] I<> --~1< < >/><>< < .. · I [~ •·<~.J [:___. ·.~~~···2 ... }/···~ 
Read Cycle Time tRC 12 - 15 - ns 

Address Access Time tAA - 12 - 15 ns 

Chip Select to Output tCO - 12 - 15 ns 

Chip Select to Low-Z Output tLZ 3 - 3 - ns 

Chip Disable to High-Z Output tHZ 0 6 0 7 ns 

Output Hold from Address Change tOH 3 - 3 - ns 

Write cycle Time tWC 12 - 15 - ns 

Chip Select to End of Write tCW 9 - 11 - ns 

Address Set-up Time tAS 0 - 0 - ns 

Address Valid to End of Write tAW 9 - 12 - ns 

Write Pulse Width tWP 12 - 15 - ns 

Write Recovery Time tWR 0 - 0 - ns 

Write to Output High-Z tWHZ 0 6 0 8 ns 

Data to Write Time Overlap tDW 7 - 8 - ns 

Data Hold from Write Time tDH 0 - 0 - ns 

End Write to Output Low-Z tow 0 - 0 - ns 

•tMlJiiillP 
ELECTRONICS 
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KMM764V45AG SRAM MODULE 

PACKAGE DIMENSIONS 

Units : Inches 

4340 

0 0 

Front View 

~ rt-+ 

,,,_ l oo~~~~~~H~ ~~@~@~~~~~~~~~~~~~~~~~~ m oo~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i 1 
J ~ 1.960 * 2.160 _.., 

R2x0.050±0.01 ..L 4.120 _i. 

~ r 

-- ~___Q_:!.!P 

Back View 

:il 
0 

N 

o__I_-f--t--~~~~~~~~~~~~~---

0.100 

Gold Plating Lead Detail of A 

Gold: 0.039±0.002 0.150 

Tolerances : ± 0.,005 unless otherwise specified 

t!Mfiliii> 
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KMM764V72G2 SRAM MODULE 

512KB SPB SRAM Module (Single Bank Operation) 

FEATURES 
• Implemented based on COAST 1.4 
• Supports Interleave Burst and Linear Burst Mode 
• Single Bank Operation 
• Zero-wait-state operation at 75/66MHz 
• TTL compatible inputs/outputs 
• Multiple ground pins and decoupling capacitors for 

maximum noise immunity 
• 160-pin DIMM with gold plated Tap 
• PCB : Height ( 1130mil) 
• Product Family: KMM764V72G2-13/15 

GENERAL DESCRIPTION 
The KMM764V72G2 is 512K byte high-frequency Synchronous 
Pipelined Burst Static Randomd Access Memory module orga
nized as 64K words by 64 bits. The module is designed specially 
to function as the secondary cache in Pentium, K5,M1, and 
Power PC-based systems and using SAMSUNG's PCB design 
tool. The device for this module is fabricated using SAMSUNG's 
advanced CMOS process and designed for high-speed circuit 
technology. 

PIN NAMES 

Pin> Name ~ ~". Pin Function ·~ 
£ "'- "'-

CLK[1:0] Clock Inputs 

A[18:3] Cache RAM Address Inputs 

0[63:0] Cache RAM Data Inputs/Outputs 

TI0[7:0] Tag RAM Data Inputs/Outputs 

TWE Tag RAM Write Enable Input 

ECS[2:1] Chip Select Inputs for Depth Expansion 

ccs Chip Select Input 

CWE[7:0] Write Enable Inputs 

COE Output Enable Input 

ADSP Address Status Processor 

CADS Address Status Controller 

CADV Burst Address Advance 

BWE Byte Write Enable Input 

GWE GrobalWrite Enable Input 

LBO Burst Mode Control 

Vcc5 Power Supply(5V) 

Vcc3 Power Supply(3.3V) 

Vss Ground 

N.C No Connections 

PD PIN INFORMATION 

PD·Pin•Attocation 
PD3 PD2 PD1 PDo 

Vss N.C N.C N.C KMM764V72G2 

ttMfiliil" 
ELECTRONICS 

PIN CON FIGURA TION(Top View) 

Vss 
TI01 
TI07 
TIOs 
Tl03 
N.C 

Vccs 
N.C 

CA5V 
Vss 

'COE 
CWEs 

CiiiiE1 
CiiiiE1 

Vccs 
CWE3 

N.C 

N.C 

Vss 
N.C 

AA 

As 

Ae 

A10 

Vccs 
A11 

Vss 
Ag 

A14 

A1s 

N.C 

PDo 

PD2 

LB0(2) 
Vss 

CLKo 
Vss 
Ds3 

Vccs 
Ds1 
Dse 

NOTE: 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
30 
41 

Vss 
TIOo 

TI02 

Tl06 
TI04 
N.C 

Vcc3 
'i'iiiiE 
CADs 
Vss 
CWE4 
CviiEs 
~o 
CviiE2 
Vcc3 
CCs 
~(3) 

BiiiiE(3) 

Vss 
A3 

A1 

As 

A11 

A1s 

Vcc3 
A1e 

Vss 
A12 

A13 

ADSP 

ECS1(1) 
E'CS2(1) 
PD1 

PD3 

Vss 
CLK1 
Vss 
Ds2 
Vcc3 
Dso 
Dse 

Ds7 

Vss 
Dss 
D53 
Ds1 
D49 
Vss 
D47 
D45 
D43 

Vccs 
D41 
D39 
D37 
Vss 
D35 
D33 
D31 

Vcc5 
D29 
D27 
D25 
Vss 
D23 
D21 
Drn 

Vccs 
D11 
D15 
D13 
Vss 
D11 
De 
D1 

Vccs 
Ds 
D3 
D1 

Vss 

122 42 Dss 

123 43 Vss 
124 44 D54 
125 45 D52 
126 46 D5o 
127 47 D4B 
128 48 Vss 
129 49 D46 
130 50 D44 
131 51 D42 
132 52 Vcc3 
133 53 D4D 
134 54 D3B 
135 55 D36 
136 56 Vss 
137 57 D34 
138 58 D32 
139 59 D3o 
140 60 Vcc3 
141 61 D2a 
142 62 Dis 
143 63 D24 
144 64 Vss 
145 65 D22 
146 66 D2o 
147 67 D1e 
148 68 Vcc3 
149 69 D1s 
150 70 D14 
151 71 Dn 

152 72 Vss 
153 73 D10 
154 74 De 
155 75 De 
156 76 Vcc3 
157 77 D4 
158 78 D2 
159 79 Do 
160 80 Vss 

1. These pins are used for 256KB module only and they should be no connect for 
this module. 

2. Default is no connect for Intel processor based designs becouse this pin pulled 
up wnh 4.7Kohm resistor on the module. 

3. When these pins are no connect, all by1e write should be controlled by all ~ 
pins. 

928 



KMM764V72G2 SRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

KM M764V72G2 

TWE 

A[18:3] 

CWE[1:0 

COE 

ADSP 

CADS 

CADV 

ccs 

CLKo 

D[31:0] 

] 

~ 

CWE[5:4] 

KM68257CJ Vccs 

LJ 
D[10:0] 

-----------------.i WE 
___ A--=['-18_:--=5] ____________ A[13:0] +---------- TI0[7:0] 

A[18:3] 
A[15:0] 

WE[1:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

GW 

BW 

CLK 

D[15:0] 

KM716V689G 1------ A[15:0] KM716V689G 

CWE[3:2] WE[1:0] 

1------- OE 

r------ ADSP 

r----- ADSC 

1-----ADV 

r-------- CS1 

r-------- GW 

r----- BW 

i------- CLK 

1------ 0{15:0] 

.___----1-_..._-i---<----1---1---1---+1 A[15:0] KM716V689G r------ A[15:0] KM716V689G 

__ ___.__,__,_..__._----+---i---... WE[1 :OJ CWE[7:6] WE[1 :OJ 

~OE OE 

~ ADSP ....... ADSP 

Vcc3 ~ ADSC ADSC 

T ~--ADV ADV 
4.7K.Q ~ ..___ ___ CS1 CS1 

GWE J GW GW 
BWE ________ _.. BW BW 

CLK1 ---+------ CLK CLK 

0[63:32]'"~-------1------i ....... D[15:0] LBO 0[15:0] 

NOTE: 

~ 4.7K.Q 

~ 

1. ZZ pin is internally connected to Vss and not pinout on the module. 

2. LBO is pulled up with 4.7Kohm resistor. 

t'-------~I_____. 

3. GiiiiE is pulled up wnh 4.7Kohm resistor and BWE is pulled down wnh 4.7Kohm resistor. 

tJm'ifill!llP 
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KMM764V72G2 

A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 

CCS'''. ADSP CADS: YPAQV ... WRITE K 
H x L x x i 
L L x x x i 
L x L x x 
L L x x x 
L H L x L 

L H L x H 

x H H L H 

H x H L H 

x H H L L 

H x H L L 

x H H H H 

H x H H H 

x H H H L 

H x H H L 

NOTE: 

1. X means "Don1 Care" 

2. The rising edge of clock is symbolized by i 
3. VllRllE=L means Write operation in A-2. Synchronous Pipeline Buist Write Truth Table 

iiiiRii'E=H means Read operation in A-2. Synchronous Pipeline Buts! Write Truth Table 

4. Operation finally depends on status of asynchronous input pin (CQI!!) 

N/A 

N/A 

N/A 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

· Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE(Data field) 

GWE ~we. GW'5M:9J PWl:C~:~J <:WE:C5;.4J C::Wl:[1:6J 
H H x x x x 
H L H H H H 

H L L H H H 

H L H L H H 

H L H H L L 

H L L L L L 

L x x x x x 
NOTE: 

1. X means "Don1 Care" 

2. All input in this table must meet setup and hold time around the rising edge of CLK( i ). 

B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 

H Read Dour 

L Write DIN 

NOTE : X means "Don't Care" 

ttMfilUI» 
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SRAM MODULE 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Read Cycle · 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Read 

Read 

Write Byte 0(15:0] 

Write Byte 0(31: 16] 

Write Byte 0(63:32] 

Write All Bytes 

Write All Bytes 

Ice 

Ice 
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KMM764V72G2 SRAM MODULE 

C. BURST SEQUENCE 
Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon comple~on. The burst sequence is determined by the state 
of the LBO# pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

INTERLEAVE BURST SEQUENCE TABLE 

*LBO High A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 0 0 1 1 1 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 1 0 0 1 0 0 

NOTE: 
1. When this pin is no connects, [BO should be high. 
2. Dafault is no connect for Intel processor based designs. 

LINEAR BURST SEQUENCE TABLE 

····••· · ,>· ::lL:L:>//I Casa4 ~<· :.>~ L t?' ··- 2 •>:LL r>Jt > ~ 
*LBO Low A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 1 0 1 1 0 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 0 0 0 1 1 0 

NOTE : [BO must be tied to low because this pin is pulled up wnh 4.7KQ on the module. 

ABSOLUTE MAXIMUM RATINGS* 

Voltage on Vcc3 Supply Relative to Vss Vcc3 -0.3 to 4.6 v 

Voltage on Vccs Supply Relative to Vss Vccs -0.3 to 6.0 v 

Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 v 

Storage Temperature TSTG -65 to 150 ·c 

Operating Temperature TA Oto 70 ·c 

Storage Temperature Range Under Bias TBIAS -1 o to.as ·c 

• Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher condnions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating condnions 
for extended periods may affect reliability. 

ttMfiiiii» 
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KMM764V72G2 

OPERATING CONDITIONS (TA=Oto 70°C) 

1·/ :.;}. ;~ ........ f. ft ..... .··· Mi ti • k.······.i~ ······· .. ···.· • ::.:::::; = -2::'.: d 
······:::::_ 

~ 

Supply Voltage VCC3 3.13 3.3 

Vccs 4.75 5.0 

Ground Vss 0 0 

Input Low Voltage VIL" -0.3 -
Input High Voltage VIH" 2.2 -

• V1L3(min) =-1.4 (Pulse Width s 10ns), V1Ls(min) = -2.0 (Pulse Widths 10ns) 
.. V1H3(max) = 5.0V (Pulse Width s 1 Ons) ; In case of 1/0 pins, the maximum V1113(max) = 4.1V (Pulse Width s 10ns) 

V1Hs(max) = 7.0V (Pulse width s 10ns) 
•••Vee =VccJ or Vccs 

SRAM MODULE 

~···<<·t Unit ..:.:::._ 

3.6 v 
5.25 v 

0 v 
0.8 v 

Vcc***+0.3 v 

DC ELECTRICAL CHARACTERISTICS*(TA=O to 1o·c,vcc3=3.3V+10%/-5%) 

Paraajetc:ir ---'""- ~yrt\bol I 
... Testconditions ·• 

~ ~ 

Min _+ Max ~Unit . 
--"'-

.. 
~ L 

Input Leakage current ILi** VCC3=Max, VIN=Vss to VCC3 -5 5 µA 
Output Leakage Current ILO Output Disable, Vour=Vss to Vcc3 -5 5 µA 

f=MAX, 100% Duty 1 75MHz - 800 
Operating Current Ice mA 

V1N=V1H or VIL, lour=OmA l 66MHz - 720 

ISB 
f=MAX, 100% Duty, Device deselected, - 120 mA 

Standby Current 
V1N=V1H or VIL, lour=OmA 

f=MAX, 100% Duty, Device deselected, 
ISB1 V1N2Vcc3-0.2Vor VIL, VIN :o:;; 0.2V, lour=OmA - 20 mA 

Output Low Voltage VOL loL=8mA - 0.4 v 
Output High Voltage VoH loH=-4mA 2.4 - v 

• Excludes Tag field. 
•• ILi for LBO(pin 114), GWE(pin 17) and BviiE(pin 18f is ± 1mA(Max.) 

CAPACITANCE*(f=1MHz,TA=25°C) 

Test Condition 

Address, ECS Input Capacitance CIN1 V1N=OV 40 pF 

TWE, CWE, CLK Input Capacitance CIN2 VIN=OV 20 pF 

COE, ADSP, CADS, CADV, CCS 
CIN3 VIN=OV 30 pF 

GWE, BWE Input Capacitance 

Data and Tag Input/Output Capacitanc~ C1101 V11o=OV 15 pF 

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

•11Ji': fjljil" 
ELECTRONICS 
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KMM764V72G2 SRAM MODULE 

AC CHARACTERISTICS 

TEST CONDITIONS ON DATA RAM (TA =Oto 7o·c,vcc3=3.3V+10%/-5%, unless otherwise specified.) 

.·• ( ·····• c. .--:::-:--~ ~L <parametE!f ··:.······ . 
. . ·:• Value .. 

Input Pulse Level Oto 3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 

Output Load 

Output Loads(A) 

Dour c>------+-

1 Zo = 50Q 

1.5V 

See Fig 1 

Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 

1 l 
! RL = 50Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

Fig.1 

TEST CONDITIONS ON TAG RAM (TA =Oto 7o·c,vcc5=5.0V±5%, unless otherwise specified.) 

Parameter 
Input Pulse Level 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 

Input and Output Timing Reference Levels 

Output Load 

Output Loads(A) 

Dour c>-----+-1 
Zo = 50Q 

rt!Mfiliil» 
ELECTRONICS 

1.5V 

See Fig 1 

Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 

11 
RL = 50Q 1 

VL = 1.5V 

*Including Scope a'nd Jig Capacitance 

Fig. 2 

Dour 

l +5V 

i
<" 480Q 

)----l----
255Q 45pF• 

. 
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KMM764V72G2 SRAM MODULE 

AC TIMING CHARACTERISTICS ON DATA RAM (TA =Oto 1o·c ,Vcc3=3.3V+10%/-5%) 
Refers to the individual components, not the whole module 

~~'< 
7 7,,/,: .• , -/\!~~ !> .·.·.:: .... . .......... 

······· P >.·<•·:·.· .... < k< •:.•:::. G__:_ ............... :::: .... 

Cycle Time tCYC 13 - 15 - ns 

Clock Access Time tCD - 7 - 8 ns 

Output Enable to Data Valid tOE - 6 - 7 ns 

Clock High to Output Low-Z tLZC 6 - 6 - ns 

Output Hold from Clock High tOH 3 - 3 - ns 

Output Enable Low to Output Low-Z tLZOE 2 - 2 - ns 

Output Enable High to Output High-Z tHZOE 2 5 2 6 ns 

Clock High to Output High-Z tHZC - 7 - 7 ns 

Clock High Pulse Width tCH 4.5 - 5.5 - ns 

Clock Low Pulse Width tCL 4.5 - 5.5 - ns 

Address Setup to Clock High tAS 2.5 - 2.5 - ns 

Address Status Setup to Cock High tSS 2.5 - 2.5 - ns 

Data Setup to Cock High tDS 2.5 - 2.5 - ns 

Write Setup to Clock High(GWE, BWE, CWEx) tWS 2.5 - 2.5 - ns 

Address Advance Setup to Clock High tADVS 2.5 - 2.5 - ns 

Chip Select Setup to Clock High tCSS 2.5 - 2.5 - ns 

Address Hold from Clock High tAH 0.5 - 0.5 - ns 

Address Status Hold from Clock High tSH 0.5 - 0.5 - ns 

Data Hold from Clock High tDH 0.5 - 0.5 - ns 

Write Hold from Clock High(GWE, BWE, CWEx) tWH 0.5 - 0.5 - ns 

Address Advance Hold from Clock High tADVH 0.5 - 0.5 - ns 

Chip Select Hold from Clock High tCSH 0.5 - 0.5 - ns 

ZZ High to Power Down tPDS 2 - 2 - cycle 

ZZ Low to Power Up tPUS 2 - 2 - cycle 

NOTE: 
1. All address inputs must meet the specified setup and hold times for all rising clock(Clk) edges whenever CAl5S and/or AlS§l!i is sampled low and this device is chip selected. 

All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or Ai5SP is sampled low in order for the this device to remain enabled. 

3. CAl5S or m15 must not be asserted for at least 2 Clocks after leaving Ll. state . 

. •lm'ifhil" 
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KMM764V72G2 

AC TIMING CHARACTERISTICS ON TAG RAM (TA=Oto1o·c,vcc5=5.0V±5%) 
Refers to the individual components, not the whole module 

SRAM MODULE 

1>< .· .. ·.·······< •;;.<···_.c>.-3< . 

····.····· ····· 
.... .. .. KMM?'64\172G2;;.15 

r . ··• £ s s Unit . . / . ><·••·· ·~ ..... · c-- < > 
.·•· 
L _._ ···.····<_ /••Min < > l\llax .· ........ __:./ Min Max ~· ••• ··LL ·· L •·~.:::::cs~ ··••• '•cc =2· 

Read Cycle Time tRC 12 - 15 - ns 

Address Access Time tAA - 12 - 15 ns 

Chip Select to Low-Z Output tLZ 3 - 3 - ns 

Output Hold from Address Change tOH 3 - 3 - ns 

Write cycle Time tWC 12 - 15 - ns 

Address Set-up Time tAS 0 - 0 - ns 

Address Valid to End of Write tAW 9 - 12 - ns 

Write Pulse Width tWP 12 - 15 - ns 

Write Recovery Time tWR 0 - 0 - ns 

Write to Output High-Z tWHZ 0 6 0 8 ns 

Data to Write Time Overlap tDW 7 - 8 - ns 

Data Hold from Write Time tDH 0 - 0 - ns 

End Write to Output Low-Z tow 0 - 0 - ns 

etMHliii" 
ELECTRONICS 
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KMM764V72G2 SRAM MODULE 

PACKAGE DIMENSIONS 

Units : Inches 

~ 
_. 
r 

4340 

+ 
0 0 

0 Fr ontView 
~ 

......., r t-+ 

j l 
R2><0.D50 ± 0.01 7 

0 
Ill 
N 

~~~ ~~~ ~~~ ~ ~~~ ~~~ ~~~ ~ ~~~ ~~ ~~~~ ~ ~~~~~~~~fl]_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~[~ 
~ 1.960 * 2.160 ~ 

LL 4.120 _.. 
I~ r 

--1 

0 

_J 

0.110 ... 

Back View 

ci~---~~~~~~~~~~~~~---' 

Gold Plating Lead Detail of A 

Gold : 0.039 ± 0. 002 0.150 

Tolerances: ±0.005 unless otherwise specified 

tt:!:i:fill!I" ELECTRONICS 
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KMM764V72G7 SRAM MODULE 

512KB SPB SRAM Module (Single Bank Operation) 

FEATURES 
• Implemented based on COAST 1.4 
• Supports Interleave Burst and Linear Burst Mode 
• Single Bank Operation 
• Zero-wait-state operation at 75/66MHz 
• TIL compatible inputs/outputs 
• Multiple ground pins and decoupling capacitors for 

maximum noise immunity 
• 160-pin DIMM with gold plated Tap 
• Series 22 ohm resistors for nuose immunity 
• Product Family: KMM764V72G7-13/15 

GENERAL DESCRIPTION 
The KMM764V72G7 is 512K byte high-frequency Synchronous 
Pipelined Burst Static Randomd Access Memory module orga
nized as 64K words by 64 bits. The module is designed specially 
to function as the secondary cache in Pentium and Power PC
based systems. The device for this module is fabricated using 
SAMSUNG's advanced CMOS process and designed for high
speed circuit technology. The module uses four SAMSUNG's 
KM716V689G and KM68257C for 8-bits tag RAM. 

PIN NAMES 
PinNam~. - .... Pin Function 

CLK[1:0] Clock Inputs 

A[18:3] Cache RAM Address Inputs 

D[63:0] Cache RAM Data Inputs/Outputs 

Tl0[10:0] Tag RAM Data Inputs/Outputs 

'i'WE Tag RAM Write Enable Input 

ECS[2:1] Chip Select Inputs for Depth Expansion 

ccs Chip Select Input 

CWE[7:0] Write Enable Inputs 

COE Output Enable Input 

ADSP Address Status Processor 

CADS Address Status Controller 

CADV Burst Address Advance 

BWE Byte Write Enable Input 

GWE Grobal Write Enable Input 

LBO Burst Mode Control 

Vcc5 Power Supply(5V) 

Vcc3 Power Supply(3.3V) 

Vss Ground 

N.C No Connections 

PD PIN INFORMATION 

PD Pin Allocation Module PartNo 
PD2 PD1 

N.C N.C KMM764V72G7 

•11Ji'ifrliliP 
ELECTRONICS 

PIN CONFIGURATION(Top View) 

Vss 
TI01 
TI01 
TI05 
Tl03 
N.C 

Vcc5 
N.C 

CA5V 
Vss 

COE' 
CWE5 
CiiVE1 
CWE1 

Vcc5 
CWE3 

N.C 
N.C 
Vss 
N.C 

A4 

As 
Ae 

A10 
Vcc5 

A11 
Vss 

A9 
A14 
A15 
N.C 
POo 
P02 

LB0(2) 
Vss 

CLKo 
Vss 
063 

Vcc5 
061 
059 

NOTE: 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
30 
41 

Vss 057 
TIOo 
TI02 
Tl06 Vss 
TI04 055 
N.C 053 
Vcc3 051 
TWE 049 
CAiSS Vss 
Vss 047 
CWE4 04S 
CiiiiE6 043 
CiiiiEo Vcc5 
CWE2 041 
Vcc3 039 
ccs 037 
~(3) Vss 
BWE(3) 035 
Vss 033 
A3 031 
A1 Vccs 
As 029 
A11 027 
A16 02s 
Vcc3 Vss 
A1e 023 
Vss 021 
A12 019 
A13 Vccs 
AOSP 017 
ECs1{1) 01s 
ECS2{1) 013 
PD1 Vss 
PD3 011 
Vss De 
CLK1 07 
Vss Vccs 
062 Os 
Vcc3 03 
060 01 
Osa Vss 

122 42 056 

123 43 Vss 
124 44 054 
125 45 052 
126 46 Dso 

I 127 47 048 
128 48 Vss 
129 49 046 
130 50 044 
131 51 042 

132 52 Vcc3 
133 53 040 
134 54 038 
135 55 036 
136 56 Vss 
137 57 034 
138 58 032 
139 59 030 
140 60 Vcc3 
141 61 021 
142 62 020 
143 63 024 
144 64 Vss 
145 65 022 
146 66 020 
147 67 D1a 
148 68 Vcc3 
149 69 016 
150 70 014 
151 71 012 
152 72 Vss 
153 73 010 
154 74 Oa 
155 75 De 
156 76 Vcc3 
157 71 04 
158 78 02 
159 79 Do 
160 80 Vss 

1. These pins are used for 256KB module only and they should be no connect for 
this module. 

2. Default is no connect for Intel processor based designs because this pin pulled 
up with 4. ?Kohm resistor on the module. 

3. When these pins are no connect, all byte write should be controlled by all CiiiiEX 
pins. 
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FUNCTIONAL BLOCK DIAGRAM 

KMM764V72G7 

TWE 

A[18:3] 

CWE[1:0 

COE 

ADSP 

CADS 

CADV 

ccs 

CLKo 

D[31:0] 

CWE[5:4 

GWE 

BWE 

'cLK1 

D[63:32] 

NOTE: 

A[18:5] 

A[18:3] 

l 

22.Q 

] 

VCC3 
T 

4.7KQ1 

-.....-

..... 
22.Q 

-S:4.7KQ 

-+ A[15:0] 

WE[1:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

GW 

BW 

CLK 

D[15:0] 

A[15:0] 

WE[1:0] 

y ~ 

~ ADSP 

~ ADSC 

ADV 

CS1 

GW 

BW 
CLK 

-+ D[15:0] 

1. ZZ pin is internally connected to Vss and not pin out on the module. 

2. LBc5 is pulled up with 4. 7Kohm resistor. 

WE 

-+ A[13:0] 

KM716V689G 

CWE[3:2] 

LBO 

t 

KM716V689G 

CWE[7:6] 

LBO 

l 

3. GViiE is pulled up with 4.7Kohm resistor and BviiE is pulled down with 4.7Kohm resistor. 

4t:!:l:filiii> 
ELECTRONICS 

Vccs 

LJ 
D[10:0] 

cs 

~ OE 

_.. A[15:0] 

WE[1:0] 

OE 

ADSP 

~ ADSC 

ADV 

CS1 

GW 

_.. BW 

CLK 

0[15:0] 

A[15:0] 

WE[1:0] 

OE 

ADSP 

ADSC 

ADV 

CS1 

GW 

BW 

CLK 

D[15:0] 

SRAM MODULE 

KM716V689G 

LBO 

l 

KM716V689G 

LBO 

l 

TIO [7:0] 

VCC3 
T 
< "? 4. 7KQ 

LBO 
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KMM764V72G7 

A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 

ccs ADSP CADS CADV. WRITE .•... £·•····· • _:cc 

H x L x x t 
L L x x x t 
L x L x x t 
L L x x x t 
L H L x L t 
L H L x H t 
x H H L H t 
H x H L H t 
x H H L L t 
H x H L L t 
x H H H H t 
H x H H H t 
x H H H L t 
H x H H L t 

NOTE: 

1. X means "Don't Care" 

2. The rising edge of clock is symbolized by i 
3. iiiiRii'E=L means Write operation in A-2. Synchronous Pipeline Buist Write Truth Table 

iiiiRii'E=H means Read operation in A-2. Synchronous Pipeline Buist Write Truth Table 

4. Operation finally depends on status of asynchronous input pin (COE) 

Address·Accessed 

N/A 

N/A 

N/A 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

SRAM MODULE 

·tE 
. .. 

Operation 
-"-

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE(Data field) 

(;VlfE == LE:JWE L CWE(1:0] L CWE[~:2] CWE[5:4] •··•· CWE[7:6] ---~ • (>peration "" 
. -"-

H H x x x x Read 

H L H H H H Read 

H L L H H H Write Byte D[15:0] 

H L H L H H Write Byte D[31 : 16] 

H L H H L L Write Byte D[63:32] 

H L L L L L Write All Bytes 

L x x x x x Write All Bytes 

NOTE: 

1. X means "Don't Care" 

2. All input in this table must meet setup and hold time around the rising edge of CLK( i ). 

B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 

I/OP.in Supply Current 

H Read Dour Ice 

L Write DIN Ice 

NOTE : X means "Don't Care" 

tlMfiiiii> 
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KMM764V72G7 SRAM MODULE 

C. BURST SEQUENCE 
Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO# pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

INTERLEAVE BURST SEQUENCE TABLE 

case4 

*LBO High A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 0 0 1 1 1 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 1 0 0 1 0 0 

NOTE: 

1. When this pin is no connects, iliO should be high. 

2. Dafault is no connect for Intel processor based designs. 

LINEAR BURST SEQUENCE TABLE 
. · .. . .. >l·· ~ 

Pin 114 ·1• •.....• pin state•.•· case1 case2 Case3 
~···•••••• L 

.... case4 
·. 

*LBO Low A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 1 0 1 1 0 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 0 0 0 1 1 0 

NOTE : LBc5 must be tied to low because this pin is pulled up with 4.7KQ on the module. 

ABSOLUTE MAXIMUM RA TINGS* 

Syml;)QI 

Voltage on Vcc3 Supply Relative to Vss Vcc3 -0.3 to 4.6 v 
Voltage on Vccs Supply Relative to Vss Vccs -0.3 to 6.0 v 
Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 v 
Storage Temperature TSTG -65 to 150 ·c 

Operating Temperature TA Oto 70 ·c 

Storage Temperature Range Under Bias TBIAS -10 to 85 ·c 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 
device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. 

•t:!:iiiliii• 
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KMM764V72G7 

OPERA TING CONDITIONS (TA =Oto 70°C) 
7 ·····Parameter Symbol Min Typ, 

Supply Voltage VCC3 3.13 3.3 

Vccs 4.75 5.0 

Ground Vss 0 0 

Input Low Voltage VIL* -0.3 -
Input High Voltage V1H* 2.2 -

* V1LJ(min) = -1.4 (Pulse Width s 10ns), V1Ls(min) =-2.0 (Pulse Widths 10ns) 

** V1HJ(max) = 5.0V (Pulse Width s 1 Ons) ; In case of 1/0 pins, the maximum V1HJ(max) = 4.1V (Pulse Width s 10ns) 

V1Hs(max) = 7.0V (Pulse width s 10ns) 

••• Vee =VccJ or Vccs 

DC ELECTRICAL CHARACTERISTICS*( TA =Oto 7o·c,vcc3=3.3V+10%/-5%) 

SRAM MODULE 

.. _] M~X•<···········• --- .·.·· 

Ul'Jit / .. ·.· ). 
3.6 v 

5.25 v 
0 v 

0.8 v 
Vcc***+0.3 v 

·.·· 

J>~rameter 2 ·••
1••.Symbol 

7 Test Conditions .._t__.= Min .. 
.,,.... 

Max Unit 
c.:c. ~ •. = 

Input Leakage current lu** VCCJ=Max, VIN=Vss to VCC3 -5 5 µA 
Output Leakage Current ILO Output Disable, VOUT=Vss to VCC3 -5 5 µA 

f=MAX, 100% Duty l 75MHz - 800 
Operating Current Ice 

V1N=V1H or VIL, IOUT=OmA 
mA 

66MHz - 720 
- -· 

ISB 
f=MAX, 100% Duty, Device deselected, - 120 mA 

Standby Current 
V1N=V1H or VIL, IOUT=OmA 

f=MAX, 100% Duty, Device deselected, 
ISB1 

VIN?:: VCC3 -0.2V or VIL, VIN ~ 0.2V, IOUT=OmA 
20 mA 

Output Low Voltage VOL loL=8mA - 0.4 v 
Output High Voltage VoH IOH=-4mA 2.4 - v 

• Excludes Tag field. 

•• Ill for LBO, GWE and BvVE is ± 1 mA (Max.) 

CAPACITANCE*(f=1MHz,TA=25°C) 
·.· 

Item 
-::-

Symbol Test condition Min~ Max: . I Unit 
.... ····· 

. I 

Address, ECS Input Capacitance CIN1 VIN=OV - 45 pF 

TWE, CWE, CLK Input Capacitance CIN2 VIN=OV - 20 pF 

COE,ADSP,CADS,CADV,CCS 
CIN3 V1N=OV - 30 pF 

GWE, BWE Input Capacitance 

Data and Tag Input/Output Capacitance C1101 Vlio=OV - 15 pF 

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

•t""ili @$ 
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KMM764V72G7 SRAM MODULE 

AC CHARACTERISTICS 

TEST CONDITIONS ON DATA RAM (TA=Oto 1o·c,vcc3=3.3V+10%/-5%, unless otherwise specified.) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig 1 

Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 

Dour 0,____--+-

l Zo = 50Q 

l :~~3; 
Do 1 1 I RL = 50Q 
35 5pF* 

VL = 1.5V 

*Including Scope and Jig Capacitance 

Fig.1 

TEST CONDITIONS ON TAG RAM (TA =Oto 1o·c,vcc5=5.0V±5%, unless otherwise specified.) 

Input Pulse Level Oto 3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 

Input and Output Timing Reference Levels 

Output Load 

Output Loads(A) 

Dour c>---+ 1 Zo = 50Q 

tt:fafiliil> 
ELECTRONICS 

1.5V 

See Fig 1 

Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 

i 1 
1 RL = 50Q 

VL = 1.5V 

*Including Scope and Jig Capacitance 

Fig. 2 

Dour 

255Q 

+5V 

5pF* 

942 



KMM764V72G7 SRAM MODULE 

AC TIMING CHARACTERISTICS ON DATA RAM (TA=Oto 1o·c,vcc3=3.3V+10%/-5%) 
Refers to the individual components, not the whole module 

.. • .>. / >· /F u_ .• ······· .... 
>I KMM764V72G7~13 F.·••·kMM764\t72G7-.15 

~Yrnl>C>I I< cc;;_<•••---2___ >/i .;2;;;.. •• < Min Max : ·>Min Max ..:::. ...:::: I L 
Cycle Time tCYC 13 - 15 -
Clock Access Time tCD - 7 - 8 
Output Enable to Data Valid tOE - 6 - 7 
Clock High to Output Low-Z tLZC 6 - 6 -
Output Hold from Clock High tOH 3 - 3 -
Output Enable Low to Output Low-Z tLZOE 2 - 2 -
Output Enable High to Output High-Z tHZOE 2 5 2 6 

Clock High to Output High-Z tHZC - 7 - 7 
Clock High Pulse Width tCH 4.5 - 5.5 -
Clock Low Pulse Width tCL 4.5 - 5.5 -
Address Setup to Clock High tAS 2.5 - 2.5 -
Address Status Setup to Cock High tSS 2.5 - 2.5 -
Data Setup to Cock High tDS 2.5 - 2.5 -
Write Setup to Clock High(GWE, BWE, CWEx) tWS 2.5 - 2.5 -
Address Advance Setup to Clock High tADVS 2.5 - 2.5 -
Chip Select Setup to Clock High tCSS 2.5 - 2.5 -
Address Hold from Clock High tAH 0.5 - 0.5 -
Address Status Hold from Clock High tSH 0.5 - 0.5 -
Data Hold from Clock High tDH 0.5 - 0.5 -
Write Hold from Clock High(GWE, BWE, CWEx) tWH 0.5 - 0.5 -
Address Advance Hold from Clock High tADVH 0.5 - 0.5 -
Chip Select Hold from Clock High tCSH 0.5 - 0.5 -
ZZ High to Power Down tPDS 2 - 2 -
ZZ Low to Power Up tPUS 2 - 2 -

NOTE: 

·• r. Unit 
I 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

cycle 

cycle 

1. All address inputs must meet the specified setup and hold times for all rising clock(Clk) edges whenever CADS and/or Ai5SP is sampled low and this device is chip selected. 

All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or Ai5SP is sampled low in order to the device remained at enable. 

3. CADS or Ai5SP must not be asserted for at least 2 Clocks after leaving 'ZZ state. 

•1Mt111ii" ELECTRONICS 
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KMM764V72G7 

AC TIMING CHARACTERISTICS ON TAG RAM (TA=Oto 1o·c,vccs=5.0V±5%) 
Refers to the individual components, not the whole module 

SRAM MODULE 

~ </ }) 7..;_ 527- ··· ... •. /::::-
I<> >. ·..•.. •• > ··•··· •·.··· s}'lnbcw 1 KMM764V72G7'-13 KMM764V72G7;,15 

Unit ... 
L • i/ :___ .•·•··• /·•········· •. ·.··.·.~ .·• ····~ ...:::. _;;_ _;;_ Min Max · ... ...:::. Min Max 

. ········· Read Cycle Time tRC 12 - 15 - ns 

Address Access Time tAA - 12 - 15 ns 

Chip Select to Low-Z Output tLZ 3 - 3 - ns 

Output Hold from Address Change tOH 3 - 3 - ns 

Write cycle Time tWC 12 - 15 - ns 

Address Set-up Time tAS 0 - 0 - ns 

Address Valid to End of Write tAW 9 - 12 - ns 

Write Pulse Width tWP 12 - 15 - ns 

Write Recovery Time tWR 0 - 0 - ns 

Write to Output High-Z tWHZ 0 6 0 8 ns 

Data to Write Time Overlap tDW 7 - 8 - ns 

Data Hold from Write Time tDH 0 - 0 - ns 

End Write to Output Low-Z tow 0 - 0 - ns 

tl1fo fjiiiliP 
ELECTRONICS 

944 



KMM764V72G7 SRAM MODULE 

PACKAGE DIMENSIONS 

4.340 

0 0 

#80 #42 #1 

~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~ m ~ ~~~ ~ ~~~ ~ ~~ ~~~ ~ ~ ~ ~ ~~~ ~ ~ ~~ ~~ ~ ~ ~~ ~ ~~~ ~~ ~ ~ ~ ~ ~ ~ ~~ ~~~ ~~~ ~ ~~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~ 
1.960 2.160 

R2x0.050 ± 0.01 
4.120 

0 0 
lG 
o~-+--~~~~~~~~~~~~___. 

Gold Plating Lead 

0.010(Max~) 0.2(Min.) 

O.OSO(Typ.)-+ 
Gold: 0.039±0.002 

Tolerances : ± 0.005 unless otherwise specified 

•l'Mfiiiii» 
ELECTRONICS 

Detail of A 

Units : Inches 

Front View 

Back View 
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KMM764V75G SRAM MODULE 

512KB SPB SRAM Module (Single Bank Operation) 

FEATURES 
• Implemented based on COAST 3.1 
• Supports Interleave Burst and Linear Burst Mode 
• Single Bank Operation 
• Zero-wait-state operation at 75/66MHz 
• TTL compatible inputs/outputs 
• Multiple ground pins and decoupling capacitors for 

maximum noise immunity 
• 160-pin DIMM with gold plated Tap 
• Series 22 ohm resistors for nuose immunity 
• Product Family: KMM764V75G-13/15 

GENERAL DESCRIPTION 
The KMM764V75G is 512K byte high-frequency Synchronous 

Pipelined Burst Static Randomd Access Memory module orga

nized as 64K words by 64 bits. The module is designed specially 

to function as the secondary cache in Pentium and Power PC

based systems. The device for this module is fabricated using 

SAMSUNG's advanced CMOS process and designed for high

speed circuit technology. The module uses four SAMSUNG's 

KM716V689G and KM68257C for 11-bits tag RAM. 

PIN NAMES 

Pin Name .·. - .·.· -- < ..... f>1l'l !=tJnrith:fo c'-

CLK[1:0] Clock Inputs 

A118::n Cache RAM Address Inputs 

D163:0l Cache RAM Data lnputs/Ou~uts 

TIOJ.10:Ql T~ RAM Data Inputs/Outputs 

TWE T~ RAM Write Enable lnQUt 

ECS[2:1J Chip Select Inputs for Depth Ex__Q_ansion 

ccs ChJQ Select lnQut 

CvvE[7:0] Write Enable Inputs 

COE Output Enable I n__Q_ut 

ADSP Address Status Processor 

CADS Address Status Controller 

CADV Burst Address Advance 

BWE Byte Write Enable Input 

GWE Grobal Write Enable Input 

LBO Burst Mode Control 

Vcc5 Power Sl!QQh1_5VJ 

VCC3 Power Supply(3.3V) 

Vss Ground 

N.C No Connections 

PD PIN INFORMATION 

Module PartNc> 
PD3 PD2 PD1 

Vss N.C N.C KMM764V75G 

tt:!:i:fiiiii» 
ELECTRONICS 

PIN CON FIGURA TION(Top View) 

Vss 81 Vss 057 122 42 Dse 
TI01 82 2 TIOo 
TI01 83 3 TI02 
TIOs 84 4 TIOe Vss 123 43 Vss 
T103 85 5 TI04 Dss 124 44 054 
TIOs 86 6 TIOe 053 125 45 Ds2 
Vccs 87 VccJ Ds1 126 46 Dso 

TI010 88 i'WE 049 127 47 048 
CADV 89 9 CADs Vss 128 48 Vss 

Vss 90 10 Vss 047 129 49 046 
'COE 91 11 CWf4 045 130 50 044 

CWEs 92 12 ~6 043 131 51 042 
CWE1 93 13 CviiEo Vccs 132 52 VccJ 

CviiE1 94 14 awE2 041 133 53 040 
Vccs 95 15 VccJ 039 134 54 038 

CviiEJ 96 16 CCs 037 135 55 038 
N.C 97 17 Gili.iE"(3) Vss 136 56 Vss 

N.C 98 18 SiiiiE'(3) 035 137 57 034 

Vss 99 19 Vss 033 138 58 032 

N.C 100 20 Al 031 139 59 030 

A4 101 21 A1 Vccs 140 60 VccJ 

As 102 22 As 029 141 61 D2e 
As 103 23 A11 D21 142 62 D2e 

A10 104 24 A1B D2s 143 63 024 
Vccs 105 25 Vcc3 Vss 144 64 Vss 

A11 106 26 A1B 023 145 65 022 
Vss 107 27 Vss 021 146 66 020 

Ae 108 28 A12 019 147 67 D1e 

A14 109 29 All Vccs 148 68 Vcc3 

A1s 110 30 Ai5SP 011 149 69 016 

N.C 111 31 ECs1(1) D1s 150 70 014 
PDo 112 32 ECs2(1) 013 151 71 012 
PD2 113 33 PD1 Vss 152 72 Vss 

LB0(2) 114 34 PD3 011 153 73 010 
Vss 115 35 Vss De 154 74 De 

CLKo 116 36 CLK1 07 155 75 De 

Vss 117 37 Vss Vccs 156 76 Vcc3 

063 118 38 De2 Os 157 77 04 
Vccs 119 39 VccJ 03 158 78 D2 

061 120 30 Dao 01 159 79 Do 

Dss 121 41 Dse Vss 160 80 Vss 

NOTE: 
1. These pins are used for 256KB module only and they should be 

no connect for this module. 
2. Default is no connect for Intel processor based designs becouse 

this pin pulled up wnh 4.7Kohm resistor on the module. 
3. When these pins are no connect, all byte write should be con

trolled by all CiiiiEx pins. 
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KMM764V75G 

FUNCTIONAL BLOCK DIAGRAM 

KMM764V75G 

TWE 

A[18:3] 

CWE[1:0 

COE 

ADSP 

CADS 

CADV 

ccs 

1 

A[18:5] 

A[18:3] 

CL Ko 

0[31:0] .... 22.Q 

CWE[5:4 

GWE 

BWE 

CLK1 

0[63:32) 

NOTE: 

1 

VCC3 
T 

4.7K.Q f 
-

_,---,_ 

22.Q 
>4.7K.Q 

A[15:0] 

WE[1:0] 

OE 

ADSP 

_.. ADSC 

ADV 

CS1 

GW 

BW 

CLK 

0[15:0] 

A[15:0] 

WE[1:0] 

L-. OE 

~ ADSP 

~ ADSC 

_..ADV 

CS1 

GW 

BW 

CLK 

D[15:0] 

1 . ZZ pin is internally connected to Vss and not pinout on the module. 

2. L!O is pulled up with 4.7Kohm resistor. 

KM716V689G 

LBO 

1 

KM716V689G 

LBO 

1 

3. GiiiiE is pulled up with 4.7Kohm resistor and BviiE is pulled down with 4.7Kohm resistor. 

dfofiliiiiP 
ELECTRONICS 

KM68257CJ Vccs 

u 
D[10:0] 

WE 

A[13:0] 

cs 

Fi OE 

A[15:0] 

WE[1:0] 

OE 

Ai5SP 
ADSC 

ADV 

CS1 

GW 

BW 

CLK 

D[15:0] 

A[15:0] 

WE[1:0] 

OE 

AITSP 
ADSC 

ADV 

CS1 

GW 

BW 

CLK 

D[15:0] 

SRAM MODULE 

T v ccs 

l 

1 8.2K.Q 

1 

~ 8.2K.Q -
KM716V689G 

LBO 

l 

KM716V689G 

030 

I 

TIO 
TIO 

[9:8) 
[7:0] 
[10] TIO 

Vcc3 
T 
< ;,4. 7K.Q 

N.C(1) 
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KMM764V75G 

A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field) 

I< ccs J....t\DSP CADS CADV LVIJRITf: 
f ~t( ~ 

H x L x x t 
L L x x x t 
L x L x x t 
L L x x x t 
L H L x L t 
L H L x H t 
x H H L H t 
H x H L H t 
x H H L L t 
H x H L L t 
x H H H H t 
H x H H H t 
x H H H L t 
H x H H L t 

NOTE: 
1. X means "Don't Care" 

2. The rising edge of clock is symbolized by t 
3. iiiiRii'E=L means Write operation in A-2. Synchronous Pipeline Buist Write Truth Table 

WRITE=H means Read operation in A-2. Synchronous Pipeline Buist Write Truth Table 

4. Operation finally depends on status of asynchronous input pin (COE) 

Address Accessed 

N/A 

N/A 

N/A 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

A-2. SYNCHRONOUS PIPELINE BURST WRITE TRUTH TABLE(Data field) 

Gwe:•.··•··.: BWE:.· CVIJE(1:0] CVIJE[3:2] CWE[5:4] I CWE[7:6] 
L 

H H x x x x 
H L H H H H 

H L L H H H 

H L H L H H 

H L H H L L 

H L L L L L 

L x x x x x 
NOTE: 

1. X means "Don't Care" 

2. All input in this table must meet setup and hold time around the rising edge of CLK( r ). 

B-1. ASYNCHRONOUS TRUTH TABLE(Tag field) 

Mode 
Read Dour 

L Write DIN 

NOTE : X means "Don't Care" 

•tMfillii» 
ELECTRONICS 

SRAM MODULE 

~-
operati<>ll ·_;;;. ...;;:.:: :·: 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Op«!ration ::··:.c. 
Read 

Read 

Write Byte D[15:0] 

Write Byte D[31:16] 

Write Byte D[63:32] 

Write All Bytes 

Write All Bytes 

Ice 

Ice 
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KMM764V75G SRAM MODULE 

C. BURST SEQUENCE 
Addresses are generated for the burst access as shown below. The starting point of the burst sequence is provided by the external 
address. The burst address counter wraps around to its initial state upon completion. The burst sequence is determined by the state 
of the LBO# pin. When this pin is Low, linear burst sequence is selected. When this pin is High, Interleaved burst sequence is selected. 

INTERLEAVE BURST SEQUENCE TABLE 
"'7 "'7 

Case4 Pin 114 Pin state Cas.e 1 Case2 case3 
.-. I 

*LBO High A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 0 0 1 1 1 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 1 0 0 1 0 0 

NOTE: 

1. \/\/hen this pin is no connects, iJfc5 should be high. 

2. Dafault is no connect for Intel processor based designs. 

LINEAR BURST SEQUENCE TABLE 
--,,-

I Pin 114 Pin state Case1 Case.2 
·-

Case3 Case4 
I .. 

*LBO Low A1 AO A1 AO A1 AO A1 AO 
--

First Address 0 0 0 1 1 0 1 1 
Second Address 0 1 1 0 1 1 0 0 
Third Address 1 0 1 1 0 0 0 1 
Fouth Address 1 1 0 0 0 1 1 0 

NOTE : LBO must be tied to low because this pin is pulled up wtth 4.7KQ on the module. 

ABSOLUTE MAXIMUM RATINGS* 
I-~~=-::-::-:-

Parameter symb<>I R~tillg Unit ·---

·---
--"- -- .. -

Voltage on Vcc3 Supply Relative to Vss Vcc3 -0.3 to 4.6 v 

Voltage on Vccs Supply Relative to Vss Vccs -0.3 to 6.0 v 

Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 v 

Storage Temperature TsTG -65 to 150 "C 

Operating Temperature TA Oto 70 "c 

Storage Temperature Range Under Bias TBIAS -10 to 85 "C 

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress rating only and functional operation of the 

device at these or any outher conditions above those indicated in the operating sections of this specification is not implied. Exposure to absolute maximum rating condttions 
for extended periods may affect reliability. 

rt!Mfiliii" ELECTRONICS 
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KMM764V75G 

OPERATING CONDITIONS (TA=Oto 70'C) 

Supply Voltage VCC3 3.13 3.3 

Vccs 4.75 5.0 

Ground Vss 0 0 

Input Low Voltage VIL* -0.3 

Input High Voltage VIH* 2.2 

• V1L3(min) = -1.4 (Pulse Width ~ 10ns}, V1L5(min) = -2.0(Pulse111/idth ~ 10ns) 
•• V1H3(max) = 5.0V (Pulse 111/idth ~ 1 Ons) ; In case of 110 pins, the maximum Vt13(max) = 4.1V (Pulse Width ~ 10ns) 

V1Hs(max) = 7.0V (Pulse width ~ 10ns) 
***Vee =Vcc3 orVccs 

DC ELECTRICAL CHARACTERISTICS"( TA =Oto 1o·c,vcc3=3.3V+10%/-5%) 

I·~·•·•·•·•~•· //.?- : ........ ....: ................ 
, ........... •.•••··:..:::::··········· 

Input Leakage current ILi- Vcc3=Max, V1N=Vss to Vcc3 

Output Leakage Current ILO Output Disable, Vour=Vss to Vcc3 

Operating Current Ice f=MAX, 100% Duty l 75MHz 
V1N=V1H or VIL, lour=OmA l 66MHz 

Isa 
f=MAX, 100% Duty, Device deselected, 

Standby Current 
V1N=V1H or VIL, lour=OmA 

ISB1 
f=MAX, 100% Duty, Device deselected, 
V1N=V1H or VIL, lour=OmA 

Output Low Voltage VOL loL=8mA 

Output High Voltage VoH loH=-4mA 

• Excludes Tag field. 
•• ILi torreD.~. TI0(8,9,10)and'Sl1iiE"is ±1mA(Max.) 

CAPACITANCE"(f=1MHz,TA=25°C) 

Address, ECS Input Capacitance CIN1 VIN=OV 

TWE, CWE, CLK Input Capacitance CIN2 VIN=OV 

COE, ADSP, CADS, CADV, CCS 
CIN3 VIN=OV 

GWE, BWE Input Capacitance 

Data and Tag Input/Output Capacitance C1101 V11o=OV 

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

d!:i:filW" ELECTRONICS 

SRAM MODULE 

3.6 v 
5.25 v 

0 v 
0.8 v 

Vcc*-+0.3 v 

. ... 

-5 5 µA 
-5 5 µA 
- 800 

mA 
- 720 

- 120 mA 

- 20 mA 

- 0.4 v 
2.4 - v 

45 pF 

20 pF 

30 pF 

15 pF 
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KMM764V75G SRAM MODULE 

AC CHARACTERISTICS 

TEST CONDITIONS ON DATA RAM (TA =Oto 70 ·c ,Vcc3=3.3V+10%/-5%, unless otherwise specified.) 
= .. 

••• .·. Parameter 
l~~ ~· 

Value . 

Input Pulse Level Oto 3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig 1 

Output Loads(A) Output Loads(B) 
for tLZC, tLZOE, tHZOE & tHZC) 

DOUT c·;.-------....+-1 
Zo = 50Q 

RL = 50Q 

1. 

l 
VL = 1.5V 

*Including Scope and Jig Capacitance 

Fig.1 

TEST CONDITIONS ON TAG RAM (TA =Oto 7o·c,vcc5=5.0V±5%, unless otherwise specified.) 
~ Parameter . ·· .... 

Value ... .. •. 
Input Pulse Level Oto 3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 3ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig 1 

Output Loads(A) Output Loads(B) 
for tHZ, tLZ, tWHZ & tOW) 

OOUT 

c 

Zo = 50Q n 
RL = 50Q l 

I +5V 

D~~480Q 
255Q y5pF' 

t1Mf11iii> 
ELECTRONICS 

VL = 1.5V 

*Including Scope and Jig Capacitance 

Fig. 2 

... 

= 
. ... 
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KMM764V75G SRAM MODULE 

AC TIMING CHARACTERISTICS ON DATA RAM (TA=O to 1o·c,vcc3=3.3V+10%/-5%) 
Refers to the individual components, not the whole module 

~-
··~. .······• .... ::_.__c__I_ •··•··.···•·· .·.............. > 1·.··········< KMM764V75G:.13 K:MM764V7 5G~1 s 

,,-1'.l ]_ . ! Syrt1b()I · 1······\ Min F Max .•.. IY~itJ ... · ........ u·•··· Max •• ,i_ _.:;:_ C;c ~· ·.~: .. 
Cycle Time tCYC 13 - 15 -
Clock Access Time tCD - 7 - 8 

Output Enable to Data Valid tOE - 6 - 7 
Clock High to Output Low-Z tLZC 6 - 6 -
Output Hold from Clock High tOH 3 - 3 -
Output Enable Low to Output Low-Z tLZOE 2 - 2 -
Output Enable High to Output High-Z tHZOE 2 5 2 6 

Clock High to Output High-Z tHZC - 7 - 7 
Clock High Pulse Width tCH 4.5 - 5.5 -
Clock Low Pulse Width tCL 4.5 - 5.5 -

Address Setup to Clock High tAS 2.5 - 2.5 -
Address Status Setup to Cock High tSS 2.5 - 2.5 -
Data Setup to Cock High tDS 2.5 - 2.5 -
Write Setup to Clock High(GWE, BWE, CWEx) tWS 2.5 - 2.5 -

Address Advance Setup to Clock High tADVS 2.5 - 2.5 -
Chip Select Setup to Clock High tCSS 2.5 - 2.5 -
Address Hold from Clock High tAH 0.5 - 0.5 -
Address Status Hold from Clock High tSH 0.5 - 0.5 -
Data Hold from Clock High tDH 0.5 - 0.5 -
Write Hold from Clock High(GWE, BWE, CWEx) tWH 0.5 - 0.5 -
Address Advance Hold from Clock High tADVH 0.5 - 0.5 -
Chip Select Hold from Clock High tCSH 0.5 - 0.5 -
ZZ High to Power Down tPDS 2 - 2 -
ZZ Low to Power Up tPUS 2 - 2 -

NOTE: 

I .·.···· .... 
I 

Unit ·•· . 
L 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

cycle 

cycle 

1. All address inputs must meet the specified setup and hold limes for all rising clock(Clk) edges whenever CADS and/or Ai5SP is sampled low and this device is chip selected. 

All other synchronous inputs must meet the specified sample and hold times whenever this device is chip selected. 

2. Both chip selects must be active whenever CADS or Ai5SP is sampled low in order to the device remained at enable. 

3. CADs or ADSP must not be asserted for al least 2 Clocks after leaving ZZ state. 

tJ:fofiljil> 
ELECTRONICS 
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KMM764V75G 

AC TIMING CHARACTERISTICS ON TAG RAM (TA=Oto10·c,vccs=S.OV±S%) 
Refers to the individual components, not the whole module 

SRAM MODULE 

~···>>.·.····: .. . ·. ...... .·· ·• KMM764V75G~13 KMM764V75G45 I··/ Parameter Symbol 
.:::.. .: . ..:...:::.. ~~ "'_j ..::. ·.· ..•.. ·. -- I ~ M~n-- Nial< ..::. Min Max I 

Read Cycle Time tRC 12 - 15 - ns 

Address Access Time tAA - 12 - 15 ns 

Chip Select to Low-Z Output tLZ 3 - 3 - ns 

Output Hold from Address Change tOH 3 - 3 - ns 

Write cycle Time tWC 12 - 15 - ns 

Address Set-up Time tAS 0 - 0 - ns 

Address Valid to End of Write tAW 9 - 12 - ns 

Write Pulse Width tWP 12 - 15 - ns 

Write Recovery Time tWR 0 - 0 - ns 

Write to Output High-Z tWHZ 0 6 0 8 ns 

Data to Write Time Overlap tDW 7 - 8 - ns 

Data Hold from Write Time tDH 0 - 0 - ns 

End Write to Output Low-Z tow 0 - 0 - ns 

•llli'ifiliii;; 
ELECTRONICS 
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KMM764V75G SRAM MODULE 

PACKAGE DIMENSIONS 

Units : Inches 

~ 
4340 

~ 

• 
0 0 

0 Fr ontView 
~ 

"""' 
rt-+ 

_y_ l oo~~~~ ~~~~m~~~~~~~~~~~~~~~~~~~~~~~~~~m ioo~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~[i _y 7 I.< 1.960 ..i.. 2.160 • 
+ ~ .. ~ .. 

R2x0.050-0.01 l..t_ 4.120 .....J 
I~ ~ 

--i 

Back View 

0 
0 

l!l 
o~-+--~~~~~~~~~~~~~--

Gold Plating Lead Detail of A 

0.010(Max~) . 0.2(Min.) 

0.050(Typ.)-+ -
Gold: 0.039±0.002 ~150 

Tolerances: ± 0.005 unless otherwise specified 

rt!Mfiilil» 
ELECTRONICS 
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PACKAGE DIMENSIONS 

22-DIP-3008 

#22 #12 

.';~~~::It;:::::::~] 
#1 

(~,) 

24-DIP-300 

#1 

41'Mfi1iil" 
ELECTRONICS 

~:o~~MAX 
26.62 ± 0.20 
1.048 ± 0.008 

0.46 ± 0.10 

0.018 ± 0.004 

1.27 ± 0.10 

0.050 ± 0.004 

31.90 MAX 
1.256" 

31.50 ± 0.20 
1.240 ± 0.008 

#11 

#12 

Units : millimeters ( Inches ) 

0.25 ~~J~ 

~--r.=====-r 
3.81 ± 0.20 

~ 

5.08 MAX 
0.200 

3.56 ± 0.30 

~ 

~052~ MIN 

~ ...: . 

3.56 ± 0.30 
!r.l40±o:012 

0.51 MIN 
OMO 

Units : millimeters ( Inches ) 
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PACKAGE DIMENSIONS 

28-DIP-300 

#1 

28-DIP-400 

34.69 MAX 
'f.366' 

34.29 ± 0.20 

1.350±o:OOs 

0.46 ± 0.10 

~ 
1.27 + 0.10 

0.050 ± 0.004 

#14 

~n[:~: :: : : : : : ~: :i 
~ ~4 

tl"fif JiiillP 
ELECTRONICS 

35.96 MAX 
T.4Tif 

35.56 ± 0.20 
1.400 ± 0.008 

0.004 

3.81 ± 0.20 

D.150±o.ODa 

Units : millimeters ( Inches ) 

5.08 MAX 
iJ.200 

3.18 1.~ 

~ 
~~2~MIN 

4.32 ± 0.20 
Ol'70±D.OoB 

Units : millimeters ( Inches ) 

5.08 MAX 
o:2lKi 

3.18 1.is0 

D.12sHl 
0.51 MIN 
D.020 
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PACKAGE DIMENSIONS 

28-DIP-6008 

13.60 ± 0.20 
~ 

32-DIP-400 

#1 

~~~~MAX 

36.32 + 0.20 
1.430 ± 0.008 

0.46 ± 0.10 
~ 
1.52 ± 0.10 
~ 

#14 

Units : millimeters ( Inches ) 

0.25 ~g,01~ 

~--==~r 

3.81 ± 0.20 
~ 

5.08 MAX 
0:2UO 

Units : millimeters ( Inches ) 

0.25 ~~01i 

~8 ~5 -r--,.---=<::::===r 
,';~;:{[: ~::::::: :~:] 

#1 

( .!:~.) 
JLQ.?5. __ _ 

1~6~~ MAX 

41.91 ± 0.20 
1.650 ± 0.008 

0.46 ± 0.10 
0.018 ± 0.004 

1.27 ± 0.10 
0.050 ± 0.004 

#14 

4.32 ± 0.20 

~ 

o~2°o8oMAX 

0~052~MIN 
t._ _____ --------------------------------------------' 

41:!:'.filiiliP 
ELECTRONICS 

959 



PACKAGE DIMENSIONS 

32-DIP-600 

13.60 ± 0.20 
~ 

0 

#1 

J 

•111M11iii" ELECTRONICS 

0 

~MAX 

4.191 ± 0.20 
1.650 ± 0.008 

0.46 ± 0.10 
~ 
1.52 ± 0.10 

0.060 ± 0.004 

0 

#16 

Units : millimeters ( Inches ) 

3.81 ± 0.20 
<r.rnr±o.oOe 

5.08 MAX 
0:200 

3.30 ± 0.30 
~ 

0~~185MIN 

0.25 ~gdi r 

Units : millimeters ( Inches ) 
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PACKAGE DIMENSIONS 

28-SOP-450 

#28 

0 

#1 

32-SOP-525 

0 

( ...Q21) l 0.028 -----·-

•J:Ji'¥11iii" ELECTRONICS 

18.69 MAX 
Q.736 

18.29 ± 0.20 
0.720 ± 0.008 

0.41 ± 0.10 
0.016 ± 0.004 

20.87 MAX 
tr.822 

o.41 ~0~~ 
0.016~~0~24 

#15 

#14 

Units : millimeters ( Inches ) 

l~ .... ·11!20' 
11.81 ± 0.30 8.38 ± 0.20 • ~ 
0.465 ± 0.012 0.330 ± 0.008 

2.59 ± 0.20 

~ 

rfffiMAX 

0~000~ MIN 

14.12 ± 0.30 
0.556 ± 0.012 

-2JA~ 
o:l08±0:00ti 

J.ffiMAX 

o~oi~MIN 

11.43 ± 0.20 
0.450 ± 0.008 

1.02 ± 0.20 
0.040 ± 0.008 

Units : millimeters ( Inches ) 

0.80 ± 0.20 
0.031 ± 0.008 
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PACKAGE DIMENSIONS 

28-TSOP1-0813.4F 

0.20 ~~o\O 

c 
~: 

r 
0 

13.40 ± 0.20 
0.528 ± 0.008 

#28 

#15 

~TYP 11.80 ± 0.10 
~ I ..... + •. ~ •

1 

0.15 ~io1i 

o-•H .Jt.-------------Lr 
0.45-0.75 l I I t ) ~ ~ 

28-TSOP1-0813.4R 

13.40 ± 0.20 
0.528 + 0.008 

#15 

0 0 
0 #28 

025TY 11.80±0.10 •010 

0- 8
, 
c=J-"'" p ~IFj ~~=====0=.4=6=5=±=0=.004====='R 0.15 --0.05 t-----1 ~1L: ___________ __.jLr 

0.45-0.75 l 11 t ) ~ ~ 

tl'li'ifiiiii» 
ELECTRONICS 

Units : millimeters ( Inches ) 

1.00 ± 0.10 
0.039 ± 0.004 

0~a2407MAX 

~II 
Cl 

o~go~MIN 

Units : millimeters ( Inches ) 

1.00 ± 0.10 
0.039 ± 0.004 

d.a2f1MAX 

~1~ ::!:::!: 

~8 
~ ci 

CJ 

O~O~~ MIN 
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ttMfiiiii» 
ELECTRONICS 

( 0.25 
0.010) 

963 



0~02150 TYP 

•1:1:': fjiiil» 
ELECTRONICS 

20.00 ± 020 
0.787 ± o.~oe 

18.40 ± 0.10 
0.724 ± 0.004 

Units· -11 -. m1 imeters ( Inches ) 
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PACKAGE DIMENSIONS 

48-TSOP1-1218F 

(8.20 

- - - 1" _'\_ - - + -- _,"_ '1 - - - - -
\ I \ J 

0.50 TYP 
[0.50 ± 0.06) 

T T 

16.40 ± 0.10 

0.4375 ± 0.05 0lo (16 80) U .... 
o.m5 ± •ffl--,-;r-+."r----------+· ------------..,· . ~ 

~~~~.======~~==~======rt· 6 

.... '":-€'. vr (17.00) J .I 
~~ 18.00 ± 0.20 •. 

J 

dMfiiiil> 
ELECTRONICS 

Units: millimeters ( Inches ) 

...,('\~ 
~ 

0.05MI 

~~ 
Units : millimeters ( Inches ) 
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PACKAGE DIMENSIONS 

32-TSOP2-400F 

0 

#1 

32-TSOP2-400R 

0 

0 

#32 

t1:!:1: fiiiil» 
ELECTRONICS 

21.35MAX 
o:841 

21.35 MAX 
Q.84l 

20.95 + 0.10 
0.825 ± 0.004 

.11.~ 

#16 

0 

#17 

Units : millimeters ( Inches ) 

o 8° 
( 0.25) t---~ 

0.010 

~ 

0.45 -0.75 
0.018 - 0.030 

l ..... S!.105"! 11.76 ± 0.20 ~ 
~ 

i;. 

1.00 ± 0.10 
OlJ39TD.Oo4 

0.15 ;~Jf ~ 0 

dij,MAX 

0.05MIN 
OM2 

11.76 ± 0.20 
~ 

1.00 ± 0.10 
OMmOo4 

~MAX 

0.05MIN 
OM2 

o.oo6;~f~ 

Units : millimeters ( Inches ) 
a-8· 

< o.2fJ~· 
0.010 ~ 

-.---.A:':'.:'---t-r 0.45-0.15 

0.018 - 0.030 

.... ~:.. L:. ) 
~ 
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PACKAGE DIMENSIONS 

36-TSOP2-400F 

@.1Q§) 
(0.028) 

#36 

0 

#1 

0 

1 

tMWiliii" 
ELECTRONICS 

18.81 MAX o:m 
18.41 + 0.10 
o.725 ± 0.004 

0 

11 ~TYP .. 

#19 

#18 

11.76 ± 0.20 
0.463 ± 0.008 

1.00 ± 0.10 
0.039 ± 0.004 

Jij.,MAX 

Units: millimeters ( Inches ) 
0 8° 
~ ~ 

F 0.45-0.75 
0.018 - 0.030 

~ 

0.15 ;£o\0 -1MQL 

0.006;£~0°2' 
(0.020) 

I Ci I £01
t°s'fv,'A1c I 

Units : millimeters ( Inches ) 
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PACKAGE DIMENSIONS 

44-TSOP2-400F 

#44 

0 

#1 

44-TSOP2-400R 

#1 

0 

0 

rtJMfJiiiii> 
ELECTRONICS 

~MAX. 
18.41 ± 0.10 

0.725 ± 0.004 

0 

~~i=~MAX. 
18.41 ± 0.10 

0.725 ± 0.004 

#23 

#22 

#22 

() 

11.76 ± 0.20 

0.463 ± 0.008 

1.00 ± 0.10 

0.039 ± 0.004 

~MAX. 

11.76 ± 0.20 

0.463 ± 0.008 

1.00 ± 0.10 

0.039 ± 0.004 

d.~~7 MAX. 

Units : millimeters ( Inches ) 
o-8' 

(-~) 
'\ 

m 
~ 

0.45 -0.75 
0.018 - 0.030 

Units : millimeters ( Inches ) 
o-8· ,.. ·~ 

(~) 

0.45-0.75 
0.018 - 0.030 
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PACKAGE DIMENSIONS 

24-SOJ-300 

8.51 ± 0.12 
0.335 ± 0.005 

28-SOJ-300 

8.51 ± 0.12 
0.335 ± 0.005 

0 

#1 

0 

•11Ji':filiii" ELECTRONICS 

16.28MAX 
0.641 

15.88 ± 0.12 

0.625 ± 0.005 

I I 

0.43:8:bg~ 
~ 12.211 

0.050 

~~j~~MAX 
18.41 + 0.12 

0.725 ± 0.005 

I I 

o.43:rn~ 
~ 
0.017 -0.002 11.21 1 

0.050 

0 

#12 

0.11 :rn 
0.028 :gg~ 

0 

0.71 ~g~~ 
o.028:g:gg~ 

Units: millimeters ( Inches ) 

[

6.86 ± 0.25 

0.210 ± 0.010 

0.20 :g:~~ 

~ 

io6i1MIN 

Units: millimeters ( Inches ) 

~0~97MIN 

o~l4~ MAX 

0 &J&M 
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1· 

PACKAGE DIMENSIONS 

28-SOJ-400A 

11.18 ± 0.12 
~ 

28-SOJ-4008 

11.18 ± 0.12 
0.440 ± 0.005 

0 

#1 

0 

ttMfiiiii" ELECTRONICS 

6~7~~MAX 
18.41±0.12 
0.725 ± 0.005 

18.42 ± 0.12 
0.725 ± 0.005 

I 

I I 

0.43+.g:~g~ 
-----+o.Oo4 
0.017 -0.002 11.211 

0.050 

0.71 ~g:~g 
o.028+_g:gg~ 

0 

0 

3.76 MAX 
1r.l48" 

;_;7468MAX 

Units : millimeters ( Inches ) 

~MIN 

9.40 ± 0.25 
0.370 ± 0.010 

Units : millimeters ( Inches ) 

0~a6297MIN 

9.40 ± 0.25 
0.370 ± 0.010 
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PACKAGE DIMENSIONS 

32-SOJ-300 

8.51±0.12 
0.335 ± 0.005 

32-SOJ-400 

11.18 ± 0.12 
0.440 ± 0.005 

0 

#1 

0 

#1 

tt:f:l:Hliii" 
ELECTRONICS 

~1!~MAX 
20.95 ± 0.12 
0.825 ± 0.005 

~1!~MAX 
20.95 + 0.12 
0.825 ± 0.005 

0.11 :rn 
o.028:gg~ 

0 

0 

0.71 :g:~g 

0.028 :8:88~ 

#16 

#16 

< o1.is~ > 

;{468MAX 

Units : millimeters ( Inches ) 

~06i7MIN 

6.86 ± 0.25 
0.270 ± 0.010 

0.20 ~i:~i 
0.008 ~%:%%~ 

Units: millimeters ( Inches) 

~0~97MIN 

9.40 ± 0.25 
0.370 ± 0.010 

0.20 :gg 
~ 
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PACKAGE DIMENSIONS 

36-SOJ-400 

11.18 ± 0.12 
0.440 ± 0.005 

0 

#1 

!~s> 

40-SOJ-400 

11.18 ± 0.12 

0.440 ± 0.005 

0 
#1 

rttMHiiii• 
ELECTRONICS 

~~g~~MAX 

~MAX 
26.04 ± 0.12 
1.025 ± 0.005 

0 

0.11 ':S:A~ 
~ 

0.71 :8:tR 
0.028 :8:&ri 

Units : millimeters ( Inches ) 

#18 

~;:7MIN 

o~174~MAX 
.---.-----, 

~--+--~--___,c, ~MAX 

9.40 ± 0.25 

0.370 ± 0.010 

Units : millimeters ( Inches ) 

0 

#20 

~MIN 

o~1~~MAX 
.---r-~,.....----, 

----+--~--_, 0 ~MAX 

9.40 ± 0.25 

0.370 ± 0.010 

0.20 :rn 
~ 
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PACKAGE DIMENSldNS 

44-SOJ-400 

11.18 ± 0.12 
0.440 ± 0.005 

0 

52-PLCC-SQ. 

20.07 ± 0.12 
0.790 ± 0.005 

19.05 ± 0.10 
0. 750 ± 0.004 

0 

~~-~~MAX 
25.58 ± 0.12 
1.125 ± 0.005 

19.05 ± 0.10 

~=;::;::::;::;:::;::;::::;::;:::;:::;::;::::;=:::;::=[f 

t1Mfiiiil> 
ELECTRONICS 

20.07 ± 0.12 
0.790 :!: 0.005 

0 

4.32 :m 
0.170~8:&8! 

3.76 ± 0.12 

0.148 ± 0.005 

Units : millimeters ( Inches ) 

~MIN 

<d.iJo > 

9.40 ± 0.25 
0.370 ± 0.010 

0.20 :rn 
o.oos: 

Units :. millimeters ( Inches ) 

18.29 ± 0.50 

0.720 ± 0.020 
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PACKAGE DIMENSIONS 

1 OO-QFP-1420C Units : millimeters ( Inches ) 

ft .Jiinnnmnnnp.n_onnnnnnnnrrnnnnnnnn~l~M'"· 
~ 

lffilo.1 MAXI 

1 OO-TQFP-1420A Units : millimeters ( Inches ) 

14.0 ± 0.10 qr JJrftn_n_n_n_n_nn_n_n_n_n_n_n_n_n_n_n_n_n_n_nnn_n_n_nnn_nftiL 

11 T 0.05 MIN 

~ 

ttMtJllii» 
ELECTRONICS 

974 





SAMSUNG SEMICONDUCTOR SALES OFFICE-U.S.A. 

Northwest North Central Northeast 
3655 North First Street 
San Jose, CA 95134 
TEL : 408-954-7000 
FAX: 408-954-7883 

300 Park Boulevard, Suite #210 
Itasca, IL 60143-2636 

238 Littleton Rd. Suite 201 
Westford, MA 01886 

TEL: 630-775-1050 
FAX: 630-775-1058 

Southwest South Central 

TEL : 508-392-2220 
FAX: 508-392-2240 

300 Westage Bus. Ctr, Suite 295 
Fishkill, NY 12524 

7700 Irvine Center Drive 
Suite #150, Irvine, CA 92718 
TEL : 714-753-7530 

15770 Dallas Pkwy, Suite #777 
Dallas, TX 75248 

TEL: 914-897-7777 
FAX: 914-897-7780 

TEL : 972-385-1114 

FAX: 714-753-7544 FAX : 972-385-1173 Southeast 

7037 Financial Drive 
Mississauga, Ontario 
Canada L5N 6R3 
TEL: 905-819-5109 
FAX: 905-819-5122 

8303 Mopac Blvd. Suite #A100 
Austin, TX 78759 

2000 Regency Pkwy, Suite #285 
Cary, NC 27511 

TEL: 512-342-1904 
FAX: 512-342-1915 

20405 SH 249, Suite 370, 
Houston, TX 77070 
TEL : 713-376-2191 
FAX: 713-376-2192 

TEL : 919-380-8483 
FAX: 919-380-8492 

190 Lime Quarry Road, Suite 205, 
Madison, AL 35758 
TEL: 205-772-7050 
FAX: 205-772-8844 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ALABAMA 
REP ONE 
2707 Artie Street, Bldg 200 TEL : 205-539-7371 
Suite 12, Huntsville, AL35805 FAX: 205-533-4509 

ARIZONA 
SUMMIT SALES 
7802 E. Gray Rd. Suite #600 TEL: 602-998-4850 
Scottsdale, AZ 85260 FAX: 602-998-5274 

CALIFORNIA 
BESTRONICS 
9683 Tierra Grande Street TEL : 619-693-1111 
Suite #102, San Diego, CA 92126 FAX : 619-693-1963 
I-SQUARED 
3255-1 Scott Blvd, Suite 102 TEL : 408-988-3400 
Santa Clara, Ca 95054 FAX: 408-988-2079 
I-SQUARED 
9198 Greenback Lane, Suite 214 TEL : 916-989-0843 
Orangevale, Ca 95662 FAX: 916-989-2841 
WESTAR 
15265 Alton Parkway, TEL: 714-453-7900 
Suite #400, Irvine, CA 92718 FAX: 714-453-7930 
WESTAR 
26500 Agoura Rd., Suite #204 TEL : 818-880-0594 
Calabasas, CA 91302 FAX : 818-880-5013 

CANADA 
lnTELaTECH. INC 
5225 Orbitor Drive, Suite 2 
Mississauga, Ontario 
Canada L4W 4Y8 

dfafiihitP 
ELECTRONICS 

TEL : 905-629-0082 
FAX: 905-629-1795 

lnTELaTECH. INC 
# 300 3665 Kings Way TEL : 604-434-5699 
Vancouver, B.C. V5R 5W2 FAX : 604-434-5655 
lnTELaTECH. INC 
6765 Cote De Liesse, Suite #366, TEL: 514-343-4877 
St. Laurent, Quebec FAX: 514-343-4355 
Canada H4T 1 E5 

COLORADO 
FRONT RANGE MARKETING, INC. 
3100 Arapahoe Road, #404 TEL: 303-443-4780 
Boulder, CO 80303 FAX: 303-447-0371 

FLORIDA 
DYNE-A-MARK CORPORATION 
500 Winderley Place TEL : 407-660-1661 
Suite #100, Maitland, FL 32751 FAX: 407-660-9407 
DYNE-A-MARK CORPORATION 
742 Penguin Avenue NE TEL: 407-725-7470 
Palm Bay, FL 32905 FAX : 407-984-2718 
DYNE-A-MARK CORPORATION 
Two Prospect Park Business Ctr, TEL: 954-485-3500 
3351 N.W. 55th Street FAX: 954-485-6555 
Fort Lauderdale, FL 33309 
DYNE-A-MARK CORPORATION 
508 Palm Drive TEL: 813-586-3778 
Largo, FL 34640 FAX: 813-586-3863 

GEORGIA 
SOUTH ATLANTIC COMPONENT SALES 
728 Holcomb Bridge Rd, TEL: 770-447-6154 
Norcross, GA 30071 FAX: 770-447-6714 

977 



ILL/NOIS NEW YORK 
DAVIX INTERNATIONAL LTD. NECCO 
1655 N. Arlington Heights RD. TEL: 847-259-5300 255 Executive Dr, Suite #211 TEL: 516-349-1600 
Suite #204 East, Arlington Heights, FAX: 847-259-5428 Plainview, NY 11803 FAX: 516-349-1343 
IL60004 T-SQUARED 

7353 Victor-Pittsford Road TEL : 716-924-9101 
IDAHO Victor, NY 14564 FAX: 716-924-4946 

INTERMOUNTAIN TECH T-SQUARED 
1310 East First Street TEL : 208-888-6071 4226 Bayview Rd, TEL : 716-824-6508 
Meridian, Idaho 83642 FAX: 208-888-6074 Blasdell, NY 14219 FAX: 716-824-3484 

T-SQUARED 
IND/ANA 1790 Pennsylvania Avenue TEL : 607-625-3983 

GEN II MARKETING Apalachin, NY 13732 FAX: 607-625-5294 
1415 Magnavox Way, #130 TEL: 219-436-4485 
Ft, Wayne, IN 46804 FAX: 219-436-1977 OREGON 
GEN II MARKETING ADVANCED TECH MKTG, INC 
31 E. Main Street TEL: 317-848-3083 4900 SW Griffith Drive, Suite #155 TEL : 503-643-8307 
Carmel, IN 46032 FAX: 317-848-1264 Beaverton, OR 97005 FAX : 503-643-4364 

INTERMOUNTAIN TECH 
KANSAS 1730 SW Skyline Blvd. TEL : 503-291-0360 

CUSTOMER 1ST Suite #226, Portland, OR 97221 FAX : 503-291-0362 
10540 Marty #200N TEL : 913-385-0390 
Overland Park, KS 66212' FAX: 612-851-7907 OHIO 

BAILEY, J.N. & ASSOC. 
KENTUCKY 503 Windsor Park DR. TEL: 513-291-1354 

GEN II MARKETING Centerville, OH 45459 FAX: 513-291-9023 
861 Corporate Drive, Suite 210 TEL : 606-223-9181 BAILEY, J.N. & ASSOC. 
Lexington, KY 40503 FAX : 606-223-2864 288 Crackel RD, TEL: 216-543-6988 

Aurora, OH 44202 FAX: 216-543-6985 
MARYLAND BAILEY, J.N. & ASSOC. 

BEACON NORTH 3591 Milton Avenue TEL: 614-262-7274 
8965 Guilford Road TEL: 410-381-4309 Columbus, OH 43214 FAX: 614-262-0384 
Columbia, MD 21046 FAX: 410-381-4752 
BESCON NORTH BAILEY, J.N. & ASSOC. 
2821 Somrnersby Road TEL: 301-831-5492 1638 Longwood AVE, TEL : 216-605-0410 
Mt. p.jry, MD 21771 FAX: 301-829-2167 Cleveland, Oh 44124 FAX: 216-605-0411 

MASSACHUSETTS PENNSYLVANIA 
NEW TECH SOLUTIONS CMS SAi.ES & MARKETING INC. 
1 Van de Graaff Drive 4th Drive TEL : 617-229-8888 521 Plymouth Road, Suite #111 TEL : 610-834-6840 
Burlington, MA 01803 FAX: 617-229-1614 Plymouth Meeting, PA 19462 FAX: 610-834-6848 

MICHIGAN PUERTO RICO 
GEN II MARKETING DIGIT-TECH 
4849 Gallagher Road TEL: 810-231-0004 P.O.BOX 1945 TEL: 787-892-4260 
Whitmore Lake, Ml 48189 FAX: 810-231-0009 Calle DR, Veve #59 Altos FAX: 787-892-3366 

San German, Puerto Rico 00683 
MINESOTA 

CUSTOMER 1ST UTAH 
2950 Metro Drive, Suite #101 TEL: 612-851-7909 FRONT RANGE MARKETING INC. 
Bloomington, MN 55425 FAX: 612-851-7907 448 East 6400 South, Suite 280 TEL : 801-288-2500 

Murray, UT 84107 FAX : 801-288-2505 
NORTH CAROLINA 

SOUTH ATLANTIC COMPONENT SAi.ES VIRGINIA 
211 Commonwealth Court TEL: 919-380-1133 BEACON NORTH 
Cary, NC 27511 FAX: 919-380-0801 21607 Goodwin Court TEL : 703-855-8235 
SOUTH ATLANTIC COMPONENT SALES Ashburn, VA 22011 FAX: 703-724-4033 
5200 Park Road, STE. 103 TEL: 704-525-0510 BEACON NORTH 
Charlotte, NC 28209 FAX: 704-525-9714 1324 Gristmill Drive TEL: 804-296-6245 

Charlottesville, VA 22902 FAX : 804-296-6273 

•11l111H1Hl9 978 
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WASHINGTON MEXICO 
ADVANCED TECH MKTG, INC ADELSA HEADQUARTERS 
8521154th AVE, NE TEL : 206-869-7636 Club Cuicacalli #66 TEL: 525-374-0981 
Redmond, WA 98052 FAX: 206-869-9841 Cto. Cronistas, Zona Azunl, FAX: 525-374-0997 

Cd Satelite, CP 53100 Naucalpan, 
WISCONSIN Edo, de Mexico 

DAVIX INTERNATIONAL LTD. ADELSA Guadalajara OFFICE 
N84 W15787 Menomonee AVE. TEL : 414-255-1600 Otranto No. 3080-2, Providencia TEL : 5236-420-865 
Menomonee Falls, WI 53051 FAX: 414-255-1863 Guadalajara, Jalisco MEX 44630 FAX: 5236-419-465 

ADELSACd~uarezOFFICE 

TEXAS Jardin Misioneros 1720 TEL : 5216-188-244 
VIELOCK ASSOC. Fracc. Jardines del Seminario FAX: 5216-188-244 
555 Repulic Drive, suite 105 TEL : 972-881-1940 C.P.32500 Cd. Juarez, Chihuahua 
Plano, TX 7507 4 FAX : 972-423-8556 ADELSA MONTEREY OFFICE 
VIELOCKASSOC. Av. Revolucio'n 3532-A TEL : 528-387-4822 
9811 Anderson Mill Road, #201 TEL: 512-918-1189 Col. Primavera FAX: 528-387-4822 
Austin, TX 78750 FAX: 512-918-1199 Monterey, Nuevo Leon MEX 64830 
VIELOCK ASSOC. 
10700 Richmond Ave, STE. #108 TEL : 713-97 4-3287 
Houston, TX 77042 FAX: 713-974-3289 
ADELSA McALLEN OFFICE 
2303 E. 21st Street TEL : 210-585-8659 ••••• 
Mission, TX 78572 FAX: 210-519-4976 

•tMfJihi> 979 
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SAMSUNG SEMICONDUCTOR INC. DISTRIBUTORS-U.S.A. 

ALABAMA BELL INDUSTRIES 
ADVENT 125 Auburn Court, STE. 110 TEL : 805-373-5600 
4717 University DR., #107 TEL : 205-830-6669 Westlake Village, CA 91362 FAX: 805-496-7340 
Huntsville, AL 35816 FAX : 205-830-5585 BELL INDUSTRIES 
ALL AMERICAN 1161 North FairoaksAVE, TEL : 408-734-85.70 
4590 Corporate DR., #115D TEL : 205-837-1555 Sunnyvale, CA 94089 FAX: 408-734-8875 
Huntsville, AL 35805 FAX: 205-837-7733 BELL INDUSTRIES 
BELL INDUSTRIES 3001 Douglas BLVD, STE. 205 TEL : 916-781-8070 
555 Sparkmen Drive, STE. 600D TEL: 205-430-3150 Roseville, CA 95661 FAX: 916-781-2954 
Huntsville, AL 35816 FAX: 205-430-3160 IEC 
MILGRAY 9940 Business Park DR., 145 TEL : 916-363-6030 
8215 Highway 20 West TEL : 205-464-8646 Sacramento, CA 95827 FAX: 916-362-6926 
Madison, AL 35805 FAX : 205-464-8655 JACO 

1610-A Berryessa Road, TEL : 408-928-1600 
ARIZONA San Jose, CA 95134 FAX: 408-928-1616 

ALL AMERACAN JACO 
4636 E. University DR., #155 TEL: 602-966-0006 1541 Parkway Loop, #A TEL : 714-258-9003 
Phoenix, AZ 85034 FAX : 602-966-0007 Tustin, CA 92680 FAX: 714-258-1909 
BELL INDUSTRIES JACO 
10611 N. Hayden Rd. STE. D-103 TEL : 602-905-2355 2282 Townsgate Rd., TEL : 805-495-9998 
Scottsdale, AZ 85260 FAX : 602-905-2356 Westlake Village, CA 91361 FAX : 805-494-3864 
JACO MILGRAY 
2432 W. Peoria AVE, #1344 TEL : 602-906-4004 2880 Zanker RD., STE #102 TEL : 408-456-0900 
Phoenix, AZ 85029 FAX: 602-906-4054 San Jose, CA 95134 FAX : 408-456-0300 
MILGRAY MILGRAY 
410 North 44th Street, STE #150 TEL: 602-914-4240 275 E. Hillcrest Drive, STE #145 TEL : 805-371-9399 
Phoenix, AZ 85008 FAX: 602-914-4241 Thousand Oaks, CA 91360 FAX: 805-371-9317 

MILGRAY 
CALIFORNIA 25 Mauchly, STE #329 TEL: 714-753-1282 

ALL AMERICAN Irvine, CA 92718 FAX: 714-753-1682 
26010 Mureau RD., #120 TEL: 818-878-0555 MILGRAY 
Calabasas, CA 91302 FAX: 818-878-0533 6835 Flanders DR., STE #300 TEL: 619-457-7545 
ALL AMERICAN San Diego, CA 92121 FAX: 619-457-9750 
10805 Holder ST., #100 TEL : 714-229-8600 
Cypress, CA 90630 FAX: 714-229-8603 CANADA 
ALL AMERICAN ALL AMERICAN 
6390 Greenwich DR., #170 TEL: 619-658-0200 6375 Dixie RD., Units 4,5 & 6 TEL : 905-670-5946 
San Diego, CA 92122 FAX: 619-658-0201 Mississauga, ON L5T2E7 FAX : 905-670-5947 
ALL AMERICAN MILGRAY 
230 Devcon DR., TEL : 408-441-1300 4185 Still Creek DR., STE #B201 TEL : 604-291-0044 
San Jose, CA 95112 FAX : 408-437-8970 Burnaby, B.C. V5C6G9, CN FAX : 604-291-9939 
ALL AMERICAN MILGRAY 
14192 Chambers RD. TEL : 714-573-5000 6600 Trans Canada HWY. Suite #209 TEL : 514-426-5900 
Tustin, CA 92780 FAX: 714-573-5050 Pointe Claire, Quebec, CN H9R4S2 FAX: 514-426-5836 
ALL AMERICAN MILGRAY 
111. S. Court ST., #104 TEL : 209-734-8861 2783 Tharnesgate DR., TEL : 905-678-0958 
Visalia, CA 93291 FAX: 209-734-8865 Mississauga, Ontario, CN L4T1G5 FAX: 905-678-1213 
BELL INDUSTRIES 
11812 San Vicente BLVD., STE. 300 TEL: 310-447-6312 COLORADO 
Los Angeles, CA 90049 FAX: 310-826-1534 ALL AMERICAN 
BELL INDUSTRIES 4090 Youngfield ST., TEL : 303-422-1701 
220 Technology DR., STE. 100 TEL: 714-727-4500 Wheatridge, CO 80033 FAX : 303-422-2529 
Irvine, CA 92718 FAX: 714-453-4610 BELL INDUSTRIES 
BELL INDUSTRIES 9351 Grant Street, STE. 460 TEL : 303-280-1115 
5520 Ruffin RD., STE. 103 TEL: 619-576-3290 Thornton, CO 80229 FAX: 303-280-0005 
San Diego, CA 92123 FAX: 619-492-9826 
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IEC Norcross, GA 30092 FAX: 770-446-7264 
420 East 58th AVE TEL : 303-292-5537 MILGRAY 
Denver, CO 80216 FAX: 303-292-0114 3000 Northwoods PKWY., Suite #115 TEL : 404-446-9777 
IEC Norcross, GA 30071 FAX : 404-446-1186 
5750 North Logan ST., TEL : 303-292-6121 
Denver, CO 80216 FAX: 303-297-2053 ILL/NO/S 

ADVENT 
JACO 1865 Miner ST., TEL: 847-297-6200 
695 Pierce Street TEL : 303-828-307 4 Desplaines, IL 60016 FAX: 847-297-6650 
Erie, CO 80516 FAX : 303-828-3080 ALL AMERICAN 
MILGRAY 1930 N. Thoreau, Suite #200 TEL: 847-303-1995 
8787 Turnpike DR., STE #160 TEL : 303-657-2750 Schaumburg, IL 60173 FAX: 847-303-1996 
Westminster, CO 80030 FAX: 303-657-2952 BELL INDUSTRIES 

175 W. Central RD., TEL: 847-202-6400 
CONNECTICUT Schaumburg, IL 60195 FAX: 847-202-5850 

ALL AMERICAN IEC 
100 Mill Plain RD., #360 TEL: 203-791-3816 2401 W.Hassell RD., Suite #1505 TEL: 847-843-2040 
Danbury, CT 6811 FAX: 203-791-3801 Hoffman Estates, IL 60915 FAX: 847-843-2320 
BELL INDUSTRIES JACO 
1064 East Main ST., TEL : 203-639-6000 101 E. Commerce DR., TEL : 847-884-6620 
Meridian, CT 1801 FAX : 203-639-6005 Schaumburg, IL 60173 FAX: 847-884-7573 
MILGRAY MILGRAY 
326 W. MAIN ST., TEL : 203-878-5538 1530 E. Dundee RD., TEL: 847-202-1900 
Milford, CT 6460 FAX : 203-878-6970 Palatine, IL 60067 FAX: 847-202-1985 

FLORIDA IND/ANA 
ADVENT ADVENT 
111 North Palm AVE., TEL: 407-952-8669 8446 Moller RD., TEL: 317-872-4910 
Indialantic, FL 32903 FAX: 407-984-2487 Indianapolis, IN 46268 FAX: 317-872-9987 
ADVENT BELL INDUSTRIES 
10500 NW 50th ST., #101 TEL: 954-748-9781 6982 Hillsdale Court TEL: 317-842-4244 
Sunrise, FL 33351 FAX: 954-748-9784 Indianapolis, IN 46250 FAX: 317-570-1344 
ALL AMERICAN BELL INDUSTRIES 
16115 N.W. 52nd AVE., TEL: 305-620-7831 525 Airport No. Office Park TEL: 219-490-2100 
Miami, FL33014 FAX: 305-620-7831 Fort Wayne, IN 46825 FAX: 219-490-2104 
ALL AMERICAN MILGRAY 
14450 46th ST., #116 TEL: 813-532-9800 5226 Elmwood AVE., FAX: 317-781-9997 
Clearwater, FL 34622 FAX: 813-538-5567 Indianapolis, IN 46203 FAX: 317-718-6970 
ALL AMERICAN 
1400 E. Newport CTR. DR. #205 TEL : 954-429-2800 IOWA 
Deerfield Beach, FL 33442 FAX : 954-429-0391 ADVENT 
ALL AMERICAN 682 58TH AVE. CT. SW TEL: 319-363-0221 
16115 NW 52nd AVE., TEL : 305-621-8282 Cedar Rapids, IA 52404 FAX: 319-363-4514 
Miami(Headquarters), FL 33014 
BELL INDUSTRIES KANSAS 
650 S. Northlake BLVD., #400 TEL : 407-339-0078 ADVENT 
Altamonte Springs, FL 32701 FAX: 407-339-0139 9521 Mission RD., TEL: 913-381-9003 
CHIP SUPPLY Overland, KS 66206 FAX: 913-381-0866 
7725 N. Orange Blossom Trail TEL : 407-298-7100 MILGRAY 
Corlando, FL 32810 FAX: 407-290-0164 6400 Glenwood, STE #313 TEL : 913-236-8800 
JACO Overland Park, KS 66202 FAX: 913-384-6825 
9900 West Sample RD., #404 TEL : 305-341-8280 
Coral Springs, FL 33065 FAX: 305-341-7848 MASSACHUSETTS 
MILGRAY ALL AMERICAN 
755 Rinehart RD., STE #100 TEL : 407-321-2555 19C Crosby DR., TEL : 617-275-8888 
Lakemary, FL 327 46 FAX: 407-322-4225 Bedford, MA 1730 FAX: 617-275-1982 

BELL INDUSTRIES 
GEORGIA 100 Burtt RD., #G01 TEL : 508-623-3200 

BELL INDUSTRIES Andover, MA 1810 FAX: 508-474-8902 
3850 Holcomb Bridge RD. Suite #110 TEL : 770-446-2333 
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JACO 523 Fellowship Rd., STE #275 TEL: 609-778-1300 
1053 East ST., TEL: 508-640-0010 MT. Laurel., NJ 8054 FAX: 609-778-7669 
Tewksbury, MA 1876 FAX : 508-640-0755 MILGRAY 
MILGRAY 3799 Route 46 East Suite #303 TEL : 201-335-1766 
187 Ballardvale ST. TEL : 508-657-5900 Parsippany, NJ 7054 FAX : 201-335-2110 
Wilmington, MA 1887 FAX: 508-658-7989 

NEW YORK 
MARYLAND ALL AMERICAN 

ALL AMERICAN 275B Marcus BLVD. TEL : 516-434-9000 
14636 Rothgeb DR., TEL: 301-251-1205 Hauppauge, NY 11788 FAX: 516-434-9394 
Rockville, MD 20850 FAX: 301-251-8574 ALL AMERICAN 

333 Metro Park TEL : 716-292-6700 
BELL INDUSTRIES Rochester, NY 14623 FAX : 716-292-6755 
8945 Guilford, RD., STE. 130 TEL: 410-290-5100 BELL INDUSTRIES 
Columbia, MD 21046 FAX: 410-290-8006 300 Vanderbilt Motor PKWY, TEL: 516-435-8910 
JACO Suite #217, Hauppauge, NY 11788 FAX: 516-435-8913 
10260 Old Columbia RD., TEL : 410-995-6620 JACO 
Columbia, MD 21046 FAX: 410-995-6032 145 Oser AVE. TEL : 516-273-5500 
MILGRAY Hauppauge, NY 11788 FAX: 516-273-5799 
6460 Dobbin RD., STE #D TEL: 410-730-6119 MILGRAY 
Columbia, MD 21045 FAX: 410-730-8940 77 Schmitt BLVD., TEL: 516-391-3000 

Fanningdale, NY 11735 FAX: 516-420-0685 
MICHIGAN MILGRAY 

ADVENT 1170 Pittsford-Victor RD., Suite #200 TEL: 716-381-9700 
24713 Crestview CT., TEL: 810-477-1650 Pittsford, NY 14534 FAX: 716-381-9495 
Fannington Hills, Ml 48335 FAX: 313-477-2630 

NORTH CAROLINA ALL AMERICAN 
39201 Schoolcraft RD., #B20 TEL: 313-464-2202 BELL INDUSTRIES 

Livonia, Mi 48150 FAX: 313-464-2433 3100 Smoketree Court, STE. 800 TEL : 919-87 4-0011 
Raleigh, NC 27604 FAX: 919-874-0013 

MINESOTA JACO 

ALL AMERICAN 5206 Greens Dairy RD., TEL: 919-876-7767 

7716 Golden Triangle DR., TEL: 612-944-2151 Raleigh, NC 27604 FAX: 919-876-6964 

Eden Prarie, MN 55344 FAX: 612-944-9803 OHIO 
BELL INDUSTRIES ALL AMERICAN 
9401 James Avenue south, #142 TEL: 612-888-7747 26650 Renaissance PKWY. TEL: 216-514-0625 
Bloomington, MN 55431 FAX: 612-888-7757 Warrenville Heights, OH 44128 FAX: 216-514-0822 
JACO BELL INDUSTRIES 
10340 Viking DR., Suite #115 TEL: 612-941-2757 31200 Solon RD., Suite 12 TEL : 216-498-2002 
Eden Prarie, MN 55344 FAX: 612-941-1989 Solon, OH 44139 FAX: 216-498-2006 

MISSOURI 
BELL INDUSTRIES 
444 Windsor Park DR., TEL: 513-435-5922 

ADVENT Dayton, OH 45459 FAX: 513-435-3122 
1029 East Terra Lane TEL: 314-272-4281 BELL INDUSTRIES 
O'Fallon, MO 63366 FAX: 314-272-2950 446 Windsor Park DR., TEL: 513-434-8231 

Dayton, OH 45459 FAX: 513-434~8103 
NEW JERSEY MILGRAY 

ADVENT 6155 Rockside RD., STE #206 TEL: 216-447-1520 
600 Penn ST., TEL : 609-964-8560 Cleveland, OH 44131 FAX: 216-447-1761 
Camden, NJ 8102 FAX : 609-964-0423 
ALL AMERICAN OREGON 
8. E. Stow RD., #100 TEL : 609-596-6666 ALL AMERICAN 
Marlton, NJ 8053 FAX: 609-797-1700 1815NW169th PL., Suite #6025 TEL : 503-531-3333 
BELL INDUSTRIES Beaverton, OR 97006 FAX: 503-531-3695 
271 Route 46 West, Suites #F202-203 TEL : 201-227-6060 BELL INDUSTRIES 
Fairfield, NJ 7004 FAX: 201-227-2626 8705 SW Nimbus AVE., STE. #100 TEL : 503-644-3444 
BELL INDUSTRIES Portland, OR 97008 FAX : 503-520-1948 
158 Gaither DR., STE. #110 TEL : 609-439-8860 IEC 
MT. Laurel, NJ 8054 FAX : 609-439-9009 3720S.W.141stST., 102 TEL: 503-641-1690 
MILGRAY Beaverton, OR 97005 FAX : 503-646-3737 
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JACO 
4900 SW Griffith DR., #129 
Beaverton, OR 97005 
MILGRAY 
8705 SW.Nimbus AVE., 
Beaverton, OR 97008 

TEXAS 
ALL AMERICAN 
13706 Research BLVD., STE. #103 
Austin, TX 78750 
ALL AMERICAN 
11210 Steeplecrest, #206 
Houston, TX 77065 
ALL AMERICAN 
1771 International Pkwy, #101 
Richardson, TX 75081 
BELL INDUSTREIS 
14110 Dallas Parkway, Suite #170 
Dallas, TX 75240 
BELL INDUSTRIES 
10700 Richmond, Suite #263 
Houston, TX 77042 
JACO 
2120 A-Braker Lane 
Austin, TX 78758 
JACO 
1209 N Glenville DR., 
Richardson, TX 75081 
MILGRAY 
11824 Jollyville RD., 
Austin, TX 78759 
MILGRAY 
16610 N. Dallas PKWY., 
Dallas, TX 75248 
MILGRAY 
12000 Richmond AVE., STE #310 
Houston, TX 77082 

UTAH 
ALL AMERICAN 
6955 Union Park Center, #101 
Midvale, UT 84047 
BELL INDUSTRIES 
6912 S.185 West, Suite B 
Midvale, UT 84047 
IEC 
2117 South 3600 West 
West Valley City, UT84119 
MILGRAY 
310 E. 4500 S, STE. #110 
Murray, UT 84107 

WASHINGTON 
ALL AMERICAN 
11807 Northcreek PKWY. S.#112 
Bothel, WA 98011 
BELL INDUSTRIES 
19119 N. Creek PKWY., STE.#102 
Bothell, WA 98004 
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TEL : 503-626-1439 
FAX : 503-626-0979 

TEL : 503-626-4040 
FAX: 503-641-0650 

TEL: 512-335-2280 
FAX: 512-335-2282 

TEL : 713-955-1993 
FAX: 713-955-2215 

TEL: 214-231-5300 
FAX: 214-437-0353 

TEL: 214-248-0047 
FAX: 214-404-0267 

TEL : 713-97 4-2111 
FAX: 713-974-2125 

TEL: 512-835-0220 
FAX: 512-339-9252 

TEL : 214-234-5565 
FAX: 214-238-7068 

TEL: 512-331-9961 
FAX: 512-331-1070 

TEL: 972-248-1603 
FAX: 972-248-0218 

TEL : 713-870-8101 
FAX: 713-870-8122 

TEL : 801-565-8300 
FAX : 801-565-9983 

TEL: 801-561-9691 
FAX : 801-255-2477 

TEL: 801-977-9750 
FAX: 801-975-1207 

TEL : 801-261-2999 
FAX: 801-261-0880 

TEL : 206-806-4800 
FAX : 206-806-9900 

TEL : 206-646-8750 
FAX: 206-646-8559 

IEC 
1750 124th AVE, N.E. 
Bellevue, WA 98005 
JACO 
17220 127th Place NE, #300 
Woodinville, WA 98072 

WISCONSIN 
ADVENT 
237 South Curtis RD., 
West Allis, WI 53214 
ALL AMERICAN 
18000 Sarah Lane, Suite #145 
Brookfield, WI 53045 
BELL INDUSTRIES 
W. 226 N.900 Eastmond DR., 
Waukesha, WI 53186 
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TEL : 206-455-2727 
FAX : 206-453-2963 

TEL : 206-481-3372 
FAX: 206-481-1664 

TEL: 414-475-6860 
FAX: 414-475-0440 

TEL: 414-792-0436 
FAX: 414-792-9733 

TEL: 414-547-8879 
FAX: 414-547-6547 
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SAMSUNG SEMICONDUCTOR SALES OFFICE-EUROPE 

Central Europe 
Samsung Semiconductor Europe Gmbh 
Am Kronberger Hang 6 TEL: 06196-663-300 
65824 Schwalbach FAX: 06196-663-311 

MUNICH 
Samsung Semiconductor Eurpoe Gmbh 
Representative Office 
Carl-Zeiss-Ring 9 TEL : 089-964838 
85737 lsmaning FAX : 089-964873 

UK-Hinckley Birmingham 
Samsung Semiconductor Europe LTD 
Representative Office 
Florence House St.Marys Road TEL : 00441-455-891111 
Hinckley LEICS LE10 1 EQ FAX : 00441-455-612345 

UK-London 
Samsung Semiconductor Europe LTD 
Semiconductor Division 
2nd Fl., Great West House, TEL: 00441-81-380-7200 
Great West Road, FAX: 00441-81-380-7220 
Brentford, Middlesex TW8 9DQ 

Scotland Glasgow 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Trojan House, Phoenix TEL: 00441-41-840-2424 
Business Park, FAX: 00441-41-840-4747 
Paisley PA 1 2BH, Scotland 

Ireland Dublin 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Block 8, St. John's Court, TEL : 00353-1-8621688 
Swords Road, Santry, Dublin 9, FAX : 00353-1-8621684 
Ireland 
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France Paris 
Samsung Semiconductor France S.A.R.L 
Centre d'affaires la, TEL : 0033-1-46017181 
Boursidiere RN 186, BAT. FAX: 0033-1-40940216 
Bourgogne, BP202, F-92357 Le, 
Plessis-Robinson 

Italy Milan 
Samsung Semiconductor Italia S.A.R.L 
Procaccini Center, Via Messina, 38 TEL : 0039-234578231 
20154 Milano FAX : 0039-233604027 

Nordic Stockhoim 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Johanneslundsvagen4 TEL : 0046-8-59410841 
S-194 81 Upplands Vasby FAX: 0046-8-59410849 
Belgium Brussels 
Buro & Design Center TEL: 0032-24740852 
Heyzel Esplanade, Loe 524 Box 47 FAX: 0032-24740851 
1120 Brussel 

Spain 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Edificio samsung Electronica 1st Fl., TEL: 0034-3-2616700 
Ciencies, 55- 65, Pol. Pedrosa, FAX: 0034-3-2616790 
08908 Hospitalet de Uobregat 

Turkey 
Samsung Semiconductor Europe Gmbh 
Representative Office 
Bahariye Caddesi, Dr.Dilemre TEL : 0090-216-3488557 
Is Merkezi FAX : 0090-216-3483964 
No 80!1 81300 Kadikoy,lstanbul, Turkey 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS-EUROPE 

Austria Germany 
SEl-Elbatex Ges Arrow-8poerle Electronic 
Eitnergasse 6, TEL: 1866420 Max-Planck-Str. 1-3 TEL: 6103-3040 
A-1230, Wien FAX: 186642201 D-63303, Dreieich FAX: 6103-304201 

Autronic-Melchers 
Belgium An der RoBweid 18 TEL : 721-962640 

AVERS.A. D-76229, Karlsruhe FAX: 721-9626480 
Zoning Gosset, Avenue Gossetlaan 15, TEL: 2-4633414 Distec 
B-1702, Groot-Bijgaarden FAX: 2-4632219 lndustriestr. 1, TEL : 89-8943630 
Malchus Belgium D-82110, Gemering FAX : 89-89436339 
Generaal de Wittelaan 9/14' TEL : 15-287898 Future Electronics 
B-2800, Mechelen FAX : 15-287890 Munchner Str. 18 TEL : 89-957270 

D-8577 4, Unterfohring FAX : 89-95727173 
Denmark Micronetics 

Arrow-Exatec Dieselstr. 12 TEL: 7259-925830 
Mileparken 20E TEL : 449-27000 D-71272, Renningen FAX: 7159-9258355 
DK-2740 Skovlunde FAX : 449-26020 MSC HQ 
Future Electronics TEL : 961-00961 lndustriestr. 16 TEL: 7249-9100 
Holstebro FAX : 961-00962 D-76297, Stutensee FAX : 7249-4232 

SEl-Jennyn 

East Europe Kapellenstr. 15 TEL : 6431-508-220 

Eltron Electronic D-65555, Limburg FAX : 6431-54662 

UI. Szewska 3, PL-50-053 TEL : 71-442532 
ISRAEL 

Wroclaw FAX: 71-441141 
DataJCE Future Electronics TEL : 226189202 

Warszawa FAX: 226188050 3, Hashikrna Str. TEL: 3-5583318 

GM 
IR-58001, Azor FAX : 3-5583325 

Karlinske Nam.6 TEL : 2-2322606 ITALY 
CZ-18600 Prag 8 FAX : 2-2321194 Arrow-Claitron 

Viale Fulvio Testi, 280/B TEL: 2-661251 
Finland 1-20126, Milano FAX: 2-66105666 

Computer 2000 Finland Eurodis Fanton 
P.O.Box 44 (Pyyntitie 3) TEL : 3589-8873330 Via Melegnano 22 TEL : 2-48920341 
FIN-02231, Espoo FAX : 3589-88733289 1-20019, Settimo Milanese(MI) FAX: 2-4597913 
Future Electronics TEL : 3589-5259950 Future Electronics 
Espoo FAX: 3589-4551050 Via Fosse Ardeatine, 4 TEL: 2-660941 

1-20092, Cinisello Balsamo Milano FAX: 2-66012843 
FRANCE Ken' Technology Bridge 

Arrow-Computer Products Piazza Toscana 1 TEL : 2-90782053 
7, Avenue du Canada, TEL : 1-60926060 1-20090, Peive Emanuele Milano FAX: 2-90781663 
Z.A.de Courtaboeuf FAX: 1-60926020 Rafi Electronica 
F-91966, Les Ulis Cedex Via Savona 134 TEL: 2-4779181 
Arrow-CCI Electronique 1-20144, Milano FAX : 2-428880 
12, Allee de la Vierge; Silic 577 TEL : 1-41807000 SEl-Sonelco 
F-94653, Rungis Cedex FAX : 1-46753207 Via Monfalcone, 15 TEL : 2-66011349 
Future Electronics 1-20092 Cinisello Balsamo Milano FAX: 2-66011295 
3 Avenue du Canada-Bat. TEL: 1-69821111 
Theta 2; LP. 854 Les Ulis FAX: 1-69821100 Netherlands 
F-9197 4, Courtabeuf Cedex Future Electronics TEL : 765444888 
SEl-Scaib Breda FAX : 765444880 
6, Rue Arnbroise Croizat TEL : 1-69198900 Malchus 
Z.A.E. Les Glaises FAX: 1-69198920 Fokkerstraat 511-513 TEL: 10-2452452 
F-91127 Palaiseau Cedex NL-312580 Schiedarn FAX: 10-5154466 
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Planhold Computers 
Hoogdreef 68 TEL : 204303030 
NL-1101, BE Amsterdam FAX : 20-6964699 
Ronin Nedertand 
Poldennolen 4 TEL : 1-786414022 
NL-3352, TH Papendrecht FAX: 1-786413164 
SEl-Sonetech Netherfand 
Takkebijsters 2 TEL : 765722333 
NL-4817, BL Breda FAX: 765722395 
SPaSE 
Kerkenbos 1021 TEL : 24-378-2882 
NL-6546 BB Nijmegen FAX : 24-378-8388 

Norway 
Future Ekictronics TEL : 22-905800 
Oslo FAX : 22-905790 
SEl-Jakob Hatteland 
Postbox 25 TEL : 53-763000 
N-5578 Nedre Vats FAX: 53-765339 

Spain 
Arrow-Amitron 
Albasanz, 75 TEL : 1-3043040 
E-28037, Madrid FAX: 1-3272472 
ATD Electronica 
Albasanz, 75 TEL : 1-3041534 
E-28037, Madrid FAX: 1-3272778 
lberica de Componentes 
Avda, Sornosierra, 11 ; 1 Of A. TEL : 1-7373671 
E-28709, San Sebastian de Los Reyes FAX: 1-7375464 
SEl-selco 
Ctra de la Coruna N-VI TEL : 1-6371011 
KM 18200Viade Servicio FAX: 1-6371506 
E-28230, las Rozas de Madrid 
SIDSA 
Isaac. Newton, 1 
E-28760 Tres Cantos, Madrid 

Sweden 
Arrow-Microtronica 
Ellipsvagen5 
S-14175, Huddinge 
Future Electronics 
Solna 
Ingram Micro 
Kronborgsgrand 1 
S-16487, Kista 
Miko Komponent 
Segersbyvaegen 3 
S-14502 Norsborg 

Swiss 
Primelco 
Blegistrasse 23, 
CH-6342, Baar 
SEl-Elbatex 
Hardstr. 72 
CH-5430, Wettingen 
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TEL : 1-8035052 
FAX : 1-8039557 

TEL : 8-6807800 
FAX: 8-74044515 
TEL: 8-279479 
FAX : 8-822833 

TEL : 8-7525400 
FAX: 8-7039348 

TEL: 853-1-93900 
FAX: 853-1-93939 

TEL: 41-7670170 
FAX: 41-7670179 

TEL: 564375111 
FAX : 564375454 

UK 
Arrow-Jermyn 
Cambride Road, TEL : 1-234270027 
UK-MK42 OLE, Bedford FAX: 1-234791786 
Asstred Technologies 
581 London Road TEL: 181-7580758 
UK-1W7 4EJ, Middlesex; lsleworth FAX: 181-7580708 
Fubn Electronics HQ 
Future House, Poyle Road, Colnbrook TEL: 1-753-763000 
UK-SL3 OEZ, Berkshire FAX: 1-753-689100 
Just Rams 
Unit 6, Iron Bridge Business Park, TEL: 1-814517766 
GT Cent Way, UK-NW10 OUW, FAX : 1-814596301 
London 
Magnatec/Semelab 
Coventry Road, Lutterworth TEL : 1-455-554711 
UK-LE17 4JB, Leicestershire FAX: 1-455-558843 
MSC 
Pavillion House, 617 Old Steine Sussex TEL : 1273-622446 
UK-BN1 1 EJ, Brighton FAX : 1273-622533 
Oxford Semiconductors 
68, Milton Park TEL: 1-235861461 
UK-OX14 4RX, Abingdon Oxfordshire FAX: 1-235821141 
SEl-2001 
Stevenage Business Park, TEL : 1-4387 42001 
Pin Green-Stevenage, FAX: 1-438742002 
UK-SG1 4SU, Herts 
Dondene/Transonics 
Woodside Place, Mount Pleasant TEL: 1-819001334 
UK-HAO 1UW, Wembley/Middlesex FAX: 1-819002040 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES-ASIA 

HONGKONG 

AV. CONCEPT LTD 
Unit 11-15, 11fl., Block A, TEL: 2334-7333 
Focal Industrial Centre FAX: 2764-3108 
21 Man Lok Street, Hunghom,Kowloon, Hong Kong 

PROTECH COMPONENTS LTD 
Unit 2, 3fl., Wah Shing Centre, 
11 Shing Yip Street, 
Kwun Tong, Kowloon.Hong Kong 

WISEWORLD ELECTRONICS LTD 

TEL : 2950-2888 
FAX : 2950-2828 

Room 708, Tower A, 7fl., TEL: 2765-8923 
Hunghom Commercial Centre, FAX : 2363-6203 
31-39 Ma Tau Wai Road, Honghom, Hong Kong 

CENTENNIAL ELECTRONICS LTD 
Unit 2, 23fl., Westlands Center, 
No.20 Westlands Road., 
Quarry Bay, Hong Kong 

TEL : 2565-5898 
FAX: 2564-5411 

SOLARBRITE ELECTRONICS LTD (CALCULATOR & WATCH) 
Unit 1, 11fl., Tower 1, TEL: 2363-3233 
Horbour Centre 1, Hok Cheung St., FAX : 2363-3900 
Hunghom, Kowloon.Hong Kong 

ATLANTIC COMPONENTS LTD (MEMORY & PC) 
Unit 502, 5fl., Tower3, TEL: 2799-1996 
Enterprise Square,9 Sheung Yuet Rd, FAX : 2755-9452 
Kowloon Bay.Kowloon, Hong Kong 

SAMTEK SEMICON DEVICES H.K LTD 
Room 2104, Windsor House 311 TEL: 2890-7933 
Gloucester Road., Causeway Bay, FAX: 2890-7890 
Hong Kong 

Li SENG TECHNOLOGY LTD 
Flat B&C. 6fl., TEL : 2540-8348 
Four Seas Comm. Bank Bldg FAX: 2547-5706 
49-51 Bonham Strand West, Hong Kong 

LEGEND-VALENCE SEMICONDUCTOR DESIGN LTD 
Units 1-7, 19F, Apec Plaza TEL: 2656-1151 
49 Hoi Yuen Road, Kwun Tong, FAX: 2652-2301 
Kowloon, Hong Kong 

MACRO LONG DELEVELOPMENT LTD 
Room 1008, 1 Hung To Road., TEL: 23575780 
Kwan Long, Kowloon, Hong Kong FAX : 27935697 

TAIWAN 

YOSUN INDUSTRIAL CORP 
7FL, No76 SEC 1, Cheng Kung Rd., TEL : 02-788-1991 
Nan Kang, Taipei, R.O.C FAX: 02-788-1996 
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SANT SONG CORP. 
4FL, No.12, Lane94, Tsao 
Ti Wei, Shen Keng Hsiang 
Taipei, Hsien, Taiwan, R.O.C. 

SUPREME ELECTRONICS CO., LTD. 

TEL : 02-662-7829 
FAX : 02-662-0781 

18FL,N0.67 Section 2, TEL: 02-7023258/7023278 
Tun Hwa S. Road, FAX: 02-7063196 
Taipei, Taiwan, R.O.C. 

JAPAN 

TOMEN DEVICES CORP. 
10-15, Horidome-Cho, 1 Chome, TEL : 03-5640-1386 
Nihonbashi Chuo-Ku, Tokyo103 Japan FAX: 03-5640-8583 

RIKEI SEMICONDUCTOR CORP. 
Meiji Seimei Bldg., 
2-27-4, Nishi-Gotanda, 
Shinagawa-Ku Tokyo 141 Japan, 

ISECO 
2-26-3, Kitamagome 2-Chome, 
Ota-Ku, Tokyo, 143 Japan 

SINGAPORE 

TEL : 03-3490-2173 
FAX: 03-3490-2179 

TEL : 03-3777-3611 
FAX: 03-3777-3614 

SAMSUNG ASIA PTE LTD. MALAYSIA LIAISON OFFICE 
9-2 Menara Penang Garden, TEL : 604-2291671 
42-A, Jalan Sultan Ahmad Shah FAX: 604-2291678 
10500 Penang, Malaysia 

SAMSUNG ASIA PTE LTD. BANGALORE LIAISON OFFICE 
1 OFL, Prestige Meridian Building TEL : 9180-555-0555 
No.29 M,G,Road, FAX: 9180-555-0558 
Bangalore-560 001, India 

SAMSUNG ASIA PTE LTD. NEW DELHI LIAISON OFFICE 
11 FL, DR Gopal Das Bhawan TEL: 9111-3720340-2 
28 Barakhamba Road, FAX : 9111-3755390 
New Delhi-110001, India 

Astina Electronics(S) PTE LTD. 
203B Henderson Road, 
#12-08, Henderson Industrial Park, 
Singapore 159548 

Bostex Electronics PTE LTD. 
219 Henderson Road, 
#10-01, Henderson Industrial Park 
Singapore 159556 

VIC Singapore PTE LTD. 
159 Sin Ming Road, 
#04-04, Amtech Building 
Singapore 575625 

TEL : 276-9997 
FAX : 276-9996 

TEL : 339-0713 
FAX : 338-9536 

TEL : 552-4811 
FAX : 552-5811 
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Samtek Semicon Devices(S) PTE LTD. 
80, Robinson Road, TEL : 225-9177 
#16-01, Singapore 068898 FAX : 225-9477 

Samtek Semicon Devices New Delhi Liaison Office 
Hotel Samrat, #582,Chanakyapuri, TEL: 687-1723 
New Delhi-110021, India FAX : 687-1725 

South West Electronics PTE LTD. 
159 Sin Ming Road, 
#04-03, Amtech Building 
Singapore 575625 

TEL: 553-3118 
FAX : 553-3008 

Tomen Devices Corporation Singapore Branch 
10 Shenton Way, TEL: 221-1422 
#16-02, MAS building FAX: 221-0400 
Singapore 079117 

Rikei Corporation(S) PTE LTD. 
15 Scotts Road, 
#03-11, Thong Tech Building 
Singapore 228218 

Vutipong Technology Co., LTD. 
47-49 Pahurat Road, 
Bangkok, Thailand 10200 

CHINA 

TEL : 235-2427 
FAX : 235-2463 

TEL : 662-2266496 
FAX : 662-2240861 

Centennial Electronics LTD. (Shanghai Office) 
Room 808, Area B, TEL : 021-64810697 
Yin Hai Comm. Bldg, FAX: 021-64824668 
250 Cao Xi Road, Xu Hui District, 
Shanghai, P.R.C 

Centennial Electronics LTD. (Shenzhen Office) 
Unit 10, 22FI., Oriental Bldg., TEL: 0755-2284262 
39 Jianshe Road., Shenzhen, FAX : 0755-2282536 
Guangdong, China 

Qinghua-Samsung MICOM Software House (Dept of Electronics) 
Qinghua Yuan, TEL: 01-2594785 
Beijing, China FAX: 01-2594176 

Suman Electronics Products Co., 
Room '117, Technology Trading Center TEL : 01-6846-7032-4 
No.37 Bai Qiao Road,Beijing, China FAX: 01-6846-7035 

Suman Electronics {T"ianjin Office) 
No.203-205, HongQi Road, 
Nankai District, Tianjin, China 

Suman Electronics (Hangzhou Office) 

TEL: 022-451-6680/1 
FAX: 022-451-6680 

No.27, Wen-San Road, TEL: 0571-803607/5 
Hangzhou City, China FAX : 0571-806-6087 

Suman Electronics (Nanjing Office) 
No.8 Shitiao Xiang, Gulou, TEL : 025-3364473/4578 
Nanjing, China FAX : 025-336-4658 

Suman Electronics (Xian Office) 
No.106 Frengging Road, 
Xian, China 

AUSTRALIA 

SAMSUNG CO., Ltd. 
Level 20, Northpoint Bldg., 
100 Miller Street, North Sydney, 
NSW 2060 Australia 

KOREA 

Sechang Semiconductor Co., LTD. 
4FL., Chung-Um Bldg., 
924-13, Bangbae 1-Dong, 
Seocho-Ku, Seoul, Korea 

Samsung Light-Electronics Co., LTD. 

TEL: 029-4262014 
FAX : 029-4262306 

TEL : 61-2-9955-3888 
FAX : 61-2-9955-4233 

TEL: 02-597-8121 
TEL: 0551-84-3743 
FAX : 02-525-9762 

4FL., Room 2-3, Electronicland TEL: 02-718-0045 
Main Bldg., TEL: 02-718-0931-5 
16-9, Hankangro 3-Ka, FAX: 02-718-9536 
Yongsan-Ku, Seoul, Korea 

Sinsung Semiconductor Co., LTD. 
5FL., Electronicland Bldg., 
1-1, Hankangro 3-Ka, 
Yongsan-Ku, Seoul, Korea 

TEL : 02-3272-9300 
FAX: 02-718-8534-5 

Hankook Semiconductor & Telecommunications Co., LTD. 
3FL., Sungwon Bldg., TEL: 02-539-4123 
119-3, Samsun-Dong, Kangnam-Ku, FAX: 02-508-8558 
Seoul, Korea 

Samtek Corp. 
4FI., ChungUm Bldg., 
154-16, Samsung-Dong, 
Kangnam-Ku, Seoul, Korea 

Sunin Trading Co., LTD. 
7FL., Sunin Bldg., 
16-8, Hankangro 2-Ka, 
Yongsan-Ku, Seoul, Korea 

Mujin Electronics Co., LTD. 
Sambo Bldg.,13-2, Yeuido-Dong 
Youngdeungpo-Ku, Seoul, Korea 

Ghilwon Electronics Co., LTD. 
6FL., NamPung Bldg., 
13-19, Yeuido-Dong, 
Youngdeungpo-Ku, Seoul, Korea 
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TEL : 02-3458-9000 
FAX: 02-3458-9300 

TEL: 02-702-1257-8 
FAX: 02-704-0997 

TEL: 02-783-4890 
FAX: 02-785-7661 

TEL : 02-784-9966-7 
FAX: 02-784-9968 
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SAMSUNG ELECTRONICS TAIWAN CO., LTD. 
30FL., N0.333 KEELUNG RD., 
SEC 1, TAIPEI, TAIWAN, R.O.C. 
TEL: 886-2-757-7292 
FAX: 886-2-757-7311 

SAMSUNG ASIA PRIVATE LIMITED 
80 ROBINSON ROAD, #20-01, 
S)NGAPORE 068898 
TEL : 65-535-2808 
FAX: 65-227-2792 

SAMSUNG ELECTRONICS CO., LTD. 
SHANGHAI OFFICE 
9F, SHANHAI INTERNATIONAL TRADE CENTRE 
N0.2200 YANAN(W) RD. 
SHANGHAI, P.R.C 200335 
TEL : 8621-6270-4168 
FAX: 8621-6275-2975 

SAMSUNG ELECTRONICS CO., LTD. 
SEMICONDUCTOR BUSINESS BEIJING OFFICE 
15FL., BRIGHT CHINA CHANG AN BLDG., 
N0.7, JIANGUOMEN, NEI AVENUE', 
BEIJING, CHINA 100005 
TEL: 8610-6510-1234(0) 
FAX: 8610-6510-1545 

HEAD OFFICE 
8/11 FL., SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
TEL: 2-727-7114 
FAX: 2-753-0967 

SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIVISION: 
15/16FL., SEVERANCE BLDG., 
84-11, 5-KA, NAMDAEMOON-RO, 
CHUNG-KU, SEOUL, KOREA 
TEL: 2-259-1114 
FAX: 2-259-2468 

SAMSUNG SEMICONDUCTOR l~C. 
3655 NORTH FIRST STREET, 
SAN JOSE, CA 95134, U.S.A. 
TEL : 408-954-7000 
FAX: 408-954-7873 

SAMSUNG SEMICONDUCTOR EUROPE GMBH 
SAMSUNG HOUSE, 
AM KRONBERGER HANG 6, 
65824, SCHWALBACH/TS 
TEL: 49-6196-663300 
FAX : 49-6196-663311 

SAMSUNG SEMICONDUCTOR EUROPE LTD. 
GREAT WEST HOUSE 
GREAT WEST ROAD, BRENTFORD 
MIDDLESEX TW8 9DQ 
TEL: 181-380-7132 
FAX: 181-380-7220 

SAMSUNG ELECTRONICS JAPAN CO., LTD. 
HAMACHO CENTER BLDG., 
31-1, NIHONBASHl-HAMACHO, 2-CHOME, 
CHUO-KU, TOKYO 103, JAPAN 
TEL : 3-5641-9850 
FAX : 3-5641-9851 

SAMSUNG ELECTRONICS HONG KONG CO., LTD. 
65TH FL., CENTRAL PLAZA, 
18 HARBOUR ROAD, 
WANCHAI, HONG KONG 
TEL : 852-2862-6900 
FAX: 852-2866-1343 
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