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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. 



Certificate No FM 24651 



TABLE OF CONTENTS 

I. FUNCTION GUIDE 

1. Product Guide· ..... . .................................................. ·11 

2. Ordering Information· ............................................. ·15 

II. SRAM DATA SHEET 

Low Power SRAMs(5.0V Operation) 
1. KM62256C Family ...... . 

2. KM68512A Family··· 

3. KM681000B Family······· 

4. KM681000C Family 

5. KM6161 OOOB Family .. . 

6. KM684000A Family ..... . 

. ... 32K x 8· .. ·Commercial, Extended, Industrial Products· .. ·23 

... ·64K x 8 ... ·Commercial, Industrial Products·· .......... - ·33 

.... ·128K x 8 ... Commercial, Extended,lndustrial Products .. - ·42 

.... ·128K x 8 ... Commercial, Industrial Products· ............ ·53 

. ·64Kx 16·· . Commercial, Industrial Products··········· . ·55 

... ·512Kx8·· . Commercial, Industrial Products············ - ·64 

Low Voltage SPAMs(3.0V, 3.3VOperation) 
7. KM62V256C,KM62U256C Family· ... ·32Kx8··· 'Commercial, Extended,lndustrial Products·· -·77 

8. KM68V512A,KM68U512A Family··· . ·64Kx8··· . Commercial, Extended,lndustrial Products·· - ·87 

9. KM68V1 000B,KM68U1 OOB Family· ... ·128K x 8 ... Commercial, Extended, Industrial Products· .. ·96 

10. KM616V1 000B,KM616U1 OOOB Family· ·64K x 16 ... Commercial, Extended,lndustrial Products .. -107 

11. KM68V4000A Family" ....... ·512Kx8 ... Commercial, Industrial Products············· ·118 

High Speed SRAM(5.0V Operation) 
12. KM64B261A .. . ·64K x 4· ... -With OEi BiCMOS Center Power· ........... ·129 

13. KM64258C···· . 64Kx4····-With OEl·····································-135 

14. KM68B261 A ...... . ·32K x 8· .... BiCMOS Center Power····· .................. -143 

15. KM68257C······· ·32K x 8 ................................................... -147 

16. KM641 001 ...... ·256Kx4 .. ·With OEI .............. . ................. -154 

17. KM641001A·,,··· ......... . ··256Kx4 ···With OE/· ···································-160 

18. KM64B1003 . ·256Kx4 .. ·With OEI BiCMOS Center Power········ -.... -166 

19. KM641 003 ...... . .. ·256K x4 .. ·With OEI Center Power········· ............ -172 

20. KM641 003A· . ·256K x4 . ·With OEI Center Power······················ ·178 

21. KM681001 ·128K x 8 ....... _ .......................................... -184 

22. KM681001A· . _ ............... ·128K x 8 ............................. -................... -191 

23. KM68B1002 

24. KM681002·········· .. ··· 

25. KM681002A-··· 

26. KM6161002···· 

27. KM6161002A 

28. KM64B4002 .... 

... ·128K x 8 ... BiCMOS Center Power··················· - .. -198 

....... ·128K x 8 .. ·Center Power· ............................... -204 

............ ·128K x 8 .. ·Center Power·· .............................. -210 

···············64Kx16 ···CenterPower ·····························_···216 

·············64Kx16 ···CenterPower ································-223 

............. ··1 M x 4 .... -With OEI BiCMOS Center Power··· .......... ·230 

II 



TABLE OF} CONTENTS (Cohtinued) 

29. KM644002A···········1 M x 4 ......... ·Center Power· ............................................ ·236 . 

30. KM644002/L .. ···· .. ··1Mx4 · ........ ·Center Power DTN MODE ······· .. ··· .. · .. · .. ·· .......... ·242 

31. KM68B4002 .......... ·512Kx8 .... · .. ·BiCMOSCenterPower · .. · .. ···· .. ··· .... ·· .. ·· ...... · .... 249 

32.KM684002A· .. ··· .. ·· ·512Kx8 ....... ·Center Power·· .... ·· .. ···· .. ·· .... ·· .. ····· .. · .. ······ .. : ·255 
33. KM684002/L .......... 512Kx8 ........ Center Power DTN MODE ................................. 261 

34. KM616B4002 .... · .... ·256Kx 16 ....... BiCMOS Center Power· .. · .. ····· .... ···· .... ·· .... ·· .. ·· ·268 

35. KM6164002A········ .. 256Kx 16···· .. ·Center Power·· .... · .. ····· .. ···· .. ··· .. ···· .. ····· ...... · ·275 
36. KM6164002/L· .. · .. ·· ·256Kx16 ...... ·Center Power DTN MobE ................................. 282 

High Speed SRAM(3.3V Operation) 
37. KM68V257C ...... · .... 32Kx8 .. · .. ·;··LowVccOperation ....... · .. · .... ·· .. ······ .. ·· .... ··· .. ··293 

38. KM64V1003A····· .... ·256Kx4 ....... With OEI Center Power Low Vcc Operation' ........... ····300 

39. KM68V1 002A ......... ·128K x8 ....... ·Center Power Low Vcc Operation'" ....................... 306 

40. KM616V1002A······· ·64K x 16 ....... ·Center Power Low Vcc Operation'" ...................... ·312 

41. KM64BV4002 ........ ·1M x4 ......... With OEI BiCMOS Low Vcc Operation···· .. ·· ............ ·319 

42. KM64V4002A··········1 M x 4 ......... With OEI Cen'ter Power Low Vcc Operation······ ......... ·325 

43. KM68BV4002 ........ ·512Kx8 ....... ·BiCMOS LowVcc Operation ........................ · ...... 331 

44. KM68V4002A .... ·· .... 512K x 8 ....... ·Center Power Low Vcc Operation··· ...................... ·337 

45. KM616BV4002 .; ...... 256Kx16 .. ···· . BiCMOS Low Vcc Operation········ .... ···· .. ·· .... ····· .. 343 

46. KM616V4002A···· .. · ·256Kx 16 ...... ·Center Power Low Vcc Operation· .. ·· .. ····· .. · .. ····· .. · ·350 

Synchronous SRAM 
47. KM718B86··········· ·64Kx 18 ....... ·Sync. Burst SRAM with Interleave Burst Order(5V) ........ ·359 

48. KM718BV87·········· ·64Kx 18 ....... ·Sync. Burst SRAM with Interleave Burst Order············ ·369 
49. KM718B90 ........... ·64Kx 18 ...... ··Sync. Burst SRAM with Linear Burst Order (5V) ........... ·379 

50. KM718BV87AT ........ 64Kx 18 ........ Sync. Burst SRAM with Interleave Burst Order .... · ........ 389 

51. KM732V588·········· ·32K x 32 ....... ·Sync. Pipe & Burst SRAM with Interleave Burst Order· ... ·402 

52. KM732V589/L········ ·32K x 32 ....... ·Sync. Pipe & Burst SRAM with LBO# and ZZ pin" ....... ·413 

53. KM716V689 .......... ·64Kx 16 ........ Sync. Pipe & Burst SRAM with LBO# and ZZ pin ......... -427 

54. KM736V695/L········· ·64K x 36 ...... ·Sync. Pipe & Burst SRAM with LBO# and ZZ pin" ....... ·441 

55. KM736V687 .......... · ·64Kx36 ...... ·Sync. Burst SRAM with Interleave Burst Order ...... · ...... 442 

III. PACKAGE DIMENSIONS ............................. ·······························443 

IV. SALES OFFICES and MANUFACTURER'S 
REPRESENTATIVES· .................................................................. ·463 











MEMORYICs 

1. Low Power SRAM (5V Operation) 

Den. Org. Product No' Op.Temp Speed 

256K 32K x8 KM62256CL 0-70'C 45/55n0 
KM62256CL-L 

KM62256CLE -25-85'C 70/100 
KM62256CLE-L 

KM62256CLI -40-85'C 70/100 
KM62256CLI-L 

512K 64KX8 KM68512CL 0-70'C 45/55nO 
KM68512CL-L 

KM68512CLI -40-85'C 70/100 
KM68512CLI-L 

1M 128Kx8 KM681000BL 0-70'C 55nO 
KM681000BL-L 

KM681000BLE -25-85'C 70/100 
KM681000BLE-L 

KM681000BLI -40-85'C 70/100 
KM681000BLI-L 

'''KM68100OCL 0-70'C 45/55 
'''KM681000CL-L 

'''KM681000CLE -25-85'C 55nO 
'''KM681000CLE-L 

'''KM68100OCLI -40-85'C 55nO 
'''KM681000CLI-L 

64K x 16 KM6161000BL 0-70'C 55nO 
KM6161000BL-L 
KM6161000BLI -40-85'C 70/100 
KM6161000BLI-L 

4M 512K x 8 KM684000AL 0-70'C 55nO 
KM684000AL-L 

70/100 
KM684000ALI -40-85'C 
KM684000ALI-L 

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

tl'!t,&j:'Uti> 
ELECTRONICS 

FUNCTION GUIDE 

Icc2Ilsbl 
Package (mAl/lAl 

70/100 28-TSOP(I) 
70/20 RevIFOIWaId 

70/100 
28-DIP 

70/50 

70/100 28-SOP 
70/50 I 

70/100 32-TSOP(I) 
70/20 Forward 

701100 32-SOP 
70/50 

70/100 
70/20 

701100 32-TSOP(Q 
70/50 RevIFOIWaId 

70/100 32-DIP 
70/50 

9015 32-SOP 
90/2 

90110 
90/4 

90/10 
90/4 

701100 44-TSOP(lQ 
70/20 RevlForward 
701100 
70/50 

70/100 32-TSOPOQ 
70/20 RevlForward 
70/100 32-50P 
70/50 32-DIP 

11 



MEMORY: ICs, .. . FUNCTION GUIDE 

2. Low Power SRAM (Low Vee Operation) 

Den. Org. &OpVcc Pl'QIluct,No' Op. Temp Speed 
Icc2llsb1 

Package (rnA/pAl 

256K 32Kx8 KM62V256CL-L 0-70'C 70/100 35/10 
I 

28-TSOP(1) 
(Vcc=3.0-3.6V) KM62V256CLE-L -25-85'C 701100 35/20 Reverse 

KM62V256CLI-L -40-85'C 70/100 35/20 28-TSOP(I) 

32KX8 KM62U256CL-L 85/100 35/10 
Forward 

0-70'C 28-S0P 
(Vcc=2. 7 -3.3V) KM62U256CLE-L -25-85'C 85/100 35/15 

KM62U256CLI-L -40-85'C 85/100 35/15 

512K 64Kx8 KM68V?12AL-L •• 0-70'C 70/100 40/10 32-TSOP(I) 
(Vcc=3.0-3.6V) KM68V512ALE-L ., 70/100 40/20 Forward 

KM68V512ALI-L" -25-85'C 70/100 40/20 32-SOP 

64Kx8 . KM68U512AL-L ,. 100 I 45/10 
(Vcc=2. 7 -3.3V) KM68U512ALE-L .. -40-85'C 100 1 45/15 

KM68U512ALI-L" 100 45/15 
----

1M 128K x 8 KM68V1000BL 0-70'C 70/100 40/50 32-TSOP(1) 
(Vcc=3.0-3.6V) KM68V1000BL-L 70/100 40/15 RevlForward 

KM68V1000BLE -25-85'C 70/100 40/100 32-SOP 
KM68V1000BLE-L 70/100 40/20 
KM68V1000BLI -40-85'C 70/100 40/100 
KM68V1000BLI-L 70/100 40/20 

128K x 8 KM68U1000BL 0-70'C 100 40/50 32-TSOP(1) 
(Vcc=2.7-3.3V) KM68U1000BL-L 100 40/15 RevlForward 

KM68U1000BLE -25-85C 100 40/50 , 32-80P 
KM68U1000BLE-L 100 40/15 
KM68U1000BLI -40-85'C 100 40/50 
KM68U1000BLI-L 100 40/15 

64K x 16 KM616V1000BL 0-70"C 17W1°O 65/50 44-TSOPOI) 
(Vcc=3.0-3.6V) KM616V1000BL-L 70/100 65/15 Reverse 

KM616V1000BLE -25-85' C . 85/100 65/100 44-TSOPOI) 
KM616V1000BLE-L 85/100 65/20 Forward 
KM616V1000BLI -40-85' C 85/100 65/100 
KM616V1000BLI-L 85/100 65/20 

----- ----_. 
64K x 16 KM616U1000BL 0-70'C , 100 65/50 

(Vcc=2.7-3.3V) KM616U1000BL-L I 100 65/15 
KM616U1000BLE -25-85'C 100 65/100 
KM616U1000BLE-L 100 65/20 
KM616U1000BLI -40-85'C 100 65/100 
KM616U1000BLI-L 100 65/20 

4M .512Kx8 KM68V4000AL 0-70'C 70/100 90/100 32-TSOPOI) 
(Vcc=3.0-3.6V) KM68V4000AL-L 70/100 90/20 Rev/Forward 

KM68V4000ALI -40-85'C 70/100 90/100 
32-SOP ~ KM68V4000ALI-L ~ 70/100 90/50 

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

t"Milli}l$> 
ELECTRONICS 
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MEMORY ICs 

3. 5V CMOS Fast SRAM 

Den. Part Name 

256K KM64258C 

KM68257C 

1M KM641001 

KM641001A 

KM641003 

KM641003A 

KM681001 

KM681001A 

KM681 002 

KM681002A 

KM6161002 

KM6161002A 

~M KM644002/L 

t KM644002A 

KM6840021L 

t KM684002A 

I<M6164002/L 

t KM6164002A 

4. 3.3V CMOS Fast SRAM 

, I 
I Den. I 
!256K I 
!1M !" 
i 1 

I I' 
I I" 
14M It 

l I ~ 

Part Name 

KM68V257C 

KM64V1003A 

I<M68V1002A 

KM616ViO02A 

KM64V4002A 

KM68V4002A 

KM616V4002A 

tl''t¥jiU·P 
ELECI'RONICS 

Org. 

64Kx4 

32Kx8 

256Kx4 

256Kx4 

256Kx4 

256Kx4 

128Kx8 

128Kx8 

128Kx8 

128Kx8 

64Kx16 

64Kx16 

lMx4 

1Mx4 

512Kx8 

512Kx8 

256Kx16 

256Kx16 

Org. 

32Kx8 

256Kx4 

128Kx8 

64Kx16 

1Mx4 

512Kx8 

256Kx16 

FUNCTION GUIDE 

Power Dissipation 
Speed(ns) Tech. Active Standby Package 

Max(mA) Max(mA) 

12/15/20 CMOS 150 2 28DIP/SOJ 

12115/20 CMOS 165 2 28DIP/SOJ 

20/25135 CMOS 150 2 28DIP/SOJ 

15/17/20 CMOS 190 10 2BSOJ 

15/17/20 CMOS 170 10 32S0J 

12115117/20 CMOS 200 10 32 SOJITSOP(II) 

20/25/35 CMOS 170 2 32 DIP/SOJ 

15/17/20 CMOS 190 10 32S0J 

15/17/20 CMOS 170 10 32S0J 

12115117/20 CMOS 200 10 32 SOJITSOP(II) 

15/17/20 CMOS 230 10 44S0J 

12115/17/20 CMOS 220 10 44 SOJITSOP(II) 

17120/25 CMOS 170 1010.5 32 SOJ 

12/15120 CMOS 170 10/0.5 32SOJ 

17/20/25 CMOS 180 10/0.5 36S0J 

12/15/20 CMOS 200 10 36S0J 

20/25/35 CMOS 240 10 44S0J 

12/15/20 CMOS 260 10 44S0J 

Power Dissipation 

Speed(ns) Tech. Active Standby Package 

15/17/20 

12115/17/20 

12115/17120 

12115/17/20 

12/15/20 

12115/20 

12115120 

CMOS 

CMOS 

CMOS 

CMOS 

CMOS 

CMOS 

CMOS 

Max(mA) Max(mA) 

90 

160 

170 

200 

140 

180 

230 

0.1 

10 

10 

10 

10 

10 

10 

28DIP/SOJ 

32 SOJITSOP(II) 

32 SOJITSOP(II) 

44 SOJITSOP(II) 

32S0J 

36SOJ 

44S0J 

13 
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MEMORYICs FUNCTION GUIDE 

5. 5V BiCMOS Fast SRAM 

Power Dissipation 
Den. Part Name Org. Speed{ns) Technology Active Standby Package 

'" Max.{mA) Max.{mA) 

256K KM64B261A 64Kx4 61718 BiCMOS 160 20 28SOJ 
KM68B261A 32Kx8 61718 BiCMOS 170 20 32SOJ 

1M KM64Bl003 256Kx4 8110/12115 BiCMOS 165 10 32SOJ 
KM68Bl002 128Kx8 8110/12/15 BiCMOS 175 10 32SOJ 

4M 'KM64B4002 lMx4 12/13/15 BiCMOS 185 30 32SOJ 
'KM68B4002 512Kx8 12/13/15 BiCMOS 195 30 36SOJ 
'KM616B4002 256K x 16 12113/15 BICMOS 270 30 44SOJ 

6. 3.3VBiCMOS Fast SRAM 

Power Dissipation 
Den. Part Name Org. Speed{na) Technology Active Standby Package 

Max,{mA) Max.{mA) 

4M 'KM64BV4002 lMx4 12/13/15 BiCMOS 160 30 32SOJ 
'KM68BV4002 512K x 8 12/13/15 BiCMOS 170 30 36SOJ 
'KM616BV4002 256K x 16 12113/15 BiCMOS 240 30 44SOJ 

7. Specialty SRAM 

Den. Org. &OpVcc Product No' Technology Speed{ns) 
Icc21lsb1 

Package (mA/mA) 

1M 64Kx 18,5V KM718B86 SiCMOS 8/9/10/12 290/90 52-PLCC 
64K x 18,3.3V KM718BV87 SiCMOS 9/10/12 270180 52-PLCC 
64K x 18,5V KM718B90 SiCMOS 8/9/10/12 290/90 52-PLCC 

64K x 18,3.3V ·KM718BV87AT SiCMOS 819112 300/100 l00-TQFP 
32K x 32,3.3V KM732V588 CMOS 13/15/17 220/40 100-TQFP/QFP 

,.' 32K x 32,3.3V KM732V589/L CMOS 13/15/17 200/30 100-TQFP/QFP 
64K x 16,3.3V KM716V689/L CMOS 13/15/17 200/30 l00-QFP 

2M 
64K x 36,3.3V KM736V695/L CMOS 7.5/8.6/10 TSOITSO lOQ-QFP 
64K x 36,3.3V KM736V687 CMOS 8/9/12 TSOITBO lOQ-TQFP 

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

tl"rfjihi' ELECTRONICS 
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MEMORY ICs FUNCTION GUIDE 

1. Asynchronous SRAM Ordering Information 

1 2 3 4 5 6 7 8 9 10 11 8 12 ---- -- - - --- - - - - - - -
KM XX XX X X XXXX X X X X - XX X X 

MEMORYCOMPONEN:r­

DEVICE TYPE 

ORGANIZATION 

TECHNOLOGY 

OPERATING Vee 

DENSITY & OPTION 

1. MEMORY COMPONENT 

2. DEVICE TYPE 
• 6 .................••..•........•. SRAM(Async.) 
· l ................................ SRAM(ASSP) 

3. ORGANIZATION 
• 'I .................................. x1 bit 
• ~ ................................. x4 bits 

• ;~ or B···························· xS bits 
• (J ••••••••••••••••••••••• ; ......... x9 bits 
• 16 ................................. x16 bits 
':12 ................................. x32 bits 

4. TECHNOLOGY 
• BLANK ......•..•.....•.••.••.•. CMOS 
·13 ................................. SiCMOS 

· F···························· .... · Full CMOS 

5. OPERATING Vee 
• 13LANK ......................... 5.0V 
.1) ................................. 3.3V 
·Il ................................. 3.0V 
• S ................................. 2.5V 
· r ................................. 2.QV 

6. DENCITY & OPTION 
• 64 .................••..•..•..•. 64:64K Slow 
• 256 ............................. 256:256K Slow 
• 257 ..................•..•....... 257:256K Fast 
• 258 ............................. 258:256K Fast(with liE) 
• 512 ............................. 512:512K Slow 
·1000 ................•.....•.•.... 1000:1M Slow 
·1001 .................•.•......... 1001:1M Fast 
• 1002 ..................•..•....... 1002:1M Fast(REivolutionary) 
·1003 ............................. 1003:1M Fast(Revolutionary, with OJ:) 
• 4000 ............................. 4000:4M Slow 
• 4002 ........................••... 4002:4M Fast(Revolutionary) 

7. VERSION 
• BLANK ................................. First Rev. 
• A ......................................... Second Rev. 
• R ......................................... Third Rev. 
• C ......................................... Forth Rev . 

• ,:'1,,.'0> 
EL£crRONICS 

- :-

T OPERATING Vee 

POWER LIMITS 

SPEED 

OPERATING TEMP. 

PACKAGES 

VERSION 

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

In Full CMOS Low Power SRAM(Slow) 
• L ......................................... Low Power 
• L-L ....................................... Low Low Power 

9. PACKAGES 
• P ......................................... DIP 
o G' ......................................... SOP 
• J ......................................... SOJ or PLCC 
• T ......................................... TSOP(Standard) 
• R ......................................... TSOP(Reverse) 

10. OPERATING TEMP. 
o BLANK ................................. Commercial 
o E ......................................... Extended 
o I ..................................... .... Industrial 

11. SPEED 
SLOWSRAM 
04 ........................................ 45ns 
·5 ........................................ 55ns 
·7 ........................................ 70ns 
• S ........................................ 85ns 
010 ........................................ 100ns 
·12 ........................................ 120ns 
015 ........................................ 150ns 

FASTSRAM 
• 6 ........................................ 6ns 
07 ........................................ 7ns 
'S ........................................ 8ns 
010 ........................................ 10ns 
012 ........................................ 12ns 
• 15 ........................................ 15ns 
o 17 ........................................ 17ns 
• 20 .... · ................ · .. • .......... • .... 20ns 
• 25 ........................................ 25ns 
030 ........................................ 30ns 
035 ........................................ 35ns 

15 
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MEMORYICs FUNCTION GUIDE 

2. Synchronous Burst SRAM Ordering Information 

_1_~ -L ..! ~ ~ .l ~ ~ 10 .lL 
KMX XX X X X XX X X X-XX T- -,- -r r r T 

.MEMORY COMPONENn SPEED 

.DEVICE TYPE PACKAGES 

.ORGANIZATION POWER LIMITS 

.TECHNOLOGY VERSION 

.OPERATING Vee BURST MODE & OPTION 

DENSITY & OPTION 

1. MEMORY COMPONENT 8. VERSION 

2. DEVICE TYPE . • BLANK ................................. None 

• 6 .................................. SRAM(Async.) 
• 7 .................................. SRAM(ASSP) . 

• A ......................................... First Rev. 
• B ......................................... Second Rev. 
• C ......................................... Third Rev. 

3. ORGANIZATION 9. POWER LIMITS 
• R ................................ x8 bits • BLANK ................................. High Power 
'9 .. · .... • .. • .. • .. •·• .. ·• .. • .. • .. ·.x9bits • L ......................................... Low Power 
• 16 ................................ x16 bits 
·18 ................................ x18 bits 10; PACKAGES • ,12 ................................ x32 bits 
• 36 ................................ x36 bits 

• 64 x64 bits 

·H ......................................... BGA 
• T ......................................... TSOP rrQFP 
.J ......................................... PLCC 

'1. TECHNOLOGY ·G ......................................... QFP 
• f1LANK ......................... CMOS or AMOS 
• 8 ................................ SiCMOS 11. SPEED 

Sync Burst (CLOCK ACCESS TIME) 

5. OPERATING Vee 
• BLANK ......................... S.OV 
• V .... · ...... · .. • ........ · ........ 3.3V 

·8 ........................................ 8ns 
·9 ........................................ 9 ns 
·10 ........................................ 10ns 
·12· .. • ...... • .. • ............ • ...... • ..... • 12ns 
·15 ...... •• ...... · .. • .. • .......... • .. · .... · 15 ns 

6. DENSITY & OPTION • 20 ........................................ 20 ns 
• BLANK ......................... 32Kx9 or 64Kx18 
.!) ................................ 32K Depth Sync Pipe & Burst (CLOCK CYCLE TIME) 
• f) ................................ 64K Depth 
• I ............. :.................. 128K Depth 

·7 ........................................ 133MHz 
·8 ........................................ 116MHz 

7. BURST MODE & OPTION 
• A6 ................................ Binary Count 
• 117 ................................ Binary Count, Glue Logic 
• R8 ................................ Binary Count, Pipe Line 
• 89 ................................ 'GW.BW,Mode,F'T and ZZ 

·10 ........................................ 100MHz 
·13 ........................................ 75 MHZ 
·15 .......................................... 66 MHZ 
·17 • .... •• ........ • .... • .................. ·60 MHZ 
·20 ........................................ 50 MHZ 

• 90 ................................ Linear Count 
• 91 ................................ Linear Count,Glue Logic KM732V589 ( Pipelined I Non·Pipelined) 
• 02 ................................ Linear Count, Pipe Line ·10 ........................................ 100MHz,6ns/4OMHz,17ns 
• '15 ................................ 'GW.BW,Mode,F'T and ZZ ·15 ........................................ 66MHz,8nsl40MHz,17ns 

• 20 ........................................ 66MHz,8nsl50MHz,15ns 
• 25 ........................................ 60MHz,9nsl40MHz, 17ns 



MEMORYICs FUNCTION GUIDE 

·3. Synchronous SRAM Modul Ordering Information 

2 3 4 5 6 7 8 9 10 

KM M 7 32 V 40 A G - XX L 

SAMSUNG 
Memory 

Module 

Memory Type 

Organization 

Process & Operating Voltage 

1. SAMSUNG Memory 

2. Module 

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

4. Organization 
-S :xSbit 
-9 :x9bit 
- 16 : x16 bit 
-1S:x1Sbit 
- 32: x32 bit 
- 44: x44 bit 
- 64: x64 bit 
-72: x72 bit 

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

.,"{:fWO·» 
ELECTRONICS 

~ 
S ed 

Lead Finish & Edge 
Connector & Customer 

Component Revision 

Depth 

6. Depth 
- 32.33, 34, 35, 36 ..... : 32K 
- 64,65,66, 67, 6S ..... : 64K 
- 12S,129,130, 131 ..... : 12SK 
- 512,513,514,515 ..... : 512K 
- 544, 545, 546 .....: 544K 

7. Component Revision 

- Blank: Original 
- A : First Revision 
- B : Second Revision 

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. 

- 30: 30ns 
- 35: 35ns 
- 55: 55ns 
-70: 70ns 
- SO: SOns 
- 90: 90ns 

- Blank : Normal Power 
- L : Low Power 

------ ~-----.. ~-~~ 
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NOTES 







- KM62256C Family 
- KM68512A Family 
- KM681000B Family 
- KM681000C Family 
- KM6161000B Family 
- KM684000A Family 

32K x8 Commercial, 
64K x 8 Commercial, I 

128K x 8 Commercial, Extend 
128K x 8 Commercial, I 
64K x 16 Commercial, Ind 

512K x8 Commercial, I 

._-_ ... _---------_ ..... 





KM62256C Family CMOSSRAM 

32KxB bit Low Power CMOS Static RAM 

FEATURE SUMMARY 
• Process Technology: 0.7 uM CMOS 
• Organization: 32K x 8 
• Power Supply Voltage: Single 5V +1- 10% 
• Low Data Retention Voltage: 2V(Min) 
• Three state output and TTL Compatible 
• Package Type: JEDEC Standard 

28-DIP, 28-S0P, 28-TSOP(I)-Forward/Reverse 

PRODUCT FAMILY 

KM62256CL Commercial ...................... 
KM62256CL-L 45*/55nOns 

701100ns 

KM62256CLI Industrial ............. , ....... . 
KM62256CLI-L(-40-85 ·C) 701100ns 

* measured with 30pF test load 

PIN DESCRIPTION 

~O 
3 

AI. IOE 
A12 A11 

AO 
A13 AO • 5 

e 28-PinTSOP 7 
• Type I - Forward • 

AO A.3 -.. AO Vee A •• 
A'2 

A3 A7 ,. 
11 
12 A2 A.D AO 

AS 
/CS '" 13 

A3 " 

A3 ,. 
'" 13 
AS 12 
M 11 
A7 'D 

28-PinTSOP A12 • AI. I 
Type I - Reverse Vee 7 

/WE • A13 5 
AO • 
AO 3 

A" 2 
IOE 10 

tl''{:filih> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM62256C family is fabricated by SAMSUNG's 
advanced CMOS process technology. The family 
can support various operating temperature renges 
and has various package types for user flexibility of 
system design. The fa!Tlily also support low data 
retention voltage for battery back-up operations with 
low data retention current. 

28-DIP, 28-S0P . 100uA ....................... 
RtF 20uA 

28-S0P 100uA 
70mA 

')DTC! ..... D.fI' RtF 50uA 

28-S0P 100uA 
28-TSOP(I) RtF ......... 50uA·· ..... . 

II 

FUNCTIONAL BLOCK DIAGRAM 

28 27 
28 I 
25 I .. I 
23 
22 

=~ II 
17 .. 
15 

AID 
/CS 
oa 
(1J 

OS 
105 
104 
Vn 
103 
102 
101 
III AI 
A2 

28 
27 
28 
25 .. 
23 
22 
21 
2D 
II 
11 17 ,. 
15 

o o 

~ 
i 
5· 

23 



KM62256C .Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM62256CLP-4 28-DIP, 4Sns, L-pwr KM62256CLGE-7 28-S0P, 7Ons, L-pwr KM62256CLGI-7 28-SOP, 7Ons, L-pwr 
KM62256CLP-4L 28-D1P, 45ns, , LL-pwr KM62256CLGE-7L 28-SOP, 70ns, LL-pwr KM62256CLGI-7L 28-S0P, 7On8, LL-pwr 
KM62256CLP.o 28-DlP, 55ns, , L-pwr KM62256CLGE-10 28-S0P, 100ns, L-pwr KM62256CLGI-10 28-S0P, 100ns, L-pwr 
KM62256CLP-OL 28-DIP, 55ns, LL-pwr KM62256CLGE-10l 28-SOP, 100ns, LL-pwr KM62256CLGI-10l 28-S0P, 100ns, LL-pwr 
KM62256CLP-7 28-D1P, 70ns, , L-pwr ~256CL TGE-7 28-TSOP F, 70ns, L-pwr KM62256CLTGI-7 28-TSOP F, 7Ons, L-pwr 
KM62256CLP-7L 28-DIP, 7Ons, LL-pwr KM62256CLTGE-7L 28-TSOP F, 7Ons, LL-pwr KM62256CLTGI-7L 28-TSOP F, 7Ons, LL-pwr 
KM62256CLG-4 28-S0P, 45ns, L-pwr KM62256CLTGE-10 28-TSOP F, 1000s, L-pwr KM62256CL TGI-10 28-TSOP F, 100n8, L-pwr 
KM62256CLG-4L 28-S0P, 45ns, LL-pwr KM62256CLTGE-1OL 28-TSOP F, 100ns, LL-pwr KM62256CLTGI-10L 28-TSOP F,100ns, LL-pwr 
KM62256CLG.o 28-SOP,'55ns, L-pwr KM62256ClRGE-7 28-TSOP R, 70ns, L-pwr KM62256CLRGI-7 28-TSOP R, 70ns, L-pwr 
KM62256CLG-OL 28-S0P, 55ns, LL-pwr KM62256CLRGE-7L 28-TSOP R, 7Ons, LL-pwr KM62256CLRGI-7L 28-TSOP R, 70ns, LL-pwr 
KM62256CLG-7 28-S0P, 70ns, L-pwr KM62256CLRGE-10 28-TSOP R, 100ns, L-pwr 1<M62256CLRGI-10 28-TSOP R, 10Ons, L-pwr 
KM62256CLG-7L 28-S0P, 7Ons, LL-pwr KM62256CLRGE-10l 28-TSOP R, 100ns, LL-pwr KM62256CLRGI-10l 28-TSOP R, 100ns, LL-pwr 
KM62256CL TG -4 28-TSOP F, 45ns, L-pwr 
KM62256CL TG -4L 28-TSOP F, 45ns, LL-pwr 
KM62256CLTG-O 28-TSOP F, 55ns, L-pwr 

KM62256CLTG-5l 28-TSOP F, 55ns, LL-pwr 
KM62256CL TG-7 28-TSOP F, 7Ons, L-pwr 
KM62256CLTG-7L 28-TSOP F, 70ns, LL-pwr 
KM62256CLRG-4 28-TSOP R, 4Sns, L-pwr 
KM62256CLRG-4L 28-TSOP R, 45ns, LL-pwr 
KM62256CLRG-O 28-TSOP R, 55ns, L-pwr 
KM62256CLRG-5l 28-TSOP R, 55ns, LL-pwr 
KM62256CLRG-7 28-TSOP R, 7Ons, L-pwr 
KM62256CLRG-7L 28-TSOP R, 7Ons, LL-pwr 

ORDERING INFORMATION 

K M6 2 X 256C X X X XX X 

T T T Low Low Power 

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

'--------- Operating Temp erature : 
1=lnstrial, E=Extended, Blank=Commercial 

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

'------------- Low Power 

'-------------- Die Version: C=4th generation 
"'--_____________ Density: 256=256K bit 

'--____ ----------- Blank=5V, V=3.0-3.6V, U=2.7-3.3V 
'--_________________ Organiztion: 2= x8 

SEC standard SRAM 

t1'MflIU'> ELEmONICS 
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KM62256C Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS * 
',:1,,: :;: 

} ~ji . 

Soldering temperature and time Tsolder 

• Stresses greater than those listed under 'Absolute Maximum Ratings' may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

* 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 
.*. Vi\(min)=-3.0V for s50ns pulse 

CAPACITANCE * (f=1MHz, Ta=25 ·C) 

Item Symbol Test Condition Min 
Input capacitance Cin Vin=OV -
InpuUOutput capacitance Cio Vio=OV -
• Capacitance is sampled not 100% tested 

tl,'{¥jihitP 
ELECTRONICS 

Max Unit 
6 pF 

8 pF 

II 
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KM62256C Family 

DC AND OPERATING CHARACTERISTICS 

Operating power supply 

Average operating current 

Standby KM62256CL 

Current 

(CMOS) KM62256CLE 

KM62256CLE-L 

KM62256CLI 

KM62256CLI-L 

Icc1 

Icc2 

Isb1 

Cycle tirne=1 uS 100% duty 

ICSS:0.2V, VilS:0.2V, 

Vin~Vcc-0.2V, lio=OrnA 

Min cycle, 100% duty 

ICS~Vcc-O.2V 

VinS:O.2Vor 

Vin~Vcc-0.2V 

L 

LL 

L 

LL 

L ...... 
LL 

-1 

* 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%, unless otherwise specified 
3) Industrial Product: Ta=-40 to 85 ·C, Vcc=5V+/-10%, unless otherwise specified 

** Ta=25·C 
*** 20mA for Extened and Industrial Products 
**** 10mA for Extended and Industrial Products 
*****2mA for Extended and Industrial Products 

.AC CHARACTERISTICS 

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

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

41:!t'¥i'U itJt 
ELECTRONICS 

o 

CMOSSRAM· 

uA 

rnA 

70 rnA 

2 100 uA ......... ........ . ........ 
20 uA 

100 uA ........ ........ ......... 
50 uA 

. ....... .. 19.C! .. .. . \If.. ... 
50 uA 
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KM62256C Family CMOSSRAM 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

PARAMETER LIST FOR EACH SPEED BIN II 
Readr-__ ~ ________________ r-~~+-~r--+ __ -r __ ;-__ r--; __ -+ __ ~~=-~ 

Wrimr---~--------------~r-~~+-~r--+---r--;---r--;---+--~~=-~ 

• All the parameters are measured with 30pF test load 

tl'! tijii h*' 
ELECTRONICS 
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KM62256C Family CMOSSRAM 

DATA RETENTION CHARACTERISTICS 

Data retention current Idr KM62256CL 

waveform 

* 1) Commercial Product: Ta=O to 70 ·C, unless otherwise specified 
2) Extended Product: Ta=-2~ to 85 ·C, unless otherwise specified 
3) Industrial Product: 1a=-40 to 85 ·C, unless otherwise specified 

**Ta=25 ·C 

DTA RETENTION TIMING DIAGRAM 

tSDR Data retention mode 

V~ __________ +-____ ~ 

0.5 10 

50 
25 uA 

50 
25 

I----"--Ir----II-----t ms 

tRDR 

4.5\( ....................................................................................................... . 

Vdr 

IC.S 
ICS~Vcc-0.2V 

GND······································,············ ....................................................... . 

FUNCTIONAL DESCRIPTION 

* X means don't care 

tl:1tWi',n; 
ELEcrRONICS 
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KM62256C Family CMOSSRAM 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 

(ICS=IOE=ViI. IWE=Vih) 

Address _~t----,-----tRC-=*_ 

Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE (IWE=VIH) 

Address 

ICS 

IOE 

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 tu (min.)both for a given device and from 

device to device. 

tl:1:'¥JiV" ELECTRONICS 

II 
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KM62256C Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (/WE Controlled) 

Address 

ICS 

Data in DataVailid 

Data out Data Unl1Afi,nAd 

TIMING WAVEFORM OF WRITE CYCLE (/CS Controlled) 

Address 

tWR(4) 

ICS 

/WE 

Data in 

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

Notes (WRITE CYCLE) 

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

2. tCW is measured from the later of ICS 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 ICS,or /WE 

going high. 

t?'!li1"}'; 
ELECl'RONICS 
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KM62256CFamily CMOSSRAM 

TECHNICAL INFORMATION 
1) Icc2 characteristics by temperature variation 

All the values in this graph are depicted by the relative value with the maximum value 
measured at S.OV Vce and -40'C temperature. The basic relative value of 1cc2 at that 
condition is set into 1. 

Icc2 v.s Temperature @ Vcc=5V 

1.00 

'ii 
0.90 ~ 

~ 
~ 0.80 

i 
i 0.70 

N 
0.60 u 

.!:! 

0.50 

-40 -10 o 25 

Temperature 

40 70 85 

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

All the values in this graph are depicted by the relative value with the maximum value 
measured at S.OV Vee and 8S'C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 

Isb1 v.s Temperature@ Vcc=5.0V 

1.00 

'i" 
0.80 :::J 

~ 
~ 0.60 
:p 

l 0.40 - 0.20 .a 
.!!! 

~ .......................... + .... ,..............-+...........................;. ................................. + .......................... + ............. 0~. 
~································I·····································1····································+ .................................. + ................................. ,vL ............. . 
1- ........................... + ................................. + ................................. + ............................ +./ .......... r--+----­

----1 ·······························r·····················-... _ . 

0.00 
-40 -10 o 25 40 70 85 

Tem perature('C ) 

tl:!t1ijil}';; 
. ElECTRONICS 

II 
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KM62256C Family CMOSSRAM 

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

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

Idrv.s Temperature 0 Vcc=3.0V 

1.00 -! 0.80 

~ 0.60 t 
i 0.40 I 
'C" 0.20 3! 

! ! ! I I 
. __ .......... _ ... _ .... _ ... -.i. ........ __ ._._ ...... --,._.1 ... _. __ .......... _._._._ ...... 1. ...... _._._._ ............ _._ . .1. ... _ ............ _._ .... _ .... __ .1.. __ ._._...... . ..... _-... _. 

! I . i ! 
iii 
! I I 
iii i ·······-···············_····_···r············_·_·_···· ...... -."1 ... _._ .................. _ ......... 1" ...... _ ... _ ... _ .......... _._.!. __ ...... _ ... __ .... -._........ ··_.ri·_.·_ ....... _ •... _._._. 

I l ! ! I 

········· __ ··········_-·_···1·····_····_-_·_·········· .. -.. ~ ... -.-............ -.... -........ ~ ....... -.-.-.-............ -.-.. ~ .. -........... -.- ············_·i··_ .. ····_ .. ··· .. ···········_·_ .. 
! ! 1 I I 
! ! I .! ! ·_·_············ __ ·_·_·_·r·········_·_·_····· __ ··I······_········_···_··_···r···_·_·_····_···_·· __ ··

j 
············_·_·_···········r········_·_······_······-._ .. 

0.00 ~ __ ....... __ ...... :::::::::_---J ___ .L.-__ -1-__ -' 

-40 -10 o 25 40 .70 85 

Temperature('t ) 

tl,'{¥jihiS 
ELECI'RONICS 
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KM68512A Family 

64KxB bit Low Power CMOS Static RAM 

FEATURE SUMMARY 
• Process Technology: 0.6 urn CMOS 

• Organization: 64K x8 
• Power Supply Voltage: Single SV +/- 10% 

• Low Data Retention Voltage: 2V(Min) 

• Three state output and TTL Compatible 

• Package Type: JEDEC Standard 
32-S0P, 32-TSOP(I)-Forward 

PRODUCT FAMILY 
q~~(~1l~d .. 

T~mp~tf~~r' 

GENERAL DESCRIPTION 
The KM68512A family is fabricated by SAMSUNG's 

advanced CMOS process technology. The family 

can support various operating temperature ragnges 

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. 

KM68512AL Commercial 

KM68512AL-L (0-70 ·C) 

32-S0P 
4S*/55170ns 32-TSOP(I) F 

100uA 

20uA 
70mA 

KM68512ALI Industrial 32-S0P 100uA 
70/100ns ·········SOuA········ ...................... 

KM68512ALI-L (-40-85 ·C) 32-TSOP(I) F 

.. measured with 30pF test load 

PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 

N.C v" Al1 32 /oE 

N.C A1. 
A. 31 A10 
/Ill 30 reS1 

r-
A1. CS2 A13 " 110' 
A12 NYE lEW 2B "07 

CS2 32-PinTSOP 27 110. 
A7 A13 A1. " IIOS 

A' /Ill v" Type I - Forward ,. 1104 
N.C 2. v .. 

AS /Ill N.C 23 1/03 

A4 Al1 
A1. 22 1/02 
A12 21 1/01 

A3 10E A7 2. AO 

A2 A1. 
/Ill I. A1 
AS 18 A2 

A3-A7, ~ Cell A12-A15 0 .. CIl r-- Array - C"l 
0 
Co 
CIl .... 

A1 ICS A4 17 A3 

AO 110' 

1/01 1107 

1102 1106 

1103 1/05 

v .. 1104 

I r-

AO-A2, '--

A8-All V-Decoder - (") . 0 - ;a 
~~Ii ii. . .. ~~~ ..... · .. ·.;;L (\i ><. . :.7 ':"'. 

AD-AI5 Address Inputs Vee Power I 
2-
r 
0 

CQ 

!WE Write Enable Input Vss Ground 
1101-8 o· 

~ .. 
1/0 Buffer .... -ICS1, CS2 Chip Select Input N.C No Connection -

10E Output Enable Input 

I/OH/016 Data Input/Output 
ICS1, CS2, !WE, 10E, .. -

41:MfjiUitJt 
ELECTRONICS 

I 
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K.M685'2AFamily 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT ~(ST ." .. 

KM68S12ALG-4 32-S0P,45ns, L:pwr 

KM68S12ALG-4L 32-S0P,45ns, LL-pwr 

KM68S12ALG-S 32-S0P, 55ns, L-pwr 

KM68S12ALG-5L 32-S0P, 55ns, LL-pWr 

KM68S12ALG-7 32-S0P, 70ns, L-pwr 

KM68S12ALG-7L 32-S0P, 70ns, LL-pwr 

KM68S12AL T-4 32-TSOP F, 45ns, L-pwr 

KM68S12AL T -4L 32-TSOP F, 45ns;LL-Pwr 
". 

KM68S12AL T-!; 
, 

32:TSOP F, 55ns, L-pwr 

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

KM68512ALT-7 32-TSOP F, 7Ons, L-pwr 

KM68S12AL t·7L 32-TSOP F, 70ns, tL-pwr 

ORDERING INFORMATiON' 

KM68 X 512 A X x X - XX X 

')"'" 
KM68512ALGI-7 

KM68512ALGI~7L 

KM68512ALGI-10 

KM68512ALGI-10L 

KM68512ALTI-7 

KM68512AL TI-7L 

KM68512ALTI-10 

KM68S12ALTI-l0L 

... 

32-S0P, 70ns, L-pwr 

32-S0P, 70ns, LL-pwr 

32-S0P, lOOns, L-pwr 

32-S0P, lOOns, LL-pwr 

32-TSOP F, 70ns, L-pwr 

32-TSOP F, 70ns, LL-pwr 

32-TSOP F,100ns, L-pwr 

32-TSOP F, lOOns, LL-pwr 

.' 

. 

T TL- Low Low Power 

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

'-------- Operating Temperature: 
1=lndustrial, E=Extended, Blank=Commercial 

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

~---------- Low Power 

1------------- Die Version: A=2nd generation 
'------_________ Density: 512=512Kbit 

~------,,,,..,.._--_------ Blank=5V 
~ ________________ Organiztion: 8= x8 

~ __________________ SEC Standard SRAM 

t1":':fWd" 
ELECTRONICS 
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KM68512A Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS • 

* Stresses greater than those listed under 'Absolute Maximum Ratings' may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS· 

* 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 
*** ViI(min)=-3.0V for ~50ns pulse 

CAPACITANCE • (f=1MHz, Ta=25 ·C) 

* Capacitance is sampled not 100% tested 

tl:1:Wji'U> 
ELECTRONICS 

II 
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~NJ~8512~.'Family 

DC AND OPERATING CHARACTERISTICS 

oOvVe=ViI, Vio=Vss to Vcc 

Operating power supply Icc 

• .,I<.rgr ... operating current 

Icc1 Cycle time=1 uS 100% duty 

ICS1 ';;;0.2\1, CS2~ Vcc-0.2V 

Vil,,;0.2V, Vih~.Vcc-O.2V, lio=OmA 

Icc2 Min cycle, 100% duty 

ICS =Vil, CS2=Vih,lio=OmA 

Standby KM68512AUL-L Isb1 ICS1 ~ Vco-O.2V and L 

Current CS2~Vco-O.2V LL 

(CMOS) KM68512ALl/LI-L orCS2,,;0.2V L 
Vin";O.2VorVin~Vcc-O.2V LL 

* 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 . 

AC CHARACTERISTICS 

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

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

tl"t'¥jii}l; 
ELECTRONICS 
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KM68512A Family CMOSSRAM. 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

* parameters are measured with 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN II 

* All the parameters are measured with 30pF test load 

41:1:'i1l'U> 
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.CMOSSRAM . "'. . .. ' / 

'"." . 
DATA RETENTION CHARACTERISTICS 

KM68512AUL~1;. 

KM6851 

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 

uA 
~---+---+--~---4 

50 

25 

*** ICS1 >- VCc~O.2V, CS2 >-ycc-O:2V(/CS1 controlled) or CS2 ~ O.2V(CS2 controlled) 

DATA RETi:NTION TIMING DIAGRAM 

1) ICS1 Controlled 

Vee 

4.5V 

2,.2V 

Vdr 

"tSDR Dataretention mode 

Its ~ Vcc-O.2V 

tRDR 

ICS1 
GND 

..................... ,; ".' ..................................................... :. ................... ' ............ ~ 

2)CS2 Controlled 

Vee 

4.5V 

CS2 

Vdr 

Data retention mode ... 

tSDR-~~ 1-4f-- tRDR 

O.4V ................................. . ............. G13.4:siP .. ;2.\{ ....•.•..•.•••.•••.•..•.••••...•..••..••..••.•.• 

GND 

tl'MfJliUtJ 
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KM68512A Family CMOSSRAM 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE (1kAddressControlled) 

(/CS=IOE=ViI, CS2=IWE=Vih) 

Address _~t----_tRC-=*_ 

Data Out Previous Data Valid Data Valid 

TIMING WAVE FORM OF READ CYCLE(2) (IWE=VIH) 

Address 

fCS1 

CS2 

fOE 

Data out DataVailid 

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

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

device to device interconnection. 

41:!:,¥jiiU» 
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KM6851'2Ai'Family 
•. .' ." , >'.~ • ,. , .." 

CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(1) (IWEControlled) ".-' 

Address 

ICS1 

CS2 

fINE 

Data in 

Data out Data Undefined 

TIMING WAVE FORM OF WRITE CYCLE(2) (/CS1 Controlled) 

Address 

tWR(4) 

ICS1 

CS2 
tC02 

fINE 

Data in OataVailid 

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

tl:!:'¥jihitJ 
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KM68512A Family CMOSSRAM 

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

Address 

ICS1 

CS2 

mE -, 
Data in 

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

Notes(Wrlte Cycle) 
1. A write occurs during the overlap of a low ICS1. a high CS2 and a low mE. A write begins at the latest transition 

among ICS1 going low. CS2 going high and mE going low. A write ends at the earliest transition among ICS1 going 
high. CS2 going low and mE going high. tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of ICS1 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 atJCS1. or mE 

going high. tWR2 applied in case a write ends at CS2 going to low. 

FUNCTIONAL DESCRIPTION 

tl:n¥,i.}'; 
ELEmONICS 
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CMO$$RAM. 
128Kx8 bit High Speed CMOS Static. RAM 

FEATURE SUMMARY .. 
• Proce~ Technology: 0,6 um CMOS 

• Organization : 128Kx 8 

• Power Supply Voltage : Single 5V +/- 10% 

• Low Data Retention Voltaga: 2V(Min) 

• Three state output and nUCompalible 

• Package Type: JEOEC Standard 

PRODUCT FAMILY 

KM681000BL Commercial .................... ~:" . 55170n5 KM681 OOOBL~L·· 1(0"'70 'C) 

KM681000BLE Extended ...................... 
(~~5 __ 85 'C) 70/1001'15 

KM681000BLE-L 

KM681000BU Industrial ....................... 70/100ns 
KM681000BU-L (-40-85 'C) 

GE~ERALDESCRlpTI()", 

The KM681000B family is fabricated by SAMSUNG's 

advanced CMOS process technology, The family 

can support. vari04s •. operating·· temperature ranges 
.and has variOus package.lypes.Joruser fleXibility of 

system design, The family also support low data 

retention voltage for battery back-up operations with 

low data retention current. 

""".';';.;""".';.; ... ~'.; ... '.';.' .... 
32-01P, 32-S0P 100uA ....................... 
32-TSOP(I) RlF 20uA 

32-S0P 100uA 
70mA ........................ 

32-'Il:>ul"(l) RlF 50uA 

32-S0P 100uA ....................... 
32-1l:>ul"(l) RlF 50uA 

PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM 

N.C 
• All ..r."'="-..,...---"-_ ....... ---;;;t-, 32 .. .. 

A13 -CS2 
A13 A15 

Veo 
27 M N.C 

AI A1. 
AI. 

~11 "'2 

~E : 

AS 

·31 
30 
21 
32 

32-PinTSOP 
27 
20 

Type I - Forward 
25 
24 
n 
22 
21 
20 
11 
18 
17 M~_~~ ___ ---"-_~ 

""" 
1107 

AI 18 
AS .15 

""" AI I. 

""" 
AI 13 

AI> 12 
1/04 AI. 11 

Aft I. 
32-PinTSOP N.C • Vee • Type I - Reverse AIS 7 

ee2 8 - • 
A13 • 
AI 3 .. ~O All 

tl:l{:fjii}l$ 
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Ao-3,A8-11 

IOE 
AI. 
/CSI 
108 

A4--7, 107 
108 A12-16 105 
104 
Vo. 
103 
102 
101 
AO 
AI 
A2 
A3 

VH 
104 
lOS 
108 
107 
108 
/CSI 
AI. 
IOE 
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KM6810008 Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

Q~miij~rc::l'l·r~mppr~~q~t~( •• • ·.·.> .. ·· .. · .. > .•• ·.· .• ·.·.E.· .•..•. X1.·.· .....•. ·. e ...•. n ..•. • ..•.•. d .• •.· ..•. · .•.. ed .• · .•• · ....•••. T.· .. e ..... •.· .. ·.m.·.·.·.·.·.·. P.·.·.· ••...•••.•. p ...•.. · ... r.· ... Q.·.·.· ... · ..•. ·.d.·. • .. ·.u.· .• · ..• • •. ··.c:.·.· •. • . .t.· .•. s .. ·.· .. · .• · .. · ... · .••.•..•.••.....••..•..•..•...... · ............ ·•· .. iiHdti$it itt~iri~Ptdduetir·>· ...•....• 
.. ... ..... ... .. . .. .. . ..... .... .... .\i ....... \ .• • .••• · •.•. · •.. •.·.· .. · ..•. ·•• ... ·.·.· .•. • ..•..•....••.•.••...•.•..•••.•.•........•..........•...... · ... · .. · ...•....•.. ·.·.• ...•.. ·.· ..• · .•...•.•. '.·.·.1·.··.·.<.·.·.·.· •. ·.JII· .. ·.·.•.·• ... ·o· .. · .. ·.•.· ...... ·.·.·• .. ·.· ... ·s.· .. •••• .. e.·.· .. ·.·.· ..•...•. · •. · .... ·· .. ·.·.·c·.·.·.· .• ·.·.··.··.)··.·.· ••.•. •.· ••.•. ·.· ..••......•..............•..........•..•....•.....•.•.................•..•.........•...•..•.....•....•••..•...••..••.••.•.. ) (I) .. tlt·~}i ... ·h~~~~~~¢) > ... .... .. . v~ ~ 

~~#~~~~iL ..... f:U~tt~~~r.···.··· .......•. > ·.···partNj ll1'> .•.•.. ·F.y~¢ti9H>(iP,ijN.m~y ?FQrl!itj~n'>}' ". 
KM681OO0BLP-5 

KM6810ooBLP-5L 

KM6810ooBLP-7 

KM681000BLP-7L 

KM681000BLG-5 

KM68loo0BLG-5L 

KM68l000BLG-7 

KM681000BLG-7L 

KM681 OOOBL T-5 

32-DIP, 55ns, , L-pwr 

32-DIP, 55ns, LL-pwr 

32-DIP, 70ns, , L-pwr 

32-DIP, 70ns, LL-pwr 

32-S0P, 55ns, L-pwr 

32-S0P,55ns, LL-pwr 

32-S0P, 70ns, L-pwr 

32-S0P, 70ns, LL-pwr 

32-TSOP F, 55ns, L-pwr 

KM681000BLGE-7 32-S0P, 70ns, L-pwr 

KM681000BLGE-7L 32-S0P, 70ns, LL-pwr 

KM681OOOBLGE-l0 32-S0P, lOOns, L-pwr 

KM681000BLGE-l0L 32-S0P, lOOns, LL-pwr 

KM681000BL TE-7 32-TSOP F, 70ns, L-pwr 

KM681000BL TE-7L 32-TSOP F, 70ns, LL-pwr 

KM681000BL TE-l0 32-TSOP F, lOOns, L-pwr 

KM681000BL TE·l0L 32·TSOP F, lOOns, LL-pwr 

KM681000BLRE·7 32-TSOP R, 70ns, L-pwr 

KM681000BLGI-7 32-S0P, 70ns, L-pwr 

KM681OO0BLGI-7L 32-S0P, 70ns, LL-pwr 

KM681OOOBLGI-l0 32-S0P, lOOns, L-pwr 

KM681000BLGI-l0L 32-S0P, lOOns, LL-pwr 

KM681000BL TI-7 32-TSOP F, 70ns, L-pwr 

KM681000BL TI-7L 32-TSOP F, 70ns, LL.pwr 

KM681OOOBLTI·l0 32-TSOP F, lOOns, L-pwr 

KM681000BL TI·l0L 32-TSOP F, lOOns, LL-pwr 

KM6810ooBLRI-7 32-TSOP R, 70ns, L-pwr 

KM681000BLT-5L 32-TSOP F, 55ns, LL-pwr KM681000BLRE-7L 32-TSOP R, 70ns, LL-pwr KM681000BLR-17L 32-TSOP R, 70ns, LL-pwr 

KM681000BLT-7 32-TSOP F, 70ns, L-pwr KM681000BLRE-l0 32-TSOP R, lOOns, L-pwr KM6810ooBLRI-l0 32-TSOP R, lOOns, L-pwr 

KM681000BLT-7L 32-TSOP F, 70ns, LL-pwr KM681000BLRE-l0L 32-TSOP R, lOOns, LL-pwr KM681000BLRI-l0L 32-TSOP R, lOOns, LL-pwr 

KM681000BLR-5 32-TSOP R, 55ns, L-pwr 

KM681000BLR-5L 32-TSOP R, 55ns, LL-pwr 

KM68l000BLR-7 32-TSOP R, 70ns, L-pwr 

KM6810ooBLR-7L 32-TSOP R, 70ns, LL-pwr 

ORDERING INFORMATION 

KM6 8 X 1000 8 X X 
-'---r- -- -- -r""'"" 

X - XX X 

T T T_ Low Low Power 

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

L-______ Operating Temperature: 

1=lndustrial, E=Extended, Blank=Commercial 
1--________ Package Type: G=SOP, P=DIP, 

T=TSOP Forward, R=TSOP Reverse 

1------------ Low Power 

'-------------- Die Version: B=3'rd generation 

'---------------- Density: 1000=1Mbit 

1----------------- Blank=5V, V=3.0-3.6V, U=2.7-3.3V 
L-_________________ Organiztion: 8=x8 

1--------------------- SEC Standard SRAM 

tl"ti)i,a;; 
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KM681000B Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS • 

·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 ofthis specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING ·CONDITIONS· 

• 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 
*** ViI(min)=-3.0V for s50ns pulse 

CAPACITANCE • (f=1 MHz; Ta=25 ·C) 

* Capacitance is sampled not 1 00% tested 

tl:,{:fWd'; 
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KM681000B Family 

DC AND OPERATING CHARACTERISTICS 

Output leakage current 110 ICS1=Vih or CS2=ViI or 

IWE=ViI Vio=Vss to Vcc 
Operating power supply current Icc ICS1 =ViI, CS2=Vih 

Vin=Vih or Vii, lio=OmA 

-1 

CMOSSRAM 

1 uA 

7 15** rnA 

Average operating current Icc1 Cycle time=1 uS 100% duty 10*** rnA 2 
ICS1 S:0.2V, CS2;;,.Vcc-0.2V 

r----4~1i~0=~0~m~A~,/~C~S~1=~V~i~I.C~S~2~=~~~lh---4----+----+----r---~ 

Current 

(CMOS) 

KM681000BLE-L 

KM681000BLI 

KM681000BLI-L 

or CS2S:0.2V 

• 1) Commercial Product: Ta=O to 70 ·C, Vcc=5V+f-10%. unless otherwise specified 
2) Extended Product: Ta=-25 to 85 ·C. Vcc=5V+f-10%, unless otherwise specified 
3) Industrial Product: Ta=-40 to 85 ·C. Vcc=5V+/-10%, unless otherwise specified 

•• 20mA for Extened and Industrial Products 
.... 15mA for Extended and Industrial Products 

A.C CHARACTERISTICS 

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

o 

50 uA 

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

t1,'{:fWd·;; 
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KM681000B Family CMOSSRAM 

TEST CONDITIONS (2. Temperature and Vee Conditions)··· 

PARAMETER LIST FOR EACH SPEED BIN 

Write I-----=------------ir__-=.:.;=----+--'~r___I_.:...:...+__t~"_I_-t_...!!.:::__I 

tl'!t'¥)ih'iP 
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KM6810008 Family CMOSSRAM 
DATA RETENTION CHARACTERISTICS 

KM681000BL 

KM681000BL-L 

KM681000BLE 

KM681000BLE-L 

KM681000BLI 

waveform 

• 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 
••• ICS1 :?Vcc-0.2V, CS2:?'Vcc-0.2V(/CS1 controlled) or CS2:S:0.2V(CS2 controlled) 

DATA RETENTION TIMING DIAGRAM 

1) ICS1 controlled tSDR Data retention mode 

Vcc -----f----.. 

tRDR 

4.5V ........•.............•.............•................•.•...•.•.•..........................•..•..•.••....• 

Vdr .•...•..•......• 

ICS1 
ICS:?'Vcc-O.2V 

GND··················································· .......................................................... . 

2) CS2 controlled Data retention mode 

Vee ________ -,. 

4.5V .•....•.•...•..••...•........•••.•••.•...•......•........•....•......•.....••....•....•••......••.•.•.••.•• 

= ~tY =f~~ Vdr .......................... .. ......... ................................. . 

O.4V ............................. H ................ ~~.~~.~·~~ ............................................... . 
GND ............................................................................................................ . 

tl"":fWd'*, 
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~M881 OQQB Family CMOSSRAM 
.£ ,.a;~. ~,' . , 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1)(f.ddressControlled) 

(/CS=IOE=ViI, CS2=IWE';'Vih) . 

Address 

Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (NVE=VIH) 

Address 

ICS1 

CS2 

IOE 

Data out DataVailid 

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 alld voltage condition, tHZ(Max) is less than tLZ(Min) both for a given device and 

device to device interconnection. 

tl+WJi·U;; 
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KM681000B Family CMOSSRAM 

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

Address 

ICS 

CS2 

/WE I 
Data in DataVailid 

Data out Data Undefined 

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

Address 

ICS1 

CS2 

/WE 

Data in 

Data out ----High -Z--------------Hlgh -Z.----

tllMfJiih> 
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KM681 0008 'Family CMOSSRAM 

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

Data in 

Data out ----High -Z.--------"'--"'--------High -Z----

Notes(Write Cycle} 
1. A write occurs during the overlap of a low ICS1, a high CS2 and a low !WE. A write begins at the latest transition 

among ICS1 going low,. CS2 going high and !WE going low. Awrite ends at the earliest transition among ICS1 going 
high, CS2 going low and !WE going high, tWP is measured from the beginning of write to the end of write. 

2. tCW is measu~ed from the later of ICSf going low orC$2 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 atlCS1, or !WE 

going high, tWR2 applied in case a write ends at CS2 going to low. 

FUNCTIONAL DESCRIPTION 

* X means don't care 

t1:!tAW' a» 
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KM6810008 Family CMOSSRAM 

TECHNICAL INFORMATION 
1) Icc2 characteristics by temperature variation 

All the values in this graph are depicted by the relative value with the maximum value 
measured at S.OV Vcc and -40·C temperature. The basic relative value of Icc2 at that 
condition is set into 1. 

Icc2 v.s Temperature @ Vcc=5V 

1.00 

-;-
~ 0.95 
~ 
GI 
> 0.90 ;: 
III 
Cii 
0:: 
N 0.85 u 
.!:! 

0.80 

I -40 

~----
-10 o 25 40 70 85 

Temperaturerc ) 

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

All the values in this graph are depicted by the relative value with the maximum value 
measured at S.OV Vee and 8S·C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 

1.20 

Gi' 
1.00 

~ 

iii 0.80 > 
~ 
:; 0.60 

-4.5V 
----5.0V 

"ii 
~ 0.40 .... 

__ 5.5V 

J:l 
.l!! 

0.20 

0.00 

-40 -10 0 25 40 70 85 

Temperature('C ) 

4J:Mfj'·H> 
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KM~~1 OOQBFamUy., CMOSS'RAM 

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

-CD 
::::I 

~ 

I 
~ 
"I:" 
::!2 

Ail the values in this graph is depicted by the relative value with the maximum value 
measured at Vdr=3.0V and 8S·C temperature. The basic relative value of Idr at that 
condition is set into 1. 

1.400 

1.200 

1.000 

0.800 

0.600 

0.400 

0.200 

0.000 
-40 -10 

I 
1/' 

1///·' 
h /'/ ,'~. 

,,~-' 

£:;/ 
/~ 

/ 
.-I v¥ 

~ ;.,.",.~~ !"'" 

o 25 40 70 85 

Temperature("C) 

-tl-2.0V 
····.,~:····2.5V 

~3.0V 

___ 3.5V 
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KM681000C Family 
Advance Information 

CMOSSRAM 

128Kx8 bit Low Power CMOS Static RAM 

FEATURE SUMMARY 
• Process Technology: 0.4 uM CMOS 

• Organization : 128K x 8 
• Power Supply Voltage: Single 5V +/- to% 
• Low Data Retention Voltage : 2V(Min) 

• Three state output and TTL Compatible 

• Package Type: JEDEC Standard 

32-DIP, 32-S0P, 32-TSOP(I)-ForwardlReverse 

PRODUCT FAMILY 

4.5-5.5V 

GENERAL DESCRIPTION 
The KM681000C family is fabricated by 

SAMSUNG's advanced CMOS process technology. 

The family can support various 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 operations with 

low data retention current. 

2uA 90mA 
32-S0P KM681000CLI 

KM681000CLI-L 

Industrial 

(-40-85 ·C) 4.5-5.5V 55*170ns 32-TSOP(I) RIF 

10uA 

4uA 

* measured with 30pF test load 

PIN DESCRIPTION 

N.C. 
............, 

32 Yeo AlI 

Ale 31 AIS 
AI .. 

AI. 3 30 CS2 AI. 
N<E 

AI2 • 21 /WE CS2 
A7 S 32 AI. AIS .. ~ g .. Vee 

e ZI N.C. .. ~ 7 32-Pin DIP 20 gAl A.e 
A •• 

M • 32-Pin SOP 25 
AlI A'2 

A3 • .. IOE A7 .. 

! ~O 
! ! 
! ! 

8 
10 
11 
.2 
13 

•• A2 • 0 23 AID .,. 15 

AI 11 22 /OS M .e 

III .2 2. 1108 

1/01 .3 21 1107 M 
M 

5: .e 
.5 

1/02 ,. •• 1108 NJ •• 
1/02 15 11 I/O! A7 

AI2 
13 
.2 

\In .e 17 1/04 A •• 11 
All .0 
N.C. 8 
Yeo • A,S 7 
CS2 e 
/WE 5 
A.3 • 
NJ • AI 

AlI ~o 

.,,'{:filla> 
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32 .. 
30 
28 
32 

32-PinTSOP 
ZI 
28 

Type I - Forward 
28 .. 
23 
22 
2' 
20 
18 
18 
17 

.7 
18 
.1 
20 
21 
22 

32-PinTSOP 
23 .. 

Type I - Reverse 
25 
20 
ZI 
32 
21 
3D 

•• 32 

• I 

I 
I 
I 

IOE 
A.D 
ICS. 
ICe 
07 
oa 

105 
104 
\In 
03 
02 
O. 
III 
A • 
A2 
A3 

A3 
A2 
A' 
III 
10 • 102 

I 

I 

~ 

103 
\In 
104 
105 
oa 

107 
oa 

S. 
D 

10£ 

FUNCTIONAL BLOCK DIAGRAM 
A9-11. A(}-3 
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Advance Information 
CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LtST 

KM681000CLP-4 

KM681000CLP-5 

KM681000cLP-4L 

KM681000CLP-5L 

KM681000CLG-4 

KM681Q90CLG-5 

KM68l000CLG-4L 

KM681000CLG-5L 

KM68l000CLT-4 

KM68l000CLT-5 

KM68l000CL T-4L 

KM68l000CLT-5L 

KM68l000CLR-4 

KM681000CLR-5 

KM68l000CLR-4L 

KM681000CLR-5L 

32-DIP, 45ns, L-pwr 

32-DIP, 55ns, L-pwr 

32-DIP, 45ns, LL-pwr 

32-DIP, 55ns, LL-pwr 

32-S0P, 45ns, L-pwr 

32-S0P, 55ns, L-pwr 

32-S0P, 45ns,LL-pwr 

32-S0P,55ns, LL-pwr 

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

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

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

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

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

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

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

32-TSOP (I) R, 55os, LL-pwr 

•••••• _i l·iiE :~g:f§;,/~ •••••••••••• ·• 
KM681000CLGI-5 32-S0P, 55ns, L-pwr 

KM681000CLGI-7 32-S0P, 70ns, L-pwr 

KM681000CLGI-5L 

KM681000CLGI-7L 

KM681 OOOCL TI-5 

KM681000CLTI-7 

KM681000CL TI-5L 

KM681 OOOCL TI-7L 

KM68l000CLRI-5 

KM68l000CLRI-7 

KM68l000CLRI-5L 

KM681000CLRI-7L 

32-S0P, 55ns, LL-pwr 

32-S0P, 7Oos, LL-pwi-

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

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

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

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

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

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

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

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

ORDERING INFORMATION 

KM6 8 X 1000 C X X X - XX X 

1. T T =::;'::";'4'"" '''"'"'' "70", 
L.. _______ Operating Temperature: 

1=lndustrial, E=Extended, Blank=Commercial 1--------- Package Type: P=DIP, G=SOP, 
T==TSOP Forward, R==TSOP Reverse 

'----------- Low Power 
1...-___________ Die Version: C==4'th generation 

L-_____________ Density: 1000=1Mbit 

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

1------------------ Organiztion: 8=x8 
1...-__________________ SEC Standard SRAM 

tl,'{:fWd'> 
ELECTRONICS 
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KM61610008 Family CMOSSRAM 
64Kx16 bit Low Power CMOS Static RAM 

FEATURE SUMMARY GENERAL DESCRIPTION 
• Process Technology: 0.6 um CMOS 

• Organization: 64Kx16 
• Data Byte Control: ILB=1I01-8,/UB=1I09-16 

• Power Supply Voltage: 5.0V +1- 10% 

• Low Data Retention Voltage : 2V(Min) 

• Three state output and TTL Compatible 

• Package Type : JEDEC Standard 
44-TSOP(II)-Reverse/Forward 

PRODUCT FAMILY 

,:i: ':; :(::- :. :. ',' 

161000BLRllR-l 
4.5 to 5.5 

61000Bl TIll TI-l Industrial 

161000BlRlIlRI-L (-40-85 ·C) 
4.5 to 5.5 

* parameters are measured with 30pF test load 

PIN DESCRIPTION 

~O .. 
013 

.. 0 1 
013 2 

.. /IS /IS 
A3 .. .. 

3 012 • " 5 40 

1 012 0 • E ., • •• S 

~ M A 
M ~ ~ 
NJ AJ8 IUS 

• 31 ICS ... I\. B 31 • 1 31 1101 1101' 1101 • 31 7 

• 31 1102 11011 1101 5 37 • • 44-Pin 31 I. 35 
• 31 44-Pin • 3 35 I. 

1103 11014 IIOt 
1.()4 11013 1101 

11 
TSOP(II) 34 

12 33 
13 

Forward 32 ,. 31 

34 TSOP(II) 
11 

33 12 
2 32 Reverse 

13 
1 31 ,. 

Vee v.. v.. 
VI, Vee Vee 

1105 11012 1101 
IlOl 11011 1101 

15 30 1107 11010 1101 • 30 
,. 

11 21 
1/08 """ "'" 

21 
,. 

11 21 ,. 21 
11 21 

21 17 
21 0 18 
21 11 

ME M.C H.C 
M5 M M 
At. M M 

20 25 An A10 At • 25 20 
21 :14 A12 Atl At 1 :14 21 
22 23 H.C H,C N. C 23 22 

tl"tijii}ltJ 
ELECTRONICS 

.. 
A3 
~ 
AI 
AD 
/CS 
1101 
1102 
1103 
1104 
Vee 
v.. 
1105 
~ 

1101 
I 

"'" fNE 
AI. 
AI. 
A13 
A12 
H.C 

The KM6161000B family is fabricated by 

SAMSUNG's advanced CMOS process technology. 
The family can support various operating temperature 

ranges and has various package types for user 

flexibility of system design. The family also support 

low data retention voltage for battery back-up 

operation with low data retention current. 

...............•.. : 

55*no 

701100 

44-TSOP(II) 

FowardlReverse 
100/20uA 

44-TSOP(II) 
100/50uA 

Foward/Reverse 

120mA 

FUNCTIONAL BLOCK DIAGRAM 

Af}-A8 
A15 

>,< 
C 

--I~~ 
CD .., 

Cell 
Array 

A9-A14 V-Decoder 
------1~ 

110 Buffer 

ICS, mE, IOE, IUB, ILB 

II 
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KM.16,~'OOOB Family CMOSSRAM 
,( ~ 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

44-TSOP(II), F, 5V, 55n8, L 44-TSOP(II), F, 5V, 70ns, L 
44-TSOP(II), F, 5V, 55ns, LL KM6161000BL TI-7L 44-TSOP(II), F, 5V, 70ns, LL 
44-TSOP(II), F, 5V, 7Ons, L KM6161OOOBLTI-10 44-TSOP(II), F,5V, 100ns, L 
44-TSOP(II), F, 5V, 7Ons, LL KM6161 OOOBLTI-1 OL 44-TSOP(II), F, SV, 100ns, LL 

KM6161000BLR-5 44-TSOP(II), R, 5V, 55ns, L KM6161000BLRI-7 44-TSOP(II), R, 5V, 70n8, L 

KM6161000BLR-5L 44-TSOP(II), R, 5V, 55n8, LL KM6161000BLRI-7L 44-TSOP(II), R, 5V, 70n8, LL 

KM6161000BLR-7 44-TSOP(II), R, 5V, 7Ons, L KM6161OooBLRI-10 44-TSOP(II), R, 5V, 100n8, L 

KM6161000BLR-7L 44-TSOP(II), R, 5V, 7Ons, LL KM6161000BLRI-10L 44-TSOP(II), R,5V, 100ns,LL 

ORDERING INFORMATION 

KM616 X 1000 B X X X - xx x 

l1L---T_"L- Low Low Power 

Access Time: 5=55ns, 7=70ns, 10=1 DOns 

Operating Temperature: 
1=lndustrial, E=Extended, Blank=Commercial 

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

. . ~. 

,,'MilliU» 
ElECTRONICS 

Low Power R=TSOP(II)-Reverse 

Die Version: B=3rd generation 

Density: 1000=1Mbit 

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

SEC Standard SRAM 
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KM6161000B Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS • 

Soldering temperature and time 
~ __________________ ~ ____ -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 impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS· 

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

-Ta=25 ·C 
-* ViI(min)=-3.0V for S50ns pulse 

CAPACITANCE· (f=1MHz, Ta=25 ·C) 

* Capacitance is sampled not 100% tested 

I 

tl:!:'¥JiU·; 57 
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DC AND OPERATING CHARACTERISTICS 

ILB=Vih; Vio=Vss to Vee 

Operating power supply eurrentlee ICS=Yil, 

AVf!rallte operatinb current· 
'. :11 .t";,, """ 

Standby 6161000BLlL-L 

Current 

(CMOS) 6161000BLl/LI-L 

Icc1 

Ice2 

Isb1 ICS~Vec-O,2V 

Vin~Vec-O,2V 

orVin,;;;O,2V 

* 1} Commercial Product,: Ja:;:O to 70 DC • unless otherwise specifi~d 
. 2) Industrial Product: Ta= -40 to 85,DC, unless otherwise specified 

AC CHARACTERISTICS 

CMOSSRAM 

L 100 uA 
"'L.L" ............ , "20" "~A' " 

L 100 uA 
.. 'Le .... " ''' .... "so' uA 

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

Output 10ad{See right) CL=100 pF+1TTL 

** CL=30 pF+1 

• Se~ .\eSt condifionQf DC and Operating characteristics' 
** Test load for 5.5ns product 

tl'MfJiiUti> 
ELECTRONICS 

o 

• Im;luding scope and jjg capacitance 
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KM61610008 Family CMOSSRAM 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

KM6161000BUL-L 0-70 ·c 5V+/-10% 55*/70n5 Commercial 

KM6161000BU/U-L -40-85 'C 5V+/-10% 70/10005 Industrial 

• parameters are measured with 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN 

II 

• parameters are measured with 30pF telt load 

tl"t'¥)i·U;; 
ELECTRONICS 
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KM6t61000B Family CMOSSRAM 

DATA RETENTION CHARACTERISTICS 

/y ... 
Vec for C\ata retention· Vdr ICS'dtVcc-0;2V 2.0 5.5 V 

Data retention current Idr 61610008 Family Vcc=3.0V L-Ver 50 uA 

6161 00081 Family ICS 'dt Vcc-0.2V t-:-L-:-L--:-V_e-lr r---t_---1r-15--t_u_A----I 
L-Ver 50 uA 

LL-Ver 20 uA 

Data retention set-up time tSDR 

Recovery time tRDR 

See data retention 

waveform 

o ms 

5 ms 

.. 1) Commercial Product: Ta=O to 70 ·C , unless otherwise specified 
2) IndustriaJ. Product: Ta=-40 to 85 ·C, unless otherwise specified 

- Ta=25·C 

DATA RETENTION TIMING DIAGRAM 

tSDR Data retention mode 

Vcc --.,----t---, 

tRDR 

4.5V .•......•......................................•..... ,; ................. ; .................................. . 

2.2V 

Vdr ..•.....•....... 

ICS 
ICS~Vcc-O.2V 

GNO··················································· .......................................................... . 

tl:1t1fjiiUiP 
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KM6161000B Family CMOSSRAM 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 

(/CS=/OE=ViI, IWE=Vih, /US or, and ILB=ViI) 

Address _~I4-----""""""---tRc-=*_ 
Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE (fWE=VIH) 

Address 

fCS 

fUel ILB 

fOE 

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 t LZ(min.) both for a given device 
and from device to device. 

t1''{:fiiia; 
ELEC1'RONICS 
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KM6161'OOOB Family CMOSSRAM . ) 

TIMING WAVEFORM OF WRITE CYCLE (fINE Controlled) 

Address 

ICS' 

IUB,/LB 

Data in DataVailid 

Data out Data Undf!lfinAd 

TIMING :WAVEFORM OF WRITE CYCLE (/CS Controlled) 

ICS 

IUB,ILB 

IVVE 

Data in 

Data out ---High-Z ___ ----------High-Z,---

tl:II1fjiiUiP 
. ELEcrRONICS 
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KM6161000B Family CMOS·SRAM 

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

Address 

ICS 

/WE 

Data out 

Data in -----High -Z--------------High -z,-----

Notes (WRITE CYCLE) 

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

2. tCW is measured from the later of ICS 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 ICS, or me 

going high. 

FUNCTIONAL DESCRIPTION 

L L H H L Read Dout High-Z Icc 

H L High-Z Dout 

L L Dout Dout 

L L H L X Write Din High-Z Icc 

H L High-Z Din 

L L Din Din 

* X means don't care 

t1":':filla; 
ELECTRONICS 
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·CMOSSRAM 

512KxB bit High Speed CMOS Static RAM 

All 

All 

Ato 

AI2 

At 

AS 

AS 

M 

AS 

A2 

AI 

M 

uot 

1102 

1102 

FI;AT~RE: SUMMARY GENERAL DESCRIPTION 
• Process Technology: 0.4 um CMOS 
• Organization: 512K x8 
• 'Power Supply Voltage: Single 5V +/- 10% 
• LoW Oata·Retention Voltage: 2V(Min) 
• Three state output and TTL Compatible 
• Package Type: JEDEC Standard 

32-DIP, 32-S0P, 32-TSOP(II)-Forward/Reverse 

PRODVCl FAMILY 

KM684000AL-L 4.5-5.5V 

The KM684000Afamily is fabricated by SAMSUNG's 
advanced C~OS process technology. The family 
can 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 operations with low data 

retention current. 

20uA 90mA 
32-S0P KM684000ALI 

KM684000ALI-L 

Industrial 

(-40-85 ·C) 4.5 .... 5.5V 70/100ns 32-TSOP(II) RlF 

100uA 

50uA 

PIN DESCRIPTION 

to 
2 

S 

• 
5 AI3 

32-PinDIP 'Z1 AS 

32-Pin SOP 20 
AI 

• ~2-TSOP(II) : 
All 

• fOE 
10 (FOlW8rd) 23 AID 

II 22 !CS 
12 21 uotI 

IS 20 1107 

I. tt IlOO 

II 1105 

A1I 

AIO 

AI. 

AI2 

At 

/Ill 

M> 

M 

AS 

AI .. 
If) 

V .. 

FUNCTIONAL BLOCK DIAGRAM 

A2-7,A12, >,< 
A14,A16, C 

A18 l 
CD .., 

AO,A1,A8-11, 
A13,A15,A17 

1101-8 

ICS,IWE, IOE 

Cell 
Array 

110 Buffer 

tl'Uflinl) 
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KM684000A Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

KM684OOOALP-5 32-DIP, 55os, , L-pwr KM684OOOALGI-7 32-S0P,70ns, L-pwr 

KM684OOOALP-5L 32-DIP,55ns, LL-pwr KM684OOOALGI-7L 32-S0P, 7Ons, LL-pwr 

KM684OOOALP-7 32-DIP,7Ons, , L-pwr KM684OOOALGI-10 32-S0P, 100ns, L-pwr 

I KM684OOOALP-7L 32-DIP,70ns, LL-pwr KM684OOOALGI-10L 32-S0P, 100ns, LL-pwr 

KM684OOOALG-5 32-S0P,55n8, L-pwr KM684000AL TI-7 32-TSOP(II) F, 70118, L-pwr 

KM684OOOALG-5L 32-S0P,55ns, LL-pwr KM684000AL TI-7L 32-TSOP(II) F, 70ns, LL-pwr 

KM684OOOALG-7 32-S0P,7Ons, L-pwr KM684000AL TI-10 32-TSOP(II) F, 100ns, L-pwr 

KM684OOOALG-7L 32-S0P,7Ons, LL-pwr KM6a4oooAL TI-1 OL 32-TSOP(II) F, 100ns, LL-pwr 

KM684000AL T-5 32-TSOP(II) F, 55os, L-pwr KM684OOOALRI-7 32-TSOP(II) R, 7Ons, L-pwr 

KM684000AL T -5L 32-TSOP(II) F, 55ns, LL-pwr KM684OOOALRI-7L 32-TSOP(II) R, 7Ons, LL-pwr 

KM684000AL T-7 32-TSOP(II) F, 7Ons, L-pwr KM684000ALRI-10 32-TSOP(II) R, 100ns, L-pwr 
KM684OOOALT-7L 32-TSOP(II) F, 70ns, LL-pwr KM684OOOALRI-10L 32-TSOP(II) R, 100ns, LL-pwr 

KM684000ALR-5 32-TSOP(II) R, 55ns, L-pwr 

KM684OOOALR-5L 32.TSOP(II) R, 55ns, LL-pwr 

KM684OOOALR-7 32-TSOP(II) R, 7Ons, L-pwr 

KM684OOOALR-7L 

ORDERING INFORMATION 

KM6 8 X 4000 A X x x - x x 

T T T - Low Low Power 

'-Access Time: 5=55ns, 7=70ns, 10=100ns 
L.. _______ Operating Temperature: 

1=lndustrial, Blank=Commercial 
L---_______ Package Type: G=SOP, P=DIP, 

T=TSOP Forward, R=TSOP Reverse 
L---_________ Low Power 

L---__________ Die Version: A=2th generation 

L---____________ Density: 4000=4Mbit 

L---______________ Blank=5V, V=3.0-3.6V, U=2.7-3;3V 
L---_______________ Organiztion: 8=x8 

L---_________________ SEC Standard SRAM 

tl'MfJliUS 
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KMGtlPOOA,Family 'CMOSt.SRAM 
". ""'~ . .. ..n. 

ABSOLUTE MAXIMUM RATINGS .", 

* Stresses gre~~ than ~I;\()se listed under Absolute Maximum Ratings' may cause permanent daml!ge to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above,. those Indi,csted 
in the operatirigsection ofthis specification is notimpUyed. Exposure to absolute maximum rating conditions f,pr ' 
extended periods may affect reliability. ," ' , 

RECOMMENDED 'DC OPERA TING'CONDITIQNS* 

* 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 
VU( min )=-3. OV for ::50ns pulse 

CAPACITANce * (1=1 MHz, Ta=25 ·C) , ---
* Capacitance·is sampled not 100% tested 

.f., 

tl'MfjiihtP 
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KM684000A Family 

DC AND OPERATING CHARACTERISTICS 

ilnput leakage current iii \/ii,-v;,'" to Vcc 

Output leakage current 110 ICS=Vih or IOE=Vih or IWE=Vil 

Vio=Vss to Vcc 

Operating power supply current Icc ICS=Vil,Vin=VilorVih 

lio=OrnA 

Average operating current Icc1 Cycle tirne=1uS 100% duty 

ICS""0.2V, Vih;;"Vcc-0.2V 

Vil""0.2V lio=OrnA 

Icc2 Min cycle, 100% duty, ICS=ViI 

Vin=Vil or Vih, lio=OrnA 

I Output low voltage Vol 101=2.1 rnA 

i Output high voltage Voh loh=-1.0rnA 

I S'"."dl::iy Currem~ I I L) Isb ICS=Vih 

Standby KM684000AUL-L Isb1 ICS;;"Vcc-0.2V L 

Current Vin;;"Vcc-0.2V LL 
(CMOS) KM684000ALl/LI-L orVin,;;0.2V L 

LL 

* 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 

AC CHARACTERISTICS 

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

o 

Output 10ad(See right) 

CMOSSRAM 

·1 1 V 

-1 - 1 V 

- - 20 rnA 

- - 25 rnA 

- - 90 rnA 

0.4 V 

2.4 V 

- - 3 rnA 

- - 100 uA 

- - 20 uA 

- - 100 uA 

- - 50 uA 

! [>>-------10 
CL*~ 

CL=100pF+1TTL 
* Including scope and jig capacitance 

* See test condition of DC and Operating characteristics 

tl"IWj:·H> 
ELfmONICS 
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KM684000A Family CMOSSRAM 

TEST CONDITIONS (2. Temperature and Vee Conditions) 

PARAMETER LIST FOR EACH SPEED BIN 

tl'Millih*' 
ElECTRONICS 
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KM684000A Family CMOSSRAM 
DATA RETENTION CHARACTERISTICS 

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 

tSDR . Data retention mode 

Voo --------~----~ 

15 uA 
50 
20 

ms 
I----I-----ll----I 

tRDR 

4.5V ....................................................................................................... .. 

ICS ICS;:' Vcc-(J.2V 
GNO··································· .. ··············· ........................................................ . 

FUNCTIONAL DESCRIPTION 

* X means don't care 

tl:!:,¥jii}l> 
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KM6840GOAFamily CMOSSRAM 

TIMING plAGRAMS 
TIMIRG WAVEFORM OF READ CYCLE (1) (Address Controlled) 

<tCS=/OEii:VII; IWE=Vih) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE (fWE=VIH) 

Address 

ICS 

IOE 

Data out .DataVailid 

Notes (READ CYCLE) 

Data Valid 

1. tHZ and toH2;.are defined as thetime 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 1l.Z (min. )both for a given device and from 

device to device. 

tllUijjibtP 
ELECTRONICS 
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KM684000A Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (/WE Controlled) 

Address 

ICS 

Data in DataVailid 

Data out Data Undefined 

TIMING WAVEFORM OF WRITE CYCLE (/CS Controlled) 

Address 

ICS 

Data in 

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

Notes (WRITE CYCLE) 

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

2. tcW is measured from the later of ICS going low to end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the end of write to the address change. tWR applied in case a write ends as /CS,or /WE 

going high. 

tl:'{¥jiiU$t 
ELECTRONICS 
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KM6840nOAFamily 

TECHNICAL INFORMATION 
, \ . ~. ;.", 

1) Icd characteristis~. ~y temperature variation 
. .' "'" . ,-~. "."::->, ~ p. -." - .... ~. ., 

All the values in'this graph are depicted by the relative value with the maximum value 
. measured at s.ev Vee and -40·C temperature. The basic relative value oflcc2at that 
condition is set into 1. 

Icc2 v.sTemperature @ Vcc=5V 

1.00 T==J~==;F'===t~;~;~::[' ==J ' ; 

j 0 9Q" - ............. : .............. l ............ : ... , ....................... i........ ! [ : 1 - • ,_ ·_·-········1 .-... -.. -.-.. -......... -....... -t~...... . ................. _ .................. _. 

>" '. i i 
~ I I 0.80 ...... ·: .. "······ .. ··· ...... ···t······ .. · .. ·'·· .. ···············~: ................................. \ .................................... : .................. · .. · .... ···· .... · .. r· .. · ..... ···· .. ·· .. · ...... · ........ · 

&': o. 70 .................................. \ ................................. [.......... . ..... + ·· .... ···· .. ···· .. ·· .. · .... ···· .. j ... ··· .... ··· .......... · ...... · .... ·t··· .... · .................. :.~ ..... .. 
N i. . ... 1 .............................. ..1 ................................... j ................................. ~. 
~ 0.60 ''''1'''''''''' ""I"" I I 

0.50 

-40 -10 o 25 40 70 85 

Tempel"ature("C) . 

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

All the values in this graph are depicted by the relative value with the maximum value 
measured at S.OV Vee and 8S·C temperature. The basic relative value of Isb1 at that 
con~itiol1 is setinto 1. . 

Isb1 .v.s Temperature @ Vcc=5V 

1.00 

I I i 0 .80 ............................ ! ............................ +.!.. . ............ j ........................... :. ·r .................. ........... .. 

~ 0 .60 .................................... / ..................................... ·1· ....... · .. · .. ······· .. · .. ·· .. ······ .. ·\ .. ·· ...... ·· ... ··· .. ······ ............ 1 ................................... 1 ................................. . 
i 0.40 .. · .... · ...... ·· .......... ! .... · .. · ... · .. ·· ....... ! .... ·· .... · ..... · ...... ·1 .... · ...... ·· .. ·· ........ · .. \· .......... · ...... ,,··· ...... t .. ·, .. · .. · ........ · .. · ........ · .. .. 
~ . i i . . ......................... l,· .... :: ... " .. , ................... ~. ~ 0.20.· """,,,,,,,,,,,,,,,,,,,,,,,,,,\,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,! ............................. ,\,,"............. I' . 

0.00 
-40 -10 o 25 40 70: 85 

Temperature('t ) .. ';. "1 

t1'MijliU' 
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KM684000A Family CMOSSRAM 

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

All the values in this graph are depicted by the relative value with the maximum value 
measured at Vdr=3.0V and 8S·C temperature. The basic relative value of Idr at that 
condition is set into 1. 

Idr v.s Temperature. Vcc=3.0V 

1.00 -G» 
0.80 :::I 

;i 
0.60 ~ ., 

ca 0.40 
~ 
"C" 0.20 :2 

I I 
! i .... -t .... -.-..... -.. -.................... ~ ................. _ .... _ .............. ,i..-._._ ................... _ .. . ........................ _ .... _ .... 1"" ........ _ ..................... _ .... 1"" ... _....... iii 

........................... 1"' ............................. -1···················_ .. · .. ·····1·· .. ···················· .. J ............................. } ............................... . 

:=::==t:==--~-:::::==t=:=r::~-:-~:== 
I I I 

0.00 ~--~! """"""==,,,*====::::::1::~_..L __ 1..! __ ---I 

-40 ·10 o 25 40 70 85 

Temperature(t: ) 
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- KM62V256C, KM62U256C Family 
- KM68V512A, KM68U512A Family 

. - KM68V10008, KM68U10008 Family 
- KM616V1 0008, KM616U1 0008 Family 
- KM68V4000A Family 

32K x 8 Commercial 
64K x 8 Commercial 

128K x 8 Commercial 
128K x 8 Commercial 
512K x 8 Commercial 





Kft.ft62V256C, KM62U256C Family CMOSSRAM 
32KxB bit Low Power & Low Vee CMOS Static RAM 

FEATURE SUMMARY GENERAL DESCRIPTION 
• Process Technology: 0.7 uM CMOS 

• Organization: 32K X 8 
• Power Supply Voltage 

KM62V256C family: 3.3V +/- 0.3V 
KM62U256C family:. 3.0V +/- 0.3V 

• Low Data Retention Voltage: 2V(Mln) 
• Three state output and TTL Compatible 
• Package Type: JEDEC Standard 

28-S0P, 28-TSOP(I)-ForwardiReverse 

PRODUCT FAMILY 

The KM62V256C and KM62U256C family are 
fabricated by SAMSUNG's advanced CMOS process 
technology. The family can support various 
operating temperature ranges and has various 
package types for user flexibility of system design. 
The family also support low data retention voltage 
for battery back-up operation with low data retention 
current. 

3.0-3.6V 70*1100 

KM62U256CL-L 

KM62V256CLE-L 

KM62U256CLE-L 

KM62V256CLI-L 

KM62U256CLI-L 

Industrial 

(-40-85 ·C) 

* measured with 30pF test load 

PIN DESCRIPTION 

~O 
• 

/oE 

/WE ... " Ai 
At' .... 4 

5 

• .... At • 
Ni£ 

Ai v.o 7 
8 

• A" 
... 10 
... 12 

JOE A7 to 

" t2 ... 10 
.... 
All 

/CS .... t3 
M t4 

1/01 U07 

U02 U08 
M • .... 13 
All 12 .... " ... 7 10 

At2 • 
"'10 8 
V .. 7 
ME • ... 1. 5 .... • .... 3 

... " 
JOE 

2 
10 

............................... 
2.7"'3.3V 85*/100 

3.0-3.6V 70*/100 20uA 35mA 
85*/100 15uA 

3.0-3.6V 70*/100 28-S0P 20uA ................................ 
2.7"'3.3V 85*/100 28-TSOP(I) RIF 15uA 

FUNCTIONAL BLOCK DIAGRAM 

21 
27 
21 
25 
24 

28-PinTSOP 25 
22 

Type I - Forward 21 
2lI 
to 
t8 
t7 
1 • .. 
21 
27 
21 
25 

28-PinTSOP 
24 
25 

Type I - Reverse 
22 
21 
2lI 
11 
18 
17 
18 
t • 

"'10 
ICS 
08 I 

ArJ--2, Ag...11 

107 A3-A8 
: A12-14 >,< 

~ ~ 
NJ ... 
...t 
A2 

~ 
~ 
I 

101 
102 
03 
Va 
104 
I0Il 
108 
10 

... t 

7 
108 
ICS 

o 

II 
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KI\lI62\(2S6:C, KM62U2S6C Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

: ............. ········ .... ·.··.1.·· .. : .... ········<···.· •. ··,: •• ··:· 

••••••••••••••••••••••• 
.!!.!: ••.•.••............ 

KM62V256CLG-7L 
'·c.· ." 

2~OP, 70ns, 3.3V KM62V256CLGE-7L' 

KM62V256CLG-1OL 28-S0P, lOOns, 3.3V· KM62V256CLGE-l0L 

28-S0P, 70ns, 3.3V 

28-S0P, lOOns, 3.3V 

KM62V256CLGI-7C 

KM62V256CLGI:'-O( 

28-S0P, 70ns, 3.3V 

2&-SOP, lOOns, 3.3V 

KM62V256CLTG-7L 28-T~OP F., 70ns, 3.3V KM62V256CLTGE-7L 28-TSOP F, 70ns, 3.3V 1<M62V256CLTGI-7L 28-TSOP F, 70ns, 3.3V 

KM62V256CLTG-l0L 28-TSOP F,loons, 3.3V KM62V256CLTGE-1OL 28-TSOP F,lOOns, 3.3V KM62V256CLTGI.1OL 28-TSOP F,loons, 3.3V 

KM62V256CLRG-7L 28-TSOP R, 70ns, 3.3V KM62V256CLRGE-7L 28-TSOP R, 70ns, 3.3V KM62V256CLRGI-1L' 28-TSOP R,70ns, 3.3V 

KM62V256CLRG-l0L 2S-TSOP R, lOOns, 3.3V KM62V256CLRGE·l0L 2S-TSOP R, lOOns, 3.3V KM62V256CLRGI-l0L 28-TSOP R, lOOns, 3.3V 

KM62U256CLG-SL 2S-S0P, S5ns, 3.0V KM62U256CLGE-8L 28-S0P, 85ns, 3.0V KM62U256CLGI-8L 28-S0P, 85ns, 3.0V 

KM62U256CL TG-8L 2.S-TSOP F, 85ns, 3.0V KM62U256CL TGE-SL 28·TSOP F, 85ns, 3.0V KM62U256CL TGI-8L 28-TSOP F, 85ns, 3.0V 

KM62U256CLRG-8L 2S-TSOP'R, 85ns, 3.0V KM62U256CLRGE-8L 28-TSOPR, 85n5, 3.0V KM62U256CLRGI-8L 28-TSOP R, 85n~, 3.OV 

KM62U256CLG-l0L 2S-S0P, lOOns, 3.0V KM62U256CLGE-l0L 28-S0P, lOOns, 3.0V KM62U256CLGI-1DL 28-S0P, lOOns, 3.0V 

I<M62U256CLTG-l0L 2S-TSOP F, 100nS,3.OV KM62U256CL TGE-l0L 28-TSOP F, lOOns, 3.0V ~2U256CLTGl-l0L 28·TSOP F, lOOns, 3.0V 

KM62U256CLRG-l0L 28-TSOP.·R, lOOns, 3.0V KMR?II?1;,.,.,1 "'''''''_m! 28-TSOP R, lOOns, 3.0V KM62U256CLRGI-l0L 28-TSOP R, lOOns, 3.0V 

ORDERING INFORII/lATION 

KM62 X 256C X X X - XX X 

T T T Low Low Power . 

AccessTime: 7=70ns, 8=85ns,10=100ns 
1.-_______ Operating Temperature: 

1=lnstrial, E=Extended, Blank=Commercial 
'---------- Package Type: .(3=SOP, TG=TSOP Forward, 

RG=TSOP Reverse 
'-------------- Low Power 

1--------------- Die Version: C=4th generation 

'------~--------- Density: 256=256Kbit 
1-..0.-'--____ ...,.,..........,.....,....,.-,-________ V=3.0-3:6V, U=2 . .7-3.3V, Blank=5V 

I.-___ ~ _______________ Organiztion: 2= x8 

'--_-'-----.; __________________ SEC Standard SRAM 

tl'!:I:fJliU> 
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KM62V256C, KM62U256C Family ·CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS * 

Operating Temperature 

Soldering temperature and time 

* 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 ofthis specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

Vii 

KM62V256C Family 

KM62U256C 
KM62V256C Family 

KM62U256C 

* 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 
*** ViI(min)=-3.0V for 530ns pulse 

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

Item Symbol Test Condition 

Input capacitanr.e Cin Vin=OV 

Input/Output capacitance Cio Vio=OV 

. * Capacitance is sampled not 100% tested 

tl:1:'¥jiUitJt . 
ELECTRONICS 

2.2 
2.2 

-0.3 

-0;3*** 

Min 

-
-

Max 

6 
8 

Vcc+0.3 
Vcc+0.3 

0.4 

0.4 

Unit 

pF 

pF 

V 
V 

V 

V 

II 
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~.M6~Y~~jfP, KM62U256C Family 

DC AND OPERATING CHARACTERISTICS 

Operating power supply .. 

Average operating current 

Current KM62V256CLE-L 
(CMOS) 

KM62U256CL-L 

KM62U25E5CLE-L 
KM62U256CLI-L 

VinS:0.2Vor 

Vin:?;Vcc-0.2V 

LL. 1.0 15 
LL 1:0 15 

* 1) Commercial Product: Ta=O to 70 ·C, Vcc=3.0 +/-O.3V(62U256C Family), vcc=3.3 +/- 0.3V(62V256C Family) 

uA 

uA 

2) Extended Product,:. Ta=-25 to 85 ·C, Vcc=3.0 +/- 0.3V(62U256CE Family), Vcc=3.3 +/-0.3V(62V256CEFamily) • 
3) Industrial Product: Ta=-40 to 85 ·C, Vcc=3.0 +/- 0.3V(62U256CI Family), Vcc=3.3 +/- 0.3V(62V256CI Family)· . 

**1a=25 ·C 
*** 25mA for KM62V256C family 

AC CHARACTERISTICS 

TEST CONDITIONS(1. Test Load an4Test Input/Output Reference)* 

* See test condition of DC and Operating characteristics 
** KM62V256CL-7L, KM62V256CLE-7L, KM62V256CLI-7L, 

KM62U256CL-8L, KM62U256CLE-8L, KM62U256CLI-8L, 

4?,'{iflint; 
ELEtrRONICS 

o 

, 
* Including scope and jig,ctlp~Citance 



KM62V256C~ KM62U256C Family CMOSSRAM 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

* parameters are measured with 30pF test load II 
PARAMETER LIST FOR EACH SPEED BIN 

* All the parameters are measured with 30pF test load 

"'!ti:fJln,; 
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~1VI62V256~, KM62U256C Family ; (, 

DATA RETENTION CHARACTERISTICS 

I----,-;.---,---f 
KM62V256CLE-L. 

KM62U256CLE-L 
KM62V256CLI-L 

I------~~~~~----~ 

ICS':?:.Voo-O.2V . 

See data retention 
waveform 

* 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 

DTA RETENTION TIMING DIAGRAM 

tSDR' Data retention mode 

Vee 

,~. : .. ·.CMOSiSRAM 

tRDR 

3.012.7.V': .....•......... , . ..................................................................................... . 

2.2V 

Vdr 

ICS 
GND 

* 3.0V for KM62V256C family, 2. 7Vfor KM62U256C family 

FUNCTIONAL DESCRIPTION 

tl:1tWiiihtl> 
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KM62V256C, KM62U256C Family CMOSSRAM 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 

(/CS=IOE=ViI, IWE=Vih) 

Address 

Data Out Previous Data Valid 

TIMING WAVEFORM OF READ CYCLE (IVVE=VIH) 

Address 

ICS 

IOE 

Data out 

Notes (READ CYCLE) 

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 tt..z (min.)both for a given device and from 

device to device. 

41&WJiiU; 
ELECTRONICS 
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KM62V2S6C,:KM62U256C Family ;'CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (fINE Controlled) 

Address 

fCS 

Data in DataVailid 

Data out Data Undefined 

TIMING WAVEFORM OF WRITE CYCLE (fCS Controlled) 

Address 

fCS 

fINE 

Data in 

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

Notes (WRITE CYCLE) 

1. A write occurs during the overlap(tWP) of a low fCSand low fINE. A write begins at the latest transition among 

fCS going low and WE going low: A write end at the earliest transition among fCSgoing high and WE going high, 

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

2. tCW is measured from the later of fCS 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 fCS,or fINE 
going high. 

tl:!t'¥)iiU> 
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KM62V256C, KM62U256C Family CMOSSRAM 

TECHNICAL INFORMATION 
1) Icc2 characteristics by temperature variation 

All the values in this graph are depicted by the relative value with the maximum value 
measured at 3.3V Vee and -40·C temperature. The basic relative value of 1002 at that 
condition is set into 1. 

1.000 • - ~ G) 
::l 0.900 "iii 
> 
~ 0.800 

~ 
0.700 ~ 

N 0.600 Co) 

.2 
0.500 

-40 

Icc2 v.s Temperature 

-~--~ ; ; ; I 
'-:-~ 

......... j'". ·················· ... t .. · . .................. .l 
! i ...... + .................. __ .... j. _ .... _ ..... {.. ......................... i 

-10 o 25 40 70 85 

Temerature(,'C ) 

-+-3.0V 
Device 

• 3.3V 
Device 

L-____________________________________________________ ~ 

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

All the values in this graph are depicted by the relative value with the maximum value 
measured at 3.0V Vee and 85·C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 

Isb1 v.s Temperature 

1.00 
G) 
:::J 0.80 
~ 
~ 0.60 .. 
.!! 0.40 G) 

- - --------------,--------,--------;------11 
j 

.... L. .................. ..J : i , ··1······ ·--_·················"1 

J_ ---- --+-----------1.-------+ .......... L. ..... 1-- 2.7V I 
---3.0V 

~ ... 0.20 ..a 
..!! 

-40 -10 o 25 40 70 85 

Temperature("C ) 

t!:!tWill UP 
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KM62V256C, KM62U256C Family :CMOS'SAAM 

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

All the values in this graph are depicted by the relative value with the maximum value 
measured at Vdr=3.0V and 8S·C temperature. The basic relative value of Idr at that 
condition is set into 1. 

Idrv.s Temperature @ Vcc=3.0V 

1.00 

-CD 0.80 ~ 

~ 
0.60 

.~ 
:! 0.40 
~ 
'r 0.20 3! 

0.00 . 

-----r---i------"1-------t--------f-------
.... -........................ -... t .... ~ ............................... ! .................... M ....... _ ••••• .l .... _. ____ ._ ................ , . .1_._ ...... __ ....... _ ........... .1 ........ _._ ............ _ .... _ .. 

! = ! i 

................................ .1 .................................. , ................. -............ .1 ......................... --.-L ................. _ ..... + .............................. . 
iii i i 

....................... _ ....... I ........... _ ................ _ .... ~ .. _ .. _ ... _ ...... _ ...... -....... \ ............. -................... .1... .................... -\. ........................ -..... .. 
I Ii' I 

-40 -10 o .25 40 70 85 

Temperature('t ) 
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KM68V512A, KM68U512A Family CMOSSRAM 

64Kx8 bit Low Power & Low Vcc CMOS Static RAM 
FEATURE SUMMARY GENERAL DESCRIPTION 
• Process Technology: 0.6 um CMOS 
• Organization : 64K x 8 
• Power Supply Voltage 

KM68V512A family: 3.3V +1- 0.3V 
KM68U512A family: 3.0V +1- O.3V 

• Low Data Retention VoHage : 2V(Min) 
• Three state output and TIL Compatible 

• Package Type: JEDEC Standard 
32-S0P, 32-TSOP(I)-Forward 

PRODUCT FAMILY 

KM68U512AL-L 

KM68V512ALE-L 

KM68U512ALE-L 

KM68V512ALI-L Industrial ....................... 
KM68U512ALI-L (-40-85 ·C) 

PIN DESCRIPTION 

32 "'" AU 

N.C 31 A15 
Nl 
Nl 

AI' 30 CS2 A13 

AU --

3.0-3.6V 

2.7-3.3V 

3.0-3.6V ............... 
2.7-3.3V 

32 
31 
30 
:It 
32 

CS2 
A7 A13 A15 32-PinTSOP 

27 
21 

Nl "'" Nl N.C 

Nl N.C 
AI' 

Type I - Forward 
25 
:u 
23 
22 

A12 21 
A7 20 
Nl 11 

Al0 A5 18 

ICS AI 17 

U01 ..,. 
1105 

tl"t1fjiUi$> 
ELECTRONICS 

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

10uA 

20uA 40mA ............... 
100 15uA 

70/100 32-S0P 20uA .......... ............. 
100 32-TSOP(I) F 15uA 

II 

FUNCTIONAL BLOCK DIAGRAM 
Ao-2, A8-11 

/0£ 
Al0 
ICSI 
101 

A3-7, 107 

i 
101 A12~15 105 
101 
\Iu 
103 
102 
101 
AU 
Al 
A2 
A3 

N.C No Connection 

87 



~MS8V$12A, KMS,8US12A Family/~, CMPSSRAM 

PRODUCT LIST & ORDERING tNFORMATION 

PRODUCT LIST 

KM68V512ALG·7L 32-50P, 70ns, 3.3V, LL 32-50P, 70ns, 3.3V, LL 

KM68V512ALG·l0L' ' 32.soP,100ris, 3.3V, LL KM68V51WGE.l0L 32·S0P, lOOns, 3.3V, LL KM68iis12At.GI.tOL ' 

$2·TSOP F,70ns, 3.3V; LL KM68V512ALTE·7L 32·TSOP F, 70ns, 3.3V, LL KM68V512ALTI-7L ' 

32·TSOP F, lOOns, 3.3V, LL KM68V512ALTE·l0L 32·TSOP F, lOOns, 3.3V, KM68V!il,2AL TI-1PL 

32·S0P, lOOns, 3,OV, LL KM68U512ALGE·l0L 32-50P, lOOns, 3.0V, II l<M68u512ALGI·l0L 

KM68U512AL T·l0l 32·TSOP F, lOOns, 3.0V, II KM68U512AlTE·l0l 32·TSOP F, lOOns, 3,OV, II KM68U512ALTI.l~L 

ORDERING INFORMATION 

KM6 8 X 51~" A x x' X - ~'" x 

T' '. T " ~ Low Low Power . 

Access Time: 7=70ns, 10=100ns 
",,', .... " ------ Operating Temperature: 

, - ~ ,. 

32.S0P, 70ns, 3.3V, LL 

~2.S0p,l00n";:dV: LL 

32.TSOP,F;70ns, 3.3V, LL 

,~2,·TSOP F, I~Ons, 3.3V, LL 

32.S01", lOOns, 3.0V, LL 

a2·TSOP F, lOOns, 3.0V, lL 

1=lndustrial, E=Extended, Blank=Commercial 

'---~----- Package Type: G=SOP, T=TSQP Forward 

1---------.,---- Low Power 

'------------- D,ie Versi()n : A=2'nd generation 

'--'---------'------_.,_- Density: 512=512Kbits 

1----------------- V=3.0-3.6V, U=2,7--3,3V, Blal'lk=5V 

I--_----~---_.,__.,_-----'-- Organization: 8= x8 
1--___________________ SEC Standard SRAM 

, '"i' 

tl:1:,¥Jii}ltP 
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KM68V512A, KM68U512A Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS * 

Soldering temperature and time 

• 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 ofthis specification is not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

Vih KM68V512A Family 

KM68U512A 

Input voltage Vii KM68V512A Family 

KM68U512A 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 
... ViI(min)=-3.0V for s30ns pulse 

CAPACITANCE * (f=1MHz, Ta=25 ·C) 

2.2 

2.2 

-0.3*** 

-0.3*** 

__ II 

• Capacitance is sampled not 100% tested 

tl'U¥Jln.; 
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Vcc+0.3 V 

Vcc+0.3 

0.4 V 

0.4 

II 
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KM68V512A, KM68U512A Family CMOSSRAM 
.J 

DC 'AND OPERATING CHARACTERISTICS 

Input currant . iii Vin#Vss to Vee -1 1 uA 

.Output leakage current 110 ICS1 =Vih or CS2=ViI or ~1 - 1 uA 

IWE=Vil, Vio=Vss to Vee 

Operating power supply current Icc ICS1=ViI, CS2=Vih - - 5 rnA 

Vin=Vih or Vii, lio=OrnA 

Average operating current Icc1 1uS Cycle 100% duty, lio:OrnA - . 5 rnA 

ICS1 ';;0.2V, CS2;;;'Vcc-0.2V 

.. ICS1=ViI, CS2=Vih 

Icc2 Min cycle, 100% duty, lio=OrnA . - 40 rnA 

I Output low voltage Vol 101=2.1mA 0.4 V 

I Output high voltage Voh loh=:1,.OmA 2.4 V 

LS~i:I, .. ~by Curremll ,I L) Isb -'9~1==\Iih, CS2=vil 0.3 rnA - -'-

Standby 68V512AL-L Isb1 ICS1 "-Vcc-0.2V LL - - 10 uA 

Current CS2"-Vcc-0.2V - -....................... ......... ........ ........ ........ ......... 
(CMOS) 68V512ALE-L orCS2,;;0.2V LL - - 20 uA 

68V512ALI-L - -
68U512AL-L LL - - 10 uA -. 

........................ "·LL." ....... ........ ........ . .... -... 
68U512ALE,L - - 15 uA 

68U512ALI-L 

.. 1) Commercial Product: Ta=O to 70 ·C, Vcc=3.3 +/- 0.3V(68V512A Family), Vcc=3.0 +/- 0.3V(68U512A Family) 
2) Extended Product: Ta=-25 to 85 ·C., Vcc=3.3 +/- 0.3V(68V512AE Family), Vcc=3.0 +/- O.3V(68U512AE Family 

. 3) Industrial Product: Ta=-40 to. 85 ·C, Vcc=3.3 +/- O.3V(68V512AI Family), Vcc=3.0 +/- O.3V(68U512A1 Family 
-Ta=25·C . 

A.C CHARACTERISTICS 

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

! [>)---,---10 o 
CL*~ 

.. Including scope and jig capacitance 
Output ioad(See right) CL=100pF+1TIL 

.. See test condition of DC and Operating characteristics 

tl"t'¥jih'iP 
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KM68V512A, KM68U512A Family CMOSSRAM 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

II 
PARAMETER LIST FOR EACH SPEED BIN 

Write I---....:.-------...,....:=~---f__-__II__-___f--_+_.....:.:;~~ 

tl:!:':fWd·' ELECI'RONICS 
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KM68V512A, KM68U512A Family CMOSSRAM 

DATA RETENTION CHARACTERISTICS 

68V512ALE-L 

6SV512ALI-L 

68U512AL-L 

68U512ALE-L 

68U512ALI-L 

Recovery time tRDR waveform 

* 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 
*** ICS1 :?'Vcc-O.2V, CS2:?Vcc-O.2V(/CS1 controlled) or CS2S:0.2V(CS2 controlled) 

DATA RETENTION TIMING DIAGRAM 

1) ICS1 controlled tSDR Data retention mode 

Vee 

15 

15 

10 uA 

15 

15 

ms 
5 

tRDR 

3.0I2.7V". • • • • . • • • . • • . • • • . •. ••••••••••••• • ...................................... '. • .• ••••••••••••. • ••.••••••••••••.• 

2.2V 

Vdr 

ICS1 
GND 

2) CS2 controlled 

Vee 

3.0I2.7V" 

ICS:? Vco-O.2V 

Data retention mode 

CS2 

Vdr 

O.4V 
GND 

...................... j.~ --t.~tr .... ······ .. ··· .. ··· 
:::::::: ::::::::::::::::::::: .:::::::::::::::::: ~:::~::.~:::::::::::::::::::: :.:::::::::::::::::::::::::::: 

• 3.0V for KM68V512A family, 2.7V for KM68U512A family 

tl'MfJl·U> 
ELEcrRONICS 

92 



KM68V512A, KM68U512A Family CMOSSRAM 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE (1)AddressControlled) 

(/CS1 =IOE=Vil, CS2=IVIIE=Vih) 

Address _~I4----_tRC-=*_ 

Data Out Previous Data Valid Data Valid 

TIMING WAVE FORM OF READ CYCLE(2) (/wE= VIH) 

Address 

ICS1 

CS2 

IOE 

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 

device to device interconnection. 

tl:1tWJiiUiP 
ELECTRONICS 
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KM68V612A, KM68U512A Family CMOSSRAM 

TIMING WAVE FORM OF WRITE CYCLE(1) (I'NEControlled) 

Address 

Ics1 

CS2 

Data in 

Data out Data Undefined 

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

Address 

/cS1 

CS2 

Data in DataVailid 

Data out ---High-Z-------------High -z,-,-----

tl,,,,,filla; 
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KM68V512A, KM68U512A Family CMOSSRAM 

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

Address 

ICS1 

CS2 

NVE 

Data in 

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

Notea(Wrlte Cycle) 
1. A write occurs during the overlap of a low ICS1, a high CS2 and a low /WE. A write begins at the latest transition 

among ICS1 going low, CS2 going high and /WE going low. A write ends at the earliest transition among ICS1 going 
high, CS2 going low and /WE going high, tWP is measured from the beginning of write to the end of write. 

2. tcW is measured from the later of ICS1 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 atlCS1, or /WE 

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

FUNCTIONAL DESCRIPTION 

* X means don't care 

tl'n¥jiia» 
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KM~8V1'QOOB, KM68U10008 Family . 
i 

12BKxB bit Low Power & Low Vee CMOS Static RAM. " 

FEATURE SUMMARY GENERAL DESCRIPTION 
• Process Technology: 0.6 urn CMOS 

• Organization : 128K x8 

• Power ~upply Voltage 
KM68V10QOB family: 3.3V +1- 0.3V 

KM68U10QOB family: 3:0V +/~ 0.3V 

• Low Data Retention Voltage: 2V(Min) 

• Three state output and TTL Compatible 

• Package Type : JEDEC Standard 
32-S0P, 32-TSOP(I)-Forward/Reverse 

PRODUCT FAMILY 

:'The KM68V1 OOOBand KM68U1 OOOBfamily are fabricated 

by SAMSUNG's advanqed CMOS process technology. 

The family can support various operating temperature 

ranges and has various package,types for u~er flexibility of 

system design. The family also suppOrt 'low data 'retention 

voltage' for battery back-up operation with low data 

retention current. 

KM68V1 OOOBUL~L Commerc1al 70*/100 

KM68U1000BUL-L 

KM68V1000BLE/LE-L ....................... 
KM68U1000BLE/LE-L 

KM68V1 OOOBLl/LI-L 

• measured with 

PIN DESCRIPTION 

V .. A11 

At • 
M .. 

A13 
IWE 
CS2 

A13 At. 
v .. 
N,C 
Ate 
A14 

A11, At2 

10E A7 .. 
AIO AS 

ICS A< 

IJ08 

1107 A< 
AS 

1&, , 
t5 

1106 A. ,1,4 

iJ05 
A7 

At2 
13 
t2 

1104 At. 11 
At. to 
N.C • v .. • 
Al' 7 
CS2 • IWE • 
At3 .. 
Ai 

A11 

• 
Po 

t1,llii'U,; 
ELECTRONICS 

.......................... 
100 

3.0-3.6V 70*/100 100/20uA 

50/15uA 
40mA 

2.7-3.3V 

3.0-3.6V 

2.7-3.3V 100 

32~PinTSOP 

Type 1- Forward 

32-PinTSOP 
Type I - Reverse 

32 10E 
3t At. 
30 ICS1 
2. lOB 
32 107 
27 lOB 
2. lOS 
25 104 
2. V .. 
23 103 
22 102 
2t lOt 
20 AD 
t9 At 
t. A2 
17 A3 

:; ;2' A3 
A2 
At 
AD 
Ot 
02 
03 

V .. 
04 
OS 
06 
07 
OB 
CSt 

Ala 
JOE 

" 20 
2t I 
22 I 
23 i 
24 
25 i 
25 i 
27 i 
32 I 
29 i 

3. ~: 3t 
32 

100/20uA 

FUNCTIONAL BLOCK DIAGRAM 
AQ-3, A8-11 

A4-7, ::< (') A12-16 
0 '0 

::l (J) -0 2-0 
C. r (J) 

"'. 0 
IQ 

o· 
1101-8 

N.C No Connection 
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KM68V10008, KM68U10008 Family 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

••.••••..•••••••••...•••• · •••• i·.· ••••• ·· •••••••••• • •••• • •• • •• •· •.•••. ·1· ••....••• ; •• ·:.· •• ·.M·;.J •. · ..•.. · .••••• ·.~ .• ·· ..•. ···; ••••..•• ·I.· •• •·•· •• • ••••••• •· ••• ••·· ••• ·•• ••• ··G]l ...... . .... : ~ •.. ·0 I •••• · ••••• · •...•••..•••••.••••••••••• 

KM68V1OO0BLG-7 

KM68V1ooOBLG-7L 

KM68V1000BLG-10 

KM68V1000BLG-10L 

KM68V1000BLT-7 

KM68V10ooBL T-7L 

KM68V1OO0BLT-l0 

KM68V1 ooOBL T -1 OL 

KM62Vloo0BLR-7 

KM62V1000BLR-7L 

KM68V1000BLR-10 

KM68V1 000BLR-1 OL 

KM68U10ooBLG-8 

KM68U10ooBLG-8L 

KM68Ul000BLG-10 

32-S0P, 70ns, 3.3V, L 

32-S0P, 70ns, 3.3V, LL 

32-S0P, 1OOns, 3.3V, L 

32-S0P, 1OOns, 3.3V, LL 

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

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

32-TSOP F, lOOns, 3.3V, L 

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

32-TSOP R, 70ns, 3.3V, L 

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

32-TSOP R, 100ns, 3.3V, L 

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

32-S0P, 85n8, 3.0V, L 

32-S0P, 85n8, 3.DV, LL 

32-S0P, 1OOns, 3.0V, L 

KM68V1OO0BLGE-7 32-S0P, 7Ons, 3.3V, L 

KM68V1OO0BLGE-7L 32-S0P, 70ns, 3.3V, LL 

KM68V1OO0BLGE-10 32-S0P, lOOns, 3.3V, L 

KM68Vl000BLGE-10L 32-S0P, 1OOns, 3.3V, LL 

KM68Vloo0BLTE-7 32-TSOP F, 70ns, 3.3V, L 

KM68V1OO0BL TE-7L 32-TSOP F, 70ns, 3.3V, LL 

KM68V1000BLTE-10 32-TSOP F, 100ns, 3.3V, L 

KM68V1000BLTE-10L 32-TSOP F, 100ns, 3.3V, LL 

KM62V1000BLRE-7 32-TSOP R, 70ns, 3.3V, L 

KM62V1000BLRE-7L 32-TSOP R, 70ns, 3.3V, LL 

KM68V1000BLRE-10 32-TSOP R; 1OOns, 3.3V, L 

KM68V1000BLRE-10L 32-TSOP R, 1OOns, 3.3V, LL 

KM68Ul000BLGE-10 32-S0P, 100ns, 3.0V, L 

KM68Uloo0BLGE-10L 32-S0P, lOOns, 3.0V, LL 

KM68Ul0ooBLTE-10 32-TSOP F, lOOns, 3.0V, L 

CMOSSRAM 

./ ... 
.......... 

• ••••••••• 

KM68V1000BLGI-7 32-SOP, 70ns, 3.3V, L 

KM68V1oo0BLGI-7L 32-S0P, 70ns, 3.3V, LL 

KM68V1OO0BLGI-10 

KM68V1OO0BLGI-10L 

KM68V1000BL TI-7 

KM68V1000BLTI-7L 

KM68V1OO0BL TI-10 

32-S0P, 1OOns, 3.3V, L 

32-S0P, 100ns, 3.3V, LL 

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

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

32-TSOP F, 1OOns, 3.3V, L 

KM68V1OO0BLTI-10L 32-TSOP F, 1oons, 3.3V, LL 

KM62Vl000BLRI-7 32-TSOP R, 70ns, 3.3V, L 

KM62V1oo0BLRI-7L 32-TSOP R, 70ns, 3.3V, LL 

KM68Vl0ooBLRI-l0 32-TSOP R, 100ns, 3.3V, L 

KM68V10ooBLRI-10L 32-TSOP R, 100ns, 3.3V, LL 

KM68U1000BLGI-10 32-S0P, 100ns, 3.DV, L 

KM68U1000BLGI-l0L 32-S0P, lOOns, 3.DV, LL 

KM68UlooOBLTI-l0 32-TSOP F, lOOns,3.0V, L 

KM68U1000BLG-10L 32-S0P, 100ns, 3.0V, LL KM68U1OO0BLTE-10L 32-TSOP F, 1OOns, 3.0V, LL KM68U1oo0BLTI~10L 32-TSOP F, 1OOns, 3.0V, LL 

KM68U1000BLT -8 32-TSOP F, 85ns, 3.DV, L KM68U1OO0BLRE-10 32-TSOP R, 100ns, 3.0V, L KM68U1OO0BLRI-10 32-TSOP R, 1OOns, 3.0V, L 

KM68U1000BLT~L 32-TSOP F, 85ns, 3.0V, LL KM68Ul000BLRE-10L 32-TSOP R, 1OOns, 3.0V, LL KM68U1oo0BLRI-10L 32-TSOP R, lOOns, 3.0V, LL 

KM68U1000BLT-10 32-TSOP.F, 1oons, 3.0V, L 

KM68U1000BLT-10L 32-TSOP F, 1OOns, 3.0V, LL 

KM68Ul0ooBLR-8 32-TSOP R, 85ns, 3.0V, L 

KM68U10ooBLR-8L 32-TSOP R, 85ns, 3.0V, LL 

KM68U10ooBLR-10 32-TSOP R, 100ns, 3.0V, L 

KM68U1OO0BLR-10L 32-TSOP R, 1OOns, 3.0V, LL 

ORDERING INFORMATION 

K M6 8 X 1000 B X X X X X 

T T T Low Low Power 

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

'--------- Low Power 

'----------- Operating Temperature: 
1=lndustrial, E=Extended, Blank=Commercial 

'------------ Package Type: G=SOP, T=TSOP Forward, 
R=TSOP Reverse 

'--------------- Die Version: B=3rd generation 

'---------------- Density: 1000=1Mbit 

1----------------- V=3.0-3.6V, U=2.7-3.3V, Blank=5V 
'--__________________ Organiztion : 8= x8 

SEC Standard SRAM 

tl"t'¥JiU liP 
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Kr!ft8~V100()t3, K,1VI~8U1000B Family: . 

ABSOLUTE MAXIMUM RATINGS * 

* Stresses.greater than tho~e 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 thil) specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

Vih 

Input low voltage Vii 

KM68V100B Family 

KM68U100B Family 

KM68V100B Family 

KM68U100B 

* 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 
*** ViI(min)=-3.0V for S30ns pulse 

CAPACITANCE * (f=1MHz, Ta=25 ·C) 

=== 

* Capacitance is sampled not 100% tested 

ctl l'tiJii}i' 
ELECTRONICS 

2.2 
2.2 

-0.3*** 

-0.3*** 

Vcc+0.3 

Vcc+0.3 

0.4 
0.4 

v 
V 
V 
V 
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KM68V10008, KM68U10008 Family CMOSSRAM 

DC AND OPERATING CHARACTERISTICS 

Input leakage current IIi 

Output leakage current 110 

Operating power supply current Icc 

Average operating current Icc1 

Icc2 

Output low voltage Vol 

Output high voltage Voh 

Standby Current(TTL) Isb 

Standby 68V1000BUL-L Isb1 

Current 

(CMOS) 68V1000BLEILE-L 

68V1000BLl/LI-L 

68U1000BUL-L 

68U1000BLEILE-L 

68U1000BLl/LI-L 

Vin=Vss to Vcc 

ICS1=Vih or CS2=Vil or 

IWE=Vil, Vio=Vss to Vec 

ICS1=Vil, CS2=Vih 

Vin=Vih or Vii, lio=OmA 

1uS Cycle 100% duty, lio=OmA 

ICS15'.0.2V, CS2~Vcc-0.2V 

ICS1=ViI, CS2=Vih 

Min cycle, 100% duty, lio=OmA 

101=2.1 rnA 

loh=-1.0mA 

ICS1=Vih, CS2=ViI 

ICS1 ~Vcc-0.2V L 

CS2~Vcc-0.2V LL ................... 
orCS25'.0.2V L 

LL 

L 

LL ................... 
L 

LL 

-1 

-1 

2.2 

........ 

........ 

uA 

uA 

2 5 rnA 

3 5 rnA 

30 40 

rnA 

0.4 V 

V 

0.3 rnA 

50 uA 

0.5 15 ........ ......... ........ 
100 uA 

0.5 20 

50 uA 

0.5 15 ......... ......... ........ 
1 50 uA 

0.5 15 

" 1) Commercial Product: Ta=O to 70°C, Vcc=3.3 +/- 0.3V(68V1 0008 Family), Vcc=3.0 +/- 0.3V(68U10008 Family) 
2) Extended Product: Ta=-25 to 85°C, Vcc=3.3 +/- 0.3V(68V10008E Family), Vcc=3.0 +/- 0.3V(68U10008E Family) 
3) Industrial Product: Ta=-40 to 85°C, Vcc=3.3 +/- 0.3V(68V1 00081 Family), Vcc=3.0 +/- 0.3V(68U1 00081 Family) 

"" Ta= 25°C 

AC CHARACTERISTICS 

II 

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

Input rise fall time 5ns 

! [>>---0 o 
Input and output reference voltage 1.5V CL"~ 

"Including scope and jig capacitance 
Output 10ad(See right) CL=100pF+1TTL 

" See test condition of DC and Operating characteristics 

t1'MilliU» 
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K,.,68¥1000B, KM68U10008 FCimily CMOSSRAM 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

PARAMETER LIST FOR EACH SPEED BIN 

tl'MilIiU> 
ElECTRONICS 
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KM68V1000B, KM68U1000B Family CMOSSRAM 
DATA RETENTION CHARACTERISTICS 

68V1000BL-L 

68V1000BLE 

68V1000BLE-L 

68V1000BLI 

68V1000BLI-L 

68U1000BL 

68U1000BL-L 

68U1000BLE 

68U1000BLE-L 

68U1000BLI 

68U1000BLI-L 

~~;';;fu;';------~~~----------Iwaveronm 

* 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 

*** ICS1 ~ Vcc-0.2V, CS2 ~ Vcc-D.2V(/CS1 controlled) or CS2:$; O.2V(CS2 controlled) 

DATA RETENTION TIMING DIAGRAM 
1) ICS1 controlled tSDR Data retention mode 

Vee 

tRDR 

50 
20 uA 

50 

20 

ms 

3.0/2.71/". • • • • • • • • . • . . • • • . .. .....•..••..• .......................................... •••.••••••••. • ••••••••••••••••• 

2.2V 

Vdr 

ICS1 
GND 

2) CS2 controlled 

Vee 

3.0/2.71/" 

ICS ~ Vcc-D.2V 

Data retention mode 

:' ................... ~ ... ~ =f1.~'ft ................ . 
O.4V ••••••••••••••••••••••••••• :{ •• ;; •••••• ~~~~.~.~~ .................... V .. ··· .... ··· .. · .. · .... ··· 
GND ............................................................................................................ . 

• 3.0V for KM68V1000B family, 2.7V for KM68U1000B family 

t!,'{.fij·a» 
ELECTRONICS 
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KM68V10008, KM68U10008 Family CMOSSRAIVI 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled) 

(/CS=/OE=ViI, CS2=IWE=Vih) 

Address _~t----_tRC-=*_ 

Data Out Previous Data Valid Data Valid 

TIMING WAVEFORM OF READ CYCLE(2) (/wE= VIH) 

Address 

ICS1 

CS2 

IOE 

Data out DataVailid 

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

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

device to device interconnection. 

tl:!t'¥)i·U; 
ELECTRONICS 
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KM68V10008, KM68U10008 Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(1) (IWEControlled) 

Address 

ICS 

CS2 

/WE II 
Data in DataVailid 

Data out Data Undefined 

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

Address 

tWR(4) 

ICS1 

CS2 

/WE 

Data in 

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

tl&'¥jihiiP 
ELECTRONICS 
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KM68V1QOOB, KM68U1000B Family CMOSSRAM' 

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

Address 

/CSt 

CS2 -, 
Data in 

Data out ----High-Z,------'-----------High-Z:----

Notes(Write Cycle) 
1. A write occurs during the overlap of a low ICS1, a high CS2 and a low MlE. A write begins at the latest transition 

among ICS1 going low; CS2 going high and MlE going low. A write ends at the earliest transition among ICS1 going 
high, CS2 going low and MlE going high, tWP is measured from the beginning of write to the end of write. 

2. tCW is measured from the later of ICS1 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 atlCS1, or MlE 

going high, tWR2 applied in case a write en~s at CS2 going to low. 

FUNCTIONAL DESCRIPTION 

tl:!t'¥jihi; 
ELECrRONICS 

,104 



KM68V10008, KM68U10008 Family CMOSSRAM 

TECHNICAL INFORMATION 
1) Icc2 characteristics by temperature variation 

All the values in this graph are depicted by the relative value with the maximum value 
measured at S.OV Vee and -40·C temperature. The basic relative value of 1002 at that 
condition Is set into 1. 

1.00 -CD 
::I 0.90 
~ 
! 0.80 
fill 

0.70 i -N 0.60 Co) 

oS! 
0.50 

Icc2 v.s Temperature 

~ -. ; ; ; ; 1 

· --~~:~=F=t::==~~~~J=::j 
··· __ ··········l·_·:::·:::::::::::::::::::::::::::::::~:::Tl::::::::·:·~~:::::::+,I.:::~:::-.::·::::::::::~,1 :::::-.:::: .. ::::::::-.:: .-•... _ ............... _j...... • 

! I I j 
: : : i 

-40 ·10 o 25 40 70 85 

Temperature(t ) 

~3.0V 

Device 
--3.3V 

Device 

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

All the values in this graph are depicted by the relative value with the maximum value 
measured at 3.0V Vee and 8S·C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 

-CD 
:::I 

~ 
~ 
i 
~ -N 
"Q 
.!! 

1.20 

1.00 

0.80 

0.60 

0.40 

0.20 

0.00 
-40 

tl:!:'¥Ji·U;; 
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-10 

-+-2.7V 

--3.0V 
-.-3.3V 

-*-3.6V 

o 25 40 70 85 

Temperature(t ) 

II 
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KM68V10008, KM68U10008 Family , CMOSSRAM 

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

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

1.00 / 0.90 I 0.80 
-- 1/ CD 0.70 ::s 1// 

~ 0.60 /,// ...... 2.0V 
~ 0.50 j,// .. ·w. .... 2.5V 

:;:; 0.40 II ~/ V .... * .... 3.0V ;! 0.30 
/// l:" 0.20 I:Y l! 0.10 

:-~. "":,0'';:::::';:'':;:;; 

0.00 

-40 ·10 0 25 40 70 85 

Temperature( "C) 

tl:!:':fWd'; 
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KM616V10008, KM616U10008 Family CMOSSRAM 
64Kx16 bit Low Power & Low Vee CMOS Statie RAM 
FEATURE SUMMARY GENERAL DESCRIPTION 
• Process Technology: 0.6 um CMOS 

• Organization: 64Kx16 
• Data Byte Control: IlB=1I01-8,/UB=II09-16 

• 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-TSOP(II)-Forward/Reverse 

PRODUCT FAMILY 

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

* measured with 30pF test load 

PIN DESCRIPTION 

• 

2 

AI 
A3 
~ 
A. 
NJ 
a 

110 
1/02 
1/03 
1/04 
Vee 
VIt 
1105 
1/01 
1/07 
1/01 
tw! 
A15 
A •• 
A" 
A' 
H.C 

~o 
3 

• 5 
e 
7 
8 

• .0 
II 
.2 

•• •• • 5 
18 
.7 

•• •• 20 
21 
22 

44-Pin 
TSOP(II) 
Forward 

.. "" "" .. AI AI 
~ A7 A7 

•• IOE /oE 
40 AlB All 
3t III III 
3t 11011 1101 • 
~ 1/015 I/O. 5 
3t 11014 1101. .. 11013 OOt • 
"" VIt VIt 
33 Vee Vee 
32 1/0.2 I/O. 2 
31 11011 1101 • :10 1/010 1/01 0 
a 1/01 1/00 
a N.C N.C 
27 AI AI 
a AI AI 
25 A.O A. 0 

"" Att At • 
Z3 N.C N.C 

tl:I,,,,j jiUtP 
ELECl'RONICS 

2.7-3.3V 

.. o· .. 2 
~ 0 3 

• • • 
40 5 .. • .. 7 
~ • 31 44-Pin • 
35 .0 .. 

TSOPQI) 
II 

33 .2 
32 

Reverse •• •• •• :10 .5 
a •• a 

0 
.7 

27 •• 
21 II 
25 20 

"" 21 
23 22 

The KM616V1000B and KM616U1000B family are 

fabricated by SAMSUNG's advanced CMOS process 

technology. The family can support various 

operating temperature ranges and has various 

package types for user flexibility of system design. 

The family also support low data retention voltage 
for battery back-Up operation with low data retention 
current. 

FowardlReverse 

85*/100 44-TSOP(II) 100/20uA 
65mA 

.......... ............. 
100 Foward/Reverse 100/20uA 

85*/100 44-TSOP(II) 100/20uA .......... ............ 
100 Foward/Reverse 100/20uA 

FUNCTIONAL BLOCK DIAGRAM 
AI 
A3 
~ 
A • 
NJ 
a 
110. 
1/02 
1/02 
1/04 
Voc 
VIt 
1/02 
1/01 
1107 
1/01 
tw! 
A'S 
A" 
A .. 
A.2 
H.C 

AO-AS X 
A15 ' __ ~5? 

§. 
~ 

A9-A14 

Cell 
Array 

V-Decoder 

110 Buffer 

ICS, !WE,IOE, IUB,/LB 
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KM6~U)V1000B, KM616U1000B Family. ".'. CMOSSRAM 

PRODUCT LIST & ORDERING I~FORMATION 

PRODUCT LIST 

44-TSOP(H), F, 3311, 7O"s, L 44-TSOP(1I), F, 3.3V, 85n8, L 
44-TSOP(I), F, 3311, 7Ona,.LL F, 3.3V, 85ns, LL 44-TSOP(1I), F, 3311, 85ns~ LL 
44-TSOP(II), F, 3311, 1DOna, L KM818V1000BLTE-10 F, 3311, 100ns, L 44-TSOP(1I), F, 3.3V, ;1oon&, L 
44-TSOP(1I), F, 3.3V, 1DOna, LL KM818V1000BL TE-1OL 44-TSOP(1I), F, 3.3V,1oons, LL 

44-TSOP(1I), F,3.1111, 1DOna, L KM816U1000BL TE-10 F, 3.rN, 100ns, L KM816U1000BL T1-10 44-TSOP(1I), F, 3.rN, 100ns, L 
KM816U1000BLT-1OL 44-TSOP(1I), F, 3.rN, 100ns, LL KM816U1000BL TE-1OL F, 3.rN, 100ns, LL KM816U1000BL T1-1OL 44-TSOP(lI), F, 3.rN, 1DOn8, LL 

KM818V1000Bl.R-7 44-TSOP(II), R, 3.3V, 7Ons, L KM818V1000BLRE.,8 R, 3311,85ns, L KM818V1000BLR1-8 44-TSOP(H), ~,3311, 85ns. L 
KM818V1000BLR~7I,. TSOP(1I), R, 3.3V, 7Ons. LL KM818V1000BLRE-8L R. 3311. 85ns. U KM818V1000BLRI-8L 44-TSOP(1I). R. 3311. 85ns. LL 
KM818V1000BLR-10 44-T~P(lI). R. 3.3V, 100ns, L KM818V1000BLRE-10 R, 3.3V. 1DOns, L KM818V1000BLRI-10 44-TSOP(1I). R. 3.3V,100ns. L 
KM818V1000BLR-1OL 44-TSOP(1I). R. 3311. 100ns. R.3.3V, 100n8. LL KM818V1000BLR1-1OL 44-TSOP(1I). R. 3311. 100ns, LL 

KM818U1000BLR-10 44-TSOP(lI). R. 3.rN.1DOns. L R, 3.rN. 100ns. L 1<M816U1000BLRl-10 44-TSOP(II), R,'3.rN; 1DOna. L 
KM816U10008LR-1OL 44-TSOP(lI). R. 3.rN, 100ns. R, 3.rN. 1DOns. LL 1<M616U1000BLRl-10L 44-TSOP(lI), R, 3.rN.100ns. LL 

ORDERING INFORMATION 

KM616 X 1000 B x x X - XX X 

T T T . Low Low Power 

. ~ . . Access Time: 7=70ns, 8=85ns, 10=1 OOns 
'--------- Operating Temperature: 

1=lndustrial, E=Extended, Blank=Commercial 
L.-________ Package Type: T=TSOP(II)-Forward, 

R=TSOP(II)-Reverse 
1.-__________ Low Power 

....... ----------- Die Version: B=3rd generation 
L.-_____________ Density:1000=1Mbit 

L-__________ -'-___ V=3;3V, U=3.0V, Blank=5V 
'--________________ . Organlztlon: 16=X16 

'--________ --""------...,. ___ SEC standard SRAM 

tl:Uil'M'; 
ELECIlIONICS 
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KM616V10008, KM616U10008 Family CMOSSRAM 

ABSOLUTE MAXIMUM RATINGS * 

Operating Temperature 

• Stresses greater than those listed under 'Absolute Maximum Ratings' may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

Input low voltage Vii KM616V100B Family 

KM616U100B 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 
*** ViI{min)=-3.0V for s30ns pulse 

CAPACITANCE * (1=1 MHz, Ta=25 ·C) --
• Capacitance is sampled not 100% tested 

41 "t'¥)i 'US 
ELECTRONICS 

-0.3-* 

-0.3*** 

Vcc+0.3 

0.4 

0.4 v 
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KM6,16V1000B, KM616U1000B Family ~CMOSSRAM 

DC AND OPERATING CHARACTERISTICS 

:~: Ii :~~~ :::' :~l: :!~: :~: ::. ':. ~: ::. ~:: :~: il! j~ :~: :~: :~ :~. :f: !~: :~: :l! :j:: ::: ;: ; ::: ::; ;:: : i;i ) J i~: :~: :~: ::' ::.:: : .,' ',' ,', ',' ',' ',: :> :: ::: ;;: :~: :~: ::[. ::~: ) ~::: :~: :~:. iji· ::: ':: t -:;: .:: .: ,',,' . 
JnpuUeakage currEmt iii lIill-:VsstoVcc -1 - 1 uA 

Output leakage current 110 

Operating power supply current Icc'" 

ICS=Vih or IWE=ViI,/UB=Vih or 

ILB=Vih, Vio=Vss to Vcc 

ICS=ViI, Vin=Vih Read 

or Vii, lio=OmA Write 

-1 uA 

10 rnA 

20 

Average operating current Icc1*** 15 Cycle time=1 uS 100% duty Read r-----r---r---r---; 

Icc2 

()utput lun vllHayc Vol 

• ()utputhigh voltage Voh 

, S"alldt.j Cunelll\ I iL) Isb 

Standby 616V1000BLlL-L Isb1 

Current 

(CMOS) 616V1000BLl/LI-L 

616V1000BLEILE-L 

616U 1 OOOBLIL·L 

616U1000BLl/LI-L 

616U1000BLEILE-L 

ICSS,0.2V,lio=OmA Write 

Min cycle, 100% duty 

I/css,viI, lio=OmA 

Ilol=2.1mA 

Iloh= ·1.0mA 

ICS";;eVcc-0.2V 

Vin";;eVcc-0.2V 

orVin:>:0.2V 

L 
LL 

L 
LL 

L 

LL 
L 

LL 

2.2 

25 

65 

0.4 V 

V 

0.5 rnA 
50 uA 

15 uA 

100 uA 

20 uA 

50 uA 

15 uA 

100 uA 

20 uA 

• 1) CommercialProduct: Ta=Oto 70·C, Vcc=3,3 +/- 0.3V(616V1000B Family), Vcc=3.0 +/- 0.3V(616U1000B Family) 
2) Extended Product: Ta=-25 to 85 ·C , Vcc=3.3 +/- 0.3V(616V1000BE Family), Vcc=3.0 +/- 0.3V(616U1000BE Family) 
3) Industrial Product: Ta:;:-40 to 85 ·C, Vcc=3.3 +/- 0.3V(616V1000BI Family), Vcc=3.0 +/- 0.3V(616U1000BI Family) 

•• Typ : Ta=25 ·C 
***lndu5trial Products: Icc(ReadlWrite)=15mA/25mA, Icc1(ReadlWrite)=20mAl30mA 

AC CHARACTERISTICS 

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

! [>>----0 o 
CL*~ 

* Including scope and jig capacitance 

* See test condition of bc and Operating characteristics 
** for 70ns, 85n5 products 

tt:Htilia; 
ElECTRONICS 
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KM616V1000B, KM616U1000B Family CMOSSRAM 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

.q~~.~,~n~:;·;;t··:T~m~~i~~I··;P'.~t~4~~lli~}:'~~!!i ;9*mm."~~ 
KM616V1000BUL-L 0-70 ·C 

KM616V1000BLE/LE-L 

KM616V1000BU/U-L 

KM616U1000BUL-L 

KM616U1000BLE/LE-L 

KM616U 1 OOOBU/U-L 

-25-85 ·c 

-40-85 ·c 

0-70 ·c 
-25-85 ·c 

-40-85 ·C 
* All the parameters are measured with 30pF test load 

PARAMETER LIST FOR EACH SPEED BIN 

* All the parameters are measured with 30pF test load 

41&&11h" ELECTRONICS 

3.3V +/- 0.3 70*/100ns Commercial 

3.3V +/- 0.3 85*/100ns Extended 

3.3V +/- 0.3 85*/100ns Industrial 

3.0V +/- 0.3 100ns Commercial 

3.0V +/- 0.3 100ns Extended 

3.0V +/- 0.3 100ns Industrial 

II 
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K~6t6V1:00bB, KM616U1 OOOB. Family'" CMO$SRAM 

DATA RETENTION CHARACTERISTICS 

waveform 

• 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 

DATA RETENTION TIMING DIAGRAM 

tSDR Data retention mode 

Voo ________ -+ ____ ~ 

5 

tRDR 

3.012.7: .•.•..•••.•••••.•..••..•..•••.•••.•.•••..•••.•.•••.••..••.••..•••••••••.•.•.•.•••..•••..••.•••.••.••••• 

Vdr ••••.••••••••••• 

ICS 
/Cs ~ Vcc-O.2V 

GND··················································· ........................................ ; .................. . 

*2.7Vfor KM616U1000B family, 3.0Vfor KM616V1000B family 

t11'{:fWd'; 
ELECTlIONICS 
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KM616V1000B, KM616U1000B Family CMOSSRAM 

TIMING DIAGRAMS 
TIMING WAVE FORM OF READ CYCLE (1kAcldressControlled) 

(lCS=IOE=ViI,IWE=Vih, /uB or, and ILB=ViI) 

Address 

f~-----tRC------..I* 

-'~-------- -
Data Out Previous Data Valid Data Valid 

TIMING WAVE FORM OF READ CYCLE (flNE= VIH) 

Address 

ICS 

lua ILB 

IOE 

Data out DataVailid 

Notes (READ CYCLE) 

1. biZ 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 ILz (min.)both for a given device and from 

device to device. 

tl:1t,¥jiHllP 
ELECTRONICS 

II 
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KM616V1000B, KM616U1000B Family ··CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (IWEControlled) 

Address 

ICS " " 

IUB,/LB 

Data in 

Data out Data Undefined 

TIMING WAVEFORM OF WRITE CYCLE (/CS Controlled) 

Address 

ICS 

IUB,ILB 

/WE 

Data in 

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

tl'Mfiil}'; 
ELEC'l'RONICS 
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KM616V10008, KM616U10008 Family CMOSSRAM 

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

Address 

ICS 

/WE 

Data out 

Data in -----High -Z:---------------High -Z,....-----

Notes (WRITE CYCLE) 

1. A write occurs during the overlap(tWP) of a low ICSand low /WE. A write begins at the latest transition among 

ICS going low and WE going low: A write end at the earliest transition among ICSgoing high and WE going high, 

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

2. tCW is measured from the later of les 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 ICS,or /WE 
going high. 

FUNCTIONAL DESCRIPTION 

Disable 

L L H H L Read Dout High-Z Icc 

H L High-Z Dout 

L L Dout Dout 

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

L L Din Din 

• X means don't care 

,1111'IIJIIU' 
ELECTRONICS 

II 
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KM64:6V1QOOB, KM616U1000B Family CMOSSRAM' 
t 

TECHNICAL INFORMATION 
1) Icc2 characteristics by temperature varition 

All the values in this graph Is depicted' by the relative value with the maximum value 
measured at 3.3V Vee and .40·C temperature. The basic relative value of 1cc2 at that 
condition is set into 1. 

1.00 

J 
j 0.95 

t 
:;::; 
.! 

0.90 

11 
f 0.85 

0.80 

Icc2 v.s Temperature 

Iii I i---' 
······ .... ·········· .... r······················ .. ·I········ .. · .. · .. ·--~,I.:.· ........................... !~.............. ········1· .. ····· 

!! ! ._+._--•.•... _-_ .. _ ........ y ..•..... _. __ ..• _ ...... -•. j····_·_·········· __ ······f··················· .. ········ , 

._ ....... _ ...... _ .. _'1
1 
..................... 1 ........... ·· .. · .. ···f····· .. · .. ···· .. ······-1-·· .. ···· .. ········ + ................. . 

I I r i 
i ; i i ; 

-40 -10 o 25 40 70 85 

Temperature(t ) 

-.-3.0V 
Device 

--- 3.3V 
Device 

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

All the values in this graph is depicted by the relative value with the maximum value 
measured at 3.3V Vee and 8S·C temperature. The basic relative value of Isb1 at that 
condition is set into 1. 

Isb1 v.s Temperature 

1.00 I -CD 0.80 ~ 

j 
0.60 

t :;::; 
0.40 J - 0.20 .. 

.a 

.!! 
0.00 

! ! I ! ! 

.:::~.:::~:::·:::~:I:~~·:::~.:::::~.~:~~r::::::::~~:::::·.~-.:[::~:~·-.:~:::::·:J::~·~::::-.::-.~.::::-..I·~··.::: .. :::-' .. :~ -.- 3.0 V 
I '1 ii' I ! i I Device -- .............. + ....... _ ............. [ ...................... \ .................. · .. 1 .... ······ .. ·· .. '1'........................ --- 3.3 V 

! ! ! I! Device ········· .. ··· .... ·····T· .. ·· .. ··· .. · .. ··· ...... r···· .... · .. · .. ·· .. ··T······ .. · .... ·· .. · .. r· 
i . i 
I ' 

-40 -10 25 40 70 85 

Tempe,rature('t: ) 

t1:M:fl;IUS 
ElECTRONICS 
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KM616V10008, KM616U10008 Family CMOSS~M 

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

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

1.40 - 1.20 CD 
::s 
Ci 1.00 > 
CD 0.80 > ;: 

0.60 as 
Gi 

0.40 IX 
't:" 
:E 0.20 

0.00 

-40 

tl"t,¥j jiU$ 
ELECTRONICS 

Idrv.s Temperature by Each Vdr 

-10 0 25 40 70 

TemperatureCC ) 

85 

-+-2.0V 

-lII-2.5V 

I --A-. 3.0V I 
->f-3.3V 

II 
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KM6SV4000A Family CMOSSRAM 
512KxB bit Low Power & Low Vcc CMOS Static RAM 

FEATURE SUMMARY GENERAL DESCRIPTION 
• Process TechllQlogy :():4um cMos 
• Organization: 512K x 8 
• Power Supply Voltage: 3.3 +/- O.3V 

• Low Data Retention Voltage: 2V(Min) 

• Three state output and TIL Compatible 
• Package Type: JEDEC Standard 

32-S0P, 32-TSOP(II)-Forward!Reverse 

PRODUCT FAMILY 

KM68V4000AL-L 

KM68V4000ALI 

KM68V4000ALI-L 

3.0-3.6V 

* measured with 30pF test load 

PIN DESCRIPTION 

.. Z1 
AI 

: 32-TSOP(II) 
1 

AU 
K)£ 24 (Reverse) 
A10 23 

/CS 22 
VOl 21 

1/07 20 
1/08 18 

1/08 18 

t','{:fWd'$> 
ElECI'RONICS 

The KM68V4000A 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. 

50mA 

FUNCTIONAL BLOCK DIAGRAM 

A2-7.A12. >,< 
A14.A16. C Cell A18 CD 

8 
Co 

Array 
CD ... 

AO.A 1 ,A8-11. 
A13,A15,A17 

r 
8 

1101-8 5· 
110 Buffer 

ICS.IWE, 10E 
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KM68V4000A Family CMOSSRAM 

PRODUCT LIST & ORDERING INFORMATION 

PRODUCT LIST 

KM68V4000ALG-7 32-S0P, 70ns, 3.3V, L KM68V4000ALGI-7 32-S0P, 70ns, 3.3V, L 

KM68V4000ALG-7L 32-S0P, 70ns, 3.3V, LL KM68V4000ALGI-7L 32-S0P, 70ns, 3.3V, LL 

KM68V4000ALG-l0 32-S0P, lOOns, 3.3V, L KM68V4000ALGI-l0 32-S0P, lOOns, 3.3V, L 

KM68V4000ALG-l0L 32-S0P, lOOns, 3.3V, LL KM68V4000ALGI-l0L 32-S0P, lOOns, 3.3V, LL 

KM68V4000ALT-7L 32-TSOP (II) F, 70ns, 3.3V, L KM68V4000AL TI-7L 32-TSOP(II) F, 70ns, 3.3V, L 

KM68V4000ALT-7 32-TSOP (II) F, 70ns, 3.3V, LL KM68V4000AL TI-7 32-TSOP(II) F, 70ns, 3.3V, LL 

KM68V4000ALT-l0 32-TSOP (II) F, lOOns, 3.3V, L KM68V4000AL TI-l0 32-TSOP (II) F, lOOns, 3.3V, L 

KM68V4000ALT-l0L 32-TSOP (II) F, lOOns, 3.3V, LL KM68V4000AL TI-l0L 32-TSOP (II) F, lOOns, 3.3V, LL 

KM68V4000ALR-7 32-TSOP (II) R, 70ns, 3.3V, L KM68V4000ALRI-7 32-TSOP (II) R, 70ns, 3.3V, L 

KM68V4000ALR-7L 32-TSOP (II) R, 70ns, 3.3V, LL KM68V4000ALRI-7L 32-TSOP (II) R, 70ns, 3.3V, LL 

KM68V4000ALR-l0 32-TSOP (II) R, lOOns, 3.3V, L KM68V4000ALRI-l0 32-TSOP (II) R, lOOns, 3.3V, L 

KM68V4000ALR-l0L 32-TSOP (II) R, lOOns, 3.3V, LL KM68V4000ALRI-l0L 32-TSOP (II) R, lOOns, 3.3V, LL 

ORDERING INFORMATION 

KM68 X 4000 A X X X - XX X 

T T T Low Low Power 

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

'-------- Operating Temperature: 
1=lndustrial, Blank=Commercial 

1---------- Package Type: G=SOP, T=TSOP Forward, 
R=TSOP Reverse 1------------ Low Power 

1------------- Die Version: A=2nd generation 

'--------------- Density: 4000=4Mbit 

'----------------- V=3.0-3.6V 
'--________________ Organiztion: 8=x8 

'--__________________ SEC Standard SRAM 

II 

41:1tWil'U; 119 
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KM~8V4()(Jd,A Family CMOSSRAM 
. "" ~ 

ABSOLUTE MAXIMUM RATINGS * 

Operating Temperature Ta Oto70 ·c KM68V4000AUL-L 

-40 to 85 ·c KM68V4000ALIILI-L 

temperature and time Tsolder 260 ·c , 1 Osee 

* Stresses greater than those listed under 'Absolute Maximum Ratings' may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operating section of this specification is not impilied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS* 

* 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 
***ViI(min)=-3.0Vfor~30ns pulse· 

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

* CapaCitance Is sampled not 100% tested 

tl:!ti)ih" 
ELEcrRONICS 
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KM68V400()A Family 

DC AND OPERATING CHARACTERISTICS 

Operating power supply 

Average operating current 

Current 1--------1 
(CMOS) KM68V4000AU 

KM68V4000AU-L 

Icc1 

.1cc2 

Cycle time=1 uS 100% duty 

ICS~0.2V, ViI~0.2V, 

Vin«Vcc-0.2V, lio=OmA 

Min cycle, 100% duty 

ICS=ViI, Vin=Vih or Vii 

Vin~0.2Vor 

Vin«Vcc-0.2V 

L 

LL 

L 

LL 

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

•• Ta=2·5·C 

AC CHARACTERISTICS 

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

o 

CMOSSRAM 

50 

15 
50 

20 

rnA 

uA 

uA 

uA 

uA 

! [>>---0 
CL.~ 

II 

• Including scope and jig capacitance 

• See test condition of DC and Operating characteristics 
•• Test load for 70ns Industrial product 

tll,\¥JiiU$ 
ELEmONICS 
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KM68V4000A F~mily CMOSS~M 

TEST CONDITIONS(2. Temperature and Vee Conditions) 

* All the parameters are measured with 30pF test load 

* Test load for measuring parameters: Commercial producl-100pF, Industrial producl-30pF 
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KM68V4000A Family CMOSSRAM 
DATA RETENTION CHARACTERISTICS 

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 

DATA RETENTION TIMING DIAGRAM 

tSDR Data retention mode 

Voo ---------4----~ 

5 

tRDR 

3.0V .•........•.•.••.•..••.••..•••.•••••••••••••••••••••••••••••.••.••..•••.•.•••..•••••..••••.•••••••••••••• 

Vdr ..•.•.•.•••••••• 

ICS 
/CS:i! Vcc-(J.2V 

GNO······························ .. ···················· ........................................................ . 

FUNCTIONAL DESCRIPTION 

* X means don't care 

t1"t1fjii UP 
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KM68V4DOOA' Family CMOSSRAM 

TIMING ·~AORAMS '. 
v;'~,o.·~··l~(,;i' .. ,··(:'~: I."" ',,; ... <'-(:,~;':~;'; ... .' . ::"" ,.' . 

TIMIN6i~~FORM OFREADiCYCLE (1) (AddffiI'Conti'olled) 
(lCS=/OE=VjI; JVIIE=Vih) ..•.... .. •. ~ '. .' 

" " ", 

Address···· 

oBiaout ,oataValid 

TIMING WAVEFORM OF READ CYCLE (fWE=VIH) 

Address 

ICS 

JOE 

~ata out 

Notes (READ CYCLE) 

1. biZ and 10HZ are defined as the time at which the outputs achieve the open' circuit; conditions and are not 

referen~M()utpi.itvo~ge levels:;. \' . . . 
2. 14. any given temperature an~ voltag~C()r:rditioh; tHZ (max.) Is less than1Lz (min. )both for a given device and from 

device to device. ' . . " 

41'I{¥jiU'; 
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KM68V4000A Family CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE (IWEControlled) 

Address 

ICS 

Data in DataVailid 

Data out Data Undefined 

TIMING WAVEFORM OF WRITE CYCLE (/es Controlled) 

Address 

ICS 

Data in 

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

Notes (WRITE CYCLE) 

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

2. tCW is measured from the later of ICS 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 ICS,or MIE 

going high. 

tl:MfjiiUiP 
ELECTRONICS 
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- KM64S261A 64Kx 4 With OEiSiGMOS 
- KM64258C 64Kx4 With OEi 
- KM68S261A 32Kx8 SiGMOS Genter 
- KM68257G 32Kx8 
- KM641 001 256K x 4 With OEi 
- KM641001A 256K x 4 With OEi 
- KM64S1003 256K x 4 With OEi SiGMOS 
- KM641 003 256K x 4 
- KM641003A 256K x 4 
- KM681001 128K x 8 
- KM681001A 128K x 8 
- KM68S1002 128K x 8 SiGMOS Genter P 
- KM681 002 128K x 8 Genter Power 
- KM681002A 128K x 8 Genter Power 
- KM6161 002 64K x 16 Genter Power 
- KM6161 002A 64K x 16 Genter Power 
- KM64S4002 1M x4 With OEI SiGMOS 
- KM644002A 1M x4 Genter Power 
- KM644002/L 1M x4 Genter Power 
- KM68S4002 512K x 8 SiGMOS Genter P 
- KM684002A 512K x 8 Genter Power 
- KM684002/L 512K x 8 
- KM616S4002 256K x 16 
- KM6164002A 256K x 16 Genter Power 
- KM6164002/L 256K x 16 





KM64B261A BiCMOS SRAM 

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

FEATURES GENERAL DESCRIPTION 
• Fast Access Time 6, 7, 8 ns (Max.) 
• Low Power Dissipation 

Standby (TTL) : 90 mA (Max.) 
(CMOS): 20 mA (Max.) 

Operating Current: 160 mA (f=100MHz) 
• Single 5V±5% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM64B261AJ : 28-S0J-300 

FUNCTIONAL BLOCK DIAGRAM 

:~, 
~~~ 

---{:::;':";:;--I ~ A4 

A5 

As ----,/"--, 

1104 

MEMORY ARRAY 
128 Rows 

512 x4 Columns 

The KM64B261 A is a 262,144-bit high-speed Static 
Random Access Memory organized as 65,536 words 
by4 bits. 
The KM64B261A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed system 
applications. 
It is particularly well suited for use in high-density 
high-speed system applications. 
The KM64B261A is packaged in a 300 mil 28-pin plastic 
SOJ. 

PIN CONFIGURATION(TOP VIEW) 

Vee 
vss 

Pin Name 

Ao-A15 
WE' 

CS 

OJ: 

1101-1104 
Vee 

Vss 

N.C 

Pin Function 

Address Inputs 
Write Enable 

Chip Select 

Output Enable 

Data Inputs/Outputs 

Power(+5V) 
Ground 

No Connection 

II 



KM64B261A BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item ...... Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss . Vee -0.5 to 7.0 -y-
Power Dissipation Po 1.0 W 

Storage Temperature Tstg -65 to 150 °c 
Operating Temperature i .• TA o to 70 °c 

* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stresS rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum raling 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.75 5.0 5.25 V 

Ground Vss 0 0 0 V 

Input High Voltage VIH 2.2 - Vee+0.5** V 
I 

Input Low Voltage I VIL -0.5 * - O.S V 

* VIL(Min.)= -2.0V ac (pulse width s3ns) for Is20 mA 

.. VIH(Max.)= Vee+2.0V ac (pulse width sSns) for Is20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±5%, unless otherwise specified) 

Item Symbol Test Condition Min. Max. Unit 

Input Leakage Current lu VIN=VSS to Vee -10 10 I!A ---
Output Leakage Current ILO CS"=VIH or OE"=VIH or -10 10 I!A 

WE=VIL. VOUT=VSS to Vee 

Average Operating Current Icc f=100MHz.100% Duty.CS"=VIL. - 160 mA 

VIN = VIH orVIL,loUT=O mA 

Standby Power Supply Current ISB CS"=VIH. Min. Cycle - 90 mA 

IS81 CS"<!Vee-0.2V. 1=0 MHz - 20 mA 

VIN > Vee-0.2V or VIN<0.2V 

Output Low Voltage VOL IOL=SmA - 0.4 V 

Output High Voltage· VOH IOH=-4 mA 2.4 - V 

CAPACITANCE *(f=1MHz. TA=25°C) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 7 pF 

Input/Output Capacitance CliO VI/O=OV - 7 pF 

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

4':'{:fWd'; 
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KM64B261A BiCMOS SRAM 

TEST CONDITIONS 
(TA=O tei 70 °C,Vcc=5V±5%,unless otherwise specified.) 

Parameter Value 

Input Pulse Level o t03V --------
Input Rise and Fall Time 3 ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See below 

Output Load (B) Output Load (A) 

DOUT (for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ) 

l~ll 
RL=50n r 

o 

VL=1.5V 

DOUT 

+5V 

480n 

5 pF' 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM64B281 A-6 KM64B261 A-7 

Min. Max. Min. Max. 

Read Cycle Time tRC 6 - 7 -

Address Access Time tAA - 6 - 7 

Chip Select to o.utput tco 6 - 7 

Output Enable to Valid Output tOE - 4 - 4 

Chip Select to Low-Z Output tLZ 3 - 3 -
Output Enable to Low-Z Output tOLZ 1 - 1 -
~hip Disable to High-Z Output tHZ 0 3 0 3.5 

,QutPljt Disab~ to High-Z Output tOHZ 0 3 0 3.5 

Output Hold from Address Change tOH 3 - 3 -

KM64B261 A-8 

Min. Max. 

8 -
- 8 

- 8 

- 4 

3 -
1 -
0 4 

0 4 

3 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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BiCM0S:'.SRAM 
'W? 

WRITE CYCLE 
.. 

Parameter Symbol 
KM64B261 A-6 KM64B261A"7 KM64B261 A-8 

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 Set-up 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) twp 6 - 7 . - 8 - ns 

Write Recovery Time tWR 1 - 1 - 1 - ns 
Write to Output High-Z tWHZ 0 3 0 3.5 0 4 ns 

Data to Write Time Overlap tow 3 - 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 

tl'Millin; 
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KM64B261A BiCMOS SRAM 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE"",VIH) 

~---------.--tRC----· 

Address 

OE 

Data Out 
Hi h-Z 

NOTES (READ CYCLE) 
1. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6. Device is continuously selected with CS" =VIL 
7. Address valid prior to coincident with CS" transition low. 
a. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

~-------hNc--------------~ 

Address 

- .-- --.-- ------···--·-tAw----·--·--*--·~ hNR (5) 

OE 

···---·-----hNp (2) -- - .. -

WE 

-------tow-·--

Data In 

~tow 

Data Out '/ 
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BiCM(;)SSRAM 

TIMING WAVEFORM OF WRITE CVCLE(2) (UE Low Fixed) 

~---------------twc--------------~ 

Address 

~-------:------- tAW ------------l-t+~ twR (5) 

.~-n_r~-n_r'\"'"l"'-n""~,I_<-----tcw (3)----,~--ll"7_r'r_r~~,....,..r7'~,....,..r7'.., 

i-<-----twP (2)----+1 

WE" 

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 a low WE. A write begins at the latest transition among CS" 

going low and WE going low: A write. ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

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. tWRapplied 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 low or after WE" going low, the oUtputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS" is low: 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 1/0 Pin' Supply Current 

H X' X Not Select Hioh-Z ISB ISBl 

L H H Output Disable High-Z Icc 

L H L Read DoUT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

134 



KM64258C CMOS SRAM 

64Kx4 Bit (With lJE)High Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12, 115,20 ns (Max.) 
• Low Power Dissipation 

Standby (TTL) : 40 mA (Max.) 
(CMOS): 2 mA (Max.) 

Operating KM64258C-12: 150 mA (Max.) 
KM64258C-115: 140 mA (Max.) 
KM64258C-20 : 130 mA (Max.) 

• Single 5V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• I/O Compatible with 3.3V Device 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Standard Pin Configuration 

KM64258CP : 28-DlP-300 
KM64258CJ : 28-S0J-300 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

AI 

A2 

A, 

As 

A13 

1/01 

1104 

tl'U:fjihi; 
ELEcrRONICS 

The KM64258C is a 262,144-bit high-speed Static 
Random Access Memory organized as 65,536 words 
by4 bits. 
The KM64258C uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed system 
applications. 
It is particularly well suited for use in high-density 
high-speed system applications. 
The KM64258C is packaged in a 300 mil 28-pin plastic 
DIP or SOJ. 

PIN CONFIGURATION (rop VIEW) 

AI. 

Vee 
V __ 

N.C 

Pin Name Pin Function 

Ao-A1s Address Inputs 

WE Write Enable 

CS Chip Select 

OE Output Enable 

1101-1104 Data Inputs/Outputs 

Vee Power(5V) 

vss Ground 

N.C No Connection 
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'KM64258C CMOS.,SRAM 
, ' 

ABSOLUTE MAXIMUM RATINGS * .. , 
" '" 

Item , Symbol Rating Unit 

Voltage on Any Pin Relative to Vss '. VIN.OUT -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 -6510150 °C 

Operating Temperature TA o to 70 °C 

Soldering Temperature and Time Tsolder 260°C, 10 sec(Lead Only) -
• Stresses greater than those listed under "Absolute MaXimum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA-O to 70°C) -
Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Ground Vs.s 0 0 0 V _.-
Input High Voltage VIH 2.2 - Vee+O.5·'·'"'' V 

Input Low Voltage VIL -0.5 • - 0.8 V 

• VIL(Min.)= -2.0V ac (Pulse Widths10 ns) for Is20 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Widths10 ns) for 1:520 rnA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C, Vee=5V±10%. unless otherwise specified) 

Item Symbol Test Condition Min. Max. Unit 

Input Leakage Current III VIN=VSS to Vee -2 2 JlA 

Output Leakage Current ILo CS'=VIH or OE'=VIH or -2 2 J,tA 

WE'=VIL, VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 12 ns - 150 mA 

CS' =VIL, IVIN = VIH or VIL. 15 ns - 140 

louT=OmA 20ns - 130 

Standby Power Supply Current 19B CS'=VIH. Min. Cycle - 40 rnA 

ISB1 CS':l:Vee-0.2V, f=O MHz - 2 rnA 

VIN :l: Vee-O.2V or VINSO.2V 

Output Low Voltage VOL IOL=8mA - 0.4 V -
Output High Voltage VOH IOH=-4mA 2.4 - V 

VOH1' IOH1 =-1 00J,tA - 3.95 V 

• Note: Temp. = 25°C. Vee=5V±5% 

CAPACITANCE *(f=1MHz. TA=25 0c) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance' CIN VIN=OV - 7 pF 

Input/Output Cilflacitilnce CliO VI/O=OV - 7 pF 

• Note: Capacitance is samoled and not 100% tested. 
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KM64258C CMOS SRAM 

TEST CONDITIONS 
(TA=O to 70 °C,Vee=5V±10%,unless otherwise specified.) 

Parameter Value 

Input Pulse Level o t03 V 

Input Rise and Fall TIme 3ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See below 

Output Load (A) Output Load (8) II (for 1Hz, tLZ, twHZ, tow, tOLZ & tOHZ) 

+5V +5V 

4800 4800 

Dour 

30 pF* 5pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 
KM64258C-12 KM64258C-15 KM64258C-20 

Parameter Symbol Unit 

Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 12 - 15 - 20 - ns 

Address Access TIme tAA - 12 - 15 - 20 ns 

Chip Select to Output teo - 12 - 15 - 20 ns 

Output Enable to Valid Output tOE - 6 - 7 - 9 ns 

Chip Select 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 tH<!- 0 6 0 7 0 8 ns 

Output Disable to Hil1h-Z Output tOHZ 0 6 0 7 0 8 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 

_Chip Select to Power up TIme tpu 0 - 0 - 0 - ns 

Chip Select to Power Down Time tpo - 12 - 15 - 20 ns 

tl''{:fWd'; 
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.KM64258C CMOS <SAAM 

WRITE CYCLE 
. r 

Parameter Symbol 
KM64258C-12 KM64258C-15 KM64258C~20 

Unit 

Min. Max. Min. 

Write Cycle Time twc 12 - 15 

Chip Select to End of Write tcw 9 - 11 
---
Address Set-up Time lAS 0 - 0 

Address Valid to End of Write tAW 9 - 12 

Write Pulse Width(OE - High) twp 9 - 12 

Write Pulse Width(OE - Low) twP. 12 - 15 

Write Recovery Time tWR 0 - 0 

Write to Output High-Z tWHZ 0 6 0 

Data to Write Time Overlap tow 7 - 8 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 0 - 0 

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

Max. Min. . Max. 

- 20 - ns 

- 13 - . ns. 

- 0 - ns 

- 13 - ns 

- 13 - ns 

- 20 - ns 

- 0 - ns 

8 0 8 ns 

- 10 - ns 

- 0 - ns 

- 0 - ns 

Address 

______ ---. re ..... -.--.. -------tRc------~.-------­

--~----~*~ .. ~---.-.------------~ 
! 
i<------------tAA---~ 

~----tOH 

Data Out Previous Da.ta Valid Data Valid 

'" 

tltf:l:fj:in tP 
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KM64258C CMOS SRAM 

TIMING WAVEFORM OF READ CYCLE(2) (WE'=VIH) 

Address --f~~~.;,~~ 
OE \ \. 

Data Out 

Vee Supply 
____ I~Be--------_--_-_--_-_--_---t=:' 

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 

In VOH or VOL levels. 
4. At any given temperature and voltage condition, tHz(max.) is less than tLZ(min.) both for a given device and from 

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

tested. 
11. 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 WAVEFORM OF WRITE CYCLE(1) (OEClock) 

--- -- ------ twe 

Address 

~-------tAw-----~-+-I 

OE 

_.,.....,....,.....,...,....,,..,....,..........,...,.....,..... ........... ~----teW(3)----"1,-r7....,..., ...... ...,....,....,....-r..,....,....,....,....,...., 

t----twP(2)--~~ 

--------------~+---~~ Ir-----------------
WE 

Data In 

tow 
\.\. 

Data Out ....;....;. ...... ' . .;...'~...:...l....:..lO..i.'_"'_ ................. ..I:..lo'_"'_~...:...l'_"1 
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,:KM64258'C, CMOS!:SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2)'fOE Low Fixed), 

________ ~ ____ ~t-------------::::::-M--e~-:::::::::::~~Ir--------------_ 
Address 

.. ----- tAw --------1*--.1 

tew (3)------~,..,...,_I ...... ...,....,_r_'f""T"..,...,_._'f""T".,...., ... 

--·----twP (2)----.1 

WE. 

Data In Hi h-Z 

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 eg . and a low WE. A write begins at the lalesl transition' among CS" 

going low arid WE going low: A write ends at the earliest transition among eg going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of Cg going low to end of ·write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWA is measured from the end of write to the address change. tWR applied in case a write ends as eg, or WE 

going high. 
6. If OE,Cg and WE are in the Read Mode during this period, the liD 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 Cg goes low simultaneously with WE going low or after WE going low. the outputs remain high impedance state. 
9. DOUT is the read data of the new address. 

10. When Cg 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 

cs- I WE OE Mode 1/0 Pin Supply Current 

H --_ .. i X' X Not Select High-Z IS6 1561 

L I H H Output Disable High-Z Icc -_. 

L ! H I . 
i L Read 

,. 

DOUT Icc ._.-

L I L X Write DIN Icc 

Note: X means Don't Care. 

tl'M¥jiUi;P 
ELECTRONICS 

140 



KM68B261A BiCMOS SRAM 

32KxB Bit High Speed BiGMOS Static RAM 

FEATURES GENERAL DESCRIPTION 
• Fast Access Time 6, 7,8 ns (Max.) 
• Low Power Dissipation 

Standby (TTL): 110 rnA (Max.) 
(CMOS): 20 mA (Max.) 

Operating Current: 170 mA (f=100MHz) 
• Single SV±5%'Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM68B261AJ : 32- SOJ-300 

FUNCTIONAL BLOCK DIAGRAM 

MEMORY ARRAY 
128 Rows 

258 x8 Columns 

110\ 

1108 

t1:!:Wjid'; 
. B.EcrRONICS 

The KM68B261A is a 262,144-bit high-speed Static 
Random Access Memory organized as 32,768 words 
by 8 bits. 
The KM68B261A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed system 
applications. 
It is particularly well suited for use in high-density 
high-speed system applications. 
The KM68B261 A is packaged in a 300 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION(TOP VIEW) 

Vee 
VO. 

Pin Name 

Ao-AI4 

WE" 

CS' 

OE 

I/Ol-I/Oa 

Vee 
Vss 

N.C 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs/Outputs 

Power(+SV) 

Ground 

No Connection 
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':KM68B261A BiCMOS:~iSRAM 

ABSOLUTE MAXIMUM RATINGS * .. 
", .", 

. Item Symbol Rating . Unit 

Voltage on Any Pin Relative to Vss VIN.OUT -0.5 to 7.0 V 

Yoltage,on Vee Supply Relative to Vss Vee -0.5107.0 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 Ratings" may cause permanent\1arhage tQ 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 thi~specitication is not implied. Exposure to absolute maximumniting 
conditions for extended periods may affeCi reliability. ' 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.75 5.0 5.25 

Ground Vss 0 0 Q 
Input High Voltage VIH 2.2 - Vee+0.5·~ 

Input low Voltage VIL -0.5 • - 0.8 

• VIL(Min.)= -2.0V ac (pulse width s3ns) for Is20 mA 
•• VIH(Max.)= Vee+2.0V ac (pulse width sBns) for Is20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C. Vee=5V±5%. unless otherwise specified) 

Item Symbol Test Condition Min. 

Input Leakage Current lu VIN=VSS to Vee -10 

Output leakage CUrrent ILO CS'=VIH or UE'=VIH or WE=VIL. -10 

VOUT=VSS to Vee 

Average Operating Current Icc f=1 OOMHz.1 00% Duly.CS'=VIL; -
VIN = VIH or VIL. IOUT=O mA -

Standby Power Supply Current IS8 CS'=VIH. Min. Cycle -
IS81 CS'~Vee-0.2V. f=O MHz -

VIN ~ Vee-0.2V or VINSO.2V 

Output low Voltage VOL IOL=8mA -
Output High Voltage VOH IOH=-4mA 2.4 

CAPACITANCE *(f=1MHz. TA=25 0c) 

Item Symbol Test Condition Min. Max. 

Input .Capacitance CIN VIN=OV - 7 
Input/Output Capacitance CliO VIIO=OV - 7 

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

t?'Nij/d'; 
ElECTRONICS 

Unit 

V 

V 

V 

V 

Max. 

10 

10 

170 

110 

20 

0.4 

-

Unlt 

pF 

pF 

'. 

Unit . 

j.lA 

j.lA 

mA 

rnA: 

mA 

V 

V 
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KM68B261 A " BiCMOS SRAM 

TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±5%,unless otherwise specified.) 

Parameter Value 

Input Pulse Level o t03V 

Input Rise and Fall Time 3 ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See below 

Output Load (B) Output Load CA) 

DOUT (for tHz, tLZ, tWHZ, tow, tOLZ & tOHZ) 

~~ 
RL=50n 

o 

VL=1.5V 

J :::n 
~::--r---i 
2550 Y 5pP 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM68B261A-6 KM68B261A-7 

Min. Max. Min. Max. 

Read Cycle Time tRC 6 - 7 -
Address Access Time tM - 6 - 7 

_Chip Sele~~ to Output tco - 6 - 7 

Output Enable to Valid Output tOE - 4 - 4 

Chip Select to Low-Z Output tLZ 3 - 3 -
Output Enable to Low-Z Output tOLZ 1 - 1 -
Chip Disable to High-Z Output tHZ 0 3 0 3.5 

OutplJt Disable to High-Z Output tOHZ 0 3 0 3.5 

Output Hold from Address Change tOH 3 - 3 -

t1:I:'&)lIU*, 
ElEmONICS 

KM68B261A-8 

Min. Max. 

8 -
- 8 

- 8 

- 4 

3 -
1 -
0 4 

0 4 

3 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

~-
ns --
ns 
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KM6BS26tA BiCMOSSRAM 

WRITE CYCLE 
j .. 

-- KM68B261A-6 KM68B261A-7 KM68B261 A-8 
Parameter Symbol Unit 

Min. Max. Min. Max. Min. Max. 

Write Cycle Time !Wc 6 - 7 - 8 - .ns 

. Chip Select to End of Write tcw 6 - 7 - 8 - ns .--
Address Set-up Time lAS 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) twp 6 - 7 - 8 - ns 

Write Recovery Time tWA 1 - 1 - 1 - ns 

J1frite to Output High-Z tWHZ 0 3 0 3.5 0 4 ns 

Data to Write Time Overlap tow 3 - 3.5 - 4 - ns 

Data Hold from Write Time tOH 0 - 0 . 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - ns 
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KM68B261A BiCMOS SRAM 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE (WE'=VIH) 

r---------tRc-------+l 

Address 

r----tAA-----
.,.-.,.-~..._:_"'I'""'I~~~~M.I---tco---+l 

OE 

Data Out 
Hi h-Z 

Data Valid 

NOTES (READ CYCLE) 
1. WE is high for read cycle. 
2_ All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6_ Device is continuously selected with cs- =VIL 
7. Address valid prior to coincident with cs- transition low. 
a. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

~--------twc-------~ 

Address 

----tAw-------

/ / 
" i 

------twP (2)--------

~---tDw------

High-Z 
Data In 

1--- tow---- ' 

Hi h-Z 8 
Data Out 

tl'Bfjih'$ 
ELECIlIONICS 

145 

II 



;cKM68B261A BiOM'OS SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2)(UE LowFixed) 

Address 

WE" 

Data In 

Data Out 

NOTES (WRITE CYCLE) 

1, All write cycle timing is referenced from the last valid addre.ss to the.first transition address. 
2. A write occurs during the overlap of a low CS" and a low WE". A write begins at the latest transition among CS" 

going low and WE" going low: A write ends at the earliest transition among CS" going high and WE" going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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 encl.s as CS", or WE" 

going high, 
6. If OE,CS" and WE" are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. . . .' 
8. If CS' goes low simultaneously with WE" going low or after WE" going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

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

FUNCTIONAL DESCRIPTION 

cs- WE' 'OJ:. Mode 110 Pin Supply Current 

H X' X Not Select HiQh-Z lsa IS81 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 
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KM68257C CMOS SRAM 

32KxB Bit High Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 12. 15.20 ns (Max.) 
• Low Power Dissipation 

Standby (TTL) : 40 mA (Max.) 
(CMOS): 2 mA (Max.) 

100 JLA(Max.) - L- Ver. 
Operating KM68257C/CL-12: 165 mA (Max.) 

KM68257C/CL-15: 150 mA (Max.) 
KM68257C/CL-20: 140 mA (Max.) 

• Single 5V±10% Power Supply 
• TTL Compatible Inputs and 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 

KM68257CP/CLP : 28-DIP-3oo 
KM68257CJ/CLJ : 28-S0J-300 
KM68257CTG/CLTG : 28-TSOP1-0813.4F 

FUNCTIONAL BLOCK DIAGRAM 

A, 

A. 

As 

A6 MEMORY ARRAY 

A7 512 Rows 
64)(8 CokJmns 

A, 

A12 

A13 

A14 

1/01 

110. 

11''1fjllU' 
B.ECIlIONICS 

GENERAL DESCRIPTION 
The KM68257C is a 262.144-bit high-speed Static 
Random Access Memory organized as 32,768 words 
by 8 bits. 
The KM68257C uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed system 
applications. 
It is particularly well suited for use in high-density 
high-speed system applications. 
The KM68257C is packaged in a 300 mil 28-pin plastic. 
DIP/SOJ and TSOP1 forward. 

PIN CONFIGURATION(TOP VIEW) 

OE Al0 
A11 CS 
.9 1/00 

AS 1007 
A13 1/00 
WE IIOS 
Vee TSOP1 IJ04 
AI. V .. 

AI' '''''' A7 1102 

AS 1101 
AS AO .. AI 
A3 A. 

Vee 
vo. vee 

Pin Name Pin Function 

Ao-A14 Address I~uts 

WE Write Enable 

CS' Chip Select 

OE OU]lUt Enable 

1/01-I/OS Data l~utslO~uts 

Vee Power(5V) 

Vss Ground 
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CMOS···SRAM 

ABSOLUTE MAXIMUM RATINGS * 
'Iten\' 

,. 
Symbol Ratin~ Unit 

Voltage on Any Pin Relative to VSS VIN.OUT -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss . Vee -0.5 to 7.0 V 

Power Dissipa~ion Po 1.0 W 
" 

Storage Temperature Tstg -65 to 150 °C 

Operating Temperature TA o to 70 °C 

Soldering Temperature and Time Tsolder 260°C, 10 sec(l.ead Ot;lly) -
• Stresses greater than those listed under "Absolute Maximum Ratings' may cause permanent damage 10 the 
device. This is a stress. rating only and functional operation of the device at these or any other conditions. above· 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70 °C) 

Item Symbol Min. Typ. Max. Unit 

Supply Vo~age Vee 4.5 5.0 5.5 V 

Ground Vss 0 0 0 V .",.. 

Input High Voltage VIH 2.2 - Vce+0,5*' V 

Input l.ow Voltage 
, .. ,.",' 

VIL -0.5 • - 0.8 V 

• VIL(Min.);= -2.0V ac (Pulse Width~10 ns) for 1~20 mA 

•• VIH~Min.)= Vee+2.0V ac (Pulse Width~10 ns) for 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±10%, unless otherwise specified) 

Item Symbol Test Condition Min. Max. Unit 

Input l.eakage Current III VIN=VSS to Vee -2 2 ~ 
Output l.eakage Current ILo CS"=VIH or OE=VIH or -2 2 JlA 

Wf.=VIL, VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 12 ns - 165 mA 

CS"=VIL, VIN = VIH or VIL. 15 ns - 150 

IOUT=O mA 20ns - 140 

Standby Power Supply Current ISB CS"=VIH, Min. Cycle - 40 mA 

ISB1 CS"~Vee-o.2V, f=O MHz - - 2 mA 

VIN ~ Vee-0.2V or VINSO.2V l.-ver. - 100 ~ 
Output l.ow Voltage VOL IOL=8mA - 0.4 V 

Output High Voltage VOH IOH=-4mA 2.4 - V 

VOH1' IOH1=-100JlA - 3.95 V 

• Note: Temp. = 25°C, Vee=5V±5% 

CAPACITANCE'" (f=1 MHz, TA=25 °C) 

.Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 7 pF 

Input/Output CaPacitance CliO VIiO=OV - 8 pF 

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

t1t1tWi:iU> 
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KM68257C CMOS "SRAM 

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

Parameter Value 

Input Pulse Level o t03 V 

Input Rise and Fall Time 3 ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See below 

+5V 

Output Load (8) 

(for 1HZ, ILZ, tWHZ, low, tOLZ & tOHZ) 

+5V 
II Output Load (A) 

4800 4800 

DouT 

30 pF* 2550 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 
KM68257C-12 KM68257C-15 KM68257C-20 

Parameter Symbol KM68257CL-12 KM68257CL-15 KM68257CL-20 Unit 

Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 12 - 15 - 20 - ns 

Address Access Time tAA - 12 - 15 - 20 ns 

Chip Select to Output tco - 12 - 15 - 20 ns 

Output Enable to Valid Output tOE - 6 - 7 - 9 ns 

Chip Select to Low-Z Output 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 - 3 - ns 

Chip Select to Power up Time tpu 0 - 0 - 0 - ns 

Chip Select to Power Down Time tpo - 12 - 15 - 20 ns 

t1,'{:fWd'; 
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, KM6825'7C: 

WRITE CYCLE 
KM6~257C-12 KM68257C-15 

Parameter Symbol KM68257CL-12 KM68257CL-15 

Min. Max. Min. Max. 

Write CyCle Time twc 12 - 15 -
Chip Select to End of Write tcw 9 - 11 -
Address Set-up Time tAS 0 - 0 -
Address Valid to End of Write tAW 9 - 12 -
Write Pulse Width(O"E" - High) twp 9 - 12 -
Write Pulse Width(O"E" - Low) twp 12 - 15 -
Write Recovery Time tWR 0 - 0 -
Write to Output High-Z tWHZ 0 6 0 8 

Data to Write Time Overlap tow 7 - 8 -
Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 0 - 0 -

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(CS-O"E"=VIL, WE"-VIH) 

Address 

~ tRC 

---------'·§""~~I 

CMOS SRAM 

KM68257C-20 
KM68257CL-20 Unit 

Min. Max. 

20 - ns, 

13 - ns 

0 - ns 

13 - ns 

13 - ns 

20 - ns 

0 - ns 

0 8 ns 

10 - ns 

0 - ns 

0 - ns 

Data Out ----p-r-ev-io-u-s-o-m-a-V-a-lid--~=========o=a=m=v=a=li=d============ 

tl'Bfjih'; 
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KM68257C CMOS SRAM 

TIMING WAVEFORM OF READ CYCLE(2) (WE"=VIH) 

~1~---------------tRe--------------~ ____________ ~Ii~------------------------~I~------------
Address 

\ 

Data Out 

Vee Supply 

Current 

.. ,"' ........ m.·.m .m.1: .-,~ 
----ISS-------;(' 50"10 

NOTES (READ CYCLE) 
1. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

device to device. 
5. Transition is measured ±200 mV from steady state voltage with Load(B). This parameter is sampled and not 100"10 

tested. 
6. Device is continuously selected with CS' =Vll 
7. Address valid prior to coincident with CS' transition low. 
S. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (UEClock) 

Address 

----------01+---+1 twR (5) 

OE 

WE 

Data In 

Data Out 

151 tl''2fJlh'; 
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CMOS SRAM 

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

-.---------twe ------~ 

Address 

----- lAw ------~---.I 
.,....,.....,....,.....,... ....... ..,........,...".....,... ......... ..,............. . tew (3)---- rrrr-,-,-r-I7"'T"'r-,-,-r-:r-r;-; 

i+----twp (2)--~ 

WE 

---Joi+-- tOH 

Data In Hi h-Z 

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 a low WE. A write begins at the latest transition among CS' 

going low and WE going low: A write ends at the' earliest transitioh among CS' going high and 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. tWA is measured from the end of write to the address change. twA 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 low or after WE going low, the outputs remain high impedance state. 
9. DOUT is the read data of the new address. .; 

10. When CS' is low: 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 Of" Mode I/O Pin Supply Current 

H X' X Not Select 'High-Z 158 IS81 

L H H Output Disable High-Z Icc 

L' H L' Read DoUT Icc 

L L X Write DIN Icc 

Note: . ~ r:neans o.pn't Care. 

c,. 152 tl'Nii'd·" 
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KM68257C CMOS SRAM 

DATA RETENTION CHARACTERISTICS*(TA=o to 70°C) 

Parameter Symbol Test Condition Min Max Unit 

Vee for Data Retention VOR C"S~Vee-0.2V 2 5.5 V 

Data Retention Current lOR Vee=3.OV, C"S~Vee-0.2V - 100 !1A 
VIN~Vee-0.2V or VINSO.2V 

Data Retention Set-up Time tSDR See Data Retention 0 - ns 

Recovery Time tRDR Wave forms(below) 5 - ms 

• L-Version Only. 

OAT A RETENTION WAVEFORM 1 (C"S Controlled) 

.....,.0------ Data Retention Mode --~-
Vee --------~----~ r-----r------------
4.5V 

2.2V 

VOR 

cS' 
GND 

t1''8fiIiU;; 
ELEcrRONICS 

cS' ~ Vee-0.2V 
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KM641 001 > CMOSCSRAM 

256K x 4 Bit (With l5F)High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
-Fast Access TilTle 20,25,35 ns(Max.) 

- Low Power Dissipation 
Standby (TTL) : 40 mA(Max.) 

(CMOS): 2 mA(Max.} . 
Operating KM641001-20: 150 mA(Max.} 

KM641 001-25 : 130 mA(Max.) 
KM641 001-35 : 110 mA(Max.) 

- Single 5V±10% Power Supply 
- TTL Compatible Inputs and Outputs 

- Fully Static Operation 
-No Clock or Refresh required 

- Three State Outputs 
- Standard Pin Configuration 

KM641 001 P: 28-DIP-400 

KM641001J: 28-S0J-400B 

FUNCTIONAL BLOCK DIAGRAM 

tl'NfjiU'P 
ELEmoNICS 

The KM6.41001 is. a 1,048,576-bit high-speed Static 
Random Access- Memory organized as 262,144 words 
by 4 bits. 
The KM641001 uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. Ii is particularly well suited for use in 
high-density high-speed system applications. 

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

PIN CONFIGURATION(TOP VIEW) 

vee 

A,. 
M. 

Vee 

Vss A,. 
A,. 

N.C 

Pin Name Pin Function 

AD-Al? Address Inputs 

WI: Write Enable 

CS" ChipSeleCl 

~ Output Enable 

1/01-1/04 Data Inputs 1 Outputs 

Vee Power (+5V) 

Vss Ground 

N.C No Connection 



KM641 001 CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 7.0 V 

Voltage on Vcc Supply Relative to Vss Vcc -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 Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=<> to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vcc 4.5 5.0 5.5 V 

Ground Vss 0 0 0 V 

Input High Voltage VIH 2.2 - Vcc+0.5** V 

Input Low Voltage VIL -0.5 • - 0.8 V 

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for I~O mA 
•• VIH(Min.)= Vcc+2.0V ac (Pulse Width~10 ns) for Is20 mA 

DC AND OPERATING CHARACTERISTICS 
(T A=O to 70 "C, Vcc=5V±10"lo, unless otherwise specified) 

Item Symbol Test Condition Min. Max. Unit 

Input Leakage Current III VIN=VSS to Vcc -2 2 j.lA 

Output Leakage Current ILO C"S"=VIH or OE'=VIH or WE=VIL, -2 2 j.LA 

VOUT=VSS to Vcc 

Average Operating Current Icc Min. Cycle, 100% Duty 20 ns - 150 mA 

C"S"=VIL, IOUT=O rnA, 25 ns - 130 

VIN = VIH or VIL 35ns - 110 

Standby Power Supply Current ISB C"S"=VIH, Min. Cycle - 40 mA 

ISB1 CS"~Vcc-0.2V, f:O MHz - 2 mA 

VIN ~ Vcc-0.2V or VINSO.2V 

Output Low Voltage VOL IOL=8mA - 0.4 V 

Output High Voltage VOH IOH=-4mA 2.4 - V 

CAPACITANCE *(f=1 MHz, TA=25 0C) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 7 pF 

Input/Output Capacitance CliO VI/O=OV - 7 pF 

• Note: Capacitance is sampled and not 100% tested. 
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KM641 OOt;~"A CMOS':-SRAM 

AC CHARACTERISTICS , .'; 

TEST CONDiTIONS , . 
(TA=O to 70 °C,Vce=5V±10"lo,unless otherwise·specified.) 

Parameter' Value. 

Input PulsaLevel O·to 3 V 

Input Rise and Fall Time ""' 3 ns 

Input and Output Timing '"" .. 
1.5V 

Reference Levels 
.. .. ... ,'" 

Output ,Load 
, ."' " 

See below .. 
.. 

Output Load (A) Output Load (8) 

,(for 00,112: tWHi& tow,tou &.tOHZ) 
.- . +5V +5V 

4800 4800 

DOUT DoUr 

30pF* 2550 5 pF* 

* Including Scope aOd jig c:8pacitarice 

READCYCI,.E •.... ,. , , 

Parameter Symbol 
.KM641 001 ,20 KM641 001-25 KM641 001-35 

Unit 

Min .• ,··Max. Min. Max. Min. Max. 

Read Cycle Time tRC 20 - 25 - 35 - ns 

Address Access Time 1M - 20 - 25 - 35 ns 

Chip Select to Output tco - 20 - 25 - 35 ns 

Output Enable to Output tOE .- .10 - 13 - 15 ns 

Output Enable to Low-Z Output tLZ 0 .- 0 - 0 - ns 

Chip Enable to Low-~ Output ,tOll 0 - 0 - 0 - ns 
'" 

Output Disable to High-Z Output tHZ 0 12 0 15 0 15 ns 

Chip Disable to High-Z Output tOHZ 0 8 0 10 0 15 ns 

Output Hold from Address Change tOH 3 - 5 - 5 - ns 

Chip Select to Power Up Time tpu 0 - 0 25 0 - ns 

Chip Deselect Power Down Time tpo - 20 - - . 35 . "" ns' 
.~ . " 

tl'M:filiU> 
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KM641 001 

WRITE CYCLE 

Parameter Symbol 
KM641 001-20 KM641 001-25 

Min. Max. Min. 

Write Cycle Time twc 20 - 25 

Chip Select to End of Write tcw 17 - 20 

Address Set-up Time tAS 0 - 0 

Address Valid to End of Write tAW 17 - 20 

Write Pulse Width(OE High) twp 15 - 20 

Write Recovery Time tWR 2 - 3 

Write to Output High-Z tWHZ 0 8 0 

Data to Write Time Overlap tow 12 - 15 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 0 - 0 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C'"S=lJE=VIL, WE=VIH) 

Max. 

-
-
-
-
-
-

10 

-
-
-

CMOS SRAM 

KM641001-35 
Unit 

Min. Max. 

35 - ns 

30 - ns 

0 - ns 

30 - ns 

25 - ns 
3 - ns 

0 12 ns 

20 - ns 

0 - ns 

0 - ns 

Address ------'l~ ~ ~~ __ ~-=--=-_== 
Pre.,", 0". V,I. =-_____ D_a_ta_V_a_li_d _____ _ Data Out 

41,'{iJlU'; 
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CMOS SRAM, 

TIMING WAVEFORM OF READ CYCLE(2) (WE.VIH) 

~------------t~----------~ 

Address 

fof--~-tAA-----+I 

...... ~~~'"""'~ ...... '"""' ...... ~I-~~tco-~-JOoI 

Data Out 

~:re:P.Yuuu:u u.uu.uJ .... 5-<>'*-o-tp-D----'----------t-:-'~UU 
NOTES (f!EAD CYCLE) 
1. Wr= 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 II given device and from 

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

tested. 
6. Device is continuously selected with CS =VIL 
7. Address valid prior to coincident with CS transition low. 
S. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) .(O'E'Clock) 

14-------------twc-----------~ 

Address 

14--------tAw------...... ~twR(5) 

~-----twP (2)---.j 

wr= 
i+----tDw---i+--

High-Z 



KM641 001 CMOS SRAM 

TIMING WAVEFORM OF WRITE C:VCLE(2) (OE Low Fixed) 

~--------------twc------------~ 

Address 

~-------------tAW ----------~E--~ tWR (5) 

'r"<'""'t""'T ........ ,...,.... ........ "'t""'T ....................... """"'i+'--------tcw (3)-------.j,rrrr"7"7""T"lrrr-r"7"7""T"lrrr; 

~---tWP(2)--~ 

WF. 

Data In 

Data Out 

NOTES (WRITE CYCLE) 

1. All write cycle timing is referenced from ihe last valid address to the first transition address. 
2. A write occurs during the overlap of a low C'S' and a low WF.. A write begins at the latest transition among C'S' 

going low and WF. going low: A write ends at the earliest transition among C'S' going high and WE' going high. 
twp is measured from the beginning of write to the end of write. 

3. tew is measured from the later of C'S' 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 C'S'. or WE' 

going high. 
6. If O'F..C'S' and WF. 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 low or after WE' going low. the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C::S- is low: I/O pins are in the output state. The input signals in the opPosite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

c'S WE OE Mode 1/0 Pin Supply Current 

H X' X Not Select High-Z ISB 15B1 

L H H Output Disable High-Z Icc 

L H L Read Dour Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

11'Bii:'''> . ELECI'RONICS 
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KM6410.0tA CMOSSRAM 

256K x 4 Bit (With OF) High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 15,17,20 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30 mA(Max.) 
(CMOS): 1() mA(Max.) 

Operating KM641001Ac15: 190 mA (Max.) 
KM641001A-17: 180 mA (Max.) 
KM641001 A-20 :·1iOmA (Max.) 

• Single 5V±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 

KM641 Cl01 AJ :. 28-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

A2 

A3 

A4 

As ~ MEMORY ARRAY 

til 512 Rows 
As ,512x4 Columns 
A7 ~ 
As 

A9 

A10 

1/01 

1/04 

The KM641 001 A is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 4 bits. 
The KM641 001 A uses four common input and output 
lines and, ~Il$ an output enable pin which operates 
faster than address access time at read cycle. 
The deviCe is fabricated using Samsung's advanced 
CMOS process anddesign!ld for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM641 001 A is packaged in a 400 mil 28-pin plastic 
SOJ. 

PIN CONFIGURATION (Top View) 

vee 
vss 

Pin Name Pin Function 

Ao-A17 Address Inputs 

~ Write Enable 

~ Chip Select 

OE Output Enable 

1/01-1/04 Data Inputs 1 Outputs 

Vee Power (+SV) 

Vss Ground 

N.C No Connection 

,160 
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KM641001A CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 7.0 V 

Voltage on Vcc Supply Relative to Vss Vcc -0.5 to 7.0 V 

Power Dissipation Po 1.0 W 

Storage Temperature Tstg -65 to 150 °C 

Operating Temperature TA o t070 °C 

'Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vcc 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vcc+0.5·· 

Input Low Voltage VIL -0.5 • 

, VIL(Min.)= -2.0V ac (Pulse Width:<:;10 ns) for 1.,20 mA 

•• VIH(Min.)= Vcc+2.0V ac (Pulse Width:<:;10 ns) for 1:<:;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C, Vcc=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current lu VIN=VSS to Vcc 

0.8 

Output Leakage Current ILO CS=VIH or OE=VIH or WE=VIL, 

VOUT=VSS to Vcc 

Average Operating Current Icc Min. Cycle, 100% Duty 15 ns 
C"S=VIL, IOUT=O mA 17 ns 

VIN = VIHorVIL 20 ns 

Standby Power Supply Current ISB CS=VIH, Min. Cycle 

ISB1 CS2:Vcc-0.2V, f=O MHz 

VIN 2: Vcc-o.2V or VIN:<:;0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

VOH1' IOH1=-100I!A 

'Note: Vcc=5V± 5%, Temp. =25°C 

CAPACITANCE *(f=1MHz, TA=25 °C) 

Item Symbol Test Condition Min. 

Input Capacitance GiN VIN=OV -
Input/Output Capacitance CliO VIIO=OV -

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

e1'Uii'd·; 
ELECTRONICS 

Min. 

-2 

-2 

-

-
-
-
-

-
-

2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 IIA 

2 ~ 

190 mA 

180 

170 

30 mA 

10 mA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 
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KM6A100tA CMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 

o to 3 V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ) 

D~ 
255D f i 

+5V +5V 

4800 4800 

Dour 

30 pF* 2550 - 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

KM641001A-15 KM641001A-17 KM64100tA-20 
Parameter Symbol 

min. max. min. max. min. max. 

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 - 8 - 9 - 10 

Chip Select 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 - 15 - 17 - 20 

tl!'{¥JiiU> 
ELECTRONICS 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM641001A CMOS SRAM 

WRITE CYCLE 

KM641001A-15 KM641001A-17 KM641001 A-20 
Parameter Symbol 

min. max. min. 

Write Cycle Time twc 15 - 17 

Chip Select to End of Write tcw 12 - 12 

Address Set-up Time lAs 0 - 0 

Address Valid to End of Write tAW 12 - 12 

Write Pulse Width(ITE High) twp 12 - 12 

Write Recovery Time tWR 0 - 0 

Write to Output High-Z tWHZ 0 8 0 

Data to Write Time Overlap tDW 8 - 9 

Data Hold from Write Time tDH 0 - 0 f--. 
End Write to Output Low-Z tow 3 - 4 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C~=<:5f=VIL. Wf=VIH) 

Address 

t= tRC 

-------.~~v.-
Data Out Previous Data Valid 

41:1:1(1IU·;; 
ELECl'RONICS 

Unit 
max. min. max. 

- 20 - ns 

- 13 - ns 

- 0 - ns 

- 13 - ns 

- 13 - ns 

- 0 - ns 

9 0 10 ns 

- 10 - ns 

- 0 - ns 

- 5 - ns 

Data Valid 
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KM6410bj~~, CMOSSRAM 
c . . ~a-

TIMING WAVEFORM OF READ CYCLE(2) (W'E=VIH) . . 

______________ ~~::::~~~~~~---------t-R-c:::::::::::::~~~1r----------------
Address 

Data Out 

Vec Supply 

Current 

i+-----tAA----4i 
'""'"~~'""'"~~~~_r_r\f---tco---+I 

Hi h-Z 

- I--'IPD 
......... Iee ........................ ;r ... . 

---18S-------------
50% 

NOTES (READ CYCLE) 

1. WF. is high for read cycle. 
2. All read cycle timing is referenced from the last valid address 10 the first transition address. 
3. tHZ and 10HZ 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, IHz(max.) is less than tLz(min.) both for a given device and from 

device to device. 
5. Transition is measured ±200 mV from steady state voltage with Load(S). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with C"S =VIL 
7. Address valid prior to coincident withC"S transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

~---------twc--------~ 

Address 

i+--------tAW------+i+--+itwR (5) 

------·tCW(3)----

i+----twP (2)----~ 
--------------~ __ ~~~~I 1,-------------------

1+----tDW---~--

High-Z 
Data In 

Data Out 

tl''t¥jih'; 
ELECI'RONICS 
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KM641001A CMOS SRAM 

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

~---------------twc------------~ 

I\rJdrcss 

-------tAw.-----------+~~ 

.,....,.. ......... -.-.,....,.. ......... -.-.,....,.. ........................ ~----tcw (3)-------~IT7_r.r_rrr"7""lr_rT'7'"7""lr_r1"T7 

WG 

<C--- tow-

Datil 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 a low WE. A write begins at the latest transition among CS" 

!loing low and WF. going low: A write ends at the earliest transition among CS" going high and WE: going high. 
Iwf' is measured from the beginning of write to the end of write. 

~. tew 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. tWf1 is measured from the end of write to the address change. tWR applied in case a write ends as CS", or WE: 

!loing high. 
6. If OF..CS and WF. are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase 01 the output must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

ilnd write cycle. 
8. II CS goes low simultaneously with WE going low or after WE: going low, the outputs remain high impedance state. 
D. Dout is the read data 01 the new address. 

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

FUNCTIONAL DESCRIPTION 

CS WE aE Mode I/O Pin Supply Current 

H X' X Not Select Hioh-Z ISB ISSl 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

tl'Nti'd'> 
ELECI'RONICS 
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KM64B1Q03 BiCMOS SRAM 

256Kx4 Bit(With ~) High-Speed BiGMOS Static RAM 

FEATURES 
• Fast Access Time 8,10,12,15 ns(Max.) 
• Low Power Dissipation 

Standby (TTl) : 60 mA(max.) 
(CMOS): 10 mA(max.) 

Operating KM64B1003J- 8: 165 mA(Max.) 
KM64B1003J-10: 155 mA(Max.) 
KM64B1003J-12: 14& mA(Max.) 
KM64B1003J:15: 135 mA(Max.) 

• Single 5V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM64B1003J: 32-S0J-400 

FUNcTIONAL BLOCK DIAGRAM 

1101 

1/04 

WE 

OE 

t1,'{iii·"> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM64B1003 is a1,048,576-bit high-speed static 
random access memory organized as 262,144 words by 
4 bits. 
The KM64B1003 uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM64B1003 is packaged in a 400 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION (Top View) 

vee 
vss 

Pin Name 

Ao-A17 

WE' 
C'S 
OE 

1/01-1/04 

Vee 

Vss 

N.C 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs 1 Outputs 

Power (+5V) 

Ground 

No Connection 
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KM64B1003 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss Vce -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 Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70 0c) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vcc 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vcc+0.5·· 

Input Low Voltage VIL -0.5· 

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for 1~20 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Widths10 ns) for 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vcc=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III V,N=VSS to Vec 

0.8 

Output Leakage Current ILO CS'=VIH or O"E=VIH or WE'=VIL, 

VOUT=VSS to Vcc 

Average Operating Current Icc Min. Cycle, 100% Duty 8ns 

CS'=VIL, Y,N = V,H or VIL, 10 ns 

louT=OmA 12ns 

WE=VIL or WE=O"E=VIH 15 ns 

Standby Power Supply Current IS6 C'S'=VIH, Min. Cycle 

IS61 CS';>,Vec-0.2V, f=O MHz 

VIN ;>, Vcc-0.2V or VIN~0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4mA 

CAPACITANCE *(f=1MHz, TA=25 0c) 

Item Symbol Test Condition Min. 

Input Capacitance CIN V,N=OV -
Input/Output Capacitance CliO Vvo=OV -

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

Min. 

-2 

-10 

-
-
-
-
-
-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 IlA 
10 IlA 

165 mA 

155 

145 

135 

60 mA 

10 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM64B.1 003'/>·:' 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,VCC=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input.Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Dour 

Zo=500 

RL=500 

o 

VL=I.5V 

BiCMOS SRAM 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLl, twHz, tow, tOll & tOHZ) 

+5V 

4800 

Dour 

2550 5 pF' 

• Including Scope and Jig Capacitance 

READ CYCLE 

KM64B1003-8 KM64B1003-10 KM64B1003-12 KM64B1003-15 
Parameter Symbol 

I 
Unit 

Min. Max. Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 8 - 10 - 12 - 15 - ns 

Address Access Time tAA - 8 - 10 - 12 - 15 ns 

Chip Select to Output tco - 8 - 10 - 12 - 15 ns 

Output Enable to Valid Output tOE - 4 - 5 - 6 - 6 ns 

Chip Select to Low-Z Output tLl 3 - 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOll 0 - 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 0 6 ns 

Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 0 6 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - 3 - ns 

tl'Bfjihi;; 
ElECl'RONICS 
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KM64B1003 BiCMOS SRAM 

WRITE CYCLE 

KM64B1OO3-8 KM64B1 003-1 0 KM64B1OO3-12 KM64B1OO3-15 
Parameter Symbol Unit 

Min. Max. Min. Max. Min. Max. ·Min. Max. 

Write Cycle Time Iwc 8 - 10 - 12 - 15 - ns 

Chip Selecllo End of Wrile Icw 6 - 7 - 8 - 10 - ns 

Address Sel-up Time lAS 0 - 0 - 0 - 0 - ns 

Address Valid 10 End of Wrile lAW 6 - 7 - 8 - 10 - ns 

Write Pulse Width{OE High) twp 6 - 7 - 8 - 8 - ns 

Write Pulse Width(OE Low) twp 8 - 9 - 10 - 10 - ns 

Write Recovery Time tWA 1 - 1 - 1 - 1 - ns 

Write to Output High-Z tWHZ 0 4 0 5 0 6 - 6 ns II 
Data to Write Time Overlap tow 4 - 5 - 6 - 7 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - 0 - ns 

End Write to Outpul Low-Z low 3 - 3 - 3 - 3 - ns 

11tMfj:'h*' 
ELECI1lONICS 
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KM64S1.003 

TIMING DIAGRAMS 
TIIIiIING.WAVEFORM OF READ CYCLE (WE'=VIH) 

·~--------------tRC----~--~----~ 

Address 

Data Out 

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. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

device to device. 
5. Transition is measured ±200 mV from steady state voltage with Load(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. 
S. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

t-------twc-------~ 

Address 

1+------------tAw---------~~twR (5) 

'"""""....-T'"'!"'"t...,...,t""'!""~'"""""+r__M_"'r----tcW(3}----1r....,..,..,...,...,.., ...... .,...,....,....,...,...,...,...,~ 

\+----!wP (2}---+I 

WE 

t----tDW------~-

High-Z 
Data In 

Data Out 

tlt'f¥iii}l> 
ELECTRONICS 



KM64B1003 BiCMOS SRAM 

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

~--------------twc------------~~ 

Address 

WE 

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 a low WE. A write begins at the latest transition among CS 

going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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 I/O pins are in the output low-Z state, Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

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

FUNCTIONAL DESCRIPTION 

'C'S WE OE Mode I/O Pin Supply Current 

H X' X Not Select High-Z IS8 IS81 

L H H Output Disable High-Z Icc 

L H L Read Dour Icc 

L L X Write DIN Icc 

Note: X means Don't Care, 
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XM641 003 "' r: .~ CMOSSRAM 
. C&., tA· " 

256K x 4 Bit (With OF) High-Speed CMOS Static RAM 
FEATURES GENERALDESCRIPTIONI~f" 

• Fast Access Time 15,17,20 ns(Max.) 
• Low Power Dissipation, " 

Standby (TTL) : 40 mA(max.) 
(CMOS): 10 mA(max.) 

Operating KM641003-15: 0170 mA(max.) 
KM641003-17: 160 mA(max.) 
KM641 003-20 : 150 mA(max.) 

• Single 5V±100/0 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 PowerlGround Pin Configuration 
• Standard Pin Configuration 

KM641003J : 32-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

t1',{:fWd'; 
ELEmONICS 

The KM641003 ,is a 1,048,576-bit high-speed Static 
R.anc:lom Access Mem.ory organized as 262,144 words 
by 4 bits . 

. The KM641 003 uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 

, The KM641003 is packaged in a 400 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION (Top View) 

Vee 

VBS 

Pin Name 

Ao-A17 

WE 
CS 

m: 
1/01-1104 

Vee 

Vss 

N.C 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs 1 Outputs 

Power (+5V) 

Ground 

No Connection 

172 



KM641 003 CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to vss VIN,OUT -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 Tempe'rature TA o to 70 °C 

"Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vcc+0.5** 

Input Low Voltage VIL -0.5 " 

" VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for 1~20 mA 

"" VIH(Min.)= Vee+2.0V ac (Pulse Width~10 ns) for 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA-O to 70 "C Vee-5V+10"A unless otherwise specified) - - - 0, 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILO CS"=VIH or OE=VIH or WE=VIL, 

VOUT=VSS to Vee 

Average Operating Current lee Min. Cycle, 100% Duty 15 ns 

CS" =VIL, IVIN = VIH or VIL, 17 ns 

louT=OmA 20 ns 

Standby Power Supply Current ISB CS"=VIH, Min. Cycle 

ISB1 CS"~Vee-0.2V, f=O MHz 

VIN ~ Vec-0.2V or VIN:s;0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

VOH1" IOH1=-100/-lA 

"Note: Vcc=5V± 5%, Temp. =25"C 

CAPACITANCE *(f=1MHz, TA=25 0c) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO Vvo=OV -

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

tl'BfjiiUtP 
ELECJ;RONICS 

Min. 

-2 

-2 

-
-

-
-
-

-
2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 ~ 

2 J.1A 

170 mA 

160 

150 

40 mA 

10 mA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 
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KM641003· CMOSSRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vce=5V±100/0,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for 1HZ, ILZ, twHZ. tow. tOLZ & tOHZ) 
+5V +5V 

4800 4800 

DOUT DOUT 

2550 30 pF" 2550 5 pF* 

• Including Scope and Jig Capacitance 

READ CYCLE 

KM641003-15 KM641003-17 KM641 003-20 
Parameter Symbol 

Min Max Min Max Min Max 

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 - 8 - 9 - 10 

Ci')ip Select to Low-Z Output tLZ 0 - 0 - 0 -
Output Enable to Low-Z Output tOLZ 3 - 3 - 3 -
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 - 5 -
Chip Selection to Power Up Time tpu 0 - 0 - 0 -
Chip Selection to Power Down Time tpo - 15 - 17 . 20 

el,'{¥Jiin; 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM641 003 

WRITE CYCLE 

Parameter Symbol 
KM641 003-15 KM641 003-17 

Min Max Min 

Write Cycle Time twc 15 - 17 

Chip Select to End of Write tcw 12 12 
Address Set-up Time tAS 0 - 0 
Address Valid to End of Write tAW 12 - 12 

Write Pulse Width(OE High) twp 9 - 10 

Write Recovery Time tWR 0 - 0 

Write to Output High-Z tWHZ 0 8 0 
Data to Write Time Overlap tow 8 - 9 
Data Hold from Write Time tOH 0 0 
End Write to Output Low-Z tow 3 - 4 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C""S=OE=VIL, WE=VIH) 

Max 

-
-
-
-
-
-
8 

-
-
-

CMOS SRAM 

KM641 003-20 
Unit 

Min Max 

20 - ns 

13 - ns 

0 - ns 

13 - ns 

11 - ns 

0 - ns 

0 10 ns 

10 - ns 

0 - ns 

5 - ns 

Address ----p-r-ev-io-u-s-D-ru~,~~r------D-at-~-~V~a-I-id~~~~~~~~~~~~~ 
Data Out 
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KM641 003 CMOS SRAM 

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

Address 

Data Out 

~--------------tRC--------------~ 

~-------~------~ 
~"'I"'"'I",",,~~"T"'I'''''I'"''1~~'\I<I----,tco--~ 

·'X" . 

:~~:P.y .u. m u,:' m uuuuuum uJ ... 5-0-%-tP-D-----~-----t-:-:tuu 

NOTES (READ CYCLE) 

1. WI: is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6. Device is continuously selected with CS =VIL 
7. Address valid prior to coincident with CS transition low. 
S. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OJ:Clock) 

~-------------twc--------------~ 

Address 

~------lAw----------->l+-~twR (5) 

~-----twP (2)-------i~ 

------------~~--~~I Ir---------------
WI: 

~---tDw----JO>I+--

High-Z 
Data In 

Data Out 



KM641 003 CMOS SRAM 

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

~--------------twc------------~ 

Address 

k--------------tAw ------------)-t+~ twR (5) 

'\"""I"'..,....,. ........... ,....,...'\"""I"'..,....,. ....... '""'"" ............. ~----tcw (3)----~Jrrrr..,...,'"M~T"T"7"7'"M~M 

i+--------twP (2)------~ 

W'C 

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 c"S" and a low WE". A write begins at the latest transition among C"S" 

going low and W'C going low: A write ends at the earliest transition among c"S" going high and WE" going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of C"S" 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 C"S", or WE" 

going high. 
6. If D'C,cS and W'C 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 low or after WE" going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When cS' is low: 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 I/O Pin Supply Current 

H X' X Not Select High-Z ISB 1581 

L H H Output Disable High-Z Icc 

L H L Read Dour Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

tl" I'¥ji U·; 
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KM641003A CMOS SRAM 

256K x 4 Bit (With C5E") High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,15,17,20 ns(Max.) 
• Low 'Power Dissipation 

Standby (TTL) : ~O mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM641003A-12: 200 mA(Max.) 
KM641003A-15 : 190 mA(Max.) 
KM641oo3A-17: 180 mA(Max.) 
KM64t003A-20: 170 mA(Max.) 

.• Single 5V±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 PowerlGround Pin Configuration 
• Standard Pin Configuration 

KM641oo3AJ : 32-S0J-400 
KM641003AT: 32-TSOP2-4ooF 

FUNCTIONAL BLOCK DIAGRAM 

Ao --l--C>F=! 
A, -----'--"""T---' 

A2 --.,~..,---, 

A3 --H~>I--l 

A4----]' ... ~1 

As -~K>t___I 

A. --K>t_--I 
A7--,--,.....,---, 

As --l--C>F=! 

1/01 

1104 

cs 

MEMORY ARRAY 
512 Rows 

512x4 Columns 

The KM641003A is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by4 bits. 
TheKM641003A uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is partiClJlarly well suited for use in 
high-density high-speed system applications. 
The KM641003A is packaged in a 400 mil 32-pin plastic 
SOJ and TSOP(II) forward. 

PIN CONFIGURATION (Top View) 

vee 
vss 

Pin Name 

Ao-AI7 

WE 
C'S' 
OE 
1101-1104 

Vee 

Vss 

N.C 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs I Outputs 

Power (+5V) 

Ground 

No Connection 
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KM641003A CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN.OUT -0.5 to 7.0 V 

Voltage on Vcc Supply Relative to Vss Vcc -0.5 to 7.0 V 

Power Dissipation Po 1.0 W 

Storage Temperature Tstg -65 to 150 ec 
Operating Temperature TA o to 70 ec 

* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70 ec) 
Item Symbol Min. Typ. Max. 

Supply Voltage Vcc 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vcc+0.5** 

Input Low Voltage VIL -0.5 * 

* VIL(Min.)= -2.0V ac (Pulse Widths10 ns) for IS20 mA 

** VIH(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for 1$20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 ec. Vcc=5V±10%. unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to VCC 

0.8 

Output Leakage Current ILO CS'=VIH or OE'=VIH or WE'=VIL. 

VOUT=VSS to Vcc 

Average Operating Current Icc Min. Cycle. 100% Duty 12 ns 

CS'=VIL. VIN = VIH or VIL. 15 ns 

louT=OmA 17 ns 

20ns 
Standby Power Supply Current 19B CS=VIH. Min. Cycle 

ISB1 CS~Vcc-0.2V. f=O MHz 

VIN ~ Vcc-0.2V or VINSO.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

VOH1* IOH1=-1001lA 

*Note : Vcc=5V± 5%. Temp. =25eC 

CAPACITANCE *(f=1MHz. TA=25 ec) 
Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO Vvo=OV -

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

tl'Bfi:ih> 
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Min. 

-2 

-2 

-
-
-
-
-
-

-
2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 ~ 

2 ~ 

200 mA 

190 

180 

170 

30 mA 

10 mA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 

179 

II 



:KM641003A 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to.70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 
)' 

Reference Levels 

Output Load 
.. 

Output Load (A) 

Value 

o t03V 

3ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLl, twHZ, tow. tOLZ & 10HZ) 

Dour 

2550 

READ CYCLE 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Select to OutputT 

Output Enable to Valid Outpllt 

Chip Select to Low-Z Output 

Output Enable to Low-ZOutPUt 

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 

tl:1:1\jiiU> 
aEcrRONICS 

+5V 

4800 

30 pF* 

Dour 

0'--.---. 
2550 

• Including Scope and Jig Capacitance 

+5V 

4800 

5 pF* 

KM641003A KM641003A KM641003A 
Symbol -12 -15 -17 

min. max. min. max. min. max. 

tRC 12 - 15 - 17 -
tAA - 12 - 15 - 17 

tco - 12 " 15 - 17 

tOE - 6 - 7 - 8 

tLZ 3 - 3 - 3 -
tOLZ 0 - 0 - 0 -
1Hz 0 6 0 7 0 8 

tOHZ 0 6 0 '1 0 8 

tOH 3 - 3 - 3 -
tpu 0 - '0 - 0 -
tpo - 12 - 15 - 17 

KM641003A 
-20 

min. max. 

20 -
- 20 

- 20 

- 9 

3 -
0 -
0 9 

0 9 

3 -
0 -
- 20 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM641003A 

WRITE CYCLE 
KM641003A KM641003A 

Parameter Symbol -12 -15 

min. max. min. max. 

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 Recovery Time tWA 0 - 0 -
Write to Output High-Z tWHZ 0 6 0 7 

Data to Write Time Overlap tow 6 - 7 -
Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 3 -

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(C"S=OE=VIL, WE=VIH) 

Address 

~ tAC 

CMOS SRAM 

KM641003A KM641003A 
-17 -20 Unit 

min. max. min. max. 

17 - 20 - ns 

11 - 12 - ns 

0 - 0 - ns 

11 - 12 - ns 

11 - 12 - ns 

0 - 0 - ns 

0 8 0 9 ns 

8 - 9 - ns 

0 - 0 - ns 

3 - 3 - ns 

~--------'~ =ti 
Previous Data Valid tOH ~=========D=a=ta=v=a=li=d ============ Data Out 

tll!:}fjiih> 
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KM641003A CMOS SRAM 

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

Address 

Data Out 

�+_-------tRc;-------+l 

1+----tAA---~ 

~~~~~~~~~~I4---tco----~ 

:~~:~' uuuu,:uuuuuuuuuuf _'" 
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, IHz(max.) is less than tLZ(min.) both for a given device and from 

device to device. 
5. Transition is measured ±2oo mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with C"S" =VIL 
7. Address valid prior to coincident with C"S" transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

I+-------------twc-----------~ 

Address 

1*--------lAw-----~-I+-~twR(5) 

......,.~-.-.............. ~-.-~.,.....J~I+-----'tcW(3)----~I,...,........,....,...r_r.,..,..~...,...,....,....,..,....,...., 

1+----twP (2)----1 

WE 

I+------tow-----;....-
High-Z 

Data In 

Data Out 

11"11fjiU'; 
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KM641003A CMOS SRAM 

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

I+--------twc -------.1 

Address 

1+--------tAw-----~--.! twR (5) 

tew (3)-----1,...,~~.._r......,~.._r..,....,_._,...,._, 

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 a low WE. A write begins at the latest transition among CS' 

going low and WE going low: A write ends at the earliest transition among CS' going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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. twA 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 I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common 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 low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

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

FUNCTIONAL DESCRIPTION 

CS WE OE' Mode 1/0 Pin Supply Current 

H X' X Not Select Hiah-Z IS8 ISBl 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

tlIU¥jih'; 
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KM681 001 CMOSSRAM 

128K x 8 Bit High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 20,25,35 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 40 mA(Max.) 
(CMOS): 2 mA(Max.) 

Operating KM681 001-20 : 170 mA(Max.) 
KM681001-25: 150 mA(Max.) 
KM681'001~35 : 130 mA(Max.) 

• Single 5V±10% Power Supply 
• TTL Compatible Inputs and Outputs 

• Fully Static Operation 
-No Clock or Refresh required 

• Three State Outputs 
• Standard Pin Configuration 

KM681oo1P: 32-DIP-400 
KM681oo1J: 32-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

AI 

A2 

A3 Memory Array 

As ~ 512 Rows 

Ae 
,j! 256 • 8 Columns 

A7 ~ 
a: 

AI' 

A" 

1/01 
I 

II0R 

tl'MfjiUi' 
ELECl'RONICS 

The. KM681001 is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 131,072 words 
by8 bits. 
The KM68t001 uses eight common input and output 
lines and has an output enable pin which operates 

faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM681001 is packaged in a 400 mil 32-pin plastic 

DIPorSOJ. 

PIN CONFIGURATION(TOP VIEW) 

N.C. 1 0 

_ vec 
_ vss 

vss 16 17 1104 

Pin Name Pin Function 

Ao-Ale Address Inputs 

WE' Write Enable 

~,CS2 Chip Select 

OE Output Enable 

1/01-1I0s Data Inputs/Outputs 

Vee Power(+5V) 

Vss Ground 
N.C. No Connection 
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KM681 001 CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings' may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vee+0.5** 

Input Low Voltage VIL -0.5 • 

• VIL(Min.)= -2.0'" ac (Pulse Width~10 ns) for 1~20 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Width~10 ns) for 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

Output Leakage Current ILO CST =VIH or CS2=VIL or WE"=VIL, 

VOUT=VSS to Vee 

Average Operating Current lee Min. Cycle, 100% Duty 20ns 

CSf=VIL, CS2=VIH, 25 ns 
VIN = VIH or VIL, IOUT=O mA 35ns 

Standby Power Supply Current ISB CST =VIH or CS2=VIL,Min. Cycle 

ISB1 CS1~Vee-0.2V or CS2~0.2V,f=OMH 

VIN> Vec-0.2V or VI~0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

CAPACITANCE *(f=1MHz, TA=25 °C) 

0.8 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance Cuo Vuo=OV -

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

tl'Nfjih'; 
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Min. 

-2 

-2 

-
-
-
-

-
2.4 

Max. 

7 

7 

Unit 

V 

V 

V 
.. -

V 

Max. Unit 

2 !lA 
2 IJA 

170 mA 

150 

130 

40 mA 

2 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM681 001 CMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C.Vcc=5V±10%.unless otherwise specified.). 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tHZ. tLZ. tWHZ & tow. toLZ & tOHZ) 

+5V +5V 

4800 4800 

DouT DouT 
0 

2550 30 pF* 2550 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM681 001-20 KM681001-25 KM681001-35 

Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 20 - 25 - 35 -
Address Access Time tM - 20 - 25 - 35 

Chip Select to Output tC01, tC02 - 20 - 25 - 35 

Output Enable to Output tOE - 10 - 13 - 15 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -

Chip Enable to Low-Z Output tLZ1, tLZ2 0 - 0 0 -
Output Disable to High-Z Output tOHZ 0 8 0 10 0 15 

Chip Disable to High-Z Output tHZ1, tHZ2 0 12 0 15 0 15 

Output Hold from Address Change tOH 3 - 5 - 5 -
Chip Select to Power Up Time tpu 0 - 0 - 0 -
Chip Deselect Power Down Time tpo - 20 - 25 - 35 

e1'n:fWd') 
ELECTRONICS 

., 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM681 001 

WRITE CYCLE 

Parameter Symbol 
KM681001-20 KM681001-25 

Min. Max. Min. 

Write Cycle Time twc 20 - 25 

Chip Select to End of Write tew 17 - 20 

Address Set-up Time lAS 0 - 0 

Address Valid to End of Write tAW 17 - 20 

Write Pulse Width(O'E High) twp 15 - 20 

Write Recovery Time twR 2 - 3 

Write to Output High-Z tWHZ 0 8 0 

Data to Write Time Overlap tow 12 - 15 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 0 - 0 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(C'S'f sO'E=VIL, WE-CS2-VIH) 

Max. 

-
-
-
-
-
-

10 

-
-
-

CMOS SRAM 

KM681 001-35 
Unit 

Min. Max. 

35 - ns 

30 - ns 

0 - ns 

30 - ns 

25 - ns 

3 - ns 

0 12 ns 

20 - ns 

0 - ns 
0 - ns 

[-.... '-~ -~..----
p"",o~ 0aIa v.." ''" =-=========o=ata==V=a1=i=d============ 

Address 

Data Out 
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CMOS'SRAM 

TIMING WAVEFORM OF READ CYCLE(2) (m'=VIH) 

/+--------tRc--------.j 

Address 

CS2 

Data Out 

tPD~ ~'~--,:,- .. ,-.--.---
50% 

'----

:~':PPIY ... uu,:mum.mmu~ ~ 
NOTES (READ CYCLE) 
1, WE is high for read cycle, 
2, All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

device to device. .'" . 
5. Transition is measured ±200 mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with CS1 =VILand 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 WAVEFORM OF WRITE CYCLE(1) (OEClock) 

J+-~----------twc------------~~ 

Address 

CST 

CS2 

/+----twp (2)----~ 
--------~~-~~I Ir-------------

WE 

J+----tDw---_J+--

Data In 
High-Z 

tOHZ (6) tow~ 
High-Z (8) 'NvY.YY.w'I~l!""X"""l!""7!""lrlI-rI 

Data Out t------'''-..;...:.;'----------'IV\l\I\Dl\I\I\I\ 

ctl'Bfjin,*, , 
ELECI'RONICS 
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KM681 001 CMOS SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (C"ST Controlled) 

-----twc------~ 

Address 

~------tAW-----~~ tWA1 (5) 

-------+--\I_-·---tCW(3)----~r-t_-------

II 
CS2 

WE 

--tDW---*"-

Data In 

Data Out 
High-Z High-Z (8) 

TIMING WAVEFORM OF WRITE CYCLE(3) (CS2Controlled) 

----twc-------~ 

Address 

~-----tAW-----~--.I tWA1 (5) 

'\"'"'I""'I"'"":"",,""',,""~~,I_----tcw (3)---·+lr~..,...,._r_7...,.....,...,.....,,....,....,.....,...r-r-r-t 

CS2 

WE 

Hi h-Z 
Data In 

Data Out 
High-Z High-Z (8) 

tllMfjiiU> 
ELECTRONICS 
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KM681 001 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 W,a high CS2 and a low WE. A write b(:tgins at the latest transition 

among m going low, QS2 going high and WE going low: A write ends at the earliest transition among m going 
high, CSl:! gOing low and WI: going high. IWP is measured from the beginning of write to the end of write. 

3. tew is measured from the later Of W going low or CSl:! gOing high to end of write.. 
4. tAS is measured from the address valid to the beginning of write. 
S. tWR is measured from the end of write to the address change. twR' applied In case a write ends as m. or WI: 

going high,IVoiR2 applied in case a write ends at CS2 going low. 
6. If rrE.m.CS2and 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 cpmmon 110 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 
8. If W goes low and CS2 high simultaneously with WE going low or after WI: going low, the outputs remain high 

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

10. When m is low and CS2 is high: I/O pins are in the output state. The input signals in the opposite phase leading 
to the output should not be applied. 

FUNCTIONAL DESCRIPTION 

CST CS2 OE" WE Mode I/O Pin Supply Current 

H X· X X Not Select Hiah-Z ISB ISB1 

X L X X Not Select High-Z ISB,lsB1 

L H H H Output Disable High-Z Icc 

L H L H Read DouT Icc 

L H ,x L Write DIN Icc 

Note: X means Don't Care. 

tl:!:1fiid1ii> . EI.ECIUNICS 
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KM681001A CMOS SRAM 

128K x 8 Bit High-Speed CMOS Static RAM 

FEATURES GENERAL DESCRIPTION 
• Fast Access Time 15,17,20 ns(Max.) 

• Low Power Dissipation 
Standby (TTL) : 30 mA(Max.) 

(CMOS): 10 mA(Max.) 
Operating KM681001A-15: 190 mA (Max.) 

KM681001A-17: 180 mA (Max.) 
KM681001A-20: 170 mA (Max.) 

• Single 5V±1 0% 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-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

Ai --t--{:>+-I 
A2 --,,~.....,-, 

".3 ~ 
A4 .91 

6 As 0: 

A7 -·--I--I:>-F­
A 12 -~-~-~T<.-...-,-

1/01 

I 
1/08 

CS2 

cs, 

WE 

tl'M¥JI'U> 
ELECTRONICS 

Memory Array 

512 Rows 
256 • B Columns 

The KM681 001 A is a 1,048,576-bit high-speed static 
random access memory organized as 131,072 words by 
8 bits. 

The KM681001A uses eight common input and output 
lines and has an output enable pin which operates 

faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 

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

The KM681001A is packaged in a 400 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION (Top View) 

_ vee 
_ vss 

Pin Name 

Ao-A16 

WE 
CST, CS2 

OE 
1/01-1/08 

Vee 
Vss 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs I Outputs 

Power (+SV) 
Ground 
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iKM681 001lA" CMOS ·SRAM 

. (" 

ABSOLUTE MAXIMUM RATINGS· 
"".: 

Item ""Symbol Rating Unit 

Voltage on Any Pin Relative to vss VIN,OUT -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 .0 to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Rati"ngs" may cause permanent damage to the 
device. This is a stress' rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 
r--------

Input High Voltage VIH 2.2 - Vee+0.5** 

Input Low Voltage VIL -0.5 * 

• VIL(Min.)= -2.0V ac (Pulse Widths;10 ns) for 1s;20 mA 

•• VIH(Min.)= Vee+2.0V ac (Pulse Widths;10 ns) for 1s;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 cC, Vee=5V±lO%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

Output Leakage Current ILO CST =VIH or CS2=VIL or WE"=VIL, 

VOUT=VSS to Vee, Vee=Max 

Average Operating Current Icc Min. Cycle, 100% Duty 15 ns 

CST =VIL, CS2=VIH, 17 ns 
VIN = VIH or VIL, IOUT=O mA 20 ns 

Standby Power Supply Current IS8 cS"f =VIH or CS2=VIL, Min. Cycle 

0.8 

IS81 CST~Vee-0.2V or CS2S;0.2V,f=OMH 

VIN ~ Vec-0.2V or VINS;0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

VOH1' IOH1=-100IlA 

"Note: Vce=5V± 5%, Temp. =25°C 

CAPACITANCE *(f=1MHz TA=25°C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO VIIO=OV -

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

• ,:!:}filiUS 
ELEmONICS 

Min. 

-2 

-2 

-
-
-
-
-
-
-

2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 !!A 
2 !!A 

190 mA 

180 

170 

30 mA 

10 mA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 
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KM681001A CMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA;O to 70 °C,Vcc;5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Outpul Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 

0103 V 

3ns 

1.5V 

See below 

Outpul Load (8) 

(for tHZ, tLl, tWHZ, tow, tOll & 10HZ) 

READ CYCLE 

Parameter 

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 

Chip Selection to Power Up Time 

Chip Selection to Power Down Time 

t1:!:WJila> 
ELECTRONICS 

+5V 

4800 

30 pF* 

DouT 
0--...... --.. 

2550 

• Including Scope and Jig Capacitance 

+5V 

4800 

5 pF* 

KM681001A-15 KM681001 A-17 
Symbol 

min. max. min. max. 

tRC 15 - 17 

tAA - 15 - 17 

tco 15 - 17 

tOE - 8 - 9 

tlZ 3 - 3 -
tOll 0 - 0 -
tHZ 0 6 0 7 

tOHZ 0 6 0 7 

tOH 3 - 3 -
tpu 0 - 0 -
tPD - 15 - 17 

KM681001A-20 

min. max. 

20 -
- 20 

- 20 

- 10 

3 -
0 -
0 8 

0 8 

3 

0 

- 20 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM681 001 A 

WRITE CYCLE 

KM681001A-15 KM681001A-17 
Parameter Symbol 

min. max. min. 

Write Cycle Time !wc 15 - 17 

Chip Select to End of Write tew 12 - 12 

Addre.ss Set-up Time tAS 0 - 0 

Address Valid to End of Write tAW 12 - . 12 
Write Pulse Width(OE High) twp 12 - 12 

Write Recovery Time tWR 0 - 0 

Write to Output High-Z tWHZ 0 8 0 

Data to Write Time Overlap tow 8 - 9 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 3 - 4 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CST =O"E=VIL, WE=CS2=VIH) 

max. 

-
-
-
-
-
-
9 

-
-
-

CMO'SSRAM 

KM681001 A-20 
Unit 

min. max. 

20 - ns 

13 - ns 

0 - ns 

13 - ns 

13 - ns 

0 - ns 

0 10 ns 

10 - ns 

0 - ns 

5 - ns 

Address 

-[ w~......----~-~-
"""'0''' Da~ VaUd toH=-...... ____ D_a_ta_V_a_li_d _____ _ Data Out 

11''1fWd.; 
ELECIRONICS 
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KM681001A CMOS SRAM 

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

i4--------tRc--------+I 

Address 

CST 

CS2 

or: 

Data Out 

~:re:_" nnnnn,:nnnnnnnnnnr ,: tPD~ .. ................... 

50% ---
NOTES (READ CYCLE) 

1. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

device to device. 
5. Transition is measured ±200 mV from steady state voltage with Load(8). This parameter is sampled and not 100% 

tested. 
6. Device is' continuously selected with CS'1' =VIL and CS2 =VIH 
7. Address valid prior to coincident with CS'1 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 WAVEFORM OF WRITE CYCLE(1) (OE Clock) 

~-------mc------~ 

Address 

---------Ik=:;:::=====:ti,;;A;W======:;:j;~ tWR (5) 
or: 

T""\"""r"r"r"r"r"r"r"r"r"r~~~t-----tcw (3)------41r'7-r-t-r-t-r-t-r-t-r-t-r-t-r-t-r-t 

CS2 

~---mp(2)---~ 

-------~T--~~I 1,---------
WE 

tow 

Data In 

Data Out 
_~~ __ tow:=1MI\J\I\I\J\IV High-Z(s) ~ 

tl'Mfjih'; 
B.ECI'RONICS 
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KM681 001 A 

TIMING WAVEFORM OF WRITE CYCLE(2) . (cr-r Controlled) 

i+------twc------+t 

Address 

i+------tAw'------~+i twR1 (5) -------+-..... tcW(3)1------,-~r__t-------

CS2 

WE 

tDW'--~ 

Data In 

Data Out 
Hi h-Z 8 

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

~----~-twc-----_+i 

Address 

~-----tAW---------'l.,.....~ twR1 (5) 
..--.--.-.--.-.-.......... -.-.--.-.-........-L-.-.-....... I+---,--tCW(3)'----l"I,-..-rLr-r-r-r-r-r-r-r-r-r-r-r-7'"'7'"l 

CS2 

WE 

tDW-~-

Data In 

Data Out 
Hi h-Z (8) 

196 



KM681001A 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 CST,a high CS2 and a low WF.. A write begins at the latest transition 

among CST going low, CS2 going high and WF. going low: A write ends at the earliest transition among CST going 

high, CS2 going low and WF. going high. twp is measured from the beginning of write to the end of write. 

3. tew is measured from the later of CST 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. twR1 applied in case a write ends as CST, or WF. 
going high, tWR2 applied in case a write ends at CS2 going low. 

6. If m~.CST.CS2 and WF. are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs 

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

7. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 
write cycle. 

8. If CS'T goes low and CS2 goes high simultaneously with WF. going low or after WF. going low, the outputs remain 

high impedance state. 

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

10. When CST 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 

CS"T CS2 O'E WE Mode I/O Pin Supply Current 

H X· X X Not Select HiQh-Z 156 IS61 

X L X X Not Select High-Z IS6,Is61 

L H H H Output Disable High-Z Icc 

L H L H Read DouT Icc 

L H X L Write DIN Icc 

Note: X means Don't Care. 

tl'l{¥jih" 
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KM68B1002"i BICMOSSRAM 

12BKxB Bit High-Speed BiCMOS Static RAM 
FEATURES GENERAL DESCRIPTION 

• Fast Access Time S,1 cr, 12, 15 ns(MIilX.)' 
• LOW Power Dissipation' 
Standby (TTL) : 60 mA(max.) 

(CMOS): 10 mA(max.) 
Operating KM68B1002J-8 : 175 mA(Max.) 

KM68B1002J-10: 165 mA(Max.) 
KM6SB1002J-12: 155 mA(Max.) 
KM68B1002J-15: 145 mA(Max.) 

• Single 5V±10% Power Supply 
, • TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Output 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM68B1002J : 32-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

A, 

11":1fiid'; 
ELECTRONICS 

The KM68B1002 is a 1,048,576-blt high-speed static 
random access memory organized as 131,072 words by 
8 bits. 
The KM68B1002uses eight common input and output 
lines .and has an output enable pin which operates 
fastEifihan address access time at read cycle. 
The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM68B1OO2 is packaged in a 400 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION (Top View) 

A,. 

A,. 

vee DE' 

v •• 
1107 

Pin Name Pin Function 
Ao-A16 Address Inputs 

WE Write Enable 

C'S Chip Select 

OE' Output Enable 

1/01-I/Oa Data Inputs / Outputs 

Vee Power (+5V) 

Vss Ground 
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KM68B1002 BiCMOSSRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss Vee -0.5 to 7.0 V 

Power Dissipation PD 1.0 W 

Storage Temperature Tstg -65 to 150 DC 

Operating Temperature TA o to 70 DC 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70 DC) 

Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Ground Vss 0 0 0 V 

Input High Voltage VIH 2.2 - Vee+0.5** V 

Input Low Voltage VIL -0.5 • - 0.8 V 

• VIL(Min.)= -2.0V ac (Pulse Width$10 ns) for 1$20 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Width$10 ns) for 1$20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C, Vee=5V+10%, unless otherwise specified) -

Item Symbol Test Condition Min. Max. Unit 

Input Leakage Current III VIN=VSS to Vee -2 2 ~A 

Output Leakage Current ILo CS"=VIH or OE=VIH or WE=VIL. -10 10 IlA 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle. 100% Duty 8 ns - 175 mA 

C"S=VIL. VIN = VIH orVIL. 10 ns 165 

louT=OmA 12 ns - 155 

W"E=VIL or W"E.O""E=VIH 15 ns - 145 

Standby Power Supply Current ISB C"S=VIH, Min. Cycle - 60 mA 

ISB1 CS"<:Vee-0.2V. f=O MHz 10 mA 

VIN <: Vee-0.2V or VIN$0.2V 

Output Low Voltage VOL IOL=8 mA - 0.4 V 

Output High Voltage VOH IOH=-4 mA 2.4 - V 

CAPACITANCE *(f=1MHz. TA=25 "C) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 7 pF 

Input/Output Capacitance CliO Vvo=OV - 8 pF 

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

tl,':Wjihi;P 
ELEcrRONICS 
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KM68B1002 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±100/o,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

. Output Load 

Output Load (A) 

Dour 

Zo=500 

RL=500 

o 

VL=1.5V 

BiCMOSSRAM 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, ILZ, twHz, tow, tOLZ & tOHZ) 
+5V 

4800 

Dour 

2550 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

KM68Bl002-8 KM88Bl002-10 KM68Bl 002-12 KM88B1002-15 
Parameter Symbol Unit 

Min. Max. Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 8 - 10 - 12 - 15 - ns 

Address Access Time tAA - 8 - 10 - 12 - 15 ns 

Chip Select to Output tco - 8 - 10 - 12 - 15 ns 

Output Enable to Valid Output tOE - 4 - 5 - 6 - 6 ns 

Chip Select to Low~Z Output tLZ 3 - 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - o. - 0 - ns 

Chip Disable to High-Z Output tHZ 0 4 0 .5 0 6 0 6 ns 

Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 0 6 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - 3 - ns 

200 
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KM68B1002 BiCMOSSRAM 

WRITE CYCLE 

Parameter Symbol 
KM68B1002-8 KM68B1002-10 KM6881002-12 KM68B1002-15 

Unit 

Min Max Min Max Min Max Min Max 

Write Cycle Time twc 8 - 10 - 12 - 15 - ns 

Chip Select to End of Write tcw 6 - 7 - 8 :"(1 10 - ns 

Address Set-up Time tAS 0 - 0 - 0 - 0 - ns 

Address Valid to End of Write tAW 6 - 7 - 8 - 10 - ns 

Write Pulse Width(OE High) twp 6 - 7 - 8 - 8 - ns 

Write Pulse Width(OE Low) twp 8 - 9 - 10 - 10 - ns 

Write Recovery Time tWR 1 - 1 - 1 - 1 - ns 

Write to Output High-Z tWHZ 0 4 0 5 0 6 - 6 ns II 
Data to Write Time Overlap tow 4 - 5 - 6 - 7 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - 3 - ns 

t1'ViWin> 
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KM6881 002 BiCMOSSRAM 

TIMING DIAGRAMS 
TJMING WAVEFORM OF READ CYCLE (WE'=VIH) 

1+-~------tRC----""""'--~ 

Address 

01: 

Data Out 

NOTES (READ CYCLE) 
1. WE' is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

device to device. 
5. Transition is measured ±200 mV from steady state voltage with Load(8). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with C"S" =VIL 
7. Address valid prior to coincident with C"S" transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (01: Clock) 

~------------twc----------~ 

Address 

~------tAw--------k-~tWR(5) 

01: 

~----tWP(2)--.-j 

WE' 

~-----tDw----1+--

High-Z 
Data In 

Data Out 

202 $1'Millih" 
ELECTRONICS 



KM68B1002 BiCMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (O'E Low Fixed) 

~--------------twc------------~ 

Address 

~-------------lAw ----------~-~ tWR (5) 
~~~~~~~~~~,I4---------,tcW(3)---------il"'7..,.....,.,..~-r,....,..~""T'"'l,....,.."f""T.., 

i4----twP (2)----.j 

WE 

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 c-s and a low WE. A write begins at the latest transition among c-s 

going low and WE going low: A write ends at the earliest transition among c-s going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew is measured from the later of C"S 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 C-S, or WE 

going high. 
6. If (JE,CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common 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 low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS is low: 110 pins are in the output state. The input signals in the oPPOsite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

C'S WE ITE Mode I/O Pin Supply Current 

H X' X Not Select Hiah-Z Iss ISBl 

L H H Output Disable High-Z Icc 

L H L Read Dour Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 
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CNtOS'$RAM 

128K xrii3lrHigh:Speed 'CMOS .. Static" RAM 
FEATURES 
• Fast Access Time 15,17,20 nS(Max.) 
• Low Power Dissipation 

Standby""('ITL) : 40 mA(Max~) 
. (CMOS); 10mA(Max.) 

Operating KM681002-15: 170 mA (Max.) 
. KM68t002-17,: j60 mA (Max.) 

KM681002-20: 150 mA (Max.) 
• Single 5V±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. Pow.erlG[ound 'Pin Configuration 
• Standard Pin Configuration 

KM681002J: 32-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao--+C>F"1 
A1 ---+-1:>+--'1 
A2 ---H:::>f=! 
A3 --,..,/0--, 

". --,..,./T--, 
A5--....,~....,-..., 

As 

A10 

A11 ----,,/0--, 

1101 

1106 

WE 

MEMORY ARRAY 
512 Rows 

256x8 Cblumns 

GENERAL ";DESCRfPTION'" 
The KM681002 is a 1 ,048,576-bit high-speed static 
random access memory organized as 131,072 words by 
8 bits. . , 
The KM681 002 uses eight common input and output 
lines and has an output enable pin which operates 
faster. than address access time .at read cycle . 
The device is fabricated Llsing Samsung's advanced 
CMOS process and deslgnedforhigh~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 

VSS 

Pin Name 

Ao-A16 

WE 
CS 

OE 
1/01-1/08 

Vee 

Vss 

Pin Function 

Address inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs 'Outputs 

Power (+5V) 

Ground 



KM681 002 CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

'Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Ground Vss 0 0 0 V 

Input High Voltage VIH 2.2 - Vee+0.5" V 

Input Low Voltage VIL -0.5 ' - 0.8 V 

, VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for 1~20 mA 

" VIH(Min.)= Vee+2.0V ac (Pulse Width~10 ns) for 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C, Vee=5V+10%, unless otherwise specified) -

Item Symbol Test Condition Min. Max. Unit 

Input Leakage Current III VIN=VSS to Vee -2 2 J.lA 

Output Leakage Current ILO C'S'=VIH or ITE=VIH or WE=VIL, -2 2 J.lA 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 15 ns - 170 mA 

C'S'=VIL, VIN = VIHor VIL. 17 ns - 160 

10UT=O mA 20 ns - 150 

Standby Power Supply Current ISB C'S'=VIH, Min. Cycle - 40 mA 

ISB1 C'S':?Vee-0.2V. f=O MHz - 10 mA 

VIN :? Vee-0.2V or VIN~0.2V 

Output Low Voltage VOL IOL=8 mA - 0.4 V 

Output High Voltage VOH IOH=-4 mA 2.4 - V 

VOH1' IOH1=-100llA 3.95 V 

'Note: Vee=5V± 5%, Temp. =25°C 

CAPACITANCE *(f=1MHz, TA=25 0c) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 6 pF 

Input/Output Capacitance CliO VI/O=OV - 8 pF 

• Note: Capacitance IS sampled and not 100% tested. 

$1,'{:fWd·; 
ELECTRONICS 
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KM681oo2 '; " CMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vce=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 

o t03V 

3ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLZ, twHz, tow, tOLZ & tOHZ) 
+5V +5V 

4800 4800 

Dour 

2550 3OpF* 2550 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

KM681 002-15 KM681 002-17 KM681 002-20 
Parameter Symbol 

Min Max Min Max Min Max 

Read Cycle Time tRC 15 - 17 - 20 -
Address Access Time tAA - 15 - 17 - 20 

Chip Select to Output teo - 15 - 17 - 20 

Output Enable to Valid Output tOE - 8 - 9 - 10 

Chip Select 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 - 4 -
Chip Selection- to Power Up Time tpu 0 - 0 - 0 -
Chip Selection to Power Down Time tpo - 15 - 17 - 20 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM681 002 

WRITE CYCLE 

Parameter Symbol 
KM681 002-15 KM681 002-17 

Min Max Min 

Write Cycle Time twe 15 - 17 
Chip Select to End of Write lew 12 - 12 

Address Set-up Time lAS 0 - 0 

Address Valid to End of Write tAw 12 - 12 
Write Pulse Width(OJ; High) twp 9 - 10 

Write Recovery Time twA 0 - 0 
Write to Output High-Z IWHZ 0 8 0 

Data to Wrile Time Overlap tow 8 - 9 
Data Hold from Write Time tOH 0 - 0 
End Write to Output Low-Z tow 3 - 4 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C::~=OE=VIL, WE=VIH) 

Address 

Data Out 

tl'Mfjihi$ 
EllCI'RONICS 

Max 

-
-
-
-
-
-

3t 
-
-
-

CMOS SRAM 

KM681 002-20 
Unit 

Min Max 

20 - ns 

13 - ns 

0 - ns 

13 - ns 

11 - ns 

0 - ns 

0 10 ns 

10 - ns II 
0 - ns 

5 - ns 
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l(M68;1002 CMOSSRAM 

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

Address 

Data Out 

··~--------------t~------------~ 

~----~-tAA------~ 

~,.....,<"'t""'rr,.....,<"'t""'rr"'r'l~~I----tco--~~ 

:::;P., nuuu,:uunuuununt-5-0-o/:-P-D---...... --------t-~nu 

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 fora given device and from 

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

S. Device is continuously s.elected 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 WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~-------------twc--------------~ 

Address 

~-------------tAW----------oj+-~twR (5) 

~------twP (2)------~ 

WE 

~-----tDW-----*--

High-Z 
Data In 

Hi h-Z 8 
Data Out 
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KM681 002 CMOS SRAM 

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

~---------------twc------------~~ 

Address 

~------------- tAW ------------J.j+-.! tWA (5) 

r"T"""~~"""':-;-~,,"''''''\~---------tcw (3)---------1,.,"""T'-r-r"T"7~,....,.."T"7'"T"'J,....,..~.., 

i+----twP (2)----.1 

WE 

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 a low WE. A write begins at the latest transition among CS 

going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

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 llE.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. If cS goes low simultaneously with WE going low or aiter WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When cS is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

c~ WE OE Mode 110 Pin Supply Current 

H X· X Not Select Hiah-Z ISB ISB1 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

41:0ijIOl,. 
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KM681002A CMOS SRAM 

128K x 8 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 12,15,17,20 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM681002A-12: 200 mA (Max.) 
KM681002A-15:190 mA (Max.) 
KM681002A-17.: 180 mA (Max.) 
KM681002A-20: 170 mA (Max.) 

• Single 5V±1 0% 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 PowerlGround Pin Configuration 
• Standard Pin Configuration 

KM681002AJ: 32-S0J-400 
KM681002AT: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A, 

A3 

A4 

As 

A6 

A7 

A8 

jlOl 

lIOs 

A9 AIO All A12 A13 A14 A15 Al6 

tl'M¥jiiU> 
ELECTRONICS 

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 eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM681002A is packaged in a 400 mil 32-pin plastic 
SOJ and TSOP(II) forward. 

PIN CONFIGURATION (Top View) 

Ai4 

Vee 

Vss 

Pin Name Pin Function 

Ao-A16 Address Inputs 

WE Write Enable 

cr Chip Select 

OE Output Enable 

1/01-1/04 Data Inputs I Outputs 

Vee Power (+5V) 

Vss Ground 
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KM681002A CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O t070°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vee+0.5** 

Input Low Voltage VIL -0.5 • 

• VIL(Min.)= -2.0V ac (Pulse Width::;10 ns) for 1::;20 mA 

,. VIH(Min.)= Vee+2.0V ac (Pulse Width::;10 ns) for 1::;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C, Vcc=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current lu VIN=VSS to Vee 

0.8 

Output Leakage Current ILo C'S'=VIH or DE=VIH or WE=VIL, 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 12 ns 

C'S'=VIL, VIN = VIH or VIL, 15 ns 

IOUT=O mA 17 ns 

20 ns 

Standby Power Supply Current 156 CS'=VIH, Min. Cycle 

1561 C'S'~Vcc-0.2V, f=O MHz 

VIN > Vcc-0.2V or VIN<0.2V 

Output Low Voltage VOL IOL=8 mA 

Output High Voltage VOH IOH=-4 mA 

VOH1' IOH1=-100J.lA 

'Note: Vec=5V± 5%, Temp. =25°C 

CAPACITANCE *(f=lMHz. TA=25 °C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
InputiOutput Capacitance CliO VI/O=OV -

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

41":W1%" ELECl'RONICS 

Min. 

-2 

-2 

-
-
-
-
-
-

-
2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 IlA 

2 J.lA 

200 mA 

190 

180 

170 

30 mA 

10 mA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 
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KM681002A CMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 
.; 

Output Load (A) 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLZ, tWHz, tow, tOLZ & tOHZ) 

+5V +5V 

4800 4800 

DOUT DOUT 
0--...... --.. 

255Q 30 pF* 2550 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 
KM681002A KM681002A KM681002A KM681002A 

Parameter Symbol -12 -15 -17 -20 

min. max, min, max. min. max. min. max. 

Read Cycle Time tRC 12 - 15 - 17 - 20 -
Address Access Time tAA - 12 - 15 - 17 - 20 

Chip Select to Output tco - 12 - 15 - 17 - 20 

Output Enable to Valid Output tOE - 6 - 7 - 8 - 9 

Chip Select to Low-Z Output tLZ 3 - 3 - 3 - 3 . -

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 0 9 

Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 0 9 

Output Hold from Address Change tOH 3 - 3 - 3 - 3 -
Chip Selection to Power Up Time tpu 0 - 0 - 0 - 0 -
Chip Selection to Power Down Time tpo - 12 - 15 - 17 - 20 

tl'!f¥jiU'; 
B.ECl'RONICS 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM681002A 

WRITE CYCLE 
KM681002A KM681002A 

Parameter Symbol ·12 ·15 

min. max. min. max. 

Write Cycle Time twc 12 · 15 · 
Chip Select to End of Write lcw 8 · 10 · 
Andress Set-up Time tAS 0 - 0 · 
Address Valid to End of Write tAW 8 - 10 -
Write Pulse Width(ar High) twp 8 · 10 · 
Write 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 · 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(CS"=O"E=VIL, WE=VIH) 

CMOS SRAM 

KM681002A KM681002A 
·17 ·20 Unit 

min. max. min. max. 

17 · 20 · ns 

11 · 12 · ns 

0 0 - ns 

11 · 12 - ns 

11 · 12 · ns 

0 · 0 - ns 

0 8 0 9 ns 

8 · 9 · ns 

0 - 0 - ns 

3 - 3 · ns 

Address -f-- ~"- 3"----
P~"o~ 0 ... V-:~-id-t-oH-----~'------D-a-ta-V-a-li-d------

nata Out 
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KM681002A CMOS SRAM 

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

~--------------tRe--------------~ 

Address 

Data Out 

Vee Supply 

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 ±200 mV 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. 
a. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (Ot: Clock) 

Address 

~-------------tAw----------~+r~ 

~-----twp (2)------~ 

WE 

---tDW-----~--tDH 

Data In 

Data Out 

tOHZ(6)::I __ ~=:::!--_toW=j=== 
XXXXXX'!Xl'!X1XfliXX~ High-Z(s) ~ 

41:!:'¥iil}';; 
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KM681002A CMOS SRAM 

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

~---------------twc------------~~ 

Address 

~------------- tAW -----------4-1+----+1 tWR (5) 

'""'"'"""'""'....,....'""'"'"""'""'....,....r<" ............. <""1""'\~----tcw (3)---------i,.,-r"r-r..,.....,~r_r..,.....,~r_r.,...,.., 

~---twp (2)-----+1 

WE 

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 a low WE. A write begins at the latest transition among CS" 

going low and WE going low: A write ends at the earliest transition among CS" going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. lew is measured from the later of CS" going low to end of write. 
4. lAS 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 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 low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS is low: 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 1/0 Pin Supply Current 

H X' X Not Select High-Z 158 1581 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note :. X means Don't Care. 

tl"t1fjiiU> 
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CMOS- SRAM 

64K x 16 Bit High-Speed CMOS Static RAM 

A 

A 

FEATURES 
• Fast Access Time 15,17,20 ns(Max,) 
• Low Power Dissipation .' 

Standby (TTL) : 4,0 mA(Max.) 
.. .., (CMOS):'10 mA(Max.) 
Operating KM6161002-15: 230 mA(Max.) 

KM6161002-17: 220 mA(Max.) 
KM6161 002-20 : 21.0 mA(Max.) 

• Single 5V±10% Power Supply 
• TTL Compatii:>!e Inputs and Outputs 
• 1/0 Compatible with 3.3V Device 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Data Byte Control : [s : 1/01-I/Oa 

US : 1/09-1/016 
• Center PowerlGround Pin Configuration 
• Standard Pin COnfiguration 

KM6161002J: 44-S0J-400 ' 

FUNCTIONAL BLOCK DIAGRAM 

CLKGEN, Pre-charge Circutl 

I 
I 

2 

A3 
__ +li'<:-~ 

;;;:::=r- :bl 
~r- 3: 
~r- ~ 
~~ 

A 4 

A 5 

A , 
A 7 

AI I 

AI 2 

---+1[5=1= ,-
--+l~1= =-- -

1101 -1I0a 

1/09 -1/016 

MEMORY ARRAY 
512 Rows 

128x16 Cofumns 

L 

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(US,rS). 
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 KM6161002 is packaged in a 400 mil 44-pin plastic 
SOJ. 

PIN CONFIGURATION{TOP VIEW) 

!+-vee 
!+-vss 

Ao i!:= 
AI ~ 
A2 3 

A. r:; 
A. ~ 

CS 6 

1101 ~ 
1102 :fc 110. 9 

1104 To 
Vee TI 
Vss ~ 
1105 ~ 
1106 ~ 
1107 ~ 
1108 ~ 

0\......1 

SOJ 

~ AlS I:: 41 tlE 
4008 
I39rs 
~ 1101. 

~ 1/015 

36 11014 

~ 1101' 
~ vss 
~ Vee 
~ 11012 

~ If 011 

~ 11010 

~ 1100 

~ N.C 

I'L ~ l~~LL~1 
WE~ ~ As ~ AI2 

A. ~ ~ At! 

A7 20 ~ AIO 

Ao J Al Al0 A13 A14 A1S 

A 

l' ' 

As ~ ~ A9 
N,C ~ ITa N.C 

F 
A iJ , 

WE r-;:a.)-: 
~ 

OE -n 
II~ brZl)-

DB I I f-3l...I 
L1! _f:::::=8.) 
CS 

Pin Name Pin Function 

Ao-A15 Address Inputs 

WE' Write Enable 

CS Chip Select 

OE' Output Enable 

rn Lower-byte Control(1/01-I/Oa) 

US Upper-byte Control(1/09-1I016) 

1/01-1/016 Data Inputs/Outputs 

Vce Power (+5V) 

Vss Ground 

N.C No Connection 
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KM6161002 CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

"Stresses greater than those listed under "Absolute Maximum Ratings' may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vee+0.5** 

Input Low Voltage VIL -0.5 * 

" VIL(Min.)= -2.0V ac (Pulse Width$10 ns) for 1$20 rnA 
"" VIH(Min.)= Vee+2.0V ac (Pulse Width:s;10 ns) for 1$20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILo CS'=VIH or OE=VIH or WE=VIL, 

VOUT=VSS to Vce 

Average Operat,ing Current Icc Min. Cycle, 100% Duty 15 ns 

CS'=VIL, VIN = VIH or VIL, 17 ns 

10uT=OmA 20ns 

Standby Power Supply Current ISB CS'=VIH, Min. Cycle 

ISSl CS'~Vce-O.2V, f=O MHz 

VIN ~ Vec-o.2V or VIN$O.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4mA 

VOH1" IOH1=-100I1A 

"Note: Vee=5V± 5%, Temp. =25°C 

CAPACITANCE *(f=1MHz, TA=25 °C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output CapaCitance Cvo Vvo=OV -

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

41",}fWd'; 
ELECTRONICS 

Min. 

-2 

-2 

-
-
-
-
-

-
2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 !1A 
2 !1A 

230 mA 

220 

210 

40 mA 

10 mA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 

217 

II 



KM6161002 CMOS:SRAM 

AC CHARACTERISTICS 
T~ST C~ONDITIONS 
(TA=O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 
.. 

.. 0 t93 V 

3 ns 

1.5V 

See below 

Output Load (B) 

(for 1Hz, tll,tWHZ, tow, tOll & tOHZ) 
+5V +5V 

4800 4800 

DoUT DOUT 

2550 30pF* 2550 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

PARAMETER SYMBOL KM6161 002-15 KM6161 002-17 KM6161 002-20 

Min Max Min Max Min Max 

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 Output tOE - 8 - 9 - 10 
rn,u'S Access Time tSA - 8 - 9 - 10 
Output Enable to Low-Z Output tOll 0 - 0 - 0 -
Chip Enable to Low-Z Output tLZ 3 - 3 - 3 -
rn.UB" Enable to Low-Z Output tBll 0 - 0 - 0 -
Output Disable to High-Z Output tOHZ 0 '6 0 7 0 8 
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 

rn, UB" Disable to High-Z Output tBHZ 0 6 0 7 0 8 
Output Hold from Address Change tOH 3 - 3 - 4 -

tl'Bfiln,; 
ElECIIIONICS 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM6161002 

WRITE CYCLE 

Parameter Symbol KM6161002-15 KM6161002-17 

Min Max Min 

Write Cycle Time twc 15 - 17 
Chip Select to End of Write tcw 12 - 13 
Address Setup Time tAS 0 - 0 
Address Valid to End of Write tAw 12 - 13 
Write Pulse Width(OE High) twp 12 - 13 
[B,OB Valid to End of Write tBW 12 - 13 
Write Recovery Time tWR n - n 
Write to Output High-Z tWHZ 0 8 0 

Data to Write Time Overlap tow 8 - 9 
Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 3 - 4 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C"S=OE=VIL, WE=VIH) 

Max 

-
-
-
-
-
-
-
8 

-
-
-

CMOS SRAM 

KM6161 002-20 Unit 

Min Max 

20 - ns 

14 - ns 

0 - ns 

14 - ns 

14 - ns 

14 - ns 

0 - ns 

0 8 ns 

10 - ns 

0 - ns 

5 - ns 

Address -t=i"-. 1M IRC~I_~~= 
P"",o" D." y". _-----o .... a .... ta-V-a-lid------Data Out 

41'Mij:IO' 
ELEmONICS 
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KM6t61 002 CMOS SRAM 

TIMING DIAGRAMS 

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

t+--------tRC:-------~ 

Address 

OE 

Data Out 

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 ±2oo mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with CS' =VIL 
7. Address valid prior to coincident with CS' transition low. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

Address 

~-------tAw------_+f"~~ tWR (5) 

OE 
'<""'<"'"<"""....,........,....,.....,....,.....,....,...""""" ................ t+-----tCW(3)---

OS7[8' 

tWP(2) 

WE 

~---tDW--~*-

Data In 

Data Out 

tow---+l 
~ ____ ~H~ig~h-=Z(=~ _____ ~ !~~XX~X~XX~XX~ 
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KM6161002 CMOS SRAM 

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

Address 

DBiCB 

WE 

Data In 

Data Out 

i+-------twc--------+I 

1-'------tAw-----i+-+I tWA (5) 
-------+-"'""'\~<--------tcW(3)------i~r--------

tAS(4) ~-~====ittB;;;W;====~ 

tDW-~!+-

High-Z (8) 

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

Address 

DBlITi 

Data In 

Data Out 

i+-------twc-------t 

i+------tAw'-----t--~ tWR (5) 
,....,...."'\""""<"'""'\""""<"'""'\""""<"'""'\""""<"'""'\""""<"'"rl"'\""""<"'"'r\~.-----tcw (3)1-----irr-rTTTTTTTTTTTTT7I 

_____ ~~:=~----tBw-----ir--------

tDW-~" 

High-Z 

High-Z High-Z (8) 

tl:Mfjih'*, 
ELECfRONICS 
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"KM616t002 ' ' CMOSSAAM 

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 among CS and WI: 

going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 
the beginning of write to the end of write. 

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 WI: going 

high. 
6. If OECS 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 110 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 
S., If CS" goes low simultaneously with WI: going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS" is low: I/O pins are in the output state. The input Signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

110 Pin 
OE" [S DB CS" WI: Mode Supply Current 

1101-1108 1109-11016 

H X X' X X Not Select High-Z High-Z ISB,lsB1 

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

L X X H H 

L H L L H Read DouT High-Z Icc 

H L High-Z DouT 

L L DouT DOUT 

L L X L H Write DIN High-Z Icc 

H L High-Z DIN 

L L DIN DIN 

'Note: X means Don't Care. 
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KM6161002A CMOSSRAM 

64K x 16 Bit High-Speed CMOS Static RAM 

FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,15,17,20 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM6161002A-12: 220 mA(Max.) 
KM6161002A-15 : 210 mA(Max.) 
KM6161002A-17: 200 mA(Max.) 
KM6161002A-20: 190 mA(Max.) 

• Single 5V±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 
• Data Byte Control: m : 1/01-1/08 

OB" : 1/09-1/016 
• Standard Pin Configuration 

KM6161002AJ : 44-S0J-400 
KM6161002AT: 44-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

CLKGEN. 

-d:-~ 
Al ----+C">->-H 
A2 ---+C~>-I_-"" 
A, ---+C~>-I_-"" 
A. ----H~ :>-1--"" i 
As ----t-C"'=->-I--., '" 
As ----t-C"'=->-I--., ~ 
A7 ----t-C"'=->=F-=j 
As ----HJ>::.:;>-I_---i 
A9 ----t-C~>=F-=j 

~ ~ 

1/01-1108 

1I09-IfOl6 I~ 

I--

I--

1. JCLKl,,! 
Ilill!J 

WE \.. 
OE --f]t";=8.../-

us II ~ bK}--v-__ --' 
ll~ 

A 
11'1 

41'MfjiU'; 
ELECl'RONICS 

Pre-charge Circuit 

I I 

MEMORY ARRAY 
512 Rows 

12Bx16 Columns 

I ~ 

A13 A14 A15 

11'1 

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(OS,m). 
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 400 mil 44-pin 
plastic SOJ and TSOP(II) forward. 

PIN CONFIGURATION(TOP VIEW) 

_vee 

-VSS 

Ao !:1: 
Al ~ 

A2 ~ 
A. ~ AA * CS" 

YOl 
~ 

yo. ~ 
~ YO. 9 

Ila. ~ 
Vee ~ 
Vss ~ 
1105 ~ 
1106 ~ 
1107 ~ 
yo. 16 

WE 17 

As ~ 
A. ~ 
A7 ~ 
A8~ 

N.C ~ 

Pin Name 

Ao-A15 

WE 
CS" 
OE 
m 

OS 

1/01-1/016 

Vee 

Vss 

N.C 

0 ~ A1S 

~ A14 

~ A13 

~ 
rn;: 

~ 
us 
(]! 

~ 11016 

~ 1/015 

~ 11014 

~ 1/013 

SOJ ~ Vss 

TSOP(II) ~ Vee 
¥. 1/012 

~ 1/011 

!55 1/010 

~ YOo 

~ N.e 
~ A12 

~ A11 

~ AlO 

~ A. 

iE1 N.C 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Lower-byte Control(1/01-I/Oe) 

Upper-byte Control(I/09-I/016) 

Data Inputs/Outputs 

Power (+5V) . 

Ground 

No Connection 
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KM6t61.002A CMOS SBAM 

ABSOLUTE MAXIMUM RATINGS· 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss '" VIN.OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings' may cause permanent damage to the 
device, This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 4.5 5.0 5.5 V 

Ground Vss 0 0 0 V 

Input Higt) Voltage VIH 2.2 - Vee+0.5·· V 

Input Low Voltage VIL -0.5 • - 0.8 V 

, VIL(Min,)= -2.0V ac (Pulse Width~10 ns) for I~O mA 

,. VIH(Min.)= Vee+2,OV ac (Pulse Width~10 ns) for I~O mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C. Vee=5V±10%. unless otherwise specified) 

Item Symbol Test Condition Min. Max. ,Unit 

Input Leakage Current III VIN=VSS to Vee -2 2 j.1A 

Output Leakage Current ILo <::S'=VIH or OE'=VIH or WE'=VIL. -2 2 I1A 

VOUT=VSS to Vee 

Average Operating Current lee Min. Cycle. 100% Duty 12 ns - 220 mA 

C~=VIL. IOUT=O mA 15 ns - 210 

VIN = VIH or VIL 17 ns - 200 

20ns - 190 

Standby Power Supply Current IS6 <::S'=VIH, Min. Cycle - 30 mA 

IS61 <::S'~Vee-O.2V, f=O MHz - 10 mA 

VIN ~ Vee-0.2V or VIN~0.2V 

Output Low Voltage VOL lOL=8mA - 0.4 V 

Output High Voltage VOH IOH=-4mA 2.4 - V 

VOH1' IOH1=-1ooj.1A - 3.95 V 

'Note: Vee=5V± 5%, Temp. =25°C 

CAPACITANCE *(f=1MHz, TA=25 °C) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 6 pF 

InpuVOutput CapaCitance CliO VI/O=OV - 8 pF 

, Note: CapaCitance is sampled and not 100% tested. 

$l',{:fWd'*, 
ELEClRONICS 
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KM6161002A CMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLl, tWHZ, tow. tOll & tOHZ) 

Dour 

2550 

READ CYCLE 

Parameter 

Read Cycle Time 

Address Access Time 

Chip Select to Output 

Output Enable to Output 

[B.lTS Access Time 

Output Enable to Low-Z Output 

Chip Enable to Low-Z Output 

m.UE! Enable to Low-Z Output 

Output Disable to Hiah-Z Output 

Chip Disable to High-Z Output 

m.DS Disable to Hiah-Z Output 

Output Hold from Address Change 

tl'Bfj:iUtJt 
ELECl'RONICS 

+5V 

4800 

30 pF* 

Dour 

0'--..---. 
2550 

* Including Scope and Jig Capacitance 

+5V 

4800 

5 pF* 

KM6161002A KM6161002A KM6161002A 
Symbol -12 -15 -17 

min. max. min. max. min. max. 

tRC 12 - 15 - 17 -
tM - 12 - 15 - 17 

teo - 12 - 15 - 17 

tOE - 6 - 7 - 8 

tBA - 6 - 7 - 8 

tOll 0 - 0 - 0 -
tLZ 3 - 3 - 3 -
tBLl 0 - 0 - 0 -
tOHZ 0 6 0 7 0 8 

tHZ 0 6 0 7 0 8 

tBHZ 0 6 0 7 0 8 

tOH 3 - 3 - 3 -

KM6161002A 
-20 

min. max. 

20 -
- 20 

- 20 

- 9 

- 9 

0 -
3 -

0 -
0 9 

0 9 

0 9 

3 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM616t002A 

WRITE CYCLE 

KM6161002A KM6161002A 
Pclrameter Symbol -12 -15 

min. max. min. max. 

Write Cycle Time twc 12 - 15 -
Chip Select to End of Write tcw 8 - 10 -
Address Setup Time tAS 0 - 0 -
Address Valid to End of Write tAW 8 - 10 -
Write Pulse Width(OE High) twp 8 - 10 -
[B.OB Valid to End of Write tew 8 - 10 -
Write Recovery Time tWR 0 - 0 -
Write to Output High-Z twHZ 0 6 0 7 

Data to Write Time Overlap tow 6 - 7 -
Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 3 -

TIMING DIAG~AMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(CS=tfE:=VIL. WE=VIH) 

eM,OS SRAM 

KM6161002A KM6161002A 
-17 -20 Unit 

min. max. min. max. 

17 - 20 " - ns 

11 - 12 -' ns 

0 - 0 - ns 

11 - 12 '- ns 

11 - 12 - ns 

11 - 12 - ns 

0 - 0 - ns 

0 8 0 9 ns 

8 - 9 - ns 

0 - 0 - ns 

3 - 3 - ns 

Address -t~1M t_~ 1~----,--~~= 
p,.- Data Vd' too =-'--____ oa_ta_Va_l_id _____ _ OataOut 

11'''1ilI0·; 
ELECT1IONICS 

226 



KM6161002A CMOS SRAM 

TIMING DIAGRAMS 

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

~-------------·tRC--------------~ 

Address 

Data Out 

NOTES (READ CYCLE) 
1. WE" is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit cOndition and are not referenced 

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

device to device. 
5. Transition is measured ±200 mV from steady state voltage with load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with C"S =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 WAVEFORM OF WRITE CYCLE(1) (OEClock) 

-------twc--------------~ 

Address 

~-----------~w------------~~~ tWR(5) 

UB7[Jj 

tWP(2) 

WE" 

tow 

Data In 

Data Out 

to~ tow!J\7\7 

XXXXX't!lJXljJXiXXX~r-_--=-::.;:Hi9"",-"h-Z,",,,,-(8)--~XXXXXX 

tl'Bfjihi$t 
ELEcrRONlCS 
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KM6t6t002A CMOS SRAM 

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

~-------twc--------""I 

Address 

----~~~ tWA (5) 

DSiTE 

wr; 

Data In 

High-Z High-Z (8) 
Data Out 

TIMING WAVEFORM OF WRITE CYCLE(3) (UE7L""B Controlled) 

r<-------twc-----~ 

Address 

~------tAW- tWA (5) 

~.,_,_.,_,_.,_,_~.,_,_..,....,...,_,_.,..... fo(----------tcw (3)-----~ r-r-r-r-rrrrrr-r-,.....,-,..-r;-,-, 

wr; 

Data In 
High-Z 

I 

Data Out 

"~l~ltWHZ(6) 
_________ H~i~9h~-Z~ ___ ~------------~H~i9~h-~Z~(8~)-----------
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KM6161002A 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 among CS and WE 

going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 
the beginning of write to the end of write. 

3. tew 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 I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 
8. If CS' goes low simultaneously with WE going low or after WE 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/O Pin 
CS' WE OE [S US Mode Supply Current 

1/01-1/08 1/09-1/016 

H X X' X X Not Select High-Z High-Z ISB,15B1 

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

L X X H H 

L H L L H Read DouT High-Z Icc 

H L High-Z DouT 

L L DOUT DoUT 

L L X L H Write DIN High-Z Icc 

H L High-Z DIN 

L L DIN DIN 

'Note: X means Don't Care. 

t1'MflliU; 
ELEcrRONICS 
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KM64B4002. ' BiCMOS SRAM 
Ii. 

1 M x 4 Bit (With OF)High-Speed BiCMOS Static RAM 

FEATURES 
• Fast. Access Time 12,13,15 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS): 30 mA(Max.) 

Operating KM64B4002-12: 185 mA(Max.) 
KM64B4002-13: 185 mA(Max.) 
KM64B4002-15: 180 mA(Max.) 

• Single 5V±1 0% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Standard Pin Configuration 

KM6484002J: 32-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao ----I.,;>--j 
AI 

A2 ----1.,;>--1 
A3 ~ 
A4 ill i!i 

· As ----;...,--, a: 
A7 ----1.,;>--1 
As ----c:=~ 
As ----c:>--""i 

1/01 

l 
1/04 

CS 
WE 

Of 

t1'MflIU·; 
EI.ECI1IONICS 

MEMORY ARRAY 

512 Rows 
2048x4 Columns 

Vee 
Vss 

GENERAL DESCRIPTION 
The KM64B4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 1,048,576 words 
by4 bits. 
The KM64B4002 \Jses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung·s advanced 
BiCMOS process and designed for high-speed circuit 
technology. It ,'is particularly well suited· for use in 
high-density high-speed system applications. 
The KM64B4002 is packaged in a 400 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION(TOP VIEW) 

As 16 17 N.C 

Pin Name Pin Function 

Ao-A19 Address Inputs 

WE Write Enable 
c-s. Chip Select 

OE Output Enable 

1101-1104 Data Inputs/Outputs 

Vce Power (+5V) 

Vss Ground 

N.C No Connection 
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KM64B4002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vee+0.5** 

Input Low Voltage VIL -0.5 * 

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for 1~20 mA 
.* VIH(Min.)= Vee+2.0V ac (Pulse Width~10 ns) for 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 nc, Vee=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILO ~=VIH or OJ;=VIH or WE=VIL, 

VOUT=VSS to Vee 

Average Operating Current lee Min. Cycle, 100% Duty 12 ns 

CS"=VIL, IOUT=O mA 13 ns 

WJ;=VIL or WE·OJ;=VIH 15 ns 

Standby Power Supply Current 19B ~=VIH, Min. Cycle 

ISB1 CS"~Vee-0.2V. f=O MHz 

VIN ~ Vee-0.2V or VIN~0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4mA 

CAPACITANCE *(f=1MHz. TA=25 0C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO VI/O=OV -

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

t1'MilIO'; 
ELEcrRONICS 

Min. 

-2 

-10 

-
-
-
-

-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 IJ.A 
10 IJ.A 

185 mA 

185 

180 

60 mA 

30 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM64B4002 BiCMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA';O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output TIming 

Reference Levels 

Output Load 

Value 

o 103V 

3ns 

1.5V 

See below 

Outpul Load (B) Output Load (A) 

DouT (for 1HZ, ILZ, twHZ, tow, tOLZ& tOHZ) 

Zo=50n 

RL=50n 

o 

VL=1.5V 

DouT 

0--+--" 
255n 

+5V 

480n 

5 pF* 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM64B4002-12 KM64B4002-13 

Min. Max. Min. Max. 

Read Cycle Time tRC 12 - 13 -
Address Access Time tAA - 12 - 13 

Chip Select to Output tco - 12 - 13 

Output Enable to Valid Output tOE - 6 - 6 

Chip Select to Low-Z Output ILZ 3 - 3 -

Output Enable to Low-Z Output tOLZ 0 - 0 -
Chip Disable to High-Z Output 1HZ - 6 - 6 

Output Disable to High-Z Output tOHZ - 6 - 6 

Output Hold from Address Change IOH 3 - 3 -

KM64B4002-15 

Min. Max. 

15 -
- 15 

- 15 

- .6 

3 -
0 -
- 6 

- 6 

3 -

Unil 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM64B4002 BiCMOS SRAM 

WRITE CYCLE 

Parameter Symbol 
KM64B4002-12 KM64B4002-13 KM64B4002-15 

Unit 

Min. Max. Min. Max. Min. Max. 

Write Cycle Time twe 12 - 13 - 15 - ns 

Chip Select to End of Write tew 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) twp 10 - 11 - 12 - ns 

Write Recovery Time tWA 0 - 0 - 0 - ns 

Write to Output High-Z tWHZ - 6 - 6 - 6 ns II 
Data to Write TIme Overfap tow 6 - 6 - 7 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - ns 

17":1f)lO'; 
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KM64B4002 BiCMOS .. ,SRAM 

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

~----------~--tRC--------------~ 

Address 

~------~------~ 

OE 

tOLZ 

Data Out 
Hi h-Z 

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. 1HZ 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 ±2oo mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with CS' =VIL 
7. Address valid prior to coincident with CS' transition low. 
8. For common 1/0 applications. minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

i+--------------twc--------------~ 

Address 

i+--------------tAW------------t-.-j tWA (5) 

OE 

~-----twP(2)---~ 

WE 

i+-----tow---...... -t--

Data In 
High-Z 

Hi h-Z 8 
Data Out 

tl"t¥jih'; 
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KM64B4002 BiCMOS SRAM 

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

~-------------MC------------~ 

Address 

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 c-s and a low WE". A write begins at the latest trensition among c-s 

going low and WE" going low: A write ends at the earliest transition among c-s going high and WE" going high. 
twp is measured from the beginning of write to the end of write. 

3. tew is measured from the later of c-s going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWA is measured from the end of write to the address change. twA applied in case a write ends as C"S'. or WE" 

going high. 
6. If <:iE,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 110 applications, minimization or elimination of bus contenlion condilions is necessary during read 

and write cycle. 
8. If C:;S goes low simultaneously with WE going low or after WE" going low. lhe oulputs remain high impedance slale. 
9. Dout is the read data of the new address. 

10. When CS is low: 110 pins are in the output stale. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

cS' WE O'J: Mode 1/0 Pin Supply Current 

H X' X Not Select Hiah·Z Iss IS81 

L H H Output Disable High·Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

tl'Bfiih'; 
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".~ .. 

Preliminary 
CMOS SHAM 

1 M x 4 Bit High-Speed CMOS Static RAM 

FEATURES 'GE'NERAL' DESCFIIPTfON 
• Fast Access Time 12,15,20 ns{Max.) 
• Low Power Dissipation·" 

Standby (TTL) : 50 mA{Max.) 
" (CMQS):10 tflA{Max.) 

Qperating KM644002A"12 : 180 mA{Max.) 
KM644002A-15': 170 mA{Max.) 

. " KM644Q02,/\"20;j60mA(M!!x.) 
• Single 5V:;!:10% Power SUpply 
• TTL Compatible Inputs and Qutputs 
• 1/0. Compatible with 3".3V Device 
• Fully Static Qperation 

-No Clock or Refres!) required 
• Three State Qutputs 
• Standard Pin Configuration 

KM644002AJ: 32-SQJ-4oo 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A, 

A2 

As 

A, 

As 

M 

A7 

As 

MEMORY ARRAY 

512 Rows 
·2048x4 Columns. 

liD' __ J~r---'I--I"""--"'-'------'--""h 

~ 
110, --Tl-l>+!L..-:J 'rr-lT"""1rrTrTrn:!.Ti''''ii-..,,-.,,-n-' 

CS 
WE 

Vee 
vss 

The KM644002A is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 1,048,576 words 
by4bits. 
TheKM644002A'Lises foutcommon input and output 
lines and' has an output enable pin which operates 
faster than address access time at read cycle . 
Tl'!e di:!vice isfllbricatEldusing Samsung's advanced 
CMQS 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 CONFIGURATION(TOP VIEWS) 

Ao 1 0 

SOJ 

A9 16 17 N,e 

Pin.Name Pin Function 
Ao-A19 Address Inputs 
WE "" Write Enable 

CS·' Chip Seled! 
. OE Qutput Enable 

1/0.1-110.4 Data InpuislQutput 

Vce Power (+5V) 

Vss Ground 

N.C No Connections 



KM644002A 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol 

Voltage on Any Pin Relative to Vss VIN,OUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature Tstg 

Operating Temperature TA 

Preliminary 
CMOS SRAM 

, '; " 

Rating Unit 

-0.5 to 7.0 V 

-0.5 to 7.0 V 

1.0 W 

-65 to 150 "C 

o t070 °C 

• Stresses greater ,than those listed, under "Absolute Maximum Ratings" may cause permanent damage to the 
device, This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. 

Supply Voltage Vee 4.5 5.0 

Ground Vss 0 0 

Input High Voltage VIH 2,2 -
Input Low Voltage VIL -0.5 * -

• VIL(Min,)= -2,OV ac (Pulse Width:S10 ns) for 1:s20 mA 
•• VIH(Max,)= Vee+2,OV ac (Pulse Width:S10 ns) for 1:s20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V+10%, unless otherwise specified) -

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

Output Leakage Current ILO CS'=VIH 

VOUT=VSS to Vee 

Average Operating Current Ice Min. Cycle, 100% Duty 

C-S'=VIL, IOUT=O mA, 

VIN = VIH or VIL 

Standby Power Supply Current ISB CS'=VIH, Min. Cycle 

IS81 CS'?:Vee-0.2V, f=O MHz 

VIN:S0.2V or VIN ?: Vce-0.2V 

Output Low Voltage VOL IOL=8 mA 

Output High Voltage VOH IOH=-4 mA 

VOH1' IOH1=-100tJA 

CAPACITANCE (f=1MHz, TA=25 °C) 

Item Symbol Test Condition 

Input Capacitance CIN VIN=OV 

Input/Output Capacitance CliO Vl/o=OV 

tl,niWOi' 
ELECTRONICS 

Max. 

5.5 

0 

Vee+0.5** 

0.8 

Min. 

-2 

-2 

12 ns -
15 ns -
20ns -

-
-

-
2.4 

-

Min. Max. 

- 7 

- 8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 tJA 

2 tJA 

180 mA 

170 

160 

50 mA 

10 mA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 
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KM644002A' 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,VCC=5V±10%,un!ess otherwiSe specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Times 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

DOUT 

Zo=500 

Rl=500 

Vl=1.5V 

Preliminary 
CMOS SRAM 

Value' 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tOLZ, tOHZ, tHZ, tLZ, tow & twz) 

DoUT 
o--.--~ 

2550 

+5V 

4800 

5 pF* 

• Including Scope and Jig CapaCitance 

READ CYCLE 

Parameter Symbol 
KM644002A-12 

.' 
KM644002A-15 KM644002A-20 

Unit 

Min. Max. Min. Max. Min. Max. 

. Read Cycle Time tRC 12 - 15 - 20 - ns 

Address Access Time fAA - 12 - 15 - 20 ns 

Chip Select to Output teo - 12 - 15 - 20 ns 

Output Enable to Output tOE - 6 - 7 - 9 ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Enable to Low-Z Output tlZ 3 - 3 - 3 - ns 

Output Disable to High-Z Output tOHZ - 6 - 7 - 9 ns 

Chip Disable to High-Z Output tHZ - 6 - 7 - 9 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 

tl:!t}fjiiU;; 
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KM644002A 

WRITE CYCLE 

Preliminary 
CMOS SRAM 

Parameter Symbol 
KM644002A-12 KM644002A-15 KM644002A-20 

Unit 

Min. Max. Min. 

Write Cycle Time twc 12 - 15 

Chip Select to End,of Write tew 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(O"E Low) twp 10 - 12 

Write Recovery Time twR 0 - 0 

Write to Output High-Z twHz - 6 -
Data to Write Time Overlap tow 6 - 7 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 3 - 3 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C~=O"E=VIL, WE=VIH) 

Max. Min. Max. 

- 20 - ns 

- 12 - ns 

- 0 - ns 

- 12 - ns 

- 12 - ns 

- 14 - ns 

- 0 - ns 

7 - 9 ns 

- 9 - ns 

- 0 - ns 

- 3 - ns 

Address 
§ t~ ~_ 

-------p-r-ev-iO-u-s-D-"'m~'"~---------D-a-ta-V-a-lid-------------
Data Out 

t1'BfjiU';S 
ELECTRONICS 
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KM644002A 
Preliminary 

CMOS SRAM 

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

i+--------tRc'-' --~---~ 

Address 

Data Out 

NOTES (READ CYCLE) 
1. wr:. 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 tu(min.) both for a given device and from 

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

tested. 
6. Device is continuously selected with ~ =VIL 
7. Address valid prior to coincident with CS' transition low. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~------------fflC-------------+I 

Address 

1+--------lAw------1+--+itWR (5) 

........ """"'" ........ ..,...,. .............. ...,.., ....... ~~------tcw (3)-----1rrrrr~~~_rT_rT-r"7.., 

~---fflP(2)---~ 

--------------~+---~~I Ir-----------------
WE 

I+----tow---'i+--' 
High-Z 

Data In 

Hi h-Z(8 
Data Out 
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KM644002A 
Preliminary 

CMOS SRAM 

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

~--------------twc------------~ 

Address 

~-------------tAW ----------..... ~~ tWR (5) 

T"""'!"...,....,,.......T"""'!"...,....,....,.... ....... ..,...... ................. ~---------tcw (3)---------1r7--r".,..,.T7'"T"';7"7"T7'"T"';7"7"r-r"7 

i+-------twP (2)-----+1 

WE 

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 a low WE. A write begins at the latest transition among CS 

going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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 O'E,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 low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When cS' is low: 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 aE Mode 1/0 Pin Supply Current 

H X' X Not Select Hiah-Z ISB ISBl 

L H H Output Disable High-Z Icc 

L H L Read DoUT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

41'Bfi"U> 
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KM644002/KM644002L CMOS SRAM 

1 M x 4 Bit (With DE) High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 17,20,25 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS):10 mA(Max.) 

500~(max.)-L Ver 
Operating KM644002lL-17: 170 mA(Max.) 

KM6440()2/L-20: 150 mA(Max.) 
KM644002/L-25: 130 mA(Max.) 

• Single 5V±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 

KM644002J/LJ : 32- SOJ- 400 

FUNCTIONAL BLOCK DIAGRAM 

AO --t-V..-" 

A1 --r-1~---'--' 

A2 --'-"""-'-1 
A3--K>'T=J 

M--K8=i 
A7--K8=i 
AS --~---.--, 

·A9--H::8=i 
A13 --H:>"F=J 
A14 --K:>=f=J 

1/01 
1 

1(04 

OE 

t?'MilIO'; 
mmONICS 

vee 
vss 

The KM644002lL is a 4, 194;304-bit high-speed Static 
Random Access Memory organized as 1,048,576 words 
by 4 bits. 
The KM644002lL uses four common input and output 
lines and has an output enable pin whi.ch operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM644002lL is packaged in a 400 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION(TOP VIEW) 

A9 16 17 N.e 

Pin Name Pin Function 

Ao-A19 Address Inputs 

WE Write Enable 

CS Chip Select 

OE Output Enable 

1/01-1/04 Data InputslOutputs 

Vee Power (+5V) 

Vss Ground 

N.C No Connection 
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KM644002/KM644002L CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 DC 

Operating Temperature TA o to 70 DC 

'Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70 DC) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vee+0.5** 

Input Low Voltage VIL -0.5 * 

• VIL(Min.)= -2.0V ac (Pulse Width$;1 0 ns) for 1$;20 mA 

•• VIH(Min.)= Vee+2.0V ac (Pulse Width$;1 0 ns) for 1$;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 DC, Vee=5V+10%, unless otherwise specified) -

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILO C'S=VIH or ITE'=VIH or WE=VIL, 

VOUT=VSS to Vee 

Average Operating Current Ice Min. Cycle, 100% Duty 17 ns 

C'S=VIL, IOUT=O mA 20ns 

VIN = VIH or VIL 25ns 
Standby Power Supply Current ISB C'S=VIH, Min. Cycle 

ISB1 C'S~Vcc-0.2V, f=O MHz -
VIN ~ Vcc-0.2V or VIN$;0.2V L-Ver 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4mA 

VOH1' IOH1=-100uA 

Note': Temp. = 25°C, Vee=5V±5% 

CAPACITANCE *(f=1MHz, TA=25 DC) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO VIIO=OV -

• Note: Capacitance IS sampled and not 100% tested. 

Min. 

-2 

-2 

-
-
-
-
-
-
-

2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 !lA 
2 !lA 

170 mA 

150 

130 

60 mA 

10 mA 

500 !lA 
0.4 V 

- V 

::Ill!> V 

Unit 

pF 

pF 
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K:M644002lKM644002L CMOS .SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
{TA=O to. 70 "C,Vcc=5V±10%,unless otherwise specified.) 

· .. ·Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) . 

.. 
Value 

o t03V 

3ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLZ, twHZ, tow, tOLZ & tOHZ) 

READ CYCLE 

Parameter 

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 

Chip Selection to Power Up Time 

Chip Selection to Power Down Time 

+5V 

4800 

30 pF* 

DOUT 

2550 

f.5V 

4800 

5 pF* 

* Including Scope and Jig Capacitance 

KM644002-17 KM644002-20 
Symbol KM644002L-17 KM644002L-20 

Min Max Min Max 

tRC 17 - 20 -
tAA - 17 - 20 

tco - 17 - 20 

tOE - 8 - 10 

tLZ 3 - 3 -
tOLZ 0 - 0 -
tHZ 0 7 0 8 

tOHZ 0 7 0 8 

tOH 3 - 4 -
tpu 0 - 0 -
tpo - 17 - 20 

KM644002-25 
KM644002L-25 

Min Max 

25 -
- 25 

- 25 

- 12 

3 -
0 -
0 10 

0 10 

5 -
0 -
- 25 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM644002/KM644002L 

WRITE CYCLE 
KM644002-17 KM644002-20 

Parameter Symbol KM644002L-17 KM644002L-20 

Min Max Min Max 

Write Cycle Time !Wc 17 - 20 -
Chip Select to End of Write tcw 12 - 13 -
Address Set-up Time tAS 0 - 0 -
Address Valid to End of Write tAW 12 - 13 -
Write Pulse Width(O£ High) twp 12 - 13 -
Write Recovery Time tWR 0 - 0 -
Write to Output High-Z tWHZ 0 8 0 8 

Data to Write Time Overlap tow 8 - 9 -
Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 4 -

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(C::S=(JE=VIL, WE=VIH) 

CMOS SRAM 

KM644002-25 
KM644002L-25 UNIT 

Min Max 

25 - ns 

15 - ns 

0 - ns 

15 - ns 

15 - ns 

0 - ns 

0 10 ns 

10 - ns 

0 - ns 

5 - ns 

Address ------'t w ~_~-_-

PM"~ Data V.U' "'" __ -----D-a---ta-V---a-lid------Data Out 
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KM644002lKM644002L CMOS SRAM 

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

·~---------------tRC--------------~ 

Address 

Data Out 

Vcc Supply 

Current 

u.nu,:uuunnu=nJ~5-0-01c-~P_D ______ -------t:-"~nu 

NOTES (READ CYCLE) 
1. Wr: is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6. Device is continuously selected with CS =VIL 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 
. write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (ITT: Clock) 

~--------------twc--------------~ 

Address 

~-------------tAW--------k-~tWR (5) 

~---twp (2)-----~ 

wr: 
~---tDW------~--

High-Z 
Data In 

Hi h-Z(8) 
Data Out 
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KM644002lKM644002L CMOS SRAM 

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

~--------------twc------------~ 

Address 

WE 

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 a low WF.. A write begins at the latest transition among CS' 

going low and WE going low: A write ends at the earliest transition among CS' going high and WF. going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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 WF. 

going high. 
6. "liF..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 I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. "CS' goes low simultaneously with WF. going low or after WF. going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

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

FUNCTIONAL DESCRIPTION 

CS WE DE Mode I/O Pin Supply Current 

H X' X Not Select Hiah-Z IS8 1581 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

t1'NfWd" B.EcrRONICS 
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KM644002lKM644002L 

DATA RETENTION CHARACTERISTICS*(TA=O to 70°C) 

Parameter Symbol Test Condition 

Vee for Data Retention VDR CS;;::Vee-o.2V 

Data Retention Current lOR Vce=3.0V, CS;;::Vcc-o.2V 

VIN;;::Vcc-o.2V or VINg).2V 

Data Retention Set-up Time tSDR See Data Retention 
Recovery Time tRDR Wave forms(below) 

• L-Version Only. 

DATA RETENTION WAVEFORM 1 (CS Controlled) 

Vee 

4.5V 

2.2V 

VDR 

CS 
GND 

41'MijiO':; 
ELECTRONICS 

-+l<E---- Data Retention Mode --~ 

CS ;;:: Vcc-0.2V 

CMOS SRAM 

Min Max Unit 

2 5.5 V 

- 200 J.lA 

0 - ns 

5 - ms 
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KM68B4002 BiCMOS SRAM 

512K x 8 Bit High Speed BiCMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,13,15 ns(Max.) 

• Low Power Dissipation 
Standby (TTL) : 60 mA(Max.) 

(CMOS): 30 mA(Max.) 
Operating KM68B4002-12: 195 mA(Max.) 

KM68B4002-13: 195 mA(Max.) 
KM68B4002-15: 190 mA(Max.) 

• Single 5V±10"lo Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 

• Three State Outputs 
• Standard Pin Configuration 

KM68B4002J: 36-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

At 

A, 

A3 

A. 

As 

A. 

At 

A8 

1/01 

l 
1108 

cs 
WE 

OE 

Vee 
Vss 

The KM68B4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 524,288 words 
by8 bits. 

The KM68B4002 uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 

technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM68B4002 is packaged in a 400 mil 32-pin plastic 
SOJ. 

PIN CONFIGURATION(TOP VIEW) 

A9 18 19 N.C 

Pin Name Pin Function 

Ao-A18 Address Inputs 

WE Write Enable 

CS Chip Select 

OE Output Enable 

1101-1108 Data Inputs/Outputs 

Vee Power (+5V) 

Vss Ground 

N.C No Connection 
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KM68B4002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage Viti·· 2.2 - Vee+0.5** 

Input Low Voltage VIL -0.5 * 

• VIL(Min.)= -2.0V ac (Pulse Width::;10 ns) for 1::;20 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Width::;10 ns) for 1::;;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current ILl VIN=VSS to Vcc 

0.8 

Output Leakage Current ILo C'S=VIH or OE=VIH or WE=VIL. 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle. 100% Duty 12 ns 

C'S=VIL. loUT=O rnA 13 ns 

WE=VIL or WE=OE=VIH 15 ns 

Standby Power Supply Current ISB C'S=VIH. Min. Cycle 

ISB1 C'S~Vec-0.2V. 1=0 MHz 

VIN ~ Vec-o.2V or VIN::;Q.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

CAPACITANCE *(f=1MHz. TA=25 °C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
I npuVOutput Capacitance CliO VIIO=OV -

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

Min. 

-2 

-10 

-
.-
-
-
-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 JlA 
10 JlA 

195 mA 

195 

190 

60 mA 

30 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM68B4002 BiCMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vce=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

OOUT 

Zo=50Q 

RL=50Q 

o 

VL=1.5V 

Value 

o to3V 

3ns 

1.5V 

See below 

Output Load (B) 

(for 1HZ, tLZ, tWHZ, tow, tOLZ & tOHZ) 

+5V 

480Q 

OOUT 

255Q 5 pF' 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM68B4002-12 KM68B4002-13 KM68B4002-15 

Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 12 - 13 - 15 -
Address Access Time 1M - 12 - 13 - 15 

Chip Select to Output tco - 12 - 13 - 15 

Output Enable to Valid Output tOE - 6 - 6 - 6 

Chip Select to Low-Z Output tLZ 3 - 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
Chip Disable to High-Z Output 1Hz - 6 - 6 - 6 

Output Disable to High-Z Output tOHZ - 6 - 6 - 6 

Output Hold from Address Change tOH 3 - 3 - 3 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM6&B4002 BiCMOS,:~SAAM 

WRITE CYCLE 

". KM68B4002-12 KM68B4002-13 KM68B4002-15 
Parameter. . Symbol . -, ." Unit 

Min., Max. Min. Max. Min. MaX. 

Write Cycle Time twc 12 - 13 - 15 - ns 

Chip Select to End of Write tcw 8 - 9 - 10 - Os 

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) Iwp 8 - 9 - 10 - ns 

Write Pulse Width(OE Low) twp , 10 - 11 - 12 - ns 

Write Recovery Time tWR 0 - 0 - 0 - ns 

Write to Output High-Z IWHZ - 6 - 6 - 6 ns 

Data to Write Time Overlap tow 6 - 6 - 7 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - ns 

End Write to Output Low-Z loVII 3 - 3 - 3 - ns 

tl'BfjiU·" 
ELEC1'RONICS 
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KM68B4002 BiCMOS . SRAM 

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

r--- tRC-------~ 

Address 

~-------tM-----~ 

OE 

Data Out 
Hi h-Z 

NOTES (READ CYCLE) 
1. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6. Device is continuously selected with CS" =VIL 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (O"EClock) 

~-------------twc-------------~ 

Address 

~-----------tAw----------~--..jtWR (5) 

WE 

High-Z 
Data In 

Hi h-Z 8 
Data Out 



KM68B4002 BiCMQS SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (OE' low Fixed) 

\+-------- twc ---------+1 

Address 

\+--------tAW-----~~~ tWR(5) 
~"rI:'"'r'~"'""rI:'"'r'rT"~~t----~tcw (3)---..,---trrrr'T7-r-:r-rrr'T7-r-:r-r,-, 

i+-..,----twP (2),-----+1 

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 ~ and a low WE. A write begins at the latest transition among C"S 

going low and WE going low: A write ends at the earliest transition among ~ going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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. twA applied in case a write ends as C"S, or WE 

going high. 
6. If OE.C"S 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 ~ goes low simultaneously with WE going low or after WE going low. the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C"S 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 1/0 Pin Supply Current 

H X' X Not Select Hiah-Z ISB ISBl 

L H, H Output Disable Hiah-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 
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KM684002A ' 
Preliminary 

CMOS SRAM 

512K x 8 Bit High Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,15,20 ns(Max.) 

• Low Power Dissipation 
Standby (TTL) : 50 mA 

(CMOS): 10 mA 
Operating KM684002A-12: 200 mA(Max.) 

KM684002A-15: 190 mA(Max.) 
KM684002A-20 : 180 mA(Max.) 

• Single 5V±10% Power Supply 
• TTL Compatible Inputs and Outputs 
• I/O Compatible with 3.3V Device 
• Fully Static Operation 

-No Clock or Refresh required 

• Three State Outputs 
• Standard Pin Configuration 

KM684002AJ: 36-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A, 

A2 

A3 

A4 

A5 

As 

A7 

Aa 

lID, 

~ 
II0a 

CS" 
WE" 

or 

Vee 
vss 

The KM684002A is a 4,194,304-bit high-speed Static 
Random Access Memory organization as 524,288 
words by 8 bits. 

The KM684002A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated usingSamsung'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 32-pin plastic 
SOJ, 

PIN CONFIGURATION(TOP VIEW) 

SOJ 

19 N.C 

Pin Name Pin Function 

Ao-A18 Address Inputs 

WE Write Enable 

CS" Chip Select 

OE Output Enable 

1101-1108 Data Input/Output 

Vee Power (+5V) 

Vss Ground 

N.C No Connection 
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KM684002A 

ABSOLUTE M:AXIMUMRATINGS * " 
.' :~.' Item Symbol 

Vbltage on Any Pin Relative to Vss VIN,OUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature Tstg 

Operating Temperaturl!! TA 

Preliminary 

CMQS:SRAM 

Rating , Unit 

-0.5 to 7.0 ' V 

-0.5 to 7.0 V 

1.0 W 

-65 to 150 °C 

o to 70 °C 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. 

Supply Voltage Vee 4.5 5.0 

Ground Vss 0 0 

Input High Voltage VIH 2.2 -
Input Low Voltage VIL -0.5 • -

* VIL(Min.)= -2.0V ac (Pulse Width$;1 0 ns) for 1$;20 rnA 
** VIH(Min.)= Vee+2.0V ac (Pulse Width~10 ns) for I~ mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±10%, unless otherwise specified) 

Item Symbol Test Condition 

Input Leakage Current ILl VIN=VSS to Vee 

Output Leakage Current ILO C"S'=VIH 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 

CS'=VIL, IOUT=O mA, 

VIN = VIH or VIL 

Standby Power Supply Current IS6 CS'=VIH, Min. Cycle 

IS61 CS'~Vee-o.2V, f=O MHz 

" 

VIN~0.2V or VIN ~ Vee-0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

VOH1* IOH1=-100J!A 

CAPACITANCE *(f=1MHz, TA=25 0c) 

Item Symbol Test Condition 

Input Capacitance CIN VIN=OV 

Input/Output Capacitance Cvo V1/o=OV 

."I:1f1"U> 
ElEmONICS 

Max. Unit 

5.5 V 

0 V 

Vee+O:5'" V 

0.8 V 

Min. Max. Unit 

-2 2 IlA 
-2 2 IlA 

12 ns - 200 mA 

15ns - 190 

20ns - 180 

- 50 mA 

- 10 mA 

- 0.4 V 

2.4 - V 

- 3.95 V 

Min. Max. Unit 

- 7 pF 

- 8 pF 
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KM684002A 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Dour 

Zo=50n 

RL=50n 

o 

VL=1.5V 

Preliminary 

CMOS SRAM 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tOLZ, tOHZ, tHZ, tow, tLZ & twz) 

+5V 

480n 

5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM684002A-12 KM684002A-15 KM684002A-20 

Unit 

Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 12 15 20 - ns 

Address Access Time tAA - 12 - 15 - 20 ns 

Chip Select to Output tco - 12 - 15 - 20 ns 

Output Enable to Output tOE - 6 7 - 9 ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Enable to Low-Z Output tLZ 3 3 - 3 - ns 

Output Disable to High-Z Output tOHZ 6 - 7 - 9 ns 

Chip Disable to High-Z Output tHZ - 6 7 - 9 ns 

Output Hold from Address Change tOH 3 3 3 - ns 

tl'Millih' ELECTRONICS 
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KM684002A 

WRITE CYCLE 

Parameter Symbol 
KM684002A-12 KM684002A-15 

Min. Max. Min. 

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) twp 10 - 12 

Write Recovery Time tWR 0 - 0 

Write to Output High-Z tWHZ - 6 -
Data to Write Time Overlap tow 6 - 7 

Data Hold from Write TIme tOH 0 - 0 

End Write to Output Low-Z tow 3 - 3 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(L:S"=ITE=VIL, WE=VIH) 

Address 

~ tRC 

Max. 

-
-
-
-
-
-
-
7 

-
-
-

Preliminary 

CMOS ·SRAM 

KM684002A-20 
Unit 

Min. Max. 

20 - ns 

12 - ns 

0 -. ns 

12 - ns 

12 - ns 

14 - ns 

0 - ns 

- 9 ns 

9 - ns 

0 - ns 

3 - ns 

--'0= ~ 1 
P",;oo, Data v.;, IOH =-==========o=at=a=v=a=lid============= Data Out 
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KM684002A 
Preliminary 

CMOS SRAM 

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

i--------tRc----------.t 

Address 

Data Out 

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. 1HZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6. Device is continuously selected with CS" =VIL 
7. Address valid prior to coincident with CS" transition low. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~-------twc----------.t 

Address 

~·-------tAW---------l~~twR(5) 

01: 

i+----twP (2)-----'0'1 

-------------~~--~~~I Ir-------------------
WE 

i+----tDw---~-

High-Z 
Data In 

Data Out 

259 tl'Millih> 
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KM684002A 
Preliminary 

CMOS SRAM 

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

~--------------me------------~ 

Address 

~------------- tAW -----------I-~ twA (5) 
.,....,.....,.......,..........,....,.....,.....,.......,.....,..,..L.,.....,....,..... tew (3)------~1'"'l....,.J.r_r..,..,_r_r_r..,..,""T"'Cr_r..,..,""7 

~----mp (2),-------;~ 

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 a low WE. A write begins at the latest transition among CS' 

going low and WE going low: A write ends at the earliest transition among CS' going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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. tWA is measured from the end of write to the address change. tWA applied in case a write ends as CS'. or WE 

going high. 
6. If Q'E.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 C:S' goes low simultaneously with WE' going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C:S' 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 

cs WE OE Mode 1/0 Pin Supply Current 

H X' X Not Select High-Z ISB ISB1 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

41'M¥jih';; 
ELECl'RONICS 
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KM684002lKM684002L CMOS SRAM 

512K x 8 Bit High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 17,20,25 nS(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS):10 mA(Max.) 

500J.lA(max.)-L Ver 
Operating KM684002lL-17: 180 mA(Max.) 

KM684002/L-20: 170 mA(Max.) 
KM684002/L-25 : 160 mA(Max.) 

• Single 5V±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 

KM684002J/LJ : 36-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

AD 

Al 

A2 

A3 11 MEMORY ARRAY 
A4 31 
A7 ~ 1024 Rows 

c: 512xB Columns 
AS 

A9 

I'll ~! 

Al4 

1/01 

1/08 

AS AS A1a All A12 A15 A16A17 A1BI 

'--..,.....;. ~ 

11:'1f111U> 
ELECl'RONICS 

vee 
vss 

The KM684002lL is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 524,288 words 
by 8 bits. 
The KM684002lL uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM684002lL is packaged in a 400 mil 36-pin plastic 
SOJ. 

PIN CONFIGURATION(TOP VIEW) 

Pin Name Pin Function 

Ao-A18 Address I~uts 

WE Write Enable 

CS Chip Select 

OE Output Enable 

1/01-1/08 Data Inputs/Outputs 

Vee Power (+5V) 

Vss Ground 

N.C No Connection 
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KM684002lKM684002L CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on: Any Pin Ralative to Vss VIN,OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O t070°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vce+0.5** 

Input Low Voltage VIL -0.5 * 

• VIL(Min.)= -2.0V ae (Pulse Width~10 ns) for I~O mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Width~10 ns) for I~O mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILO CS=VIH or O'E=VIH or WE'=VIL, 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 17 ns 

CS=VIL, IOUT=O mA 20 ns 

VIN = VIH or VIL 25 ns 
Standby Power Supply Current ISB CS=VIH, Min. Cycle 

ISB1 CS~Vce-0.2V, f=O MHz -
VIN ~ Vee-0.2V or VIN~0.2V L-Ver 

Output Low Voltage VOL 10L=8mA 

Output High Voltage VOH 10H=-4 mA 

VOH1' IOH1 =-1 00j.lA 

Note': Temp. = 25°C, Vee=5V±5% 

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

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO Vvo=OV -

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

Min. 

-2 

-2 

-
-
-
-
-

-
2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 j.lA 

2 j.lA 

180 mA 

170 

160 

60 mA 

10 mA 

500 J.lA 

0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 
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KM684002lKM684002L CMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 "C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Value 

o to 3 V 

3 ns 

1.5V 

See below 

Output Load (8) 

(for tHZ, tLl, tWHZ, tow, tOll & tOHZ) 
+5V +5V 

480n 480n 

DOUT 

0·--....... --.... 

30 pF* 255 n 

* Including Scope and Jig Capacitance 

READ CYCLE 

KM644002-17 KM644002-20 KM644002-25 
Parameter Symbol KM644002L -17 KM644002L-20 KM644002L-25 

Min Max Min Max Min Max 

Read Cycle Time tRC 17 - 20 - 25 -
Address Access Time tAA - 17 - 20 - 25 

Chip Select to Output tco - 17 - 20 - 25 

Output Enable to Valid Output tOE - 8 - 10 - 12 

Chip Select to Low-Z Output tLl 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 10 

Output Disable to High-Z Output tOHZ 0 7 0 8 0 10 

Output Hold from Address Change tOH 3 - 4 - 5 -
Chip Selection to Power Up Time tpu 0 - 0 - 0 

Chip Selection to Power Down Time tPD 17 - 20 - 25 

tl:!tijih'; 
ELECTRONICS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM684002lKM684002L 

WRITE CYCLE 
KM644002-17 KM644002-20 

Parameter Symbol KM644002L-17 KM644002L-20 

Min Max Min Max 

Write Cycle Time twc 17 - 20 -
Chip Select to End of Write tcw 12 - 13 -
Address Set-up Time tAS 0 - 0 -
Address Valid to End of Write tAW 12 - 13 -
Write Pulse Width (CJE High) twp 12 - 13 -
Write Recovery Time tWR 0 - 0 -
Write to Output High-Z tWHZ 0 8 0 8 

Data to Write Time Overlap tow 8 - 9 -
Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 4 -

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYClE(1) (Address Controlled) 

(C~=OE=VIL, WE=VIH) 

.CMOS SRAM 

KM644002-25 
KM644002L-25 UNIT 

Min Max 

25 - ns 

15 - ns 

0 - ns 

15 - ns 

15 - ns 

0 - ns 

0 10 ns 

10 - ns 

0 - ns 

5 - ns 

Address -f ~ru~_~-_-

Previous Data Valid tO~ _____ D_a_ta_V_a_li_d _____ _ Data Out 

tl'BfJiiU> . 
ElECl'RONICS 
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KM684002lKM684002L CMOS SRAM 

TIMING WAVEFORM OF READ CYCLE(2) (WE"=VIH) 

~--------tRC-------~ 

Address 

Data Out 

Vcc Supply ____ -ICC_-____ --_-_-'_-'_-_"_ut: 5fY~" 
Current IS8 ~ 
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 to HZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

to VOH or VOL levels. 
4_ At any given temperature and voltage condition. tHz(max.) is less than tLZ(min.) both for a given device and from 

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

tested_ 
6. Device is continuously selected with CS =VIL 
7_ Address valid prior to coincident with CS transition low. 
8. For common I/O applications. minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEelock) 

twc 

Address 

~-------~w----------~~~ 

k------twp (2)---~~ 

WE 

~---tDW-----~-

High-Z 
Data In 

Data Out 

tl:!:'¥ij·U> 
ELECl'RONICS 
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KM684002lKM684002L ':CMOSSAAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (0£ Low Fixed) 

Address 

~-------tAw------+foE--~ twR(5) 
~'"t""1~~'"t""1~~"'I""'!"-r-'{"""{",fooE-----tew (3)-----I,.,...,...r-T"'7"""1~r-T"'7"""1""T"'lr_rT""l'.., 

i+----twP(2)---1 

WE 

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 overlapofa low CS and a low WE. A write begins at the latest transition among CS 

going low and WE going low: A write ends at the earliest transition among C"S going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew is measured from the later of C"S" 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 C"S, or WE 

going high. 
6. If OF..C"S" 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 outP\.lt must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. If C"S" goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. ' 

10, When c-s- is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

CS WE DE Mode 1/0 Pin Supply Current 

H X· X Not Select Hiah-Z, lse IS61 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

1rl'U¥jiU'tP 
ELEcrRONICS 
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KM684002lKM684002L 

DATA RETENTION CHARACTERISTICS*(TA=O to 70°C) 

Parameter Symbol Test Condition 

Vee for Data Retention VOR CS~Vee-0.2V 

Data Retention Current lOR Vee=3.0V, CS~Vcc-0.2V 

VIN?Vcc-0.2V or VIN:;;Q.2V 

Data Retention Set-up Time tSOR See Data Retention 

Recovery Time tROR Wave forms(below) 

• L-Version Only. 

DATA RETENTION WAVEFORM 1 (CS Controlled) 

Vee 

4.5V 

2.2V 

VOR 

CS 
GND 

t1,'{:fillU> 
EL£CI'RONICS 

-r<~- Data Retention Mode -~1+-

CS? Vce-O.2V 

CMOS SRAM 

Min Max Unit 

2 5.5 V 

200 IlA 

0 - ns 

5 - ms 

II 
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~M616B4002 ,BiCMOS SRAM 

256K x 16 Bit High-Speed BiGMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12.13.15 nS(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS): 30 mA(Max.) 

Operating KM616B4002-12: 270 mA(Max.) 
KM616B4002-13: 265 mA(Max.) 
KM616B4002-15: 260 mA(Max.) 

• Single 5V±10% Power Supply 
~ TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Data Byte Control: rn : 1/01-1/08 

DB: 1/09-1/016 
• Standard Pin Configuration 

KM616B4002J : 44-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

1/01-1108 

PreH::harge Circuit 

J I 

J 

MEMORY ARRAY 
512 Rows 

512x16 Columns 

A9 A10 A1l A12 A13 At .. A15 A16 A17 
A 

The KM616B4002 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(DB,rn). 
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 400 mil 44-pin 
plastic SOJ. 

PIN CONFIGURATION(TOP VIEW) 

Ao 

1/01 

1102 

U07 
U08 
WE 

As 

A. 

A7 

Pin Name 

Ao-A17 

WE 
CS 
DE 
rn 

DB 

1/01-1/016 

Vee 

Vss 

N.C 

AI7 

AI. 

AI. 

41 or; 
us 

11016 

1/015 

1/01-4 

11013 

Vss 
Vee 
1/012 

11010 

1109 

N.e 
A14 

AI' 

AI. 

All 
AI. 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Lower-byte Control(1/01-I/Oa) 

Upper-byte Control(I/09-1/016) 

Data InputS/Outputs 

Power (+5V) 

Ground 

No Connection 
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KM61684002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 7.0 V 

Voltage on Vee Supply Relative to Vss Vcc -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 Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vcc 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vec+0.5** 

Input Low Voltage VIL -0.5 • 

• VIL(Min.)= -2.0V ac (Pulse Widths:10 ns) for 1::;;20 mA 
'* VIH(Min.)= Vee+2.0V ac (Pulse Width::;;10 ns) for 1::;;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C, Vec=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

f----
Output Leakage Current ILo C'S=VIH or O"E"=VIH or WE"=VIL, 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty, 12 ns 

C"S=VIL, louT=O mA 13 ns 

WE"=VIL or WE"=OE"=VIH 15 ns 

Standby Power Supply Current ISB ~=VIH, Min. Cycle 

ISB1 C'S<:Vee-0.2V, f=O MHz 

VIN <: Vee-0.2V or VIN::;;0.2V 

Output Low Voltage VOL IOL=8 mA 

Output High Voltage VOH IOH=-4 mA 

CAPACITANCE *(f=IMHz, TA=25 °C) 

Item Symbol Test Condition Min. 

Input Capacitance GIN VIN=OV -
Input/Output Capacitance CliO VOUT=OV -

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

• ','t1fjiih$S 
ELEmONICS 

Min. 

-2 

-10 

-
-
-
-
-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 IlA 
10 IlA 

270 mA 

265 

260 

60 mA 

30 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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~61'6B4002 BiCMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 "C,VcC=5V±1 O%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Value 

o t03V 

3ns 

1.5V 

See below 

Output Load (8) Output Load (A) 

DOUT (for 1Hz, tLZ, tWHZ, tow, tOlZ & tOHZ) 
+5V 

Zo=50n 
480n 

DOUT 
RL=50n 

255n 5 pF* 
o 

VL=1.5V 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM61684002-12 KM616B4002-13 KM61684002-15 

Min Max Min Max Min Max 

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 Output tOE - 6 - 6 - 6 

m.lJEi Access Time tBA - 6 - 6 - '6 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
m.lJEi Enable to Low-Z Output IBLZ 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ - 6 - 6 - 6 

. Output Disable to High-Z Output tOHZ - 6 - 6 - 6 

m,lJEi Disable to High-Z Output tBHZ - 6 - 6 - 6 

Output Hold from Address Change tOH 3 - 3 - 3 -

41":1fjiO'; 
ELECI'RONICS 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM616B4002 BiCMOS SRAM 

WRITE CYCLE 

Parameter Symbol 
KM616B4002-12 KM616B4002-13 KM616B4002-15 

Unit 

Min. Max. Min. Max. Min. Max. 

Write Cycle Time twc 12 - 13 - 15 - ns 

Chip Select to End of Write tcw 8 - 9 - 10 - ns 

Address Set-up Time lAs 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(lJE Low) twp 10 - 11 - 12 - ns 

[g, Ug valid to end of write tew 8 - 9 - 10 - ns 

Write Recovery Time tWR 0 - 0 - 0 - ns II 
Write to Output High-Z twHZ - 6 - 6 - 6 ns 

Data to Write Time Overlap tow 6 - 6 - 7 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - ns 

ttl'Of':'''' ELECI'RONICS 
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KM61684002 BiCMOS "SRAM 

TIMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (WE=VIH) 

~-------tRC:-------~ 

Address 

Data Out 

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 u(min.) both for a given device and from 

device to device. . 
5. Transition is measured ±200 mV 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 I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~-------twc-----------~ 

Address 

~-----------tAW------~!---~ tWR (5) 

.,......~-.-.,......~-.-.,......~"-,-~"'r---------tcw (3)----~1~~,....,."1""'T~,....,."1""'T~,....,."1""'T.., 

tew 

UBles 

~------twP (2)---~ 

WE' 

1+----tDW--~-t+--tDH 

Hi h-Z 
Data In 

Data Out 

272 $l'Bfjih'; 
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KM616B4002 BiCMOS SRAM 

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

~------twc-----~ 

Address 

·----tAw-----i--~ tWR(5) 

--------t---,.~ ·----'--tcW(3)-----'-"'ir---------

-tBW---

887m 

WE 

--tDW-~-

High-Z 
Data In 

I'. ~~ltWHZ(6) _ ______ ~~ ___ tu_++_ vvW~ ________ ~~~ ______ ___ High-Z /\/\l:JI High-Z (8) 

I 

Data Out 

TIMING WAVEFORM OF WRITE CYCLE(3) (087[8 Controlled) 

Address 

WE 

Data In 

Data Out 

~-------twc----------+I 

--·------·-tAW----~--­

~~""",,~,,_nf-----tcw (3)-----+ir-r-rrrrrrrrrrrrrr;-; 

____ ~~~==~------tBw----1r--------

~--tDW--~-
High-Z 1,-----------.1 

----~~~--4--+--~ r------
r I~ __________ _JI 

_ ____ ~~ __ tB_LZ_I++~~ ~-tW-H-Z-(6-)---~~~~------High-Z . VVx _ High-Z (8) 

I /\/\ 

t1:!:Willh' 
ELECTRONICS 
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KM616B4002 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 among CS and WE 

going low: A write ends at the earliest transition among CS going high and WE going high. twp is measured from 
the beginning of write to the end of write. 

3. tew is measured from the later of CS going low to end of write. 
4. lAs 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. 
S. If OE'.CS and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common 1/0 applications, minimization or elimination of bus contention conditions is . necessary during read and 

write cycle. 
S. If C'S' goes low simultaneously with WE going low or after WE going low. the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS is low: 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/O Pin 
OE' c~ WE' [S US Mode Supply Current 

1/01-1/08 1/09-1/016 

H X X' X X Not Select High-Z High-Z ISB,lsB1 

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

L X X H H 

L H L L H Read DouT High-Z Icc 

H L High-Z DoUT 

L L DouT DouT 

L L X L H Write DIN High-Z Icc 

H L High-Z DIN 

L L DIN DIN 

·Note : X means Don't Care. 
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As 

KM6164002A 
Preliminary 

CMOS SRAM 

256K x 16 BIt High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,lS,20 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 50 mA(Max.) 
(CMOS): 10 mA(Max:) 

Operating KM6164002A-12: 260 mA(Max.) 
KM6164002A-15: 250 mA(Max.) 
KM6164002A-20: 240 mA(Max.) 

• Single SV±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 
• Data Byte Control: rn : 1I01-1I0s 

UB : 1109-1/016 
• Standard Pin Configuration 

KM6164002AJ: 44-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

11 MEMOilY ARRAY 
a! 512 Rows 

~ 512x16 Columns 
a: 

The KM6164002A is a 4,l94,304-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(US,rn). 
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 KM6164002A is packaged in a 400 mil 44-pin 
plastiC SOJ. 

PIN CONFIGURATION(TOP VIEW) 

Ao A'7 
A,. 

A,. 

00 
os 

Vee [B 
vss I/O, 7 110,. 

1102 11015 

1103 1/014 

1/04 11013-

Vss 
Vee 
11012 

1107 1/0'0 

IIOB 1/09 

WE N.e 
As A,. 

As A13 

A,. 

A11 

As 22 23 A,o 

WE ---1r-id\ Pin Name Pin Function 
OE 

Ao-A17 Address Inputs 

us WE Write Enable 

CS Chip Select 

OE Output Enable 

rn Lower-byte Control(1/01-I/Os) 

US Upper-byte Control(I/09-1I016) 

1101-1/016 Data Inputs/Outputs 

Vee Power (+5V) 

Vss Ground 

N.C No Connection 
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KM6l,64002A. 

ABSOLUTE "MAXIMtlM RATINGS *" 
Item Symbol 

Voltage on Any Pin Relative to Vss VIN,OUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Djssipation Po 

,Slorage Temperature, Tstg 

Operating Temperature TA 

Preliminary 

OMOS SRAM 

Rati'rlg Unit 

,-0.5 to 7.0 V 

-0,5 to 7:0 V 

1.0 W 

-65 to 150 °C 

o to 70 0C' 

~,Stresses greater than those Hsted under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This, is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

S,llpply Voltage Vec 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vec+0.5** 

Input Low Voltage VIL -0.5 * 

• VIL(Min.)= ~2,OV ac (Pulse Width:>:10 ns) for 1:>:20 mA 
.. VIH(Min.)= Vcc+2.0V ac (Pulse Width:>:10 ns) for 1:>:20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vce=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILo ~=VIH or ITE=VIH or WE"=VIL, 

VOUT=VSS to Vee 

Average Operating Current lec Min. Cycle, 100% Duty , 12 ns 

~=VIL, 10UT=0 mA 1'5 ns 

VIN = VIH or VIL 20 ns 

Standby Power Supply Current 19B CS=VIH. Min. Cycle 

ISB1 ~;:':Vcc-O.2V. f=O MHz 
-~.~ 

VIN ;:.: Vec-0.2V or VIN:>:0.2V 

,Output LowVoltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

VOH1' IOH1=-1oojJA 

CAPACITANCE *(f=1MHz. TA=25 DC) 

Item Symbol Test Condition Min. 

Input CapaCitance CIN VIN=OV -
,Input/Output Capacitance' CliO VOUT=OV -
• Nole: Capacitance IS sampled and not 100% t,ested. 

11,I:"jIO·) 
ElEmONICS 

Min. 

-2 

-2 

-

-
-
-
-, 

- , 
2.4 

-

Max. 

7 

8 

Unit 

" V ,', -,. 

V 

V 

V 

Max. Unit 

2 jJA 

2 jJA 

260 mA 

250 

240 

50 mA 

10 mA 

0.4 V' 

- V' , 

3,95 V 

Unit 

pF 

pF 



KM6164002A 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±1 O%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

DouT 

Zo=50Q 

Rl=50Q 

o 

Vl=1.5V 

Output Load (B) 

Preliminary 

CMOS SRAM 

Value 

o t03V 

3 ns 

1.5V 

See below 

(for tHZ, tiz, tWHZ, tow, tOLZ & tOHZ) 

+5V 

480Q 

DOUT 

255Q 5 pF' 

, Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM6164002A-12 KM6164002A-15 KM6164002A-20 

Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 12 - 15 - 20 ns 

Address Access Time tAA - 12 15 - 20 ns 

Chip Select to Output tco 12 - 15 - 20 ns 

Output Enable to Output tOE - 6 - 7 - 9 ns 

l.:B.DB Access Time tBA - 6 - 7 - 9 ns 

Chip Enable to Low-Z Output tlZ 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOlZ 0 - 0 0 - ns 

m.DB Enable to Low-Z Output tBlZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output tHZ - 6 - 7 - 9 ns 

Output Disable to High-Z Output tOHZ - 6 - 7 - 9 ns 

m.DB Disable to High-Z Output tBHZ 6 - 7 - 9 ns 

Output Hold from Address Change tOH 3 - 3 3 - ns 

tl,U¥jiih> . 
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KM6164002A' 

WRITE CYCLE 

Parameter Symbol 
KM6164002A-12 KM6164002A-15 

,-

Min. Max. Min. 

Write Cycle TIme twc 12 - 15 

Chip Select to End of Write tcw 8 - 10 

Address Set-up Time lAs 0 - 0 

Address Valid to End of Write tAW 8 - 10 

Write Pulse Width(OE High) twp 8 - 10 

Write Pulse Width(OE Low) twp 10 - 12 

[B,OS valid to end of write tew 8 - 10 

Write Recovery TIme tWR 0 - 0 

Write to Output High-Z tWHZ - 6 -
Data to Write Time Overlap tow 6 - 7 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 3 - 3 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C~=OE=VIL. WE=VIH) 

Address 

t= tRC 

Max. 

-
-
-
-
-
-
-
-
7 

-
-
-

Preliminary 

CMOS SRAM 

KM6164002A-20 
Unit 

Min. Max. 

20 - ns 

12 - ns 

0 - ns 

12 - ns 

12 - ns 

14 - ns 

12 - ns 

0 - ns 

- 9 ns 

9 - ns 

0 - ns 

3 - ns 

-------'ci~ W 1 
.,..,"' DaIa V.lld =-=========o=a=ta=v=a=li=d============ Data Out 
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KM6164002A 
Preliminary 

CMOS SRAM 

TIMING WAVEFORM OF READ CYCLE (2) (WE"=VIH) 

~-------------tRC--------------~ 

Address 

OBl[5 

Data Out 

NOTES (READ CYCLE) 
1, Wf. is high for read cycle, 
2, All read cycle timing is referenced from the last valid address to the first transition address. 
3, tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

device to device. 
5, Transition is measured ±200 mV from steady state voltage with Load(8). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with C"S =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 WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~-------------twc--------------~ 

Address 

i+----------tAw-----------*E--~ tWR (5) 

tBW 

OBl[5 

i+-----twP (2)---+1 

~-----tDw--~~tDH 

Hi h-Z 
Data In 

Data Out 

to~ tow~ 
,...."....XX,....."...XX7r7':"XX7r1<'XX."....".XXX."....".X..,...,.,XX..,...,.,XX-.-.XX,........,XMXQf-------:..::Hi.la!.:..9h-=Z (81--) ------1~,...,...,....,.....,xx....,.....,"I:IJ$....,....., 

tl"tWiiih> 
ELECTRONICS 
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KM&l64002A, 
Preliminary 

CMOSSRAM 

TIMING WAVEFORM OF WRITE CYCLE(2), '.(CS:. Controlled) 

Address 

UBlffi 

WE 

Dala In 

DataOul 

~--------~-fflC----------~ 

1+----------tAw------~~ fflR(5} 

-------+-""'"'f------tCW(3}--~-----;~r_--------

lAS (4) k---k=;:::===' =titB;W;====~ 

low---~ 

Hi h-Z (8) 

TIMING WAVEFORM OF WRITE CYCLE(3) (lJB7[B Controlled) 

~------lwC------~ 

Address 

~------tAw'-----~~ IWR(5) 

UBlffi 

I+---IDW--+l~ 

Data In 
tWHZ(6} 

Data Out 
Hi h-Z (8) 



Preliminary 

KM6164002A 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 C'S and WE. A write begins at the latest transition among C'S and WE 

going low: A write ends at the earliest transition among C'S going high and WE going high. twp is measured from 
the beginning of write to the end of write. 

3. tew is measured from the later of C'S 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 C'S. or WE going 

high. 
6. If DE,C'S 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 I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 
8. If C'S goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS' is low: 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 

1/0 Pin 
C'S WE DE [B DB Mode Supply Current 

1/01-1/08 1/09-1/016 

H X X' X X Not Select High-Z HJ.[h-Z ISB,lsB1 

L H H X 
-

X Output Disable High-Z High-Z Icc 

L X X H H 

L H L L H Read Dour High-Z Icc 

H L High-Z Dour 

L L Dour Dour 

L L X L H Write DIN High-Z Icc 

H L Hgh-Z DIN 

L L DIN DIN 

'Note: X means Don't Care. 

tlIMitiO'; 
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KM6164002lKM6164002L CMOSSRAM 

256K X 16 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 20,25,35 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS):10 mA(Max.) 

500IlA(Max.) - L-Ver 
Operating KM6164002/L-20: 240 mA(Max.) 

KM6164002lL-25: 220 mA(Max.) 
KM6164002lL-35 : 200 mA(Max.) 

• Single 5V±1 0% Power Supply 
• TTL Compatible Inputs and Outputs 
• 110 Compatible with 3.3V Devices 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Low Data Retention Voltage; 2V(Min.)- L Ver Only 
• Data Byte Control: [B : 1I01-1I0a 

DB" : 1109-11016 
• Standard Pin Configuration 

KM6164002J/LJ : 44-S0J- 400 

FUNCTIONAL BLOCK DIAGRAM 

I CLKGEN. I Pre-charge Circuit 

I I 4::-r-
AD 'it--
Al 'it-- I-
A2 

A3 "5=- ~ 
A4 "';:::- III 
AS ----H.:'it->-+--"'l ~ 
A7 :;;,-- - a: 

AS "';:::-
A12 ___ +c'it-~I---I I-
A13 'it--

'-- '--

MEMORY ARRAY 
1024 Rows 

256x16 Columns 

1101-110. Data 1:=:1 110 ClreUit E 
1109-11016 _-ff1.?Ht-i!Jd~&::au~UIl-I--I-:C:-:'i°I""'m""n j""01:':-::j,----IJ-MM1 

1. ~~~. ~ ~ L ~ ~ L L L 
~-r-+-1--I-_+-+--I-J 

WE "l-
CE -fj"i;:3.,..t-

OB II ~ b¥\}-v-_---' 
1 L~ 

~~ _f--..--<1-) 

AS A~ Al0 Al1 A14 AIS AIS A17 

l' • 
A tu 
l' • 

tlt1:jfjiU'; 
ElECI'RONICS 

GENERAL DESCRIPTION 
The KM6164002/L is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 16 bits. 
The KM6164002/L 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, [B). 
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/L is packaged in a 400 mil 44-pin 
plastic SOJ. 

PIN CONFIGURATION(TOP VIEW) 
Ao 

1105 

1106 

1/07 

1/08 

WE 17 

A9 22 23 

A17 

A16 

A1S 

os 
[I! 

1/016 

1/015 

11014 

1/013 

Vss 
Vee 
1/012 

1/011 

11010 

1109 

N.e 

Al' 

A13 

A12 

A11 

Al0 

Pin Name Pin Function 

Ao-A17 Address Inputs 

WE Write Enable 

C"S Chip Select 

O"E Output Enable 

[B Lower-byte Control(1I01-1I0a) 

Upper-byte Control(1I09-1I016) 

1101-11016 Data In uts/Outputs 

Vee Power +5V) 

Vss Ground 

N.C No Connection 
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KM6164002lKM6164002L CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O t070°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 4.5 5.0 5.5 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vee+0.5·· 

Input Low Voltage VIL -0.5 • 

• VIL(Min.)= -2.0V ac (Pulse Width:510 ns) for 1:520 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Width:510 ns) for 1:520 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=5V±10%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILO C"S' =VIH or OE=VIH or WE'=VIL, 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 20ns 

C"S'=VIL, 10UT=0 mA 25ns 
VIN = VIH or VIL 35ns 

Standby Power Supply Current ISB CS=VIH. Min. Cycle 

ISB1 C"S'~Vee-0.2V. f=O MHz -
VIN ~ Vee-O.2V or VIN:50.2V L-Ver 

Output Low Voltage VOL IOL=8 mA 

Output High Voltage VOH 10H=-4mA 

VOH1' IOH1=-100IlA 

Note': Temp. = 25°C, Vee=5V±5% 

CAPACITANCE *(f=1MHz. TA=25°C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
InpuVOutput Capacitance CliO Vvo=OV -

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

Min. 

-2 

-2 

-
-

-
-
-

-
2.4 

-

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 I1A 
2 I1A 

240 mA 

220 

200 

60 mA 

10 mA 

500 I1A 
0.4 V 

- V 

3.95 V 

Unit 

pF 

pF 
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KM6164002lKM6164002L CMOS·SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,VeC=5V±10%,unless otherwise specified.) 

. Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

DOUT 

0'--_----. 
2550 

+5V 

4800 

30pF* 

Value 

0 .. t03 V 

3 ns 

1.5V 

See below 

Output Load (B) 

(for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ) 

~5V 

4800 

DOUT 

2550 5pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 
KM6164002-20 KM6164002-25 KM6164002-35 

PARAMETER SYMBOL KM6164002L-20 KM6164002L-25 KM6164002L-35 

Min Max Min Max Min Max 

Read Cycle Time. tRC 20 - 25 - 35 -
Address AccessTime tAA - 20 - 25 - 35 

Chip Select to Output teo - 20 - 25 - 35 

Output Enable to Output tOE - 10 - 12 - 15 

m,UB Access Time tBA - 10 - 12 - 15 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
Chip Enable to Low-ZOutput tLZ 5 - 5 - 5 -
m,UE En!1bleio Low-Z Qutput tBLZ 0 - 0 - 0 -
Output Disable to High-Z Output tOHZ 0 7 0 8 0 10 

Chip Disable to High-Z Output tHZ 0 7 0 8 0 10 

m.UB Disable to High-Z Output tBHZ 0 7 0 8 0 10 

Output Hold from Address Change tOH 4 - 5 - 5 -

'f1"t1fiiihti> 
EI.ECI1IONICS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns. 

ns 
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KM6164002lKM6164002L 

WRITE CYCLE 

KM6164002-20 KM6164002-25 
Parameter Symbol KM6164002L-20 KM6164002L-25 

Min Max Min Max 

Write Cycle Time twc 20 - 25 -
Chip Select to End of Write tcw 15 - 17 -
Address Setup Time tAS 0 - 0 -
Address Valid to End of Write tAW 15 - 17 -
Write Pulse Width (OE High) twp 15 - 17 -
[B,OB Valid to End of Write tsw 15 - 17 -
Write Recovery Time tWA 0 - 0 -
Write to Output High-Z tWHZ 0 8 0 8 

Data to Write Time Overlap tow 10 - 12 -

Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 4 -

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C""S=OE=VIL, WE=VIH) 

Address 

~ tAC 

CMOS SRAM 

KM6164002-35 
KM6164002L-35 UNIT 

Min Max 

35 - ns 

20 - ns 

0 - ns 

20 - ns 

20 - ns 

20 - ns 

0 - ns 

0 8 ns 

15 - ns 

0 - ns 

5 - ns 

~---------"§tOH ~ 1 
p",;o~ oma Vru;' =-=========o=a=ta=v=a=lid============--Data Out 
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KM6164002lKM6164002L CMOS SRAM 

TIMING DIAGRAMS 

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

~--~--~-----'tRC--------------~ 

Address 

Data Out 

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 opan 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 ±2oo mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with CS" =VIL 
7. Address valid prior to coincident with CS" transition low. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) ~Clock) 

~-------------twc--------------~ 

Address 

~-----------tAw-------------+joc--~ tWA (5) 

UBTCB 

tWP(2) 

WE 
~-----tow 

Hi h-Z 
Data In 

Data Out 
WVWVWW . High-Z(8)_ ~tOHZ(6) tow~ 

AMAAAA~ ----~~~--
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KM6164002lKM6164002L CMOS SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (C'S' Controlled) 

Address 

WF. 

Data In 

Data Out 

�+_-----twc-------+I 

i+------tAW'------.oI+-+i tWR (5) 
-------+--"'~----tCW(3)-----.'r_--------

tAS(4) 1--l~====t;;BW;;====~ 

toW--+!+--

Hi h-Z (8) 

TIMING WAVEFORM OF WRITE CYCLE(3) (USi[B Controlled) 

Address 

CS-

OBiffi 

WF. 

Data In 

Data Out 

~------twc------~ 

~---------tAw---------+iI+--lOf twR (5) 

~~,-,-,........,,...........,,.......,,-,-....-.--.--..~-------tcw (3)-----+l,,...,....,,....,....,....,...,....,..,.....,..,.....,..,...,...,.~ 

____ ~~=~----tBw----1r_-------

toW----.-
High-Z 

High-Z Hi h-Z 8 

tl:BfjiiU> 
ELECI1IONICS 
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KM61,640021KM6164002L ., \ ~ '~. 

NOTES (WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid addrass to the first transition address. 
2. Awrite 9ccu.rsdu.Xing the overlap ot a, low CS and 'WE. .A write begins at .the latest transition among CS and 'WE 

going low: A write ends at the earliest transition among CS going high and 'WE going high. twp is measured from 
0,.. the beginningo! write to the end of write. 
3. tcw is measured from the later··of CS going low to end of write. 
4. tAsis measured from the address valid to the beginning of write. 
5. tWA 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 I/O pins are in the output low-Z state. Inputs of 
. opposite phase of the 'output must not be applied because bus contention can occur 
7. For common 1/0 applications, minimization, or elimination of bus contention conditions is necessary during read and 

write cycle. 
B. If CS' goe$ loW simultaneously with 'WE going low or after 'WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When'c's' is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

I/O Pin m US CS' WE' OE' Mode Supply Current 
1101-1108 1109-11016 

H X X' X X Not Select High-Z High-Z ISB,IsB1 

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

L X X H H 

L H L L H Read DouT High-Z Icc 

H L High-Z DoUT 

,;J. L L DouT DoUT 

L L X L H Write DIN High-Z Icc ., 
-. H L High-Z DIN 

.. L L. DIN DIN 

'Note: X means Don't Care. 
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KM6164002lKM6164002L CMOS SRAM 

DATA RETENTION CHARACTERISTICS*(TA=O to 70 0c) 

Parameter Symbol Test Condition Min Max Unit 

Vee for Data Retention VDR CS";?:Vee-o.2V 2 5.5 V 

Data Retention Current lOR Vee=3.0V. CS";?:Vee-0.2V - 200 IlA 

VIN;?:Vee-0.2V or VIN~0.2V 

Data Retention Set-up Time tSDR See Data Retention 0 - ns 

Recovery Time tRDR Wave forms(below) 5 - ms 

• L-Version Only. 

DATA RETENTION WAVEFORM 1 (CS" Controlled) 

-to<---- Data Retention Mode -~1+-
Vee -------~----~ r----~------------

4.5V 

2.2V 

VDR 

CS" 
GND 

41'MfWd'; 
ELECIlIONICS 

CS" ;?: Vcc-0.2V 
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High Speed SRAM (3.3V) 

- KM68V257 32K x 8 Low Vee Operation !!"; 

- KM64V1003A 256K x 4 With OEi Center 
- KM68V1002A 128K x 8 Center Power Low 
- KM616V1002A 64K x 16 Center Power Low 
- KM64SV4002 1M x 4 With OEi SiC MaS 
- KM64V4002A 1M x 4 With OEi Center 
- KM68SV4002 512K x 8 SiCMOS Low Vee 
- KM68V4002A 512K x 8 Center Power Low 
- KM616SV4002 256K x 16 SiCMOS Low Vee 
- KM616V4002A 256K x 16 Center Power Low 





KM68V257C CMOS SRAM 

32KxB Bit High Speed CMOS Static RAM(3.3V Operating) 
FEATURES 
• Fast Access Time 15. 17.20 ns (Max.) 
• Low Power Dissipation 

Standby (TTL) : 30 mA (Max.) 
(CMOS): 100 ~ (Max.) 

Operating KM68V257C-15: 90 mA (Max.) 
KM68V257C-17: 80 mA (Max.) 
KM68V257C-20: 70 mA (Max.) 

• Single 3.3V±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• 2V Minimum Data Retention 
• Fully Static Operation 

- No Clock or Refresh required 
• Three State Outputs 
• Standard Pin Configuration 

KM68V257CP : 28-DIP-300 
KM68V257CJ : 28-S0J-300 
KM68V257CTG : 28-TSOP1-0813.4F 

FUNCTIONAL BLOCK DIAGRAM 

A3 

A' 

M 

A6 

A7 

As 

A" --------..... -,--1 

A13 -->1..---" 

A14 

1/01 

IIOS 

t1''2(1:IO> 
ELECTRONICS 

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 eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed system 
applications. 
The KM68V257C is designed to operate at 3.3 volts. 
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 and TSOPI forward. 

PIN CONFIGURATION(TOP VIEW) 

tiE AIO 

AI1 ts 
A9 1/08 

AS 1/07 

A13 1106 

WE I/O' 

Yo. TSOP 1 I/O' 

." 21 Y .. 

"2 1/03 

A7 1/02 

M 1/01 

AS AO 

A' 
., 

AS A2 

Vee 
vss 

Pin Name Pin Function 

Ao-A14 Address Inputs 

WE Write Enable 

CS Chip Select 

OE Output Enable 

1101-1/08 Data Inputs/Outputs 

Vee Power(+3.3V) 

Vss Ground 
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KM68V257C CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN.OUT -0.5 to 4.6 V 

Voltage on Vcc Supply Relative to Vss Vcc -0.5 to 5.5 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 Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O t070°C) 

Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vcc 3.0 3.3 3.6 V 

Ground Vss 0 0 0 V 

Input High Voltage VIH 2.2 - Vcc+0.3** V 

Input Low Voltage VIL -0.3 * - O.S V 

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for 1~20 mA 

.. VIH(Min.)= Vcc+2.QV ac (Pulse Width:S;10 ns) for 1:s;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vcc=3.3±0.3V. unless otherwise specified) 

Item Symbol Test Condition Min. Max. Unit 

Input Leakage Current III VIN=VSS to Vee -2 2 IlA 

Output Leakage Current ILo C"S=VIH or OE=VIH or -2 2 IlA 

WE=VIL. VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 15 ns - 90 mA 

C"S=VIL, VIN = VIH or VIL, 17 ns SO 

louT=O mA 20 ns 70 

Standby Power Supply Current ISB C"S=VIH. Min. Cycle 30 mA 

1581 C"S::::Vce-O.2V, f=O MHz - 100 IlA 

VIN :::: Vcc-0.2V or VIN:s;0.2V 

Output Low Voltage VOL IOL=S mA - 0.4 V 

Output High Voltage VOH IOH=-4 mA 2.4 - V 

CAPACITANCE *(f=1MHz. TA=25 0c) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 6 pF 

Input/Output Capacitance CliO VIIO=OV - S pF 

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

11:1:1+)101;; 
ELEmONICS 
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KM68V257C CMOS SRAM 

TEST CONDITIONS 
(TA=O to 70 °C,Vcc=3.3±0.3V,unless otherwise specified.) 

Parameter Value 

Input Pulse Level o to3V 

Input Rise and Fall Time 3ns 

Input and Output Timing Reference Levels 1.5V 

Output Load See below 

Output Load (8) Output Load (A) 

Dour (for 1HZ, tL2, tWHZ, tow, t0L2 & tOHZ) 

+3.3V 

Z0=500 
3190 

Dour 
RL=500 

3530 5 pF* 
o 

VL=1.5V 

* Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM68V257C-15 KM68V257C-17 KM68V257C-20 

Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 15 - 17 - 20 -
Address Access Time tM - 15 - 17 - 20 

Chip Select to Output teo - 15 - 17 - 20 

Output Enable to Valid Output tOE - 7 - 8 - 10 

Chip Selecllo Low-Z Oulput 1L2 3 - 3 - 3 -
Output Enable to Low-Z Output tOL2 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ 0 7 0 8 0 10 

Output Disable to High-Z Output 10HZ 0 7 0 8 0 10 

Output Hold from Address Change tOH 3 - 3 - 3 -
Chip Select 10 Power up Time Ipu 0 - 0 - 0 -
Chip Select to Power Down Time tPD - 15 - 17 - 20 

41:':1(1'0'; 
ELECIRONICS 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM68V2:57C 

WRITE CYCLE 

Parameter Symbol 
KM68V257C-15 KM68V257C-17 

Min. Max. Min. 

Write Cycle Time twe 15 - 17 

Chip Select to End of Write tew 11 - 12 

Address Set-up Time tAS 0 - 0 

Address Valid to End of Write tAW 11 - 12 

Write Pulse Width(OE - High) twp 11 - 12 

Write Pulse Width(OE - Low) twp 15 - 17 

Write Recovery Time tWA 0 - 0 

Write to Output High-Z tWHZ 0 6 0 

Data to Write Time Overlap tow 8 - 8 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 0 - 0 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(CS=OJ:=VIL, WJ:=VIH) 

Address 

J; tAe 

------Ltoo~W, 

Max. 

-
-
-
-
-
-
-
6 

-
-
-

CMOS SRAM 

KM68V257C-20 
Unit 

Min. Max. 

20 - ns 

13 - ns 

0 - ns 

13 - ns 

13 - ns 

20 - ns 

0 - ns 

0 8 ns 

10 - ns 

0 - ns 

0 - ns 

Data Out Previous Data Valid ==============D=at=a=v=a=lid============= 
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KM68V257C CMOS SRAM 

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

Address 

DE 

Dala Out 

~--------------tRC--------------~ 

~---tAA------~ 

'r("""'I'""~"r'!'""'I'""~~"'I"'"I~o:-\l----tco--~ 

~:ffi:PplY ........... ,: .... nnnn ...... r~5-0-%-IP_D _________ --__ 1_:{ .. n 

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. 1HZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

to VOH or VOL levels. 
4. At any given temperature and voltage condition. tHz(max.) is less than tLZ(min.) both for a given device and from 

device to device. 
5. Transition is measured ±200 mV from steady state voltage with Load(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 WAVEFORM OF WRITE CYCLE(1) (aE Clock) 

~-------------twc--------------~ 

Address 

~-------------tAw------r...-~tWR (5) 

DE 

----·tcW(3)----1,..,......,...,~ ....... r'1"'.,..,....,.......,......,...., 

!+-----·twp (2)--~ 
--------------~+_--~~I r-----------------

WE 

~----tDw----;+--

High-Z 
Data In 

Data Out 

t1'BfWiU" 
ELECIRONICS 
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KM68V257C CMOS"SRAM 

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

~--------------twc------------~ 

Address 

~----------- tAW -----------+1--+1 tWA (5) 

~"'T""'1~~~~~"'!""'("T_~,~---------tcw (3)--------I,..,""T"'r-r"r'7~r_r'r"T"'T"l'""r"rr_I 

i+------twP (2)---+1 

WE 

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 a low WE. A write begins at the latest transition among CS 

going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. Icw is measured from the later of C'S' going low to end of write. 
4. lAS is measured from the address valid to the beginning of write. 
5. tWA is measured from the end of write to the address change. twA applied in case a write ends as C'S'. 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 I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C'S' 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 ITE Mode I/O Pin Supply Current 

H X· X Not Select Hiah-Z ISB ISB1 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 
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KM68V257C CMOS SRAM 

DATA RETENTION CHARACTERISTICS(TA=O to 70°C) 

Parameter Symbol Test Condition Min Max Unit 

Vcc for Data Retention VOR C""S~Vcc-0.2V 2 3.6 V 

Data Retention Current lOR CS"~Vcc-0.2V - 100 IlA 

VIN~Vcc-0.2V or VIN,,;0.2V 

Data Retention Set-up Time tSDR See Data Retention 0 - ns 

Recovery Time tRDR Wave forms(below) tRC' - ns 

• tRc=Read cycle time 

DATA RETENTION WAVEFORM 1 (C""SControlled) 

-+1-<---- Data Retention Mode --~ 
Vee 

3.0V 

2.2V 

VDR 

CS" 
GND 

--------~----~ r----~-------------

cS" ~ Vee-0.2V 

tl:!t,¥j:iU> 
ELECTRONICS 

299 

II 



KM64V1003A CMOSSRAM 

256K x 4 Bit (With OF) High-Speed CMOS Static RAM (3.3V Operating) 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,15,17,20 ns(Max.) 
• Low Power Dissipation 

Standby (TTL): 30 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM64V1003A-12: 160 mA(Max.) 
KM64V1003A-15: 155 mA(Max.) 
KM64V1003A-17: 150 mA(Max.) 
KM64V1003A-20: 145 mA(Max.) 

• Single 3.3±0.3V Power Supply 
• TTL Compatible·lnputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Center Power/Ground Pin Configuration 
• Standard Pin Configuration 

KM64V1003AJ : 32-S0J-400 
KM64V1003AT: 32-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

AD --H::>F=l 
Al --H::>I--I 
A2 --,,~..,--..., 

A3 --,,~..,--..., 

A. --"" .... -..., 

A5 --H::>I--I 
A.--~..,--..., 

A7 --H::>F=l 
A8--~..,--..., 

1/01 

1/04 

WE' 

OE' 

t?''fijiUt,. 
ELEcrRONICS 

MEMORY ARRAY 
512 Rows 

512x4 Columns 

The KM64V1003A is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by4bits. 
The KM64V1003A uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM64V1003A is packaged in a 400 mil 32-pin 
plastiC SOJ and TSOP(II) forward. 

PIN CONFIGURATION (Top View) 

Vee 
Vas 

Pin Name 

Ao-A17 

WE 
~ 

OE 
1101-1104 

Vee 

Vss 

N.C 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs I Outputs 

Power (+3.3V) 

Ground 

No Connection 
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KM64V1003A CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN.OUT -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 o to 70 °C 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may alfect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Supply Voltage Vee 3.0 3.3 3.6 V 

Ground Vss 0 0 0 V 

Input High Voltage VIH 2.2 - Vec+0.3** V 

Input Low Voltage VIL -0.3 * - 0.8 V 

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) lor 1~20 mA 
•• VIH(Min.)= Vcc+2.0V ac (Pulse Width::;;10 ns) lor 1::;;20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 "C. Vec=3.3±0.3V. unless otherwise specified) 

Item Symbol Test Condition Min. Max. Unit 

Input Leakage Current III VIN=VSS to Vee -2 2 j.lA 

Output Leakage Current ILO CS=VIH or O"E=VIH or WJ:=VIL, -2 2 j.IA 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 12 ns - 160 mA 

CS=VIL, VIN = VIH or VIL. 15 ns - 155 

louT=OmA 17 ns - 150 

20ns - 145 

Standby Power Supply Current ISB CS=VIH, Min. Cycle - 30 mA 

ISBl CS~Vee-0.2V. 1=0 MHz - 10 mA 

VIN ~ Vee-0.2V or VIN::;;0.2V 

Output Low Voltage VOL IOL=8 mA - 0.4 V 

Output Hiqh Voltaqe VOH IOH=-4 mA 2.4 - V 

CAPACITANCE *(f=1MHz. TA=25 °C) 

Item Symbol Test Condition Min. Max. Unit 

Input Capacitance CIN VIN=OV - 6 pF 

Input/Output Capacitance CliO Vvo=OV - 8 pF 

• Note: Capacitance IS sampled and not 100% tested. 

t1'MilliU> 
ELECI'RONICS 
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KM64V1003A 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=3.3±0.3V, unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 
00 

Output Load (A) 

CMOS SRAM 

Value 

o t03V 

3ns 

1.5V 

See below 

Output Load (8) 

DOUT (for tHZ, tLZ, twHZ, tow, tOLZ & tOHZ) 

+5V 

Zo=500 
4800 

DOUT 

RL=;500 

2550 5 pF* 

VL=1.5V 

* Including Scope and Jig Capacitance 

READ CYCLE 
KM64V1003A KM64V1003A KM64V1003A KM64V1003A 

Parameter Symbol -12 -15 -17 -20 Unit 
min. max. min. max. min. max. min. max. 

Read Cycle Time tRC 12 - 15 - 17 - 20 - ns 

Address Access Time tM - 12 - 15 - 17 - 20 ns 

Chip Select to Output tco - 12 - 15 - 17 - 20 ns 

Output Enable to Valid Output tOE - 6 - 7 - 8 - 9 ns 

Chip Select to Low-Z Output 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 
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KM64V1003A 

WRITE CYCLE 

KM64V1003A KM64V1003A 
Parameter Symbol -12 -15 

min. max. min. max. 

Write Cycle Time twc 12 - 15 -
Chip Select to End of Write tcw 8 - 10 -
Address Set-up Time lAs 0 - 0 -
Address Valid to End of Write tAW 8 - 10 -
Write Pulse Width(OE' High) twp 8 - 10 -
Write Recovery Time tWA 0 - 0 -
Write to Output High-Z tWHZ 0 6 0 7 

Data to Write Time Overlap tow 6 - 7 -
Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 3 -

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(C"S"=OE=VIL, WE=VIH) 

Address 

t= lAC 

CMOS SRAM 

KM64V1003A KM64V1003A 
-17 -20 Unit 

min. max. min. max. 

17 - 20 - ns 

11 - 12 - ns 

0 - 0 - ns 

11 - 12 - ns 

11 - 12 - ns 

0 - 0 - ns 

0 8 0 9 ns 

8 - 9 - ns 

0 - 0 - ns 

3 - 3 - ns 

---'E ~~I 
Previous Data Valid tOH ~==========D=a=la=v=a=lid============= Data Out 
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KM64V1003A CMOS,SRAM 
" 

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

~~--~------,r-tRC--------------~ 

Address 

Data Out 

~------~------~ 
............... ....,... .............. ....,... .............. -.-,..,.I-----too-----401 

:::::",y uuuuu,:uuuuuuuJ ;.' 
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 tlie time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6, Device is continuously selected with CS' =VIL 
7, Address valid prior to coincident with CS' transition low. 
a. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

~----------twc------------+I 

Address 

~------------tAw----------rk-~twR (5) 

~------twP (2)------+1 

i+------tow-----1+--
High-Z 

Data In 

Hi h-Z 8 
Data Out 

tl'Bfiihi' ELECl'RONICS 



KM64V1003A CMOS SRAM 

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

~--------------twc------------~ 

Address 

~--------.-- tAW -------------iof+-~ twR (5) 

"""",:-I"'""""",:-I"'"""""'~""'''''---------tew (3)---------1,...,..,-1,,,...,....,....,...,....,,...,....,....,...,....,,...,...,....,..., 

WE 

tow ---~-- tDH 

Data In 
Hi h-Z 

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 a low WE. A write begins at the latest transition among CS' 

going low and WE going low: A write ends at the earliest transition among CS' going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew is measured from the later of C'S' going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWA is measured from the end of write to the address change. tWA applied in case a write ends as C'S', or WE 

going high. 
6. If OE.CS' and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7: For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. If CS' goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C'S is low: I/O pins are in the output state. The input Signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

CS' WE DE Mode 1/0 Pin Supply Current 

H X' X Not Select Hiah-Z ISB ISB1 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 

tl'Mfiihi; 
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KM68V1002A CMOS SRAM 

12BK x B Bit High-Speed CMOS Static RAM(3.3V Operating) 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,15,17,20 nS(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM6.8V1OO2A-12: 170 mA (Max.) 
KM68V1002A-15: 165 mA (Max.) 
KM68V1oo2A-17: 160 mA (Max.) 
KM68V1002A-20: 155 mA (Max.) 

• Single 3.3±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 

KM68V1002AJ: 32-SOJ-4oo 
KM68V1002AT: 32-TSOP2-4ooF 

FUNCTIONAL BLOCK DIAGRAM 

CLKGEN. 

Ao 

A'--,.....-.----. 
A2 ----'K>t--I 
A3--K>F:=J 

As --,-"",----, 

A6 --,-"",----, 

A7--r-t,....,-., 

A8--K>t--I 

1/01 

lloa 

WE 

11'BfiIU'; 
ELECI'RONICS 

The KM68V1002A is a 1,048,576-bit high-speed static 
random access memory organized as 131,072 words by 
8 bits. 
The KM68V1002A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM68V1002A is packaged in a 400 mil 32-pin 
plastic SOJ and TSOP(II) forward. 

PIN CONFIGURATION (Top View) 

Vee 

vss 

Pin Name 

Ao-A16 

WE 
C"S 
OE 
1/01-1/04 

Vee 

Vss 

Pin Function 

Address Inputs 

Write Enable 

Chip Select 

Output Enable 

Data Inputs I Outputs 

Power (+3.3V) 

Ground 
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KM68V1002A CMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 4.6 V 

Voltage 011 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 o to 70 °C 

* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 3.0 3.3 3.6 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vcc+0.3" 

Input Low Voltage VIL -0.3 • 

• VIL(Min.)= -2.0V ac (Pulse Width:s:10 ns) for 1:>:20 mA 

** VIH(Min.)= Vee+2.0V ac (Pulse Width:S:10 ns) for 1:S:20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 DC, Vee=3.3±0.3V, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vce 

0.8 

Output Leakage Current ILO C"S=VIH or ITE'=VIH or WE=VIL, 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 12 ns 

C"S=VIL, VIN = VIH or VIL, 15 ns 

IOUT=O mA 17 ns 

20ns 

Standby Power Supply Current IS8 C'S=VIH, Min. Cycle 

IS81 CS';?:Vcc-0.2V, f=O MHz 

VIN ;?: Vcc-0.2V or VINsO.2V 

Output Low Voltage VOL IOL=8 mA 

Output HiQh VoltaQe VOH IOH=-4mA 

CAPACITANCE *(f=1MHz, TA=25 0C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=DV -
Input/Output Capacitance CliO VI/O=OV -

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

Min. 

-2 

-2 

-
-
-
-
-
-

-
2.4 

Max. 

6 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 ~A 

2 ~A 

170 mA 

165 

160 

155 

30 mA 

10 mA 

0.4 V 

- V 

Unit 

pF 

pF 

3lJ7 
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KM68V1002A CMOSSRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (8) Output Load (A) 

DOUT (for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ) 

Zo=50Q 

RL=50n 

VL=1.5V 

~:13~3~ 
DouT 
o 3530y'oF" 

• Including Scope and Jig Capacitance 

READ CYCLE 
KM68V1002A KM68V1002A KM68V1002A 

Parameter Symbol -12 -15 -17 
min. max. min. max. min. max. 

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 Select 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 tpc - 12 - 15 - 17 

t1IU¥i,iU;;S 
ELECTRONICS 

KM68V1002A 
-20 

min. max. 

20 -
- 20 

- 20 

- 9 

3 -
0 -
0 9 

0 9 

3 -
0 -
- 20 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM68V1002A 

WRITE CYCLE 

KM68V1002A KM68V1002A 
Parameter Symbol -12 -15 

min. max. min. max. 

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 - 9 -
Write Recovery Time tWR 0 - 0 -
Write to Output High-Z tWHZ 0 6 0 7 

Data to Write Time Overlap tow 6 - 7 -
Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 3 -

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (AddressControlied) 
(CS=O'E=VIL, WE'=VIH) 

CMOS SRAM 

KM68V1002A KM68V1002A 
-17 -20 Unit 

min. max. min. max. 

17 - 20 - ns 

11 - 12 - ns 

0 - 0 - ns 

11 - 12 - ns 

11 - 12 - ns 

0 - 0 - ns 

0 8 0 9 ns 

8 - 9 - ns 

0 - 0 - ns 

3 - 3 - ns 

6-tOH 1M -~=_~-_-
Pre"'~ [)aI.v.", =-'--____ D_at_a_v_a_lid ______ _ 

Address 

Data Out 
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KM68V1002A CMOS'SRAM 

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

~------------~tRC--------------~ 

Address 

~-------tAA---"--~ 

~~~~~~~~~~I~----tco~. ----~ 

Data Out 
Hi h-Z 

~::re:;PPIY _-._--_-'_--_--_"II:BC_'_' '_"_'_' '_' '_'_"_'~_'_' '_' ,_,_uk :" 
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. 
S. Transition is measured ±200 mV from steady state voltage with Load(B), This parameter is sampled and not 100% 

tested. 
6, Device is continuously selected with CS- =VIL 
7. Address valid prior to coincident with cs- transition low. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~-------------twc--------------~ 

Address 

~-------------tAW---------~-I+--+I tWR (5) 

~------twP (2)-----~ 

WE 

~----tDW----I+--

High-Z 
Data In 

Hi h-Z(s) 
Data Out 

11",'ilIO'; ELECIRONICS 
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KM68V1002A CMOS SRAM 

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

~--------------twe--'----------~ 

Address 

WE 

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 C'S" and a low WE. A write begins at the latest transition among C'S" 

going low and WE going low: A write ends at the earliest transition among C'S" going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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. tWA is measured from the end of write to the address change. tWA applied in case a write ends as C'S", or WE 

going high. 
6. If N.eS" and WE are in the Read Mode during this period, the I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. If cS" goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C'S" is low: I/O pins are in the output state. The input Signals in the opposite phase leading ~o the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

CS WE OE Mode I/O Pin Supply Current 

H X· X Not Select High-Z ISB ISB1 

L H H Output Disable High-Z Icc 

L H L Read Dour Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 
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'KM616Vt002A CMOSSR.AM 

64K x 16 Bit High-Speed CMOS Static RAM(3.3V Operating) 

FEATURES 
• Fast Access Time 12,15,17,20 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 30 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM616V1002A-12: 200 mA(Max.) 
KM616V1002A-15: 190 mA(Max.) 
KM616V1002A-17: 180 mA(Max.) 
KM616V1002A-20: 170 mA(Max.) 

• Single 3.3±0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Data Byte Control: [8 : 1/01-I/Oa 

OS: 1/09-1/016 
• Standard Pin Configuration 

KM616V1002AJ: 44-S0J-400 
KM616V1002AT: 44-TSOP2-400F 

FUNCTIONAL BLOCK DIAGRAM 

ClKGEN. Pre-charge Circuli 

, ,LI-- I I 

2 
;.,-I- -

3 
;.,-I-

4 ~ I- ~ MEMORY ARRAY 

5 ~ F 3! 
iii 

• ~ c: 

512 Aows 
128x16 Columns 

7 
;.,-I-

s r>= I- -
9 Li>=~ 

~ '--
I 

GENERAL DESCRIPTION 
The KM616V1002A is a 1,048,576-bit high-speed Static 
Random Access Memory organized as 65,536 words by 
16 bits. 
The KM616V1002A 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(OS, (8). 
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 KM616V1002A is packaged in a 400 mil 44-pin 
plastic SOJ and TSOP(II) forward. 

PIN CONFIGURATION(TOP VIEW) 

I+-- Vee 
~vss 

Ao~ Al 2 

A2 3 

A. '4 
A4 Ps 
CS"Pa 

flOt ~ 
flO. ~ 
1108 9 

1104 ~ :. 1105 13 

I/OS 14 

0 

SOJ 
TSOP(II) 

IA15 43 A14 

42 A13 

~ 0. 
40 us 
~ !]! 

38 1/016 

~ 1/015 

~ 11014 

~ 11013 

~ Vss 
~ Vee 

~ 
11012 

~ 
1/011 

30 VOlO 

-I/Of! 19:~~.I~ 1/0 Circuit E 
1107 ~ 

IIOS ~ 
fg IIOS 

Fa 
J Data f 

-1/016 I" ICont 
'L 

~l" 
AO 

Column Select 

A10 A1l A12 A13 A1. A1S 

WE' 17 N.e 

A5 ~ Tr A12 

As ~ m A11 
A7 ~ 25 A10 

As 
~ I A9 

N.C 22 23 N.C 

I 

Pin Name Pin Function 

Ao-A15 Address Inputs 

WE Write Enable 

C'S' Chip Select 

OE Output Enable 
[8 Lower-byte Control(I/01-I/Oa) 

OS Upper-byte Control(I/09-1/016) 

1/01-1/016 Data Inputs/Outputs 

Vcc Power (+3.3V) 

Vss Ground 

N.C No Connection 

.,''{:fWd'' 
ELECTRONICS 
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KM616V1002A CMOS ·SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -0.5 to 4.6 V 

Voltage on Vcc Supply Relative to Vss Vcc -0.5 to 5.5 V 

Power Dissipation Po 1.0 W 

Storage Temperature Tstg -65 to 150 DC 

Operating Temperature TA o t070 DC 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70 DC) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vcc 3.0 3.3 3.6 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vcc+0.3·· 

Input Low Voltage VIL -0.3 • 

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for 1~20 mA 
•• VIH(Min.)= Vcc+2.0V ac (Pulse Width~10 ns) for 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 DC, Vcc=3.3±0.3V, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILo CS=VIH or OE"=VIH or WE=VIL, 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 12 ns 

CS=VIL, VIN = VIHorVIL, 15 ns 

IOUT=O mA 17 ns 

20ns 

Standby Power Supply Current ISB CS=VIH, Min. Cycle 

ISBl CS~Vcc-0.2V, f=O MHz 

VIN ~ Vee-0.2V or VIN~0.2V 

Output Low Voltage VOL IOl=8mA 

Output Hillh Voltalle VOH IOH=-4mA 

CAPACITANCE *(f=1MHz, TA=25 0c) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
InpuVOutput Capacitance CliO Vtto=OV -

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

tl'MfjiUi:; 
ELEmDNICS 

Min. 

-2 

-2 

-
-
-
-
-
-

-
2.4 

Max. 

6 

8 

Unit 

V 

V 

V 
, V 

Max. Unit 

2 IlA 
2 IlA 

200 mA 

190 

180 

170 

30 mA 

10 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM616Vt002A CMOS;SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=5V±10%,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Value 

o to3V 

3 ns 

1.5V 

See below 

Output Load (8) Output Load (A) 

DouT (for tHZ, tLZ, twHz, tow, tOLZ & tOHZ) 

READ CYCLE 

Zo=50n 

RL=50n 

o 

VL=1.5V 

DOLrr 
0'--.---. 

353n 

* Including Scope and Jig Capacitance 

+3.3V 

319n 

5 pF* 

KM616V1002A KM616V1002A KM616V1002A 

Parameter Symbol -12 -15 -17 

min. max. min. max. min. max. 

Read Cycle Time tRC 12 - 15 - 17 -
Address Access Time 1M - 12 - 15 - 17 

Chip Select to Output tco - 12 - 15 - 17 

Output Enable to Output tOE - 6 - 7 - 8 
rn.DB Access Time tBA - 6 - 7 - 8 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
Chip Enable to Low-Z Output tLZ 3 - 3 - 3 -
rn.DB Enable to Low-Z Output tBLZ 0 - 0 - 0 -
Output Disable 'to' High-Z Output tOHZ 0 6 0 7 0 8 
Chip Disabl'3 to High-Z Output tHZ 0 6 0 7 0 8 

rn.DB Disable to High-Z Output tBHZ 0 6 0 7 0 8 
Output Hold from Address Change tOH 3 - 3 - 3 -

t1'Uij:·U> 
ELECI'RONICS 

KM616V1002A 
-20 

min. max. 

20 -
- 20 

- 20 

- 9 

- 9 

0 -
3 -
0 -
0 9 

0 9 

0 9 

3 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns, 

ns 

ns 

ns 
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KM616V1002A 

WRITE CYCLE 

KM616V1002A KM616V1002A 

Parameter Symbol -12 -15 

min. max. min. max. 

Write Cycle Time twc 12 - 15 -
Chip Select to End of Write tcw 8 - 10 -
Address Setup Time tAS 0 - 0 -
Address Valid to End of Write tAW 8 - 10 -
Write Pulse Width(OE High) twp 8 - 10 -
LB.UB Valid to End of Write tew 8 - 10 -
Write Recovery Time tWR 0 - 0 -
Write to Output High-Z tWHZ 0 6 0 7 

Data to Write Time Overlap tow 6 - 7 

Data Hold from Write Time tOH 0 - 0 -
End Write to Output Low-Z tow 3 - 3 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C"S"=llE"=VIL, WE"=VIH) 

CMOS SRAM 

KM616V1002A KM616V1002A 
-17 -20 Unit 

min. max. min. max. 

17 - 20 - ns 

11 - 12 - ns 

0 - 0 - ns 

11 - 12 - ns 

11 - 12 - ns 

11 - 12 - ns 

0 0 - ns 

0 8 0 9 ns 

8 9 - ns 

0 0 - ns 

3 - 3 - ns 

§~~IAA t-"'1~_~~ _-
p,,,,,,, Dol, V"" to, =lxxxxx= _____ D_a_ta_V_a_lid _____ _ 

Address 

Data Out 

tl" t1fjiih> 
ELEmONICS 

315 

II 



KM6t6V1002A 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(2) (WE=VIH) 

1+-----'----tRc:--------~ 

Address 

'Data Out 

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 ±2oo mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with C'S' =VIL 
7. Address valid prior to coincident with C'S' transition low. 
a. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (ITE' Clock) 

~-------twc-------------~ 

Address 

~------tAw-------~~ tWR(5) 

UBiI:B 

tWP(2) 

WE 
---tDW--~*-

Data In 

Data Out 

to~ low I 
'tl!X/XXXXXYXKmZ'ti~---..:..:H~i9h-Z=(8)---~XXXXXXX 



KM616V1002A CMOS SRAM 

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

Address 

DB7Ui 

WE 

Data In 

Data Out 

~------twe-----___+I 

~-----tAW-------i+-+t tWR(5) 
-------+-"""\~<-----teW(3),------;~r--------

tAS (4) k--~===~tB;W;====~ 

tDW--i+-

Hi h-Z(8) 

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

~-------twe:-----~ 

Address 

J--------tAw'-----~+i tWR(5) 
""""'"....--.-....--.-....--.-....--.-....--.-~....--.-~ tew (3)---~lrT7"l7"l7"l7"l7"l7"l7"lTi 

cs 

______ ~~~~~----tBw----i/---------------

DBiIB 

tDW-~~ 

Data In 
High-Z 

Data Out 
High-Z Hi h-Z (8) 

tl,'t1fjiiUtP 
ElfCTRONICS 
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:KM616V1002A CMOSSRAM 

NOTES (WRITE CYCLE) 

1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. A write pccurs during the overlap of a low CS and WE. A write begins at the latest transition among CS 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. 

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 I/O pins are in the output low-Z state. Inputs of 

opposite phase of the output must not be applied because bus contention can occur 
7. For common 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 low or after WE going low. the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS is low: 110 pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

110 Pin 
[g US CS WE OE Mode Supply Current 

1/01-I/Os 1/09-1/016 

H X X' X X Not Select High-Z High-Z ISB,lsB1 

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

L X X H H 

L H L L H Read DouT High-Z Icc 

H L High-Z DOUT 

L L DouT DouT 

L L X L H Write DIN High-Z Icc 

H L High-Z DIN 

L L DIN DIN 

'Note: X means Don't Care. 

41'Millih*' ELECI'RONICS 
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KM64BV4002 BiCMOS SRAM 

1 M x 4 Bit (With OF)High-Speed BiGMOS Static RAM(3.3V Operating) 

FEATURES 
• Fast ACcess Time 12,13,15 nS(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS): 30 mA(Max.) 

Operating KM64BV4002-12: 160 mA(Max.) 
KM64BV4002-13 : 155 mA(Max.) 
KM64BV4002-15: 150 mA(Max.) 

• Single 3.3V+10% /- 5% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Standard Pin Configuration 

KM64BV4002J: 32-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

AD ~ 
AI 

A2 

A3 ~ 
A4 * ~ 
As c: 

A7 ~ 
A. 

A9 

1/01 

~ 
1104 

Cl: 
WE 

tl'!:i:fjiU'tJ 
ELECl'RONICS 

MEMORY ARRAY 

512 Rows 
2048x4 Columns 

Vee 
Vss 

GENERAL DESCRIPTION 
The KM64BV4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 1,048,576 words 
by4 bits. 
The KM64BV4002 uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
BiCMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM64BV4002 is packaged in a 400 mil 32-pin 
plastic SOJ. 

PIN CONFIGURATION(TOP VIEW) 

2 A19 

SOJ 

A9 16 7 N.C 

Pin Name Pili Function 
Ao-A19 Address Inpuls 

WE' Write Enable 

C"S' Chip Select 

OE Output Enable 

1101-1104 Data Inputs/OutpulS 

Vee Power (+3.3V) 

Vss Ground 

N.C No Connection 
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KM64BV4002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * ., 

I.tem Symbol Rating ,Unit 

Voltage MAny Pin Relative to Vss VIN,OUT -0.5 to 4.6 V 

Voltage on Vee Supply RelaUve 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 o to 70 °C , 

• Stresses greater thanthosl;! listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 3.13 3.3 3.60 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vce+0.3" 

Input Low Voltage VIL -0.3 • 

• VIL(Min.)= -2.0V ac (Pulse Width:s:10 ns) for 1:5:20 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Width:s:10 ns) for 1:5:20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=3.3V+10%/- 5%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILo C"'S=VIH or O"E"=VIH or WE"=VIL, 

VOUT=VSS to Vec 

Average Operating Current lee Min. Cycle, 100% Duty 12 ns 

C""S=VIL, IOUT=O mA 13 ns 

WE=VIL or WE"-OE"=VIH 15 ns 

Standby Power Supply Current 19B C""S=VIH, Min. Cycle 

ISB1 C"'S;;::Vce-0.2V, f=O MHz 

VIN ~ Vee-0.2V or VIN:S:0.2V 

Output Low Voltage VOL 'IOL=8 mA 

Output High Voltage VOH . IOH=-4 mA 

CAPACITANCE *(f=1MHz, TA=25 0C). 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO Vvo=OV -

• Note: Capacitance IS sampled and not 100% tested. 

Min. 

-2 

-10 

-
-
-

-
-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 j.t.A 

10 j.t.A 

160 mA 

155 

150 

60 mA 

30 

0.4 V 

- V 

Unit 

pF 

pF 

."".';, . 
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KM64BV4002' BiCMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 cC, Vcc=3.3V+10%1- 5%, unless otherwise specified) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (B) 

Value 

o t03V 

3 ns 

1.5V 

See below 

Output Load (A) 

DOUT (for tHZ, tLZ, tWHZ, tow, tOLZ & tOHZ) 

Zo=500 

RL=500 

o 

VL=1.5V 

DOUT 
0--+--", 

3530 

+3.3V 

3190 

5pF* 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM64BV4002-12 KM64BV4002-13 

Min. Max. Min. Max. 

Read Cycle Time tRC 12 - 13 -
Address Access Time IAA - 12 - 13 

Chip Select to Output teo - 12 - 13 

Output Enable to Valid Output tOE - 6 - 6 

Chip Select to Low-Z Output tLZ 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 -
Chip Disable to High-Z Output tHZ - 6 - 6 

Output Disable to High-Z Output tOHZ - 6 - 6 

Output Hold from Address Change tOH 3 - 3 -

KM64BV4002-15 

Min. Max. 

15 -
- 15 

- 15 

- 7 

3 -

0 -
- 7 

- 7 

3 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM64BV4002 BiCMOS SRAM 

WRITE CYCLE 

Parameter Symbol 
KM64BV4002-12 KM64BV4002-13 KM64BV4002-15 

Unit 

Min. Max. Min. Max. Min. Max. 

Write Cycle Time twc 12 - , 13 - 15 - ns 

Chip Select to End of Write tcw 9 - 10 - 10 - ns 

Address Set-up Time lAs, 0 - 0 - 0 - ns 

Address Valid to End of Write lAw 9 - 10 - 10 - ns 

Write Pulse Width(OE" High) twp 9 - 10 - 10 - ns 

Write Pulse Width(OE" Low) twp 10 - 11 - 12 - ns 

Write Recovery Time tWR 0 - 0 - 0 - ns 

Write to Output High-Z tWHZ - 6.5 - 7 - 7.5 ns 

Data to Write Time Overlap tow 7 - 7 - 6 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - ns 
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KM64BV4002 BiCMOS SRAM 

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

~--------------tRC--------------~ 

Address 

Data Out 

NOTES (READ CYCLE) 
1. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6. Device is continuously selected with CS =VIL 
7. Address valid prior to coincident with CS transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~--------------twc--------------~ 

Address 

~-------------tAW------------I+-~tWR (5) 

~------twP (2)------~ 

1------tDW------~--

High-Z 
Data In 

Hi h-Z 8 
Data Out 

tl,'{¥jiH·; 
ELECfRONICS 
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KM64BV4002 BiCMOS:SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (O"E Low Fixed) 

~-------twc ------~ 

Address 

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 a low WE. A write begins at the latest transition among CS 

going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew 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 I/O applications, minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
8. If CS goes low simultaneously with WE going low or after WE 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 llPplied. 

FUNCTIONAL DESCRIPTION 

CS" WE 'OE Mode 1/0 Pin Supply Current 

H X' X Not Select Hiah-Z ISB ISBl 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note : X means Don't Care. 

41'MfiliUS 
BECIlIONICS 
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KM64V4002A 
Preliminary 

CMOS SRAM 

1 M x 4 Bit High-Speed CMOS Static RAM 

FEATURES 
• Fast Access Time 12,15,20 nS(Max.) 
• Low Power Dissipation 

Standby (TTL) : 50 mA(Max.) 
(CMOS): 10 mA(Max.) 

Operating KM64V4002A-12: 160 mA(Max.) 
KM64V4002A-15: 150 mA(Max.) 
KM64V4002A-20: 140 mA(Max.) 

• Single 3.3± 0.3V Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Standard Pin Configuration 

KM64V4002AJ: 32-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao ---,..r 
Al 

A2 ---,....­

A, ---,....-

A,--...,...... 
A5·---C=""1 
A. ---C=:::'l 
A7 ---G>---I 
As 

1/01 

1 
1/04 

CS 
WE 

MEMORY ARRAY 

512 Rows 
2048x4 Columns 

Vee 
vss 

GENERAL DESCRIPTION 
The KM64V4002A is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 1,048,576 words 
by4 bits. 
The KM64V4002A uses four common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung·s advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM64V4002A is packaged in a 400 mil 32-pin 
plastic SOJ. 

PIN CONFIGURATION(TOP VIEWS) 

2 A19 

SOJ 

A9 16 17 N.C 

Pin Name Pin Function 
Ao-AI9 Address Inputs 

WE Write Enable 

CS Chip Select 

ITE Output Enable 

1/01-1/04 Data Inputs/Output 

Vee Power (+3.3V) 

Vss Ground 

N.C No Connections 
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KM64V4002A 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol 

Voltage on Any Pin Relative to Vss VIN,OUT 

Voltage on Vee Supply Relative to Vss Vee 

Power Dissipation Po 

Storage Temperature Tstg 

Operating Temperature TA 

Preliminary 
CMOS SRAM 

Rating Unit 

-0.5 to 4.6 V 

-0.5 to 4.6 V 

1.0 W 

-65 to 150 °C 

o to 70 °C 

• Stresses greater than those listed under" Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. 

Supply Voltage Vee 3.0 3.3 

Ground Vss 0 0 

Input High Voltage VIH 2.2 -
Input Low Voltage VIL -0.3 • -

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for I~O mA 
•• VIH(Max.)= Vee+2.0V ac (Pulse Width~10 ns) lor 1~20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 °C,Vee=3.3± 0.3V,unless otherwise specified.) 

Item Symbol Test Condition 

Input Leakage Current ILl VIN=VSS to Vee 

Output Leakage Current ILO CS'=VIH 

VOUT=VSS to Vee 

Average Operating Current Icc Min. Cycle, 100% Duty 

CS'=VIL, louT=O mA, 

VIN = VIH or VIL 

Standby Power Supply Current ISB CS'=VIH, Min. Cycle 

ISB1 CS'~Vee-o.2V,f=O MHz 

VIN~0.2V or VIN ~ Vcc-o.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

CAPACITANCE (f=1MHz, TA=25 0C) 

Item Symbol Test Condition 

Input Capacitance CIN VIN=OV 

Input/Output Capacitance CliO V1fo=OV 

11m11jllO£ __ _ 

Max. 

3.6 

0 

Vee+0.3*' 

0.8 

Min. 

-2 

-2 

12 ns -
15 ns -
20n5 -

-
-

-
2.4 

Min. Max. 

- 7 

- 8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 j.tA 

2 j.tA 

160 mA 

150 

140 

50 mA 

10 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM64V4002A 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 °C,Vcc=3.3± 0.3V,unless otherwise specified.) 

Parameter 

Input Pulse Level 

Input Rise and Fall Times 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

Dour 

Zo=500 

RL=500 

VL=1.5V 

Output Load (8) 

Preliminary 
CMOS SRAM 

Value 

o t03V 

3ns 

1.5V 

See below 

(for tOLZ, tOHz, tHZ, tLZ, tow & 00) 
+5V 

3190 

Dour 

3530 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM64V4002A-12 KM64V4002A-15 KM64V4002A-20 

Unit 

Min. Max. Min. Max. Min. Max. 

Read Cycle Time tRC 12 - 15 - 20 - ns 

Address Access Time fAA - 12 - 15 - 20 ns 

Chip Select to Output tco - 12 - 15 - 20 ns 

Output Enable to Output tOE - 6 - 7 - 9 ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns 

Output Disable to High-Z Output tOHZ - 6 - 7 - 9 ns 

Chip Disable to High-Z Output tHZ - 6 - 7 - 9 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 
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KM64V4002A 

WRITE CYCLE 

Preliminary 
CMOS SRAM 

Parameter Symbol 
KM64V4002A-12 KM64V4002A-15 KM64V4002A-20 

Unit 
Min. Max. Min. 

Write Cycle Time twc 12 - 15 

Chip Select to End of Write tcw 8 - 10 

Address Set-up Time lAs 0 - 0 

Address Valid to End of Write tAW 8 - 10 

Write Pulse Width(OE High) twp 8 - 10 

Write Pulse Width(OE Low) twp 10 - 12 

Write Recovery Time twR 0 - 0 

Write to Output High-Z twHZ - 6 -
Data to Write Time Overlap tow 6 - 7 

Data Hold from Write Time tDH 0 - 0 

End Write to Output Low-Z tow 3 - 3 

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

Address 

t= tRC 

Max. Min. Max. 

- 20 - ns 

- 12 - ns 

- 0 - ns 

- 12 - ns 

- 12 - ns 

- 14 - ns 

- 0 - ns 

7 - 9 ns 

- 9 - ns 

- 0 - ns 

- 3 - ns 

-_·c "' 1 
""",,", ""'" v.,. "'" ___ =========D=a=ta=v=a=li=d=========== Data Out 
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KM64V4002A 
Preliminary 

CMOS·SRAM 

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

~--------------tRC--------------~ 

Address 

1+--------tAA------~ 

tOl.Z 

Data Out Hi h-Z 

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, IHz(max.) is less than tl.Z(min.) both for a given device and from 

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

tested. 
6. Device is continuously selected with C'S' =VIL 
7. Address valid prior to coincident with C'S' transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

I+---------------twc--------------~ 

Address 

1+--------------lAw-----------i4--~1wR (5) 

~----twp (2)--'-----'~ 

--------------~~~~~I Ir-----------------
WE 

~---tDW---~~-

Data In 
High-Z 

Hi h-Z(8) 
Data Out 



,KM64V4002A 

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

Preliminary 

CMOS SRAM 

~------------~------------~ 

Address 

Data In 

PataOut 

NOTES (WRITE CYCLE) . 

1. All write cycle timing is referenced from the last valid address to the first transition address. 
2. A write occurs during the overlap of a low CS and a low WE. A write begins at the latest transition among CS 

going low and WE going low: A write ends at the earliest transition among CS going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of CS going low to end of write. 
4. lAs 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 low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When CS is low: 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 1/0 Pin Supply Current 

H X" X Not Select Hioh-Z ISB ISBl 

L H H Output Disable High-Z Icc 

L H L Read DouT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 
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KM68BV4002 BiCMOS SRAM 

512K x 8 Bit High Speed BiGMOS Static RAM(3.3V Operating) 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,13,15 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS): 30 mA(Max.) 

Operating KM68BV4002-12: 170 mA(Max.) 
KM68BV4002-13: 165 mA(Max.) 
KM68BV4002-15: 160 mA(Max.) 

• Single 3.3V+10%/- 5% Power Supply 
• TTL Compatible Inputs and Outputs 

• Fully Static Operation 
-No Clock or Refresh required 

• Three State Outputs 
• Standard Pin Configuration 

KM68BV4002J: 36-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

AI 

A2 

A, i MEMORY ARRAY 

A4 
3\ 

512 Rows ~ 
As ct 1024x8 COILII1ns 

As 

A7 

A. 

1/01 

~ 
1/08 

cs 
Wr:; 

or:; 

Vee 
vss 

The KM68BV4002 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 524,288 words 
by8 bits. 
The KM68BV4002 uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at raad 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) 

As 18 19 N.C 

Pin Name Pin Function 

Ao-A18 Addrass Inputs 

WE" Write Enable 

~ Chip Select 

OE Output Enable 

1101~11Oa Data In'" ...,,/0, oInuts 

Vee Power (+3.3V) 

Vss Ground 

N.C No Connection 
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KM68BV4002 BiCMOSSR'AM 

ABSOLUTE MAXIMUM RATINGS * 
liem Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 DC 

• Stresses 9reater 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 far extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 3.13 3.3 3.60 

Ground Vss 0 0 0 

Input Hign Voltage VIH 2.2 - Vcc+0.3·· 

Input Law Voltage VIL -0.3 • 

• VIL(Min.)= -2.0V ac (Pulse Width:510 ns) for 1:520 mA 
•• VIH(Min.)= Vee+2.0V ac (Pulse Width:510 ns) for 1:520 rnA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=3.3V+10%/- 5%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vec 

0.8 

Output Leakage Current ILo <::S'=VIH or OE=VIH or WE'=VIL, 

VOl5f=Vss to Vee 

Average Operating Current lee Min. Cycle, 100% Duty 12 ns 

C'S'=VIL, IOUT=O rnA 13 ns 

WE'=VIL or WE'-OE=VIH 15 ns 

Standby Power Supply Current 19B <::S'=VIH, Min. Cycle 

ISB1 <::S'~Vcc-0.2V, f=O MHz 

VIN ~ Vee-0.2V or VIN:50.2V 

Output Low Voltage VOL 'loL=8mA 

Output High VOltage VOH IOH=-4 rnA 

CAPACITANCE *(f=1MHz. TA=25°C) 

item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance ci/o Vvo=OV -

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

t1:!:':fWd'; 
BfCFRONICS 

Min. 

-2 

-10 

-
-
-
-
-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 J.lA 
10 J.lA 

170 mA 

165 

160 

60 mA 

30 rnA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM68BV4002 BiCMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 "C, Vcc=3.3V+10%/- 5%, unless otherwise specified) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 
--

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) Oulput Load (B) 

Value 

o t03V 

3 ns 

1.5V 

See below 

DouT (for 1HZ, ILZ, tWHZ, low, IOLZ & 10HZ) 

+3.3V 

Zo=50n 
319(2 

DOUT 
RL=50n 0--...... --... 

353n 5 pF' 
o 

VL=1.5V 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM68BV4002-12 KM68BV4002-13 KM68BV4002-15 

Min. Max. Min. Max. Min. Max. 

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 Select 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 6 - 6 7 

__ Output Disable to High-Z Output tOHZ - 6 6 - 7 

Output Hold from Address Change tOH 3 - 3 - 3 -

41t!t"fjiUi' ELECTRONICS 

Unil 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM68BV4002 BiCMOS SRAM 

WRITE CYCLE 

Parameter Symbol 
KM68BV4002-12 KM68BV4002-13 KM68BV4002-15 

Unit 

Min. Max. Min. Max. Min. Max. 

Write Cycle Time twe 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) twp 10 - 11 - 12 - ns 

Write Recovery Time tWR 0 - 0 - 0 - ns 

Write to Output High-Z tWHZ - 6.5 - 7 - 7.5 ns 

Data to Write Time Overlap tow 7 - 7 - 8 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 - ns 

t1,'{:fWd" 
ELECl'RONICS 
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KM68BV4002 BiCMOS SRAM 

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

~--------------tRC--------------~ 

Address 

Data Out 

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 tu(min.) both for a given device and from 

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

tested. 
6. Device is continuously selected with C"S =VIL 
7. Address valid prior to coincident with C"S transition low. 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~-------------twc--------------~ 

Address 

i+-------IAW-----------i+--.jtwR (5) 

f4-----twP (2)--------i~ 

WE 

f4----tDw-----iloi+--
High-Z 

Data In 

Hi h-Z 8 
Data Out 

el'U:fiiO'; 
BKIlIONICS 
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KM68BV4002,···· BiCMOS··· SRAM 

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

~------~------mc------------~ 

Address 

i+--------------tAw -----------+!-~ tWR (5) 

.............. ...,...,,.....<""I"" ....... ...,...,,-+<""I""~II!f--------·tcw (3)------+l,r-rr,...,...,...,..,.,,...,...,....,.-r-r...,.....,,..,..T""'7 

I+------twp (2)----~ 

WE 

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 C"S and a low WE. A write begins at the latest transition among C"S 

going low and ,WE going low: A write ends at the earliest transition among C"S going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tcw is measured from the later of C"S 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. mR applied in case a write ends as C"S, or WE 

going high. 
6. If OE,C"S 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 C"S goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C"S 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. 

FUNCTIO~.AL. DESCRIPTION 

CS' WE OE Mode 1/0 Pin Supply Current 

H X· X Not Select Hiah-Z lsa 1561 

L- H H OutJ:lut Disable High-Z Icc 

L H L Read DOUT Icc 

L L X Write DIN Icc 

Note: Xmeans Don't Care. 

e1'HliliO> 
EI!CIRONICS 
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KM68V4002A 
Preliminary 

CMOS·SRAM 

512K x 8 Bit High Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,15,20 ns(Max.) 

• Low Power Dissipation 
Standby (TTL) : 50 mA 

(CMOS): 10 mA 
Operating KM68V4002A-12: 180 mA(Max.) 

KM68V4002A-15: 170 mA(Max.) 
KM68V4002A-20: 160 mA(Max.) 

• Single 3.3± 0.3V Power Supply 
• TTL Compatible Inputs and Outputs 

• Fully Static Operation 
-No Clock or Refresh required 

• Three State Outputs 
• Standard Pin Configuration 

KM68V4002AJ: 36-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

A, 

A2 

A3 

A4 

As 

A6 ----,,/ 

A7 

Aa 

1/01 

l 
1108 

t1'MtWiU> 
ElEcrRONICS 

MEMORY ARRAY 

512 Rows 
1024x8 COlumns 

Vee 
Vss 

The KM68V4002A is a 4,194,304-bit high-speed Static 

Random Access Memory organization as 524,288 
words by 8 bits. 

The KM68V4002A uses eight common input and output 
lines and has an output enable pin which operates 
faster than address access time at read cycle. 
The device is fabricated using Samsung's advanced 
CMOS process and designed for high-speed circuit 
technology. It is particularly well suited for use in 
high-density high-speed system applications. 
The KM68V4002A is packaged in a 400 mil 32-pin 
plastiC SOJ. 

PIN CONFIGURATION(TOP VIEW) 

A. 8 19 N.C -.. ___ --I-

Pin Name Pin Function 

Ao-A18 Address Inputs 

WE Write Enable 

C'S Chip_ Select 

01: Output Enable 

1/01-1/08 Data Input/Output 

Vee Power (+3.3V) 

Vss Ground 

N.C No Connection 
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KM68V4002A 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol 

Voltage on Any Pin Relative 10 Vss VIN,OUT 

Vollage on Vee Supply Relalive to Vss Vee 

Power Dissipation Po 

Storage Temperature Tstg 

Operating Temperature TA 

Preliminary 

CMOS SRAM 

Rating Unit 

-0.5104.6 V 

-0.5104.6 V 

1.0 W 

-65 to 150 °C 

o to 70 °C 

RECOMMENDED DC OPERATING CONDITIONS (TA=O to 70 °C) 

Item Symbol Min. Typ. 

Supply Voltage Vee 3.0 3.3 

Ground Vss 0 0 

Input High Voltage VIH 2.2 -
Input Low Voltage VIL -0.3* -

• VIL(Min.)= -2.0V ac (Pulse Width~10 ns) for 1~20 rnA 
•• VIH(Min.)= Vec+2.0V ac (Pulse Width~10 ns) for 1~20 rnA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70°C, Vee=3.3+ 0.3V, unless otherwise specified) -

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS 10 Vee 

Output Leakage Current ILO C"S"=VIH 

VOUT=VS6 to Vee 

Average Operating Current lee Min. Cycle, 100% Duty 

CS"=VIL, 10UT=0 rnA, 

VIN = VIH or VIL 

Standby Power Supply Current ISB CS"=VIH, Min. Cycle 

16B1 CS"~Vee-0.2V, f=O MHz 

VIN~0.2V or VIN ~ Vee-0.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 rnA 

CAPACITANCE *(f=1MHz, TA=25°C) 

Item Symbol Test Condition 

Input Capacitance CIN VIN=OV 
Input/Output Capacitance CliO Vl!o=OV 

t1''1ilI0'; 
ELEC1'RONICS 

Max. Unit 

3.6 V 

0 V 

Vee+0.3** V 

0.8 V 

Min. Max. Unit 

-2 2 !1A 
-2 2 IlA 

12 ns - 180 rnA 

15 ns - 170 

20ns - 160 

- 50 rnA 

- 10 rnA 

- 0.4 V 

2.4 - V 

Min. Max. Unit 

- 7 pF 

- 8 pF 
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KM68V4002A 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70°C, Vcc=3,3± O,3V, unless otherwise specified) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

DouT 

Zo=500 

RL=500 

o 

VL=1,5V 

Preliminary 

CMOS SRAM 

Value 

o to 3 V 

3 ns 

1,5V 

See below 

Output Load (8) 

(for tOLZ, tOHZ, tHZ, tow, tLl & twz) 

+3,3V 

3190 

DOUT 
0'--..... --.. 

3530 5 pF* 

* Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM68V4002A-12 KM68V4002A-15 KM68V4002A-20 

Unit 

Min, Max, Min, Max, Min, Max, 

Read Cycle Time tRC 12 - 15 - 20 - ns 

Address Access Time tAA - 12 - 15 - 20 ns 

Chip Select to Output tco - 12 - 15 - 20 ns 

Output Enable to Output tOE - 6 - 7 - 9 ns 

Output Enable to Low-Z Output tOLZ 0 - 0 - 0 - ns 

Chip Enable to Low-Z Output tLl 3 - 3 - 3 - ns 

Output Disable to High-Z Output tOHZ - 6 - 7 - 9 ns 

Chip Disable to High-Z Output tHZ - 6 - 7 - 9 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 
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KM68V4002A 

WRITE CYCLE 

Preliminary 

CMOS SRAM 

, .. 
KM68V4002A-12 KM68V4002A-15 KM68V4002A-20 

Parameter Symbol Unit 

Min. Max. Min. 

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) twp 10 - 12 

Write Recovery Time tWA 0 - 0 

Write to Output High-Z tWHZ - 6 -
Data to Write Time Overlap tow 6 - 7 

Data Hold from Write Time tOH 0 - 0 

End Write to Output Low-Z tow 3 - 3 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 
(C'S;OE=VIL, WE=VIH) 

Max. Min. . Max. 

- 20 - ns 

- 12 - ns 

- 0 - ns 

- 12 - ns 

- 12 - ns 

- 14 .- ns 

- 0 - ns 

7 - 9 ns 

- 9 - ns 

0 - ns 

- 3 - ns 

Address -----......['00- ru ~_l~= 
p,,,,,.,, Oat, V,M _--'----D-a-ta-V-a-lid------Data Out 

tl:!ti:fjih'; 
ELECTRONICS 
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KM68V4002A 
Preliminary 

CMOS SRAM 

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

~--------------t~-------------~ 

Address 

~---tAA---~ 

Data Out 
Hi h-Z 

NOTES (READ CYCLE) 
1. WE is high for read cycle. 
2. All read cycle liming is referenced from the last valid address to the first transition address. 
3. 1HZ and 10HZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

to VOH or VOL levels. 
4. AI any given temperature and voltage condition, tHz(max.) is less than tLZ(min.) both for a given device and from 

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

tested. 
6. Device is conlinuously selected with CS =VIL 
7. Address valid prior to coincident with CS transition low. 
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

TIMING WAVEFORM OF WRITE CYCLE(1) (OEClock) 

~--·-----------twc--------------~ 

Address 

~---------·----tAw--------· 

.................................... ,.........,........ ................. .....4 .... r--·--- tcw (3)-------1r...,...,..,...,~,.......r-r-..,........,...,..,...,..,...., 

i+-------twP (2)--~ 
-------------~+_~~~I r-----------------

WE 

1+------tDw-----~-

High-Z 
Data In 

Data Out 

tl'Bfjin,;; 
ELECTRONICS 
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KM68V4002A 

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

Preliminary 

CMOS SRAM 

~--------------twc------------~ 

Address 

WE 

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 ~ and a low WE. A write begins at the latest transition among ~ 

going low and WE going low: A write ends at the earliest transition among ~ going high and WE going high. 
twp is measured from the beginning of write to the end of write. 

3. tew i!! measured from the later of ~ going low to end of write. 
4. tAS is measured from the address valid to the beginning of write. 
5. tWA 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.~ 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 cornmon 110 applications. minimization or elimination of bus contention conditions is necessary during read 

and write cycle. 
S. If ~ goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When ~ is low: I/O pins are in the output state. The input signals in the opposite phase leading to the output 
should not be applied. 

FUNCTIONAL DESCRIPTION 

C"S" WE OE Mode 110 Pin Supply Current 

H X· X Not Select Hiah-Z lse ISBI 

L H H Output Disable High-Z Icc 

L H L Read DoUT Icc 

L L X Write DIN Icc 

Note: X means Don't Care. 
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KM616BV4002 BiCMOS SRAM 

256K x 16 Bit High-Speed BiCMOS Static RAM (3.3V Operating) 
FEATURES GENERAL DESCRIPTION 
• Fast Access Time 12,13,15 ns(Max.) 
• Low Power Dissipation 

Standby (TTL) : 60 mA(Max.) 
(CMOS):30 mA(Max.) 

Operating KM616BV4oo2-12: 240 mA(Max.) 
KM616BV4002-13: 235 mA(Max.) 
KM616BV4oo2-15 : 230 mA(Max.) 

• Single 3.3V +10%1- 5% Power Supply 
• TTL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Data Byte Control: rn : 1/01 -I/Os 

US: 1109-1/016 
• Standard Pin Configuration 

KM616BV4002J :44-S0J-400 

FUNCTIONAL BLOCK DIAGRAM 

Pre-charge Circuit 

I I 
~.---

Ao ~ 
At ;;........- t--
A>. 

A3 ;;........- ~ 
A, ~ill 
As f">== ~ 

MEMORY ARRAY 
512 Rows 

512x16 Coh . .mns 

As ----C~>-__I 
A7 ~ t--
As -----[;;;........->---1 

L..-

A9 A10 An A12 A13 A14 A1S A1B An 

11' t 

... 

t1:1:1il10" 
BfcrRONICS 

The KM616BV4oo2 is a 4,194,304-bit high-speed Static 
Random Access Memory organized as 262,144 words 
by 16 bits. 
The KM616BV4oo2 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(US, rn). 
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 KM616BV4oo2 is packaged in a 400 mil 44-pin 
plastic SOJ. 

PIN CONFIGURATION(TOP VIEW) 

At7 

At. 

US 
[B 

1/016 

11016 

11014 

1104 1/013 

Vee VS' 
v •• Vee 

110. 1/012 

IiOB 1/011 

IlOto 

1109 

WE N.e 
At. 

At. 

A7 At. 

All 

A9 22 23 Ato 

Pin Name Pin Function 

Ao-A17 Address Inputs 

WE Write Enable 

CS Chip Select 

OE Output Enable 

rn Lower-byte Control(1/01 -I/Os) 

US Upper-byte Control(I/09-1/016) 

1/01-11016 Data Inputs/Outputs 

Vee Powerj+3.3V) 

Vss Ground 

N.C No Connection 
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KM616BV4002 BiCMOS SRAM 

ABSOLUTE MAXIMUM RATINGS * 
Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss VIN,OUT -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 o to 70 °C 

* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O t070°C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vee 3,13 3.3 3.60 

Ground Vss 0 0 0 

Input High Voltage VIH 2.2 - Vee+0.3** 

Input Low Voltage VIL -0.3" 

• VIL(Min.)= -2.0V ac (Pulse Width:510 ns) for 1520 mA 
** VIH(Min.)= Vee+2.0V ac (Pulse Width:510 ns) for 1:520 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 cC, Vee=3.3V+10%J- 5%, unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vee 

0.8 

Output Leakage Current ILo C'S"=VIH or OE=VIH or WE=VIL, 

VOUT=VSS to Vee 

Average Operating Current lee Min. Cycle, 100% Duty 12 ns 

CS"=VIL, loUT=O mA 13 ns 

WE=VIL or WE~OE=VIH 15 ns 

Standby Power Supply Current ISB C"'S"=VIH, Min. Cycle 

ISB1 C"'S"~Vee-0.2V, f=O MHz 

VIN ~ Vee-0.2V or VIN:50.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

CAPACITANCE *(f=1MHz, TA=25 0C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO VIIO=OV -

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

1%Oi1'O'; 
ELECTRONICS 

Min. 

-2 

-10 

-
-
-
-
-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 J.lA 
10 J.lA 

240 mA 

235 

230 

60 mA 

30 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM616BV4002 BiCMOS SRAM 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 cC, Vce=3.3V+10%/- 5%, unless otherwise specified) 

Parameter 

Input Pulse Level 

Input Rise and Fall Time 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (B) 

Value 

o t03V 

3ns 

1.5V 

See below 

Output Load (A) 

DOUT (for tHz, tLZ, twHZ, tow, tOLZ & toHZ) 

+3.3V 

Zo=50n 
319n 

DOUT 
RL=50n 

353n 5 pF* 
o 

VL=1.5V 

* Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM616BV4002-12 KM616BV4002-13 KM616BV4002-15 

Min Max Min Max Min Max 

Read Cycle Time tRC 12 - 13 - 15 -
Address Access Time 1M - 12 - 13 - 15 

Chip Select to Output tco - 12 - 13 - 15 

Output Enable to Output tOE - 6 - 6 - 7 

m.DE Access Time tBA - 6 - 6 - 7 

Chip Enable to Low-Z Output tLZ 3 - 3 - 3 -
Output Enable to Low-Z Output tOLZ 0 - 0 - 0 -
m, DE Enable to Low-Z Output tBLZ 0 - 0 - 0 -
Chip Disable to High-Z Output tHZ - 6 - 6 - 7 

Output Disable to High-Z Output tOHZ - 6 - 6 - 7 

m.DE Disable to High-Z Output tBHZ - 6 - 6 - 7 

Output Hold from Address Change tOH 3 - 3 - 3 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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KM616BV4002 BiCMOS SRAM 

WRITE CYCLE 

Parameter Symbol 
KM616BV4002-12 Krv1616BV4002-13 KM616BV4002- 15 Unit 

Min. Max. Min. Max. Min. Max. 

Write Cycle TIme twc 12 - 13 - 15 - ns 

Chip Select to End of Write tew 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) twp 10 - 11 - 12 - ns 

(g.US valid to end of write tew 9 - 10 - 10 - ns 

Write Recovery Time tWR 0 - 0 - 0 - ns 

Write to Output High-Z twHZ - 6.5 - 7 - 7.5 ns 

Data to Write Time Overlap tow 7 - 7 - 8 - ns 

Data Hold from Write Time tOH 0 - 0 - 0 - ns 

End Write to Output Low-Z tow 3 - 3 - 3 -
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KM616BV4002 BiCMOS SRAM 

TIMING DIAGRAMS 

TIMING WAVEFORM OF READ CYCLE (W"E=VIH) 

~-------------'tRC--------------~ 

Address 

DE 

Data Out 

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 ±2oo mV from steady state voltage with Load(B). This parameter is sampled and not 100% 

tested. 
6. Device is continuously selected with ~ =VIL 
7. Address valid prior to coincident with ~ transition low. 
8. For common 1/0 applications. minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

~-------------twc--------------~ 

Address 

~------------tAw------------~I--~ twR (5) 

~~-r"r"I"'""r"{"~-r"n-'"rl~II+-----tCW(3)----1'-r-7~rrrr'7"7""T"1rrrr'7"7'" 

tBW 

I+----twp (2)--~ 

WE 

i+-----tow---+l-tOH 

Hi h-Z 
Data In 

Data Out 

~ tow~ 
~XXXX~~X~~------~H~i9~h-~Z~(8)~------I~~~~~ 
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KM616BV4002 BiCMOS,SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (C'S" Controlled) , 

twe 

Address 

tAw twR(S) 
teW(3) 

CS" 
tAS(4) tBW 

08T["g 

" 

WE 

Data In 

Data Out 

TIMING WAVEFORM OF WRITE CYCLE(3) (lJBi[S Controlled) 

i+-------twe--------+! 

Address 

~------tAW twR(5) 
""""""''''""r!""''''"'':-T-I"''''""'~------tew (3)--. ---~rtr'.rr;r-n-r7"77"777171 

____ ~~~=~---,---tBW'----.,I'--------

WE 

tow----+!-

Data Out 
Hi h-Z (8) 

t1"{:fWd" 
ElECIRONICS 



KM616BV4002 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 C"S' and WE. A write begins at the latest transition among C"S' and WE 

going low: A write ends at the earliest transition among C"S' going high and WE going high. twp is measured from 
the beginning of write to the end of write. 

3. tew is measured from the later of C"S' 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 C"S'. or WE going 

high. 
6. If oE.C'S 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 I/O applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 
8. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When c'S 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 

110 Pin 
c'S WE oE [6 DB Mode Supply Current 

1I01-1I0e 1109-11016 

H X X' X X Not Select High-Z High-Z IS8,Is81 

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

L X X H H 

L H L L H Read DouT High-Z Icc 

H L High-Z DoUT 

L L DOUT DoUT 

L L X L H Write DIN High-Z Icc 

H L High-Z DIN 

L L DIN DIN 

'Note: X means Don't Care. 

tl'!:i:fjihl; 
BfCTRONICS 
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KM616V4002A 
Preliminary 

·CMOS SRAM 

256K x 16 Bit High-Speed CMOS Static RAM 
FEATURES GENERAL DESCRIPTION 

Ao 

Al 

A2 

As 

A. 

As 

A6 

A7 

As 

• Fast Access Time 12,15,20 ns (Max.) 
• Low Power Dissipation 

Standby (TIL) : 50 mA (Max.) 
(CMOS): 10 mA (Max.) 

Operating KM616V4002A -12: 240 mA (Max.) 
KM616V4002A -15: 230 mA (Max.) 
KM616V4002A -20 : 220 mA (Max.) 

• Single 3.3±O.3V Power Supply 
• TIL Compatible Inputs and Outputs 
• Fully Static Operation 

-No Clock or Refresh required 
• Three State Outputs 
• Data Byte Control: rn : 1101 -1I0a 

US: 1109-11016 
• Standard Pin Configuration 

KM616V4002AJ: 44-SOJ-400 

FUNCTIONAL BLOCK DIAGRAM 

I 
-r>==r-
........- -

~ ~ ~ ~ 

~ 
II: 

MEMORY ARRAY 
512 Rows 

512x16 Columns 

~ -
~ 

I...-

I 
1/01 -110. r ...... I.Data 

I'C ConI. 

1109 ~11016 'I.DaIa 

1'( 
Cont. 

Column Select 

As A10A A11 A12 A13 A14 A15 A18 A17 

• 
II' 

t1'Milid'; 
nECI1IONICS 

TheKM616V4002A is a 4,194,304-bit high-speed Static 
Random Access Memory Qrganized as 262,144 words 
by 16 bits. 
The KM616V4002A uses 16 commfln 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 (US,rn). 
The device is fabricated using Samsung·s advanced 
CMOS proceSs and designed for high-speed circuit 
technology. It is particularly well suifed for use in 
high-density high-speed system applications. 
The KM616V4002Ais packaged in a 400 mil 44-pin 
plastic SOJ. 

~vee 
~vss 

PIN CONFIGURATION (TOP VIEW) 

NJ =1:=0 '-./ 
~ A17 

A, ~ ~ A,. 

A2 ~ 42 A,s 

M ~ ~ UE 
A4 :§: ~ us 
cs ~ ~ III 

1101 ~ =00 1101. 

1102 ~ 
@ 11015 

1108 9 ~ 11014 

1104 To ~ IIOt3 

Vee r,1 SOJ ~ VSS 

Vss ~ ~ Vee 
1/05 ~ ~ 1101. 
1108 ~ ii lIOn 

1/07 ~ ~ 11010 

1108 ~ ~ 1108 

WE ~ ~ N.C 

As ~ ~ A14 

As 1i ~ Al' 

A7 ~ ~ Al. 

As r, ~ An 

A9 ~ ~ Al0 

Pin Name Pin Function 

ArrA17 Address Inputs 

WE . Write Enable 

CS" Chip Select 

OE Output Enable 

rn Lower-byte Control (1I01-1I0a) 

US Upper-byte Control (1109-11016) 

1101-11016 Data Inputs/Outputs 

Vee Power (+3.3V) 

Vss Ground 

N.C No Connection 
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KM616V4002A 

ABSOLUTE MAXIMUM RATINGS * 

Item Symbol 

Voltage on Any Pin Relative to Vss VIN.OUT 

Voltage on Vcc Supply Relative to Vss Vcc 

Power Dissipation Po 

Storage Temperature Tstg 

Operating Temperature TA 

Preliminary 

CMOS SRAM 

Rating Unit 

-0.5 to 4.6 V 

-0.5 to 4.6 V 

1.0 W 

-65 to 150 ·C 

o to 70 ·C 

• Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operating section of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS (TA=O t070·C) 

Item Symbol Min. Typ. Max. 

Supply Voltage Vcc 3.0 3.3 3.6 

Ground Vss 0 0 0 
-

Input High Voltage VIH 2.2 - Vcc+0.3** 

Input Low Voltage VIL -0.3* 

• VIL(Min.)= -2.0V ac (Pulse Widths10 ns) for IS20 mA 
•• VIH(Min.)= Vcc+2.0V ac (Pulse Widths10 ns) for 1$20 mA 

DC AND OPERATING CHARACTERISTICS 
(TA=O to 70 ·C. Vcc=3.3±0.3V. unless otherwise specified) 

-

Item Symbol Test Condition 

Input Leakage Current III VIN=VSS to Vcc 

0.8 

· Output Leakage Current ILO CS"=VIH or OE=VIH or WE=VIL. 

VOUT=VSS to Vcc 

Average Operating Current Icc Min. Cycle, 100% Duty 12 ns 

CS"=VIL, IOUT=O mA, 15 ns 

VIN = VIH or VIL 20ns 

Standby Power Supply Current 19B CS"=VIH. Min. Cycle 

ISB1 CS"?:Vcc-0.2V. f=O MHz 

VIN ?: Vcc-0.2V or VINSO.2V 

Output Low Voltage VOL IOL=8mA 

Output High Voltage VOH IOH=-4 mA 

CAPACITANCE *(f=1MHz. TA=25 0C) 

Item Symbol Test Condition Min. 

Input Capacitance CIN VIN=OV -
Input/Output Capacitance CliO VOUT=OV -

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

Min. 

-2 

-2 

-
-
-
-
-

-
2.4 

Max. 

7 

8 

Unit 

V 

V 

V 

V 

Max. Unit 

2 (.lA 

2 (.lA 

240 mA 

230 

220 

50 mA 

10 mA 

0.4 V 

- V 

Unit 

pF 

pF 
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KM6t6V4002A 

AC CHARACTERISTICS 
TEST CONDITIONS 
(TA=O to 70 ac, Vee=3.3±0.3V, unless otherwise sPecified) 

Parameter 

Input Pulse Level 

Input Rise and Fall TIme 

Input and Output Timing 

Reference Levels 

Output Load 

Output Load (A) 

DOUT 

Zo=500 

Vl=1.5V 

Output Load (8) 

Preliminary 

CMOS SRAM 

Value 

Oto3V 

3ns 

1.5V 

See below 

(for tHZ, tll, IwHz, tow. tOLZ & toHZ) 

+3.3V 

3190 

DOUT 

3530 5pF* 

• Including Scope and Jig Capacitance 

READ CYCLE 

Parameter Symbol 
KM61.6V4002A -12 KM616V4002A -15 KM616V4002A -20 

Unit 

Min Max Min Max Min Max 

Read Cycle Time tRC 12 - 15 - 20 - ns 

Address Access Time tAA - 12 - 15 - 20 ns 

Chip Select to Output teo - 12 - 15 - 20 ns 

Output Enable to Output tOE - 6 - 7 - 9 ns 

[E.Ue- Access Time tBA - 6 - 7 - 9 ns 

Chip Enable to Low-Z Output III 3 - 3 - 3 - ns 

Output Enable to Low-Z Output tOll 0 - 0 - 0 - ns 

[E. US Enable to Low-Z Output tBlZ 0 - 0 - 0 - ns 

Chip Disable to High-Z Output 1HZ - 6 - 7 - 9 ns 

Output Disable to High-Z Output 10HZ - 6 - 7 - 9 ns 

LS.UBDisable to High-Z Output tBHZ - 6 - 7 - 9 ns 

Output Hold from Address Change tOH 3 - 3 - 3 - ns 

352 1-1'!:i:tji' US 
ELECTRONICS 



KM616V4002A 

WRITE CYCLE 

Parameter Symbol 
KM616V4002A -12 KM616V4002A-15 

Min. Max. Min. 

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 Wtite tAW 8 - 10 

Write Pulse Width(OE High) twp 8 - 10 

Write Pulse Width(OE Low) twp 10 - 12 

CB.US valid to end of write tsw 8 - 10 

Write Recovery Time tWR 0 - 0 

Write to Output High-Z tWHZ - 6 -
Data to Write Time Overlap tow 6 7 

Data Hold from Write Time tOH 0 0 

End Write to Output Low-Z tow 3 - 3 

TIMING DIAGRAMS 
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) 

(C"~=OE=VIL. WE=VIH) 

Max. 

-
-
-

-
-
-
-
-
7 

-

-

Preliminary 

CMOS SRAM 

KM616V4002A -20 
Unit 

Min. Max. 

20 - ns 

12 - ns 

0 - ns 

12 - ns 

12 - ns 

14 - ns 

12 - ns 

0 - ns 

- 9 ns 

9 - ns 

0 - ns 

3 \ - ns 

Address -b-H tAA_._~_3_-_-
P,,';oo, Oat, V,I. ~ _____ D_a_ta_V_a_li_d _____ _ Data Out 

tl,'{¥jiiUtJt 
ELEmONICS 
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KM616V4002A 
Preliminary 

CMOS SRAM 

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

~-------tRC:---------'" 

Address 

oE 

Data Out 

NOTES (READ CYCLE) 
1. WE is high for read cycle. 
2. All read cycle timing is referenced from the last valid address to the first transition address. 
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced 

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

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

tested. 
6. Device is continuously selected with C'S =VIL 
7. Address valid prior to coincident with C'S transition low. , 
8. For common 1/0 applications, minimization or elimination of bus contention conditions is necessary during read and 

write cycle. 

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

~------------MC-------------~ 

Address 

~-----------tAW---------~~~ tWR(5) 

.,....,....,...,...,....,....,....,...,....,...,.......,....,J..,-........ ~-------tcw (3)-----+l,,...,....,..rT..,....,....,..rT..,....,...,....,...,....,....,.., 

tew 

UB7CS 

~------twP (2)---+1 

1+----tDw---~-tDH 

Hi h-Z 
Data In 

Data Out 

tOHZ(S)j tow~ 
XXXXXX"ttX=X~I--_---'H..::.l2;i9h~-Z..I::'-(8) __ - I~MMMMMr?r'7n 

t1:'{:fWd'; 
ELEmONICS 
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KM616V4002A 
Preliminary 

CMOS SRAM 

TIMING WAVEFORM OF WRITE CYCLE(2) (CSControlled) 

Address 

OB7IB 

Data In 

Data Out 

~------twc--------+I 

~-----tAw-----~+I twR(5) 

-------+-~~----teW(3)-------;~r--------

tAS(4) k--k=====t;tB;W;====~ 

toW----+!-

Hi h-Z (8) 

TIMING WAVEFORM OF WRITE CYCLE(3) (UB7[B Controlled) 

twe 

Address 

tAW twR(5) 

teW(3) 
CS 

tBW 

OB7rEl 

tWP(2) 

WE 

tow 

Data In 

tWHZ(6) 

Hi h-Z (8) 
Data Out 

355 
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KM6~1'6V4002A 

NOTES (WRITE CYCLE) 

Preliminary 

CMOSSRAM 

1. All write cycle timing is referenced from the last \(alid address to the first transition address . 
. 2. A write occurs during the overlap.ofa low C"S"and Wl:. A write begins at the latest transition among C"S" and WE 

going low: A write ends at the earliest transition among C"S" going high and Wl: going high. twp is measured from 
the beginning of write to the end of write: 

3. tcw is measured from the later of C"S" 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. tWA applied in case a write ends as C"S", or WE going 

high. 
6. If OE.c"s" 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 outpulmust 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 C"S" goes low simultaneously with WE going low or after Wl: going low, the outputs remain high impedance state. 
9. Dout is the read data of the new address. 

10. When C"S" 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 

110 Pin us C"S" WE oE rn .. Mode Supply Current 
1/01-1/08 1/09-1/016 

H X X' X X Not Select High-Z High-Z IS8,ls81 

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

L X X H H 

L H L L H Read DOUT High-Z Icc 

H L High-Z DOUT 

L L DOUT DOUT 

L L X L H Write DIN High-Z Icc 

H L High-Z DIN 

L L DIN DIN 

'Note: X means Don't Care. 

t1,nii"" 
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- KM718B86 64K x 18 Sync. Burst SRAM -with 
- KM718BV87 64K x 18 Sync. Burst SRAM with I 
- KM718B90 64K x 18 Sync. Burst SRAM with Li 
- KM718BV87AT 64K x 18 Sync. Burst SRAM with I 
- KM732V588 32K x32 Sync. Pipe & Burst SRAM 
- KM732V589/L 32K x32 Sync. Pipe & Burst SRAM 
- KM716V689 64K x 16 Sync. Pipe & Burst SRAM 
- KM736V695/L 64K x 36 Sync. Pipe & Burst SRAM 
- KM736V687 64K x36 Sync. Burst SRAM with 





KM718B86 64Kx18 Synchronous SRAM 

64K x 18-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. 
• AlJSP.ADSC.AbV Burst Control Pins. 
• TTL-Level Three-State Outputs. 
• 3.3V 1/0 Compatible. 
• 52-Pin PLCC Package. 

FAST ACCESS TIMES 

Parameter Symbol -8 ·9 ·10 ·12 Unit 

Cycle Time tCYC 15 15 17 20 ns 

Clock tCD 8 9 10 12 ns Access Time 
Output Enable tOE 5 5 5 6 ns Access Time 

PIN CONFIGURATION(Top View) 

1/09 

1/010 

Vcc 
Vss 

1/011 

1/012 

1/013 

1/014 

Vss 
Vcc 

1/015 

1/016 

1/017 

~~~~~~~~~~~~~ 
o 

52-PLCC-SQ 

tl,!tI:fJlia> 
ELECTRONICS 

GENERAL DESCRIPTION 
The KM718B86 is a 1,179,648 bit 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 
component count implementations 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. 

Bursts can be initiated with either the address status 
processor (ADSP) or address status cache controller 
(ADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (A[Ji7) 
input. 
The KM718B86 is implemented in Samsung's high 
performance BiCMOS technology and is available in a 
52 pin PLCC package. Multiple power and ground pins 

are utilized to minimize ground bounce 

1/08 

1/07 

1/06 

Vcc 
Vss 
1/05 

1/04 

1/03 

1/02 

Vss 
Vcc 
1/01 

1/00 

PIN DESCRIPTION 

Pin Name Pin Function 

AO-A15 Address Inputs 

K Clock 

rw.DW Write Enable 

C"S Chip Selects 

OE Output Enable 

ADV Burst Address Advance 

AlJSp, AlJSC' Address Status 

1/00-1/017 Data InputslOutputs 

Vcc +5V Power Supply 

Vss Ground 
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KM718886 

LOGIC BLOCK DIAGRAM 

ADV 

K 

ADS" 
AIJS1' 

BURST CONTROL LOGIC 
C 

AO-A 15 

uw 
[W 
151: 

1/00 -1/017 

-

CONTROL LOGIC 

FUNCTION DESCRIPTION 

~ 
r 

64Kx18 Synchronous SRAM 

Burst 64Kx18 

Address r-+ MEMORY 

Counter A'O-A'1 ARRAY 

I AO-A1 

ADDRESS I A2-A15 

REGISTER I 
l DATA-IN r REGISTERS 

J I OUTPUT 

I BUFFER 

+ 

rtw KM718B86 is a synchronous SRAM designed to support the burst address accessing sequence of the i486/586 
microprocessor. All inputs (with the exception of ITE) are sampled on rising clock edges. The start and duration of the 
burst access is controlled by AITS"C and AlJS"P". The accesses are enabled with the chip select signals and output 
Anable. Wait states are inserted into the access with ALiV. 

Read cycles are initiated with ALiS1' (regardless of [W,UW and ~) using the new external address clocked into 
the on-chip address register whenever AITS""P" is sampled low, the chip selects are sampled active, and the output 
buffer is enabled with D"E. ADV is ignored on the clock edge that samples ALiS1' asserted, but is sampled on the next 
and subsequent clock edges. The address is incremented internally for the next access of the burst when [W,UW is 
sampled HIGH and ADV is sampled low. 

Write cycles are performed by disabling the output buffers with ITE and asserting [W,OW. [W,OW is ignored on the 
Glock edge that samples AITS""P" low, but is sampled on the next and subsequent clock edges. The output buffers are 
disabled when [W.UW is sampled low (regardless of ITE). Data is clocked into the data input register when [W,OW is 
sampled low. Theaddress is incremented internally to the next address of burst if both [W,OW and ADV are sampled 
low. Individual byte write cycles are performed by sampling low only one byte write signal ( [War OW ), and [W 
controls 1/00 - 1/07 and UW controls 1/08 - 1/017. 
Read or write cycles (depending on [W,OW) may also be initiated with~, instead of ALiS1'. The differences 
between cycles initiated with ~ and AITS"P are as fOllows; 

• ADS"P must be sampled high when AITSC is sampled low to initiate a cycle with ~ . 
• [W,UW is sampled on the same clock edge that samples ~ low (and ALiS1' high). 

Address 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 
Case 1 Case 2 Case 3 Case 4 

A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 

4; 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 

t1:!:,¥ji'U> 
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KM718B86 64Kx18 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

C"S" ADS1'" AD"SC" 7i.DV J:W7UW K Address Accessed Operation 

H L X X X t NIA Not Selected 

H X L X X t NIA Not Selected 

L L X X X t External Address Begin Burst Read Cycle 

L H L X H t External Address Begin Burst Read Cycle 

X H H L H t Next Address Continue Burst Read Cycle 

X H H H H t Current Address Suspend Burst Read Cycle 

L H L X L t External Address Begin Burst Write Cycle 

X H H L L t Next Address Continue Burst Write Cycle 

X H H H L t Current Address Suspend Burst Write Cycle 

NOTE1: X means "Don't Care" 
NOTE 2 : The rising edge of clock is symbolized by t 

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

OE Operation 

L Read 1/00-1/017 

H Outputs High-Z 

X Not Selected. Outputs Hlgh-Z 

NOTE1: X means "Don't Care" 
NOTE 2 : For write cycles that follow read cycles. the output buffers must be disabled with OE, otherwise data bus 

contention will occur. 

ABSOLUTE MAXIMUM RATINGS* 
Parameter Symbol Rating Unit 

Voltage on Vcc 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 TaPR o 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 o~thls specification Is not Implied. Exposure to absolute maximum rating conditions 

for extended periods may affect reliability. 

tl'Mtjil}·; 
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KM718B86 64Kx18 Synchronous,SRAM 

OPERATING CONDITIONS (O°C ~ TA ~ 70°C) 

Parameter Symbol Min Typ. Max Unit 

Supply Voltage Vce' 4.75 5.0 5:25 V 

Ground Vss 0 0 0 V 

CAPACITANCE* (TA=25°C, f",1MHz) 

Parameter Symbol Test Condition Min Max Unit 

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, Vcc=5V±5%, unless otherwise specified) 

Parameter Value 

Input Pulse Level o t03V 

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 (Vcc=5V±5%, TA=O°C to +70°C) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current iii Vcc=Max; VIN=VSS to Vcc -2 +2 IlA 

Output Leakage Current 101 Output Disabled -2 +2 IJA 

Operating Current Icc Vcc=Max mA 

10uT=OmA 15ns - 270, 

Cycle Time ~ tCYC min 17ns - 260 

20ns - 250 

Standby Current Isb Device deselected, 10uT=OmA, Min Cycle - 90 mA 

All Inputs = VIH and VIL .VIH ~ 3V and VIL=OV i 

Output Low Voltage Vol 101=8.0mA 0.4 V 

Output High Voltage Voh loh=-4.0mA 2.4 3.3 V 

Input Low Voltcilge' " Vii -0.5' 0.8 V 

Input High Voltage Vih 2.2 Vcc+0.5 V 

• ViI(min)=-3.0 (Pulse Width $20ns) 
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KM718B86 64Kx18 Synchronous SRAM 

AC TIMING CHARACTERISTICS (Vcc=5V±5%, TA=O°C to +70°C) 

KM718B86-8 KM718B86-9 KM718B86-10 KM718B86-12 
Parameter Symbol 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 ° ° a a 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 IDS 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 High 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 IDH 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 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 

NOTE: All address inputs must meet the specified setup and hold times for all rising clock (Kl edges whenever AOsc:: 
and/or AIJS"P 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. Both chip selects must be active 
whenever A~ or AOS"P is sampled low in order for the this device to remain enabled. 

Output load (Al Output load (Bl 
(for tlZC, tLZOE, tHZOE & tHZC) 

+5V 

4800 

Zo=500 Dout 

Rl=500 2550 5pF* 

Vl=1.5V 

tl:!ti:fjiUi;; 
ELECTRONICS 

363 

I 



CrJ 
en 
~ 

Clock 

AOSP 

ADSC 

Adchss 

fJWl[W 

cs 

7il5V 

rn: 

DaIa. ou: 

llMIt-U WAVEFORM OF READ CYCLE 

. ..' ,::: .: 

A1 A2 A3 

I rHS~rHH! Ii . iii . I! I! 
~~i~I~:~I~I~~'~'~'~ 

~,~ ___ i 
'XXAAxxHxAXXXx'XAXAXA ~ i X K AI ,: 'XX X " ~ 

(ADV INSERTS WAIT STATE) 

" 

" 
tHlC[ 

02-3 Ql.4 

,.", 
s: ..... 
...&. 

CD 
OJ 
CD 
0) 

.0) 

~ 

" ...&. 

CD 

!R ::s 
(') 
:r 
~ o ::s o 
r::: 
o 
tn 
::D .» 
s:: 



Clock 

AIJSP 

AD"SC 

Adchss 

fJWl[W 

CS 

ATJV 

or: 

Dalaln 

~I 
0) DalaOIi: 
CJ1 

TlMI~WAVEFORMOF 'WRITE CYQ..E 

:{~H_+tCL.: 

: '---1: '---1~-{c~ '---1[ '---1[ '---1\ '---1[ '---1[ '---1: '---1: '---1: ~: 

YJ i G ! 'Om i !It!/ i V:j:Jjj : V:j:Jjj ! V:j:Jjj ! V:j:Jjj i V:j:Jjj • V:j:Jjj i V:j:Jjj : V:j:Jjj ! 
I ! : : : : I I i I ~S~~H I ! 

'tJ I WJtIII#IJj I WJtIII#IJj i V:j:Jjj i V:j:Jjj i V:j:Jjj I V:j:Jjj i ~. !IIIJ ! 'fIlIJ I V:j:Jjj i 
: i ; : : f : 1 i 1 : : l 

M ~ ~ 

YJ i.1 ~ I lIlA i lIlA i lIlA illlA I lIlA I G: tmA I 
~!~I~ 

: : .! i ..,j-.Jfiii i !~\ i " ! IitJtJJJtJm I WJtIII#IJj i '\ItA I i '\ItA i lIlA i i ~ovs ; ~OVH I tmA I 

!1~lil~ 
D3't 

• 

" 3: 
~ -. 
CO 
m 
CO 
(7) 

(7) 
~ 

~ -. 
CO 

!R 
::::J 
(') 
:::r 
a 
::::J o 
C 
UJ. 
en 
:u 
l> 

== 



c..> 
0) 
0) 

CJoc,k 

ADS'P 

llMIN3WAYEFORMOF CCtr1BIHATKlN REA£JWRITE CYCLE 

UWl[W 'tt!fltI.Xt!IIt! '. i ! '(jjJj ! '(jjJj ! '(jjJj ! '(jjJj! 

cs-_I.I~I~ 
AOV 

OE 

Dalaln 

DalaotJ: 

! i ~DVSm~DVH i 1 

~ ~i~ lIlA. lIlA ~ 
i ! \ Y f ! ! ~ I, ! 

teD:~ ~I 

tlZC~ -I i-tHZOE 

:O~: .. IOH, 

02-1 

IDE!+-­
tlZOE~ . 

~IOH 

--------IIH! 01-1 ~ ~ H QH XXX ~2 m ~3 XXX 004 ))---

~ g 
...... ..... 
Of 
aJ 
Q) 
0) 

'.'. 

0) 
~ 

~ ..... 
Q) 

en 
'< :::s 
n 
::T a 
:::s o 
c 
en 
en 
lJ » 
3: 



c.> 
0> 

"" 

Clock 

AOSC 

Adcress 

UWl[W 

cs 

7i.T5V 

OJ: 

OiIaOIt 

OiIaln 

TlMII'Ki WA YEFORM OF SINGLE READlWRITE CYCLE (ADSC Controlled) 

: 1'-----1: 

~ tI!A tI!A !IJtI. WA !l!A.!l!A.!l!A ~ 1 ~ 
; : : ; : tA.SWtA.H; : 

~ r-""\ ~ r-""\ ~ ,.....L-, t""TAl1~1CA"X"":\ ~ I. x X K X R:X A X A X A A A ) 

'!Jlj i WJj WJj WJj • !l!A G WJj WJj i WJj 

G ! ! 
~ !l!A !l!A !tlt!t!fJItA !l!A !l!A i!l!A !l!A It/IJ WJj 
i i ! 

IDE 
tLZOE 

----+il [ 01-1 

tDSMtDH 
( Os.iXXfDG:1-+KXm-1 ) 

teol 
tLZct 

• 

09-1 J---

" s: 
...... 
..&. 

CO 
m 
CO en 

en 
~ 

~ 
..&. 

CO 
CJ) 
'< 
::l 
() 
::l" a 
::s o 
c 
(I) 

CJ) 
:u 
l> s: 



(.) 
0> 
(Xl 

Clock 

AOSl' 

Adct"ess 

UW1[W 

cs 

AOV 

OE 

DalaOtJ: 

Dalaln 

TIMJI'6 WAVEFORM OF SIt-f3LE READlWRITE CYCLE (AOSP Controlled) 

~ i;I;;r;;,;: ~i;: WA, um lWA I UtA imw i YfiD 
1 ! ! 1 j ! . ~ . 1 t !. ,i ! 1 

~I_I_I~ G :! f , 

i ffIlA ffIlA ffIlA tIIIIiftttJA tIIIIiftttJA lII#& . ffIlA 8JtIf#j 
1 ~!!! . 

t4DVS ~ t4DVH 

!~ VfIII#IlIIJ -
---;-,! J! I I I ~ I !. I hi! i~ 

ilOE 
tLZOE 

lCD' 

t1..Zc t 

------------IC~ D~1f(ftffIft!1QM) . 

A, 
i: s ..... 
CO 
OJ 
CD 
(J.) 

~ 
~ ...... 
CD 

!l 
~ 
n 
:r a 
~ 
o 
;" 
i)) 
:D 
)* 
i: 



KM718BV87 64Kx18 Synchronous SRAM 

64K x 18-Bit Synchronous Burst SRAM 

FEATURES GENERAL DESCRIPTION 
• 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 Outputs. 

• 5V Tolerant 1/0. 

• 52-Pin PLCC Package. 

FAST ACCESS TIMES 

Parameter Symbol -9 -10 -12 Unit 

Cycle Time tCYC 15 17 20 ns 

Clock tCD 9 10 12 ns Access Time 
Output Enable tOE 5 5 6 ns Access Time 

PIN CONFIGURATION(Top View) 

1/09 

1/010 

Vec 

Vss 

1/011 
1/012 
1/013 

1/014 
Vss 

Vcc 
11015 
1/016 

1/017 

~~t5~~~~~~~~~~ 
o 

S2-PLCC-SQ 

tl" t,¥jiU i$t 
ELECl'RONICS 

The KM718BV87Is a 1,179,648 bit Synchronous Static 

Random Access Memory designed to support zero wait 

state performance with advanced i486/Pentium address 
pipelining. 

When CS" is high, A!JS1:S is blocked to control signals. 
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 component count 

implementations 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. 
Bursts can be initiated with either the address status 

processor (A!JS1:S) or address status cache controller 
(~) inputs. Subsequent burst addresses are 

generated internally in the system's burst sequence and 

are controlled by the burst address advance (ADV) 

input. 
The KM718BV87 is implemented in Samsung's high 
performance BiCMOS technology and is available in a 

52 pin PLCC package. Multiple power and ground pins 

are utilized to minimize ground bounce 

1/08 
1/07 

1/06 

Vcc 
Vss 

1/05 
1/04 

1/03 

1102 
Vss 

Vcc 

1/01 
1/00 

PIN DESCRIPTION 

Pin Name Pin Function 

AO-A1S Address Inputs 

K Clock 

[W,TJW Write Enable 

CS" Chip Selects 

"DE Output Enable 

ADV Burst Address Advance 

A!JS1:S, ~ Address Status 

1/00-1/017 Data Inputs/Outputs 

Vcc +3.3V Power Supply 

Vss Ground 
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KM718BV87 

LOGIC BLOCK DIAGRAM 

BURST CONTROL LOGIC 

ow 
[W 

DE 

1/00 

r-

AO-A15 

)ro~ 

CONTROL LOGIC 

-1/017 

FUNCTION DESCRIPTION 

~ 
r 

64Kx18 Synchronous SRAM 

Burst 64Kx18 

Address ~ MEMORY 

Counter A'0-A'1 ARRAY 

I AO-A1 

ADDRESS I A2-A15 

REGISTER I 
L DATA-IN r REGISTERS 

I I OUTPUT 
-, BUFFER 

~ 

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 AD"SC" and ArrS"P". The accesses are enabled with the chip select signals and output 
enable. Wait states are inserted into the access with ArJil. 

Read cycles are initiated with ArrS"P" (regardless of [W,UW and AD"SC") using the new external address clocked into 
the on-chip address register whenever ~ is sampled low, the chip selects are sampled active, and the output 
buffer is enabled with DE: ArJil is ignored on the clock edge that samples ~ asserted, but is sampled on the next 
and subsequent clock edges. The address is incremented internally for the next access of the burst when [W,OW is 
sampled HIGH and ArJil is sampled low. And AO"Sl'" is blocked to control signals by disabling CS". 

Write cycles are performed by disabling the output buffers with OE and asserting [W,OW. [W,OW is ignored on the 
clock edge that samples AIYSP" low, but is sampled on the next and subsequent clock edges. The output buffers are 
disabled when [W,OW is sampled low (regardless of OE). Data is clocked into the data input register when [W,OW is 
sampled low. The address is incremented internally to the next address of burst if both [W,OW and ArJil are sampled 
low. Individual byte write cycills are performed by sampling low .only .one byte write signal ( [W or OW ), and [W 
controls 1/00 - 1/07 and OW controls 1/08 - 1/017. 
Read or write cycles (depending on [W,OW) may also be initiated with AD"SC", instead of AO"Sl'". The differences 
between cycles initiat.ed with AI:JS"C" and ~ are as follows; 

• ADS"P" must be sampled high when AI:JS"C" is sampled low to initiate a cycle with AD"SC" . 
• [W,UW is sampled on the same clock edge that samples AI:JS"C" low (and ArrS"P" high), 

Address 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 
Case 1 Case 2 Case 3 Case 4 

A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 • 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 

t1:!:':filiUS: 
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KM718BV87 64Kx18 Synchronous SRAM 

TRUTH TABLES 

SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

C"S AU~ AUSC ADV [WJUW K Address Accessed Operation 

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 NIA 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 

NOTE 1: X means "Don't Care" 

NOTE 2 : The rising edge of clock is symbolized by t 

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

eYE Operation 

L Read 1/00-1/017 

H Outputs High-Z 

X Not Selected, Outputs High-Z 

NOTE 1: X means "Don't Care" 

NOTE 2 : For write cycles that follow read cycles, the output buffers must be disabled with eYE, otherwise data bus 

contention will occur. 

ABSOLUTE MAXIMUM RATINGS* 
Parameter Symbol Rating Unit 

Voltage on Vcc Supply Relative to Vss Vcc -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 -65 to +150 °C 

Operating Temperature TOPR o 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. 
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KM118BV87 64Kx18 Synchronous SRAM 

OPERATING CONDITIONS (O°C ~ TA ~ 70°C) 

Parameter Symbol Min Typ. Max Unit 

Supply Voltage Vee 3.13 3.3 3.47 V 

Ground Vss 0 0 0 V 

CAPACITANCE* (TA=25°C, f=1MHz) 

Parameter Symbol Test Condition Min Max Unit 

Input Capacitance CIN VIN=OV - 5 pF 

Output Capacitance GoUT VOUT=OV - 8 pF 

'NOTE: Sampled not 100% tested. 

TEST CONDITIONS (TA=O°C to 70°C, Vcc=3.3V±5%, unless otherwise specified) 

Parameter Value 

Input Pulse Level o t03V 

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 (Vce=3.3V±5%, TA=O°C to +70°C) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current Iii Vee=Max; VIN=VSS to Vee -2 +2 ~A 

Output Leakage Current 101 Output Disabled -2 +2 ~A 

Operating Current lee Vcc=Max 15ns - 270 mA 

10uT=OmA 17ns - 260 

Cycle Time ~ tCYC min 20ns - 250 

Standby Current Isb ~=VIH, 10uT=OmA, Min Cycle - 80 rnA 

Output Low Voltage Vol lol=8.0mA - 0.4 V 

Output High Voltage Voh loh=-4.0mA 2.4 - V 

Input Low Voltage Vii -OS 0.8 V 

Input High Voltage Vih 2.2 5.5 V 

• Vil(min)=-3.0 (Pulse Width 520ns) 

tl:Mfjii}i*' 
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KM718BV87 64Kx18 Synchronous SRAM 

AC TIMING CHARACTERISTICS (Vce=3.3V±5%, TA=O°C to +70°C) 

KM718BV87·9 KM718BV87·10 KM718BV87·12 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Cycle Time tCYC 15 17 20 ns 

Clock Access Time teo 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 a 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 teSH 0.5 0.5 0.5 ns 

NOTE: All address inputs must meet the specified setup and hold times for all rising clock (K) edges whenever AlYSC 
and/or AlJS"F> 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. Both chip selects must be active 
whenever AD"SC or AlJS"F> is sampled low in order for the this device to remain enabled. 

Output load (A) 

Zo=500 

Rl=500 

* Including Scope and Jig CapaCitance 

t1,'{¥iliU» 
ELECTRONICS 

VL=1.5V 

Rg.1 

Output load (B) 
(for tLZC, tLZOE, tHZOE & tHZC) 

+3.3V 

3190 

Dout 

3530 5pF* 
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KM718B90 64Kx18 Synchronous SRAM 

64K x 18-Bit Synchronous Burst SRAM 

FEATURES GENERAL DESCRIPTION 
• 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. 
• AlJSl5.AD"SC",AlJil Burst Control Pins. 
• TTL-Level Three-State Outputs. 
• 3.3V 1/0 Compatible. 
• 52-Pin PLCC Package. 

FAST ACCESS TIMES 

Parameter Symbol -8 -9 -10 -11 Unit 

Cycle Time tCYC 15 15 17 20 ns 

Clock tCD 8 9 10 11 ns Access Time 
Output Enable tOE 5 5 5 6 ns Access Time 

PIN CONFIGURATION(Top View) 

1/09 

1/010 

Vcc 
Vss 

1/011 

1/012 

1/013 

1/014 

Vss 

Vcc 
1/015 

1/016 

1/017 

o 

52-PLCC-SQ 

tl'MfJliU> 
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The KM718B90 is a 1,179,648 bit 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 
component count implementations 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. 
Bursts can be initiated with either the address status 
processor (ArYS"P") or address status cache controller 
(AO"S"C") inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (AlJil) 

input. 
The KM718B90 is implemented in Samsung's high 
performance BiCMOS technology and is available in a 
52 pin PLCC package. Multiple power and ground pins 
are utilized to minimize ground bounce 

1/08 
1/07 
1/06 

Vcc 
Vss 
1/05 
1/04 

1/03 
1/02 
Vss 
Vcc 
1/01 
1/00 

PIN DESCRIPTION 

Pin Name Pin Function 

AO-A15 Address Inputs 

K Clock 

r:w,UW Write Enable 

~ Chip Selects 

OE Output Enable 

AlJil Burst Address Advance 

ArYS"P", AO"S"C" Address Status 

1/00-1/017 Data InputslOutputs 

Vcc +5V Power Supply 

Vss Ground 
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KM718B90 

LOGIC BLOCK DIAGRAM 

BuRsT CONTROL L.OGIC 
C 

AO-A 15 

UW 
(W 

or 
1/00 -1/017 

. 

L...-

CONTROL LOGIC 

FUNCTION DESCRIPTION 

1f 
r 

64Kx18 Synchronous SRAM 

Burst 64Kx18 

Address ,.. MEMORY 

Counter A'O-A'l ARRAY 

I AO-Al 

ADDRESS I A2-A15 

REGISTER I 
[ DATA-IN 
T REGISTERS 

I I 
OUTPUT 

I BUFFER 

! 

The KM718B90 is a synchronous SRAM designed to support the burst address accessing sequence of the POWER 
microprocessor. All inputs (with the exception of or) are sampled on rising clock edges. The start and duration of the 
burst access is controlled by ADSC and AlJS1". The accesses are enabled with the chip select signals and output 
enable. Wait states are inserted into the access with AOV. 

Read cycles are initiated with AlJS1" (regardless of [W,OW and ArrSC) using the new external address clocked into 
the on-chip address register whenever A'0'Sl" is sampled low, the chip selects are sampled active. and the output 
buffer is enabled with or. AUV is ignored on the clock edge that samples AlJS1" asserted. but is sampled on the next 
and subsequent clock edges. The address is incremented internally for the next access of the burst when [W'OW is 
sampled HIGH and AOV is sampled low. 

Write cycles are performed by disabling the output buffers with OE and asserting [W,OW. [W,OW is ignored on the 
clock edge that samples A'OSP' low, but is sampled on the next and subsequent clock edges. The output buffers are 
disabled when [W'OW is sampled low (regardless of or). Data is clocked into the data input register when [W,OW is 
sampled low. The address is incremented internally to the next address of burst if both [W,OW and AOV are sampled 
low. Individual byte write cycles are performed by sampling low only one byte write signal ( [W or OW ), and [W 
controls 1/00 - 1/07 and OW controls 1/08 -1/017. 
Read or write cycles (depending on [W,UW) may also be initiated with ADSC, instead of AUSP. The differences 
between cycles initiated with ArrSC and AlJS1" are as follows; 

• A'OSP must be sampled high when ADSC is sampled low to initiate a cycle with AO'SC . 
• [W, OW is sampled on the same clock edge that samples AO'SC low (and AlJS1" high). 

Address are generated for the burst accesses as shown below. The starting point of the burst sequence is provided by 
the e)(ternal address. The burst address counter wraps around to its initial state upon completion. 

BURST SEQUENCE TABLE 
Case 1 Case 2 Case 3 Case 4 

Al AO Al AO Al AO Al AO 

First Address 0 0 0 1 1 0 1 1 

~ 0 1 1 0 1 1 O' 0 
1 0 1 1 0 0 0 1 

Fourth Address 1 1 0 0 0 1 1 0 

tl'Biji'a> 
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KM718B90 64Kx18 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

C"S" AOSl'" AIJ'SC ADV rwrow K Address Accessed Operation 

H L X X X 1 N/A Not Selected 

H X L X X 1 N/A Not Selected 

L L X X X 1 External Address Begin Burst Read Cycle 

L H L X H f External Address Begin Burst Read Cycle 

X H H L H f Next Address Continue Burst Read Cycle 

X H H H H f Current Address Suspend Burst Read Cycle 

L H L X L f External Address Begin Burst Write Cycle 

X H H L L f Next Address Continue Burst Write Cycle 

X H H H L f Current Address Suspend Burst Write Cycle 

NOTE1: X means "Don't Care' 
NOTE 2 : The rising edge of clock is symbolized by t 

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

O"E Operation. 

L Read 1/00-1/017 

H Outputs High-Z 

X Not Selected, Outputs High-Z 

NOTE 1: X means "Don't Care" 
NOTE 2 : For write cycles that follow read cycles, the output buffers must be disabled with Q"E, otherwise data bus 

contention will occur. 

ABSOLUTE MAXIMUM RATINGS· 
Parameter Symbol Rating Unit 

Voltage on Vcc Supply Relative to Vss Vcc -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 o to +70 °C 

Storage Temperature Range Under Bias TSIAS -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"tifijiU> 
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KM718890 64Kx18 Synchronous'SRAM 

OPERATING CONDITIONS (OOeSTAS700e) 

Parameter Symbol Min Typ. Max Unit 
.' 

Supply Voltage Vcc 4.75 5.0 5.25 V 

Ground Vss 0 0 0 V 

CAPACITANCE* (TA=25°e, f=1MHz) 

Parameter Symbol Test Condition Min Max Unit 

Input Capacitanoe CIN VIN=OV - 5 pF 

Output Capacitance COUT VOUT=OV - 8 pF 

'NOTE: Sampled not 100% tested. 

TEST CONDITIONS (TA=ooe to 7ooe, Vcc=5V±5%, unless otherwise specified) 

Parameter Value 

I nput Pulse Level o t03V 

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 (Vcc=5V±5%, TA=ooe to +70°C) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current Iii Vcc=Max; VIN=VSS to Vcc -2 +2 IlA 

Output Leakage Current 101 Output Disabled -2 +2 IlA 

Operating Current Icc Vcc=Max mA 

10uT=OmA 15ns - 270 

Cycle Time 2: tCYC min 17ns - 260 

20ns - 250 

Standby Current Isb Device deselected. IOUT=OmA. Min Cycle - 90 mA 

All Inputs = VIH and VIL ,VIH 2: 3V and VIL=OV 

Output Low Voltage Vol 101=B,OmA - 0.4 V 

Output High Voltage Voh loh=-4.0mA 2.4 3.3 V 

Input Low Voltage Vii -0.5" 0.8 V 

Input High Voltage Vih 2.2 Vcc+O.5 V 

• Vil(min)=-3.0 (Pulse Width :>20ns) 

41,'{¥J1iUS 
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KM718890 64Kx18 Synchronous SRAM 

AC TIMING CHARACTERISTICS (Vcc=5V±5%, TA=O°C to +70°C) 

KM718B9D-8 KM718B9D-9 KM718B90-10 KM118B90-11 
Parameter Symbol Unit 

Min Max Min Max Min Max Min MaJ 

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 S 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 S 5 S 6 ns 

Address Setup to Clock High tAS 2.5 2.5 2.S 2.S ns 

Address Status Setup to Clock High tSS 2.5 2.5 2.5 2.5 n$ 

Data Setup to Clock High tDS 2.5 2.5 2.5 2.S ns 

Write Setup to Clock High tWS 2.5 2.S 2.5 2.S ns 

Address Advance Setup to Clock High tADVS 2.S 2.5 2.S 2.S ns 

Chip Select Setup to Clock High tCSS 2.S 2.5 2.5 2.5 ns 

Address Hold from Clock High tAH O.S 0.5 0.5 0.5 ns 

Address Status Hold from Clock High tSH O.S 0.5 O.S 0.5 ns 

Data Hold from Clock High tDH O.S 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 High tADVH O.S 0.5 0.5 0.5 ns 

Chip Select Hold from Clock High tCSH 0.5 0.5 0.5 O.S ns 

NOTE: All address inputs must meet the specified setup and hold times for all rising clock (K) edges whenever AO"SC 
and/or AITSP" 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. Both chip selects must be active 
whenever AITSC or AITSP" is sampled low in order for the this device to remain enabled. 

Output load (A) 

Zo=500 

Rl=500 

• Including Scope and Jig Capacitance 

tl:MfJi'U; 
ElECTRONICS 

Vl=1.5V 

Fig. 1 

Output load (B) 
(for tLZC, tLZOE, tHZOE & tHZC) 

+5V 

4800 

Dout 

2550 SpP 
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KM718BV87 A T 
PRELIMINARY 

64Kx18 Synchronous SRAM 

64K x 18-Bit Synchronous Burst SRAM 

FEATURES GENERAL DESCRIPTION. 
• 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 110 Pins 
• Byte Writable Function. 
• Global Write Enable Controls a full bus-width write 
• Asynchronous Output Enable Control. 
·/ADSP, IADSC, IADV 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 Outputs. 
·100-Pin TQFP Package. 

FAST ACCESS TIMES 

Parameter Symbol -8 -9 

Cycle Time tCYC 11 15 

Clock Access 
tCD 8 9 

I Tim" 
Output Enable 

tOE 5 5 Access Time 

-10 

17 

10 

5 

LOGIC BLOCK DIAGRAM 
Clk 
ILBO 

Unit 

ns 

ns 

ns 

V-* 
BURST CONTROL 

~ LOGIC 

The KM718BV87AT is a 1,179,648 bit Synchronous 
Static Random Access Memory designed to support zero 
wait state performance with advanced Pentium IPower 
PC address pipelining. 
When ICS1 is high, IADSP is blocked to external signals. 
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 component count 
implementations 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. 
Bursts can be initiated with either the address status 
processor (/ADSP) or adress status cache controller 
(IADSC) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (lADV) input. 
The KM718BV87AT is implemented in Samsung's high 
performance BiCMOS technology and is available In a 
100 pin TQFP package. Multiple Power and ground pins 
are utilized to minimize ground bounce. 

Burst 64Kx18 
~ 

Address .. MEMORY lAD 
lAD 

lAD 

SC- °G --: Ns 
TT 
RE 
oR 
L 

~~T 

Counter A'O-A'1 ARRAY 

lie" ADDRESS I A2-A15 AO-A15 
," . I REGISTER I 

ICS1 
ICS2 
CS2 
IGW 
IBW 
lWEa 
IWEb 

IOE 

DQ1 -DQ18 

-c R ~ oE 

NG 
l-T I 

RS r+ oT 
LE 

~ R 

'--

tl:1t'iJiiU» 
EL£C1'RONICS 

( DATA-IN 

TREGISTERS 

OUTPUT 
CONTROL 

REGISTERS 
LOGIC .. BUFFER 

389 

II 



KM718BV87 A T 

N.C. 

N.C. 0 N.C. 

VDOO 
VSSO 
N.C. 

N.C. 

Doe 
Doe 
VSSO 
VODO 
Doe 
Doe 
N.C. 
VDO 
N.C. 
vss 
DOe 
DOe 
VDOO 
vssa 
Dae 
Daeo 
oe 
N.C. 
VSSO 
VOOO 
N.C. 
N.C. 
N.C. 

PIN NAME 

SYMBOL PIN NAME 

AO-A15 Address Inputs 

/ADV Burst Address /ADVance 
/ADSP Address Status Processor 
/ADSC Address Status Controller 
ClK Clock 
/CS1 Chip Select 
/CS2 Chip Select 
CS2 Chip Select 
/BWx Byte Write inputs 
tOE Output Enable 
/GW Global Write Enable 
/BW Byte Write Enable 
/LBO Burst Mode Control 

.,:!tWji·U> 
ELECTRONICS 

PRELIMINARY 

64Kx18 Synchronous SRAM 

100 Pin 

TQFP 

(20mm x 14mm ) 

A15 

N.C. 
N.C. 

VDDO 
VSSO 
N.C. 

DOA 
DOA 
DOA 
VSSO 
VDDO 
DOA 
DOA 
VSS 
N.C. 
VDD 
N.C. 
DOA 
DOA 
VDDO 
VSSO 
DOA 
OOA 
N.C. 
N.C. 

VSSO 
VODO 
N.C. 
N.C. 
N.C. 

PIN NO. SYMBOL PIN NAME 

32,33,34,35,36 VDD PowerSupply (+3.3V) 
37,44,45,46,47 VSS Ground 
48,80,81,82,99 NC No Connect 
100 
83 
84 
85 
89 DQ1- Data Inputs/Outputs 
98 DQ18 
97 
92 VDDQ Output PolWEr Supply 
93,94 (+3.3V) 
86 VSSQ Output Ground 
88 
87 
31 

PIN NO. 

15,41,65,91 
17,40,67,90 
1,2,3,6,7,14,16,24 
25,28,29,30,38,39 
42,43,49,50,51,52 
53,56,57,66,74,75 
78,79,95, 96 
8,9,12,13,18,19,22 
23,24, 58, 59 62 
63,68,69,72,73,74 
4,11,20,27,54,61 
70, 77 
5, 10, 21, 26, 55,60 
71,76 
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KM718BV87 A T 

FUNCTION DESCRIPTION 

PRELIMINARY 

64Kx18 Synchronous SRAM 

The KM718BV87 AT 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 IOE and ILBO) are sampled on rising 
clock edges. The start and duration of the burst access is controlled by IAOSP, IADSC, IADSP,IAOV and Chip Select 
pins. 

Read cycles are initiated with IADSP ( or IADSC) using the new external address clocked into the on-chip address 
register when both IGWE and IBWE are High. When IAOSP is sampled low, the chip selects are sampled active, and 
the output buffer is enabled with IOE, the data of cell array accessed by the current address are projected to the 
output pins. 

Write cycles are also initiated with IAOSP ( or IADSC) and are consisted of two kind of operations; All byte write 
operation and individual byte write operation. 
All byte write occurres by enabling IGWE ( in dependent of IBWE and IBWx.) , and individual byte write is performed 
onlywhen IGW is High and IBWE is Low. IWEa controls 001-009, IWEb controls D01 0-0018. 

ICS1 is used to enable the device and conditions internal use of IAOSP and is sampled only when a new external 
address is loaded. 

IADV is ignored at the clock edge when IADSP is asserted, but can be sampled on the subsequent clock edges. The 
address increases internally for the next access of the burst when IAOV 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 ILBO pin. When this pin is Low, linear burst sequence is selected. When this pin is 
High or N.C, Interleaved burst sequence is selected 

BURST SEQUENCE TABLE 
(Interleaved Burst, ILBO=High or N.e) 

ILBO pin I High or N.C 
Case 1 Case 2 Case 3 Case 4 

A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 

! 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 

(Lenear Burst, LBO=Low) 

ILBOPin\ 
Case 1 Case 2 Case 3 Case 4 

Low 
A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 

! 0 1 1 0 1 1 0 0 
1 0 1 1 0 0 0 1 

Fourth Address 1 1 0 0 0 1 1 0 

tlM¥jiiW. 
ELECTRONICS 

391 



KM71'88V87AT 
PRELIMINARY 

64Kx18 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

ICS1 CS2 CS2 IADSP IADSC IADV !WRITE K Address Accessed 

H X X X L X X t 

L L X L X X X 1 

L X H L X X X t 

L L X X L X X t 

L X H X L X X t 

L H L L X X X t 

L H L H L X L t 

L H L H L X H t 

X X X H H L H t 

H X X X H L H t 

X X X H H L L t 

H X X X H L L t 

X X X H H H H t 

H X X X H H H t 

X X X H H H L 1 

H X X X H H L t 

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 

N/A 

NIA 

NlA 

NlA 

NIA 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

4. Operation finally depends on status of asynchronous input pins (lOE) 

WRITE TRUTH TABLE 

IGW IBW !WEa !WEb Operation 

H H X X READ 

H L H H READ 

H L L H WRITE BYTE a 

H L H L WRITEBYTEb 

H L L L WRITE ALL BYTEs 

L X X X WRITE ALL BYTEs 

NOTE: 
1. X means "Don't Care" 

Operation 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Write Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Write Cycle 

Continue Burst Write Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Write C.,.cle 

Suspend Burst Write Cycle 

2. All inputs in this table must meet setup and hold time around the rising edge of CLK ( t) 

.,:1tWjihi• 
ElECI'RONICS 
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KM718BV87AT 
PRELIMINARY 

64Kx18 Synchronous SRAM 

ABSOLUTE MAXIMUM RATINGS* 
Parameter Symbol Rating Unit 

Voltage on Vcc Supply Relative to Vss Vcc -0.3 to 4.6 V 

Voltage on Any Other Pin Relative to Vss VIN -0.3 to 6.0 V 

PoNVEr Dissipation Po 1.2 W 

Storage Temperature TSTG -65 to +150 'C. 

Operating Temperature TOPR o 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 ofthis specification is not implied. Exposure to absolute maximum rating conditions 

for extended periods may affect reliability. 

OPERATING CONDITIONS (O'C :s: TA s: 70'C) 

Parameter Symbol Min Typ. Max Unit 

Supply Voltage Vcc 3.13 3.3 3.47 V 

Ground Vss 0 0 0 V 

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

Parameter Symbol Test Condition Min Max Unit 

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, Vcc=3.3V±5%, unless otherwise specified) 

Parameter Value 

Input Pulse Level o 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 

.,&¥jih'· 
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KM718BV87 AT 
PRELIMINARY 

64Kx18 Synchronous SRAM 

DC ELECTRICAL CHARACTERISTICS (Vcc=3.3V±5%, TA=O'C to +70'C) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current iii Vec=Max; VIN =Vss to Vee -2 +2 ~ 

Output Leakage Current 101 Output Disabled -2 +2 IJA 

Operating Current Icc Vec=Max 11ns - 300 rnA 

louT=OmA 15ns - 270 

Cycle Time;;,. tCYC min 17ns - 260 

Standby Current Icc CS=VIH, lOUT =OmA, Min Cycle - 100 rnA 

Output Low Voltage Vol 101=8.0rnA - 0.4 V 

Output High Voltage Voh loh=-4.0rnA 2.4 - V 

Input Low Voltage Vii -0.5" 0.8 V 

Input High Voltage Vih 2.2 5.5 V 

*ViI(min)=-3.0 (r:SulseWidth :S: 20ns) 

tl'U¥liU" ElEC'IRONICS 
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KM718BV87AT 
PRELIMINARY 

64Kx18 Synchronous SRAM 
AC TIMING CHARACTERISTICS (Vcc=3.3V±S%, TA=O·C to +70·C) 

KM718BV87-8 KM718BV87-9 KM718BV87-10 
Parameter Symbol Unit 

Min Max Min Max Min Max 

Cycle Time tCYC 11 15 17 ns 

Clock Access Time tCD 8 9 10 ns 

Output Enable to Data Valid tOE 5 5 5 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 2 5 2 5 ns 

Clock High to Output High-Z tHZC 5 6 6 ns 

Clock High Pulse Width tCH 4 5 5 ns 

Clock low Pulse Width tCl 4 5 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 tOS 2.5 2.5 2.5 ns 

Write Setup to Clock High tWS 2.5 2.5 2.5 ns 

Address IADVance 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 tOH 0.5 0.5 0.5 ns 

Write Hold from Clock High tWH 0.5 0.5 0.5 ns 

Address IADVance 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: All address inputs must meet the specified setup and hold times for all rising clock (K) edges whenever IADSC 

and/or IADSP 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. Both chip selects must be active whenever IADSC or 
IADSP is sampled low in order for the this device to remain enabled. 

Output Load (A) Output load (B) 
(for tLZC, tLZOE, tHZOE & tHZC) 

+3.3V 

3190 

Zo=50 0 Dout 

RL=500 3530 5pP 

VL=1.5V 

* Including Scope and Jig Capacitance Fig. 1 
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KM718BV87AT 
PRELIMINARY 

64Kx18. Synchronous SRAM 

APPLICATION INFORMATION 

DEPTH EXPANSION 
The KM718BV87AT 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 
A[0:16) 

A[16) A[0:15)1 A[16) A[0:15)1 

Clk Address Data I Address Data - CS2 CS2 

72-bits r ICS2 :...... ICS2 

Microprocessor Address Clk 64Kx1B - Clk 64Kx1B - Clk SB - SB 
IADSC SRAM IADSC SRAM 
IWEx - IWEx 

Cache 
10E (Bank 0) - 10E (Bank 1) 

Controller -ICSI ICSI 
IADV IADSP IADV IADSP 

I t t t 
lADS I 

INTERLEAVE READ TIMING 
( Refer to non-interleave write timing for interleave write timing) ; 

Clock 

IADSP x(1lw '(@' '@1 '«£ All»' '@1 '@1 : '«W '«W '«W 
• • • •. lAS.tAIi • . : : • • .... ~ .... 

~~~;ss 
: .~ ; : : : : ; : : -: 

ICS1 

A16 

tl&¥jiiW' 
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32Kx32 Synchronous~~AM 

32K x 32-Bit Synchronous Pipelined Burst SRAM 

FEATURES GENERAL DESCRIPTIQN 
• Synchronous Operation. 
• 2 Stage Pipelined operation with 4 Burst 

• On-Chip Address Counter. 

• Self-Timed Write Cycle. 
• On- Chip Address and ControlcRegisters, 

• Single 3.3V-5%/+JOo/p Power Supply. 

• 5V to,lerant InpUts 

• Byte Write Enable Control 
• Asynchronous Output Enable Control. 

• ADSP,AD"SC,AOV Burst Control Pins. 
• Transparent Logic Support for 1 or 2 CPU 

• TTL-Level Three-State Outputs. 

• TTL Compatible Inputs. 
• 100-Pin OFPfTOFP Packages. 

FAST ACCESS TIMES 

Parameter Symbol -13 -15 -17 

Cycle Time tCYC 75 66 60 
Clock tCD 7 8 9 Access Time 
Output Enable tOE 5 5 5 Access Time 

LOGIC BLOCK DIAGRAM 

Clk 

AlJIl 
AD"SC 

CST 
CS2 
CS2 

AO-A14 

Unit 

MHz 

ns 

ns 

WEa ----; 
WEb ----; 
WEc---~ 
WEd----i 

CONTROL LOGIC 

ITE -----:.t 

The KM732V588 Is a l,048,576~blt Synchronous Static 

Random Access Memory designed for high 
performance with advanced 1486/Pentium address 

plpellnlng. When em- is high, AO"SP. is blocked to 

control signals. 

, ,It Is organized as 32,768w9rd~ of 32 bits and integrates 
'. 'address and control registers,' a' 2-bit burst address 

counter al1d high output drive circuitry onto a single 

integrated circuit for reduced component count 
implementations 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. 

Bursts can be initiated with either the address status 
processor (AD"SP) or address status cache controller 
(AO"SC) Inputs. Subsequent burst addresses are 

generated internally in the system's burst sequence and 

are controlled by the burst address advance (~) 
input. 

The KM732V588 is fabricated using Samsung's high 

performance CMOS technology and is available in a 

100 pin POFP package. Multiple power and ground 
pins ara utilized to minimize ground bounce 

Burst 

A'O-A'l 

A2-A14 

.~2~32 

MEMORY 
ARRAY 

OUTPUT 

REGISTERS 

D01-D032~--------"--"----------------------------""------~ 

t1:,{:filtH; 
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KM732V588 32Kx32 Synchronous SRAM 

PIN CONFIGURATION (TOP VIEW) 

N.C. N.C. 
DOC 0 DOC 

DaB 
DOB 

VDDO VDoa 
VSSO vssa 
DOC DOB 
DOC 
DOC 
DOC 
VSSO 
VDDO 

100 Pin 
DOB 

II DOB 
DOB 
vssa 
vooa 

DOC DOB 
DOC DaB 
N.C. vss 
VDD N.C. 
N.C. 
VSS 

VDO 
N.C. QFPffQFP 

DOD DOA 
DOD 
VDDO 

DOA 
VDDa (20mm X 14mm) 

VSSO vssa 
DOD DOA 
DOD DOA 
DOD DOA 
DOD DOA 
VSSO vssa 
VDDO VDDa 
DOD DOA 
DOD DOA 
N.C. N.C. 

PIN NAME 

SYMBOL PIN NAME PIN NO. SYMBOL PIN NAME PIN NO. 

AO-A14 Address Inputs 32, 33, 34, 35, 36 NC No Connect 1,14,16,30,31,38 
37, 44, 45, 46, 47 39, 42, 43, 49 ,50 
48,81,82,99,100 51,64,66,80,87 

AlW Burst Address Advance 83 88 
ATISP Address Status Processor 84 001- Data Inputs/Outputs 2, 3, 6, 7, 8, 9, 12 
A:lJSC Address Status Controller 85 0032 13, 18, 19, 22, 23 
ClK Clock 89 24, 25, 28, 29, 52 
cST Chip Select 98 53, 56, 57, 58, 59 
CS2 Chip Select 97 62, 63, 68, 69, 72 
CS"2 Chip Select 92 73, 74, 75, 78, 79 
WEx Byte Write Enable 93,94,95,96 VOOO Output Power Supply 4,11,20,27,54,61 
OE Output Enable 86 (+3.3V) 70, n 
VOO Power Supply (+3.3V) 15,41,65,91 VSSO Output Ground 5, 10, 21, 26, 55,60 
VSS Ground 17,40,67,90 71,76 

el'Mfjjih*' 
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KM132V588 32Kx32 SynchronousSRAM 

FUNCTION DESCRIPTION 
The KM732V588 is a synchronous SRAM designed to support the burst address accessing sequence of the 
i486/Pentium microprocessor. All Inputs (With the exception of 01:) are'sampled on rising clock edges. The start and 
duration of the burst access is controlled,by AO'SC. ADSP and AOV. The accesses are enabled with the chip select 
signals and output enable. Walt states are Inserted Into the access with AOV. 

Read cycles are initiated with ADSP (regardless of WE'x and AO'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 01:. 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 Oata~out buffer by the next positive edge of Clk. The data, 
registered in the Data-out buffer, are projected to the output pins. AOV is Ignored on the clock edge that samples 
AOSJ5 asserted. but is sampled on the subsequent clock edges. The address increases internally for the next access 
of the burst when WE'x are sampled HIGH and AOV is sampled low. And AOSJ5 Is blocked to control signals by 
disabling CST. 

Write cycles are performed by disabling the output buffers with OEand asserting WE'x. WE'x are ignored on the clock 
edge that samples AOSJ5 low, but are sampled on the subse.quent clock edges. The output buffers are disabled when 
WE'x are sampled low (regardless of 01:). Data Is clocked Into the data Input register when WE'x sampled low. The 
address increases Internally to the next address of burst If both WE'x and AOV are sampled low. Individual byte write 
cycles are performed by anyone or more byte write enable slgnals( WE'a. WEb, WE'c or WE'd) sampled low. WEa 
controls 001-008, WE'b, controls OQ9-0016, WE'c controls 0017-0024 and WE'd controls 0025-0032. Read or 
write cycles (depending on WE) may also be Initiated with AlrSC, instead of AO"S'f". The differences between cycles 
initiated with AO'SC and ADSP are as follows; 

• AOSl" must be sampled high when AlrSC Is sampled low to initiate a cycle with AO'SC . 
• WEx are sampled on the same clock edge that samples AlrSC low (and AOSJ5 high). 

Addresses are generated for the burs~ 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 
Case 1 Case 2 Case 3 Case 4 

AI AO AI AO AI AO AI AO 

First Address 0 0 0 1 1 0 1 1 .. 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 
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KM732V588 32Kx32 Synchronous SRAM 

TRUTH TABLES 

SYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

CST CS2 CS'2 AD"S'P ~ ADV WEx K Add ..... Accessed OperatIon 

H X X X L X X t NJA Not Selected 

L L X L X X X t N/A Not Selected 

L X H L X X X t NlA Not Selected 

L L X X L X X t N/A Not Selected 

L X H X L X X t NlA 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 

NOTE1: X means "Don't Care" 
NOTE 2 : The rising edge of clock is symbolized by t 

PASS-THROUGH TRUTH TABLE 

Previous Cycle Present Cycle Next Cycle 

Operation WEx Operation CST WEx OE 

Write Cycle, All bytes Initiate Read Cycle Read Cycle L Address=An, L H L 
Address=An-l, Data=Dn-1 

Data=Qn-l 
Data=On 

Write Cycle, All bytes 
L 

No new cycle 
H H L 

No carryover from 
Address=An-l, Data=Dn-1 Data=Qn-1 previous cycle 

Write Cycle, All bytes 
L 

No new cycle 
H H H 

No carryover from 
Address=An-l, Data=Dn-l Data=Hlgh-Z previous cycle 

tl"t'¥jiiU*' 
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·" .. "" . 32Kx32 SynchronousSRAM 

ABSOLUTE MAXIMUM RATINGS· 

Parameter Symbol Rating Unit 

Voltage on Voo Supply Relative to Vss Voo -0.3 to 4.6., V 

Voltage on Any Other Pin Relative to Vss V,N -0.3 to 6.0 V 

Power Dissipation Po 1.2 W 

Storage Temperature TSTG -65 to +150 °C 

Operating Temperature TOPR o to +70 °C 

S!orage Temperature Range Under Bias TelAs -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 (O°C S; TA S; 70°C). 

Parameter Symbol Min Typ. Max Unit 

Supply Voltage Voo 3.13 3.3 3.6 V 

Ground. Vss 0 0 0 V 

DC:; ELECTRICAL CHARACTERISTICS (VoIl=3.3V-S%I+l0%, TA=O°C to +70°C) 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current iii Voo=Max; V'N=VSS to Voo -2 +2 IlA 

Output Leakage Current 101 Output Disabled, VOUT=VSS to Voo -2 +2 !lA 
Operating Current Icc Voo=Max 75MHz - 220 mA 

louT=OmA 66MHz - 200 

Cycle Time ~ tCYC min 60MHz - 180 

Standby Current Isb Device deselected, IOUT=OmA, - 40 mA 

Cycle Time ~ tCYC min 

Alllnputs=Fix (Voo-0.2 or 0.2V) 

Isb1 Device deselected, IOUT=OmA, - 20 mA 

Cycle Time =OMHz 

Alllnputs=Fix (Voo-O.2 or 0.2V) 

Output LowVoitage Vol 101=8.0mA - 0.4 V 

Output High Voltage Voh loh=-4.0mA 2.4 - V 

Input Low Voltage Vii -0.5" 0.8 'V 

Input HighVoltage Vih 2.2 5.5"" V 

" Vil(min)=-3.0 (Pulse Width :520ns) 

•• In Case of I/O Pins, the Max.Vih=Vcc + 0.5V 

tl:!:1fJli}l$ 
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KM732V588 32Kx32 Synchronous SRAM 

CAPACITANCE* (TA=25°C, f=1Mhz) 

Parameter Symbol Test Condition Min Max Unit 

Input Capacitance CIN VIN=OV - 5 pF 

Output Capacitance COUT VOUT=OV - 7 pF 

'NOTE: Sampled not 100% tested. 

II 
TEST CONDITIONS (TA=O°C to 70°C, VOD=3.3V-5%/+10%, unless otherwise specified) 

Parameter Value 

Input Pulse Level o to3V 

Input Rise and Fall Time (Measured at O.3V and 2.7V) 2ns 

Input and Output Timing Reference Levels 1.SV 

Output Load See Fig. 1 

Output Load (A) Output Load (9) 
(for tLZC, tLZOE, tHZOE & tHZC) 

+3.3V 
Dout 

3190 

Zo=SOO Dout 

RL=SOO 3530 SpF' 

VL=1.5V 

, Including Scope and Jig Capacitance 

Fig. 1 

tl,U¥JliUtP 
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KM732V588 32Kx32 SynchronousSRAM 

AC TIMING CHARACTERISTICS (Voo=3.3V-5%1+10%. TA=OOC to +70°C) 

KM732V58&-13 KM732V588-15 KM732VS88-17 
,Parameter Symbol Unit 

'. Min Max Min. Max Min. MIIX 

Cycle Time tCYC 13 15 17 ns 

Clock Access Time te~ 7 8 9 ns 

Output Enable to Data Valid tOE 5 5 5 ns 

Clock High to Output low-Z lLZC 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 6 ns 

Clock High to Output High-Z tHZC 5 6 6 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 lAS 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 IAOVS 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 IAH 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 tAOVH 0.5 0.5 0.5 ns 

ChiD Select Hold from Clock Hiah tCSH 0.5 0.5 0.5 ns 

NOTE: All address inputs must meet the specified setup and hold times for all rising clock (Clk) edges whenever 
ADS'C' and/or AOS'P 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. Both chip selects must be active 
whenever ADS'C' or AOS'P is sampled low in order for the this device to remain enabled. 

il,U¥Jli}i$t 
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KM732V589/L 32Kx32 Synchronous SRAM 

32K x 32-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 I/O Pins 
• Byte Write Enable Control 
• Global Write Enable Controls a full bus-width write 

• Power Down State via ZZ Signal. 
• [BLl 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,l cycle Disable 

• Asynchronous Output Enable Control. 
• AIJ"S~,AIJS"C,AlJIl Burst Control Pins. 
• TTL-level Three-State Outputs. 
• 1 ~O-Pin OFP /TOFP Package. 

FAST ACCESS TIMES 

Parameter Symbol -13 -15 -17 Unit 

Cycle Time tCYC 75 66 60 MHz 

Clock tCD 7 8 9 ns Access Time 
Output Enable tOE 6 7 8 ns Access Time 

LOGIC BLOCK DIAGRAM 
Clk 
CEll 

ADV -rt BURST CONTROL 
lOGIC 

The KM732V589/l is a 1,048,576-bit Synchronous 
Static Random Access Memory designed for high 
performance Second level Cache of i486/Pentium and 

/Power PC based System. 
It is organized as 32,768 words of 32 bits and integrates 
address and control registers, a 2-bit burst address 
counter and added some new functions for high perform 
-ance cache RAM applications; (;W,BW,[9(J, ZZ. 

Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by"GW ,and each byte write 
is performed by the combination of WEx and BW when 
(;Wis High. 

When CST is high, AIJS"F' is blocked to control signals. 
Bursts can be initiate with either the address status 
processor (AtJS15) or address status cache controller 
(AIJS"C) inputs. Subsequent burst addresses are 
generated internally in the system's burst sequence and 
are controlled by the burst address advance (AlJIl) 

input. 

[9(J 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 
performance CMOS technology and is available in 100 
pin OFP j TOFP package. Multiple power and ground 

pins are utilized to minimize ground bounce 

Burst 32Kx32 
~ 

Address .. MEMORY =: Counter A'O-A'1 ARRAY ADS"C - °G 

,4[" 
NS ... 
TT 
Re 

~R 
ADDRESS I A2-A14 

ADi~ 
AD-All 

REGISTER I 
'+ L DATA-IN CS"T 

CS2 e R 1-+ r REGISTERS 
CS""2 OE 

G 

GW ~I f-+ 
OUTPUT 

BW R S f-+ CONTROL 
OT REGISTERS 

WE. L:~ LOGIC 
WEb BUFFER 
WEe 

"--~ WEd 

LlE 
ZZ 

DQ1-D032 

tl:Mfjiia;; 
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KM732V5891L 32Kx32 Synchrdneus'SRAM 

PIN CONFIGURATION (TOP VIEW) 

N.C. 
DOC 
DOC 
vooa 
vssa 
DOC 
DOC 
DOC 
DOC 
vssa 
vooa 
DOC 
DOC 
N.C. 
voo 
N.C. 
vss 
000 
000 

~~~~~, ~'~,.~8,~~~~~~~~~m 
-< -<[l 0 ijt.a; ~,~ IiJ '> > 0 ~ lID 10 ~ ~ r<t -< -< 

0 

100 Pin 

QFP/TQFP 

N.C. 
DaB 
DaB 
vooa 
vssa 
OQB 
paB 
DOB 
Doe 
vssa 
voDO 
DaB 
DOB 
vss 
N.C. 
voo 
zz. 
oaA 
oaA 

vooa (20mm X 14mm) voDO' 
vssa vssa 
000 oaA 
000 DOA 
000 DOA 
DOD OOA 
vssa vssa' 
vooa vooa 
000 DOA 
DOD DOA 
N,C. N.C. 

~ dd~Cdd~MN-cdd ~~MN_C .. ~C .. _____ .. 
-<-<-<-<-<-<zz»zz-<-<-<-<-<zz 

PIN NAME 

SYMBOL PIN NAME PIN NO. SYMBOL PIN NAME PIN NO. 

AO-A14 Address Inputs 32; 33, 34, 35, 36, VDD Power Supply (+3.3V) 15,41,65,91 
37,44,45,46,47 VSS Ground 17,40,67,90 
48,81,82,99,100 NC No Connect 1,14,16,30,38,39, 

'A,rN Burst Address Advance 83 42, 43, 49 ,50, 51, 
Ar5SP Address Status Processor 84 66,80 
AO''S'C' ,Address.Status Controller 85 D01- Data Inputs/Outputs 2, 3, 6, 7, 8, 9, 12 
ClK Clock 89 D032 13, 18, 19, 22, 23 
c'S1 Chip Select 98 24, 25, 28, 29, 52 
CS2 Chip Select 97 53, 56, 57, 58, 59 

rn' Chip Select 92 62, 63, 68, 69, 72 
WJ:x Byte Write Enable 93,94,95,96 73, 74, 75, 78, 79 
ITE Output Enable 86 VDDO Output Power Supply 4,11,20,27,54,61 
'GW Global Write Enable 88 (+3.3V) 70, 77 
1m Byte W~ite Enable 87 VSSO Output Ground 5, 10, 21, 26, 55,60 
ZZ Power Down Input 64 71,76 
rn:; Burst Ml:)de,Control, ", 31 .",. 

tl:Nfjii}i$ 
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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 sequEtnce of the 
i486/Pentium and Power PC based microprocessor. All inputs (with the exception of OE 7 ZZ ) are sampled on rising 
clock edges. The start and duration of the burst access is controlled by C'ST. AO'S'C'. ~ and 7fJ5'i1. The accesses 
are enabled with the chip select signals and output enable signals. Wait states are inserted into the access with 7fJ5'i1. 

During normal operation, ZZ must be pulled LOW. 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 AD"S'J5 (regardless of WEx and AO'S'C') using the new external address clocked into the 
on-chip address register whenever AD"S'J5 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. 7fJ5'i1 is ignored on the clock edge that samples 
ADSP asserted, but is sampled on the subsequent clock edges. The address increases internally for the next access 
of the burst when WEx are sampled HIGH and 7fJ5'i1 is sampled low. And AD"S'J5 is blocked to control signals by 
disabling CST. 

All byte write is done by 'GW (regardless of BW and WEx.) ,and each byte write is performed by the combination of 
SW 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 samplesAD'SP 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 intemally to the next address of burst if both WEx and 7fJ5'i1 are sampled low. Individual byte wr~e 
cycles are performed by anyone or more byte write enable signals( WEa, WEb, WEc or WEd) sampled low. WEa 
controls 001-008, WEb, controls 009-0016, WEc controls 0017-0024 and WEd controls D025-D032. Read or 
write cycle may also be initiated with ADSC', instead of AD"S'J5. The differences between cycles initiated with ADSC' 
and ADSP are as follows; 

• AD'S!=' must be sampled high when AD'SC' is sampled low to initiate a cycle with ADSC' . 
• WEx are sampled on the same clock edge that samples ADSC' low (and ~ 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 [SO' 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) 

[BO pin I High 
Case 1 Case 2 Case 3 Case 4 

A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 • 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 

(Lenear Burst ) 

[BOpin I Case 1 Case 2 Case 3 Case 4 
Lew 

A1 AO A1 AO A1 AO A1 AO 

First Address 0 0 0 1 1 0 1 1 • 0 1 1 0 1 1 0 0 
1 0 1 1 0 0 0 1 

Fourth Address 1 1 0 0 0 1 1 0 

NOTE: 
1. [SO' pin must be tied to High or Low, and Floating State must not be allowed. 

tl:M¥j:i}i$ 
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KM7G2V589/L 32Kx32 Synchronous:SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

,CST CS2 ,~ ~ AD"SC" ADV 
H X X X L X 

L L X L X X 

L X H L X X 

L L X X L X 

L X H X L X 

Li H L L X X 

L H L H L X 

l H l H L X 

X X X H H L 

H X X X H L 

X X X H H L 

H X X X H l 

X X X H H H 

H X X X. H H 

X X X H H H 

H X X X H H 

NOTE: 
1. X means "Don't Care" 

2.The riSing edge of dock is symbolized by t 

IWRlTl K Address Accessed 

X t N/A 

X t N/A 

X f N/A ' 

X t N/A 

X f NlA 

X t External Address 

l t External Address 

H f External Address 

H f Next Address 

H t Next Address 

l f Next Address 

l f Next Address 

H f Current Address 

H t Current Address 

l t Current Address 

l t Current Address 

3. wmT'E=l means Write operation in WRITE TRUTH TABLE 

wmT'E=H means Read operation in WRITE TRUTH TABLE 
4.0perationfinally depends on status of asynchronous input pins ( 12 and OE ) 

WRITE TRUTH TABLE 

"GW BW WEe WEb WEe WEd 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" 

Operation 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Write Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Write Cycle 

Continue Burst Write Cycle 

Suspend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Write Cycle 

Suspend Burst Write Cycle 

2.AII inputs~in this bible ,must meet setup and hold time aroufld the rising edge of CLK (t) 

tl'Millih> 
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KM732V589/L 32Kx32 Synchronous SRAM 

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

Operation ZZ OE 1/0 Status 

Sleep Mode H X High-Z 

L L DQ 
Read 

L H High-Z 

Write L X Din,High-Z 

Deselected L X High-Z 

NOTE 

1 . X means "Don't Care" 

2. N.C state is Not Allowed. 
3 . For write cycles that lollowing 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. 

PASS-THROUGH TRUTH TABLE 

Previous Cycle Present Cycle Next Cycle 

Operation WmTE Operation CST WRITE OE 

Write Cycle, All bytes Initiate Read Cycle Read Cycle All L Address=An L H L 
Address=An-l, Data=Dn-l 

Data=Qn-l for all bytes 
Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
H H L 

No carryover from 
Address=An-l, Data=Dn-l Data=Qn-l for all bytes previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
H H H 

No carryover from 
Address=An-l, Data=Dn-l Data=High-Z previous cycle 

Write Cycle, One byte 
One L 

Initiate Read Cycle 
L H L 

Read Cycle 
Address=An-l, Data=Dn-l Address=An, Data=Qn 

Data=Qn-l for one byte 

Write Cycle, One byte 
One L 

No new cycle 
H H L 

No carryover from 
Address=An-l, Data=Dn-l Data=Dn-l for one byte previous cycle 

NOTE 
1 . This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2 . CS2 =Low and CS2=High .( Not Deselected) 
3 . ADSC =High when CSf =High ( Not Deselected) 
4 . WliliE = Low means that one or more byte write enable inputs (WEa, WEb, WEc,WEdj and BW are Low or r:;w 

is High. 
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KM732V589/L 32Kx32 Synchronous SRAM 

ABSOLUTE MAXIMUM RATINGS· 

Parameter Symbol Rating Unit 

Voltage on Voo Supply Relative to Vss Voo -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 -65 to +150 °C 

Operating Temperature TOPR o to +70 °C 

Storage Temperature Range Under Bias TSIAS -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 (O°C!> TA!> 70°C) 

Parameter Symbol Min Typ. Max Unit 

Supply Voltage Voo 3.13 3.3 3.6 V 

Ground Vss 0 0 0 V 

DC ELECTRICAL CHARACTERISTICS (Voo=33V-5%/+10% TA=O°C to +70°C) , 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current Iii VIN=VSS to Voo -2 +2 f.lA 

Output Leakage Current 101 Output Disabled, VOUT=VSS to Voo -2 +2 IJA 

Operating Current Icc louT=OmA , ZZ < VIL 75MHz - 200 mA 

All Inputs = VIH or VIL 66MHz - 180 

Cycle Time ~ tCYC min 60MHz - 160 

Standby Current Isb Device deselected, louT=OmA, ZZs. VIL - 30 mA 

All Inputs = VIH or VIL, 

Cycle Time ~ tCYC min .. 
Isb1 Device deselected, ZZ" VIL - 5 mA 

Allinputs= Fixed(Voo-O.2 or 0.2V) 

Cycle Time =0 MHz L-Ver. - 1 mA 

Isb2 ZZ?Voo-O.2V - 5 mA 

Allinputs= Voo-0.2 or 0.2V 

Cycle Time ~ tCYC min 
L-Ver. - 200 uA 

Output Low Voltage Vol lol=8.0mA - 0.4 V 

Output High Voltage Voh loh=-4.0mA 2.4 - V 

Input Low Voltage Vii -0.5' 0.8 V 

Input High Voltage Vih 2.2 5.5 " V 

• Vil(min)=-3.0 (Pulse Width ~20ns) 

•• In Case of I/O Pins, max. Vih is Vdd +0.5V 

tl:Mfjii}'; 
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KM732V589/L 32Kx32 Synchronous SRAM 

CAPACITANCE* (TA=25°C, f=1Mhz) 

Parameter Symbol Test Condition Min Max Unit 

Input Capacitance CIN VIN=OV - 5 pF 

Output Capacitance COUT VOUT=OV - 7 pF 

'NOTE: Sampled not 100% tested. 

TEST CONDITIONS (TA=O°C to 70°C, Voo=3.3V-5%/+10%, unless otherwise specified) 

Parameter Value 

Input Pulse Level o to3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns 
II 

Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

Output Load (A) Output Load (8) 
(for tLZC, tLZOE, tHZOE & tHZC) 

+3.3V 
Dout 

Zo=50n Dout 

RL=50n 353n 5pF* 

VL=1.5V 

* Including Scope and Jig Capacitance 

Fig. 1 
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KM732V589/L 32Kx32 Synchronous SRAM 

AC TIMING CHARACTERISTICS (Voo:3.3V-5%/+10%, TA=O°C to +70°C) 

KM732V589-13 KM732V589-15 KM732V589-17 
Parameter Symbol Unit 

Min Max Min Max Min Max 

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 IOH 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 6 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 IDS 2.5 2.5 2.5 ns 

Write Setup to Clock High(GW,EW,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 (Clk) edges whenever A[JS'c" 
and/or AOS'J5 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 A:DS'C" or A[JS']5 is sampled low in order for the this device to remain 
enabled. 

3. AOSC" or AO'SJ5 must not be asserted for at least 2 Clocks after leaving ZZ state. 

tl'Mi)I.U> 
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KM732V589/L 32Kx32 Synchronous SRAM 

APPLICATION INFORMATION 

DEPTH EXPANSION 

The Samsung 32Kx32 Synchronous Pipe lined 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[0:63J 

Address A[0:15] 

A[15J A[0:14]I A[15] A[0:14]I 

Clk Address Data l Address Data 

Ir: CS2 CS2 

64·bits 
CS2 - CS2 

Microprocessor 
Address Clk 32Kx32 Clk 32Kx32 -- Clk SPB SPB ADSC 

SRAM 
AOSC 

SRAM 
wt:x Wt:x 

Cache Ot: (Bank 0) Ot: (Bank 1) 
Controller 

CST CST 
ADV ADSP' ADV ADSP' 

I f f t 
ADS I 

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. 
: i 

Clock 

CS''f 

A15 

AOV 

O'E 

t1:'{111I}';; 
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KM716V689 64Kx16 Synchronous SRAM 

64K x 16-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 I/O Pins 

• Byte Write Enable Control 
• Global Write Enable Controls a full bus-width write 

• Power Down State via ZZ Signal. 
• [BO 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,AIJSC,AOV Burst Control Pins. 

• TTL-level Three-State Outputs. 

• 1 DO-Pin OFP Package. 

FAST ACCESS TIMES 

Parameter Symbol -13 -15 -17 Unit 

Cycle Time tCYC 75 66 60 MHz 

Clock tCD 7 8 9 ns 
Access Time 
Output Enable tOE 6 7 8 ns Access Time 

LOGIC BLOCK DIAGRAM 
Clk ~ 

[80" 

AOV -i BURST CONTROL 
LOGIC 

The KM716V689 is a 1,048,576-bit Synchronous Static 

Random Access Memory designed for high 

performance Second level Cache of i486/Pentium and 

/Power PC based System. 

It is organized as 65,536 words of 16 bits and integrates 

address and control registers, a 2-bit burst address 

counter and added some new functions for high perform 
-ance cache RAM applications; GW,BW,[Bo", ZZ. 

Write cycles are internally self-timed and synchronous. 

Full bus-width write is done by GW ,and each byte write 

is performed by the combination of WEx and BW when 

GW is High. 
When CST is high, AITSP is blocked to control Signals. 

Bursts can be initiate with either the address status 

processor (AITSP) or address status cache controller 

(AO'SC) inputs. Subsequent burst addresses are 

generated internally in the system's burst sequence and 
are controlled by the burst address advance (AOV) 

input. 
[B(J 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 KM716V689/L is fabricated using Samsung's high 

performance CMOS technology and is available in 100 

pin OFP package. Multiple power and ground pins are 

utilized to minimize ground bounce 

f---+ 
Burst 64Kx16 

Address .. MEMORY =: A:DSC - °G 

1-f CA1 
Counter A'0-A'1 ARRAY 

NS 
~ TT 

RE 
OR 
L 

AO-A1E ADDRESS I A2-A15 

~,nT L REGISTER J 
L DATA-IN 

CST -CS2 c: ~ rREGISTERS 
CS2 °G 
f!.W ~I f-+ OUTPUT 
BW R S ~ CONTROL 

OT REGISTERS 
WE. LE c:: LOGIC 
WEb R 

BUFFER 

-
OE 
ZZ 

D01-D016 

tl:!:'¥jiihti> 
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KM716V689 64Kx16 SynchronouS;SRAM 

PIN CONFIGURATION (TOP VIt=W) 

~~~~~~~~~g~~~~~H~~~m 
.. cc~ozz~~~»o~~o~~~cc 

N.C. 
N.C. 0 
N.C. 
VDDO 
VSSO 
N.C. 
N.C. 
OOB 
DOB 
VSSO 
VDDO 
OOB 
OOB 
N.C. 
VOO 
N.C. 
VSS 
OOB 
OOB 
VODO 
VSSO 
DOB 
OOB 
N.C. 
N.C. 
VSSO 
VDDO 
N.C. 
N.C. 
N.C. 

PIN NAME 

SYMBOL PIN NAME 

AO-A15 Address Inputs 

'ADV Burst Address Advance 

'AIJSJ5 Address Status Processor 

'AIJSC' Address Status Controller 

CLK Clock 

CST Chip Select 

CS2 Chip Select 

CS2 ChipSelElct 

WEx Byte Write. Enable 

ITE Output Enable 

GW Global Write Enable 

BW Byte Write Enable 

ZZ Power Down Input 
0;0 Burst Mode Coqtrol 

tl:M fiil} 'tP 
ELECTRONICS 

100 Pin 

QFP 

(20mm x 14mm) 

PIN NO. SYMBOL 

32, 33, 34, 35, 36 VDD 
37, 44, 45, 46, 47 VSS 
48, 80, 81, 82, 99, NC 
100 

83 
84 

85 
89 
98 
97 001-
92 0016 

93,94, 
86 
88 VDDO 
87 
64 VSSO 
31 

PIN NAME 

A15 

N.C. 
N.C. 
VDDO 
VSSO 
N.C. 
N.C. 
DOA 
DOA 
VSSO 
VDOO 
DOA 
DOA 
VSS 
N.C. 
VDO 
zz 
DOA 
DOA 
VDOO 
VSSO 
OOA 
OOA 
N.C. 
N.C. 
VSSO 
VOOO 
N.C. 
N.C. 
N.C. 

Power Supply (+3.3V) 
Ground 

No Connect 

Data Inputs/Outputs 

Output Power Supply 

(+3.3V) 
Output Ground 

PIN NO. 

15,41,65,91 
17,40,67,90 

1,2,3,6,7,14,16,24, 
25,28,29,30, 38,39, 
42,43,49,50,51,52, 

53,56,57,66,74,75, 
78, 79,95, 96 

8,9,12,13,18,19,22, 
23,58, 59 62,63, 
68,69,72,73 

4,11,20,27,54,61 

70, 77 
5, 10, 21, 26, 55,60 
71,76 
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KM716V689 64Kx16 Synchronous SRAM 

FUNCTION DESCRIPTION 
The KM716V689 is a synchronous SRAM designed to support the burst address accessing sequence of the 
i486/Pentium and Power PC based microprocessor. All inputs (with the exception of 01: 1 ZZ ) are sampled on rising 
clock edges. The start and duration of the burst access is controlled by CST, AOSC", A[)Sl5" and liJ5V. The accesses 
are enabled with the chip select signals and output enable signals. Wait states are inserted into the access with liJ5V. 

During normal operation, ZZ must be pulled LOW. 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 AmiP" (regardless of Wl:x and AOSC) using the new external address clocked into the 
on-chip address register whenever A:mw is sampled low. the chip selects are sampled active, and the output buffer is 
enabled with 01:. 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 internally for the next access 
of the burst when Wl:x are sampled HIGH and ADV is sampled low. And ADSl'" is blocked to control signals by 
disabling CST. 

All byte write is done by GW (regardless of SW and WEx.) ,and each byte write is performed by the combination of 
BW and WEx. when ?;.W 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 A:DSP low, but are sampled on the subsequent clock edges. The output buffers are disabled when 
WE:x 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 anyone or more byte write enable signals( WEa, WEb) sampled low. WEa controls 
001-008, WEb, controls 009-0016. Read or write cycle may also be initiated with AOSC, 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 AD"SC . 
• WEx are sampled on the same clock edge that samples A:OSC" low (and ADS1'" 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 [80 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) 

[gO pin I High 
Case 1 Case 2 Case 3 Case 4 

AI AO AI AO AI AO AI AO 

First Address 0 0 0 1 1 0 1 1 , 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 

(Lenear Burst) 

[SOpin I Case 1 Case 2 Case 3 Case 4 
Low 

A1 AO A1 AO AI AO At AO 

First Address 0 0 0 1 1 0 1 1 , 0 1 1 0 1 1 0 0 
1 0 1 1 0 0 0 1 

Fourth Address 1 1 0 0 0 1 1 0 

NOTE: 
1. [80 pin must be tied to High or Low, and Floating State must not be allowed. 

tlt!t'¥jii }I$ 
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KM716V689 64Kx16 Synchronous SRAM 

TRUTH TABLES 
SYNCHRONOUS TRUTH TABLE 

C"S1 CS2 ~ AJ:mS ~ ADV 
H X X X L X 

L L X L X X 

L X H L X X 

L L X X L X 

L X H X L X 

L H L L X X 

L H L H L X 

L H L H L X 

X X X H H L 

H X X X H L 

X X X H H L 

H X X X H L 

X X X H H H 

H X X X H H 

X X X H H H 

H X X X H H 

NOTE: 
1. X means "Don't Care" 
2.The rising edge of clock is symbolized by t 

IwmTl K 

X t 

X t 

X t 

X t 

X t 

X t 

L t 

H t 

H t 

H t 

L t 

L t 

H t 

H t 

L t 

L t 

.3. WRlTE =L means Write operation in WRITE TRUTH TABLE 
WRlTE=H means Read operation in WRITE TRUTH TABLE 

Address Accessed 

NfA 
NfA 
NfA 
NfA 
NfA 

External Address 

External Address 

External Address 

Next Address 

Next Address 

Next Address 

Next Address 

Current Address 

Current Address 

Current Address 

Current Address 

4.0peration finally depends on status of asynchronous input pins ( ZZ and OE ) 

WRITE TRUTH TABLE 

"GW BW WEa WEb Operation 

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" 

Operation 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Not Selected 

Begin Burst Read Cycle 

Begin Burst Write Cycle 

Begin Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Read Cycle 

Continue Burst Write Cycle 

Continue Burst Write Cycle 

SusJlend Burst Read Cycle 

Suspend Burst Read Cycle 

Suspend Burst Write Cycle 

Sus[lend Burst Write Cycle 

2.AII inputs .in this table must meet setup and hold time around the rising edge of ClK ( t) 

il",,¥jiiUti> 
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KM716V689 64Kx16 Synchronous SRAM 

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2) 

Operation ZZ OE 110 Status 

Sleep Mode H X High-Z 

L L DQ 
Read 

L H High-Z 

Write L X Din,High-Z 

Deselected L X High-Z 

NOTE 

1 . X means "Don't Care" 

2 . N.C state is Not Allowed. 

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. 

PASS-THROUGH TRUTH TABLE 

Previous Cycle Present Cycle Next Cycle 

Operation WEx Operation CST IWArn OE 

Write Cycle, All bytes AIIL 
Initiate Read Cycle Read Cycle 
Address=An L H L 

Address=An-1, Data=Dn-1 
Data=On-1 for all bytes 

Data=Qn 

Write Cycle, All bytes 
All L 

No new cycle 
H H L 

No carryover from 
Address=An-1, Data=Dn-1 Data=Qn-1 for all bytes previous cycle 

Write Cycle, All bytes 
All L 

No new cycle 
H H H 

No carryover from 
Address=An-1, Data=Dn-1 Data=High-Z previous cycle 

Write Cycle, One byte 
OneL 

Initiate Read Cycle 
L H L 

Read Cycle 
Address=An-1, Data=Dn-1 Address=An, Data=Qn 

Data=Qn-1 for one byte 

Write Cycle, One byte 
OneL 

No new cycle 
H H L 

No carryover from 
Address=An-1, Data=Dn-1 Data=Dn-1 for one byte previous cycle 

NOTE 
1 . This operation makes written data immediately available at output during a read cycle preceded by a write cycle. 
2 . CS2 =Low and CS2=High .( Not Deselected) 
3 . ADSC =High when CST =High ( Not Deselected) 
4 . WEx = Low means that one or more byte write enable inputs (WEa, WEb) and BW are Lowor 'GW 

.is High. 
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ELECTRONICS 

431 

II 



t<:M716V689 ' , '; '64Kx16 Synchronous SRAM 

ABSOLUTE MAXIMUM RATINGS* 

Parameter Symbol Rating Unit 

Voltage on Voo Supply Relative to Vss Voo -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 -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. 

OPERATING CONDITIONS (O°C<TA<70°C) - -
Parameter Symbol Min Typ. Max Unit 

Supply Voltage Voo 3.13 3.3 3.6 V 

Ground Vss 0 0 0 V 

DC ELECTRICAL CHARACTERISTICS (Voo=33V-5%/+10% TA=O°C to +70°C) , 

Parameter Symbol Test Conditions Min Max Unit 

Input Leakage Current iii VIN=VSS to Voo -2 +2 JlA 

Output Leakage Current 101 Output Disabled, VOUT=VSS to Voo -2 +2 j.!A 

Operating Current Icc louT=OmA , ZZ < VIL 75MHz - 200 rnA 

All Inputs = VIH or VIL 66MHz - 180 

Cycle Time;;" tCYC min 60MHz -
.. 

160 

Standby Current Isb Device deselected, louT';OmA, ZZ ~ VIL - 30 rnA 

All Inputs = VIH or VIL, 

Cycle Time <! tCYC min 

Isb1 Device deselected, ZZ:;: VIL - 5 rnA 

Allinputs= Fixed(Voo-0.2 or 0.2V) 

Cycle Time =0 MHz 

Isb2 ZZ?Voo-0.2V - 5 rnA 

All Inputs= Voo-0.2 or 0.2V 

. Cycle Time <! tCYC min 
, 

Output Low Voltage Vol 101=B.OmA - 0.4 V 

Output High Voltage Voh loh=-4.0mA 2.4 - V 

Input Low Voltage Vii , -0.5~ 0.8 V 

Input High Voltage Vih 2.2 5.5·* V 

• Vil(min)=-3.0 (Pulse Width S20ns) 

.* In CaSe of 1/0 Pins, max. Vih. is Vdd +0.5V 

41'Mfjii}i$ 
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KM716V689 64Kx16 Synchronous SRAM 

CAPACITANCE* (TA=25°C, f=1Mhz) 

Parameter Symbol Test Condition Min Max Unit 

Input Capacitance CIN VIN=OV - 5 pF 

Output Capacitance COUT VOUT=OV - 7 pF 

"NOTE: Sampled not 100% tested. 

TEST CONDITIONS (TA=O°C to 70°C, Voo=3.3V-5o/oI+10%, unless otherwise specified) 

Parameter Value 

Input Pulse Level o to3V 

Input Rise and Fall Time (Measured at 0.3V and 2.7V) 2ns I 
Input and Output Timing Reference Levels 1.5V 

Output Load See Fig. 1 

Output Load (A) Output Load (6) 
(for tLZC, tLZOE, tHZOE & tHZC) 

+3.3V 

319Q 

Zo=50Q Dout 

RL=50Q 
353Q 5pF* 

VL=1.5V 

* Including Scope and Jig Capacitance 

Fig. 1 

t1:!:Wi:' }it; 
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KM71;6V689 64Kx16 SynchronOUs SRAM 

AC TIMING-eHARACTERISTICS (Voo=3.3V-5%/+10%, TA=O°C to +70°C) 

KM716V689-13 KM716V689-15 KM716V689-17 
Parameter Symbol Unit 

Min Max Min Max Min Max 

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 3 3 3 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 6 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,aw,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 ICSS 2.5 2.5 2.5 ns 

Address Hold from Clock High IAH 0.5 ··0.5 0.5 ns 

Address Status Hold from Clock High ISH 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,aw,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 (Clk) edges whenever AD"SC 
and/or AD"SP 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 AD"SC or AD"SP is sampled low in order for the this device to· remain 
enabled. 

3. A:D"SC or A:D"SP must not be asserted for at least 2 Clocks after leaving ZZ state. 
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K.M716V689 64Kx16 Synchronous SRAM 

APPLICATION INFORMATION 

DEPTH EXPANSION 
The Sam sung 64Kx16 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[0:63] 
110[0:63] 

10[0:63] 
Address I---A[0:16] 

A[16] A[0:15]I ~ .... A[16] A[O:15]I • •••• 

elk Address Data L Address Data 
~ eS2 eS2 

64-bits r CS2 ~ CS2 
Address 

Microprocessor elk 64Kx16 elk 64Kx16 - elk SPB SPB AO"SC 
SRAM 

AOSC 
SRAM 

WEx WEx 
Cache 
Controller OE (BankO) DE (Bank 1) 

CST CST 
AOV ADSP AOV AOSP 

I t t t i 
ADS I 

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. 
! : ! : i i ! ! i ! 

A16 

ctl,i:'¥jii}i; 
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KM736V695/L 
Advance 

64Kx36 Synchronous SRAM 

64K x 36-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% 
• I/O Supply Voltage: 2.5V+0.4V/-0.13V 

• Byte Write Enable Control 

• Global Write Enable Controls a full bus-width write 
• Power Down State via lZ Signal. 
• [00 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. 

• A:IJSP',ADS'C,A:DV Burst Control Pins. 

• TTL-level Three-State Outputs. 
• 100-Pin OFP Package. 

FAST ACCESS TIMES 

Parameter Symbol -7.5 -8.6 -10 Unit 

Cycle Time tCYC 133 117 100 MHz 

Clock tCD 4.5 5.0 5.5 ns Access Time 
Output Enable tOE 4.5 5.0 5.5 ns Access Time 

LOGIC BLOCK DIAGRAM 
Clk 
I:BO 

A:DV -i BURST CONTROL 

LOGIC 

The KM732V695/l is a 2,359,296-bit Synchronous 
Static Random Access Memory designed for high 
performance Second level Cache of P6 and Power PC 
based System. 

It is organized as 65,536 words of 36 bits and integrates 
address and control registers, a 2-bit burst address 
counter and added some new functions for high perform 
-ance cache RAM applications; GW.BW.I:BO,lZ. 

Write cycles are internally self-timed and synchronous. 
Full bus-width write is done by GW ,and each byte write 
is performed by the combination of WEx and BW when 

GW is High. 
When CS1 is high, AIJSP' is blocked to control signals. 

Bursts can be initiated with either the address status 
processor (AITS'p) or address status cache controller 

(ADS'C) Inputs. Subsequent burst addresses are 

generated internally in the system's burst sequence and 
are controlled by the burst address advance (AOV) 

input. 
I:BO Pin is DC operated and determines burst sequence 
( linear or Interleaved ). f 

lZ Pin controls Power Down State and reduces Stand 
by current regardless of ClK. 
The KM736V695/l is fabricated using Samsung's high 
performance CMOS technology and is available in a 

100 pin OFP package. Multiple power and ground pins 
are utilized to minimize ground bounce 

Burst 64Kx36 
~ 

Address .. MEMORY =: Counter A'O-A'1 ARRAY A:ITS'c - °G 

ltC" 
NS 

~ Tr 
RE 

~R 
AO-AH ADDRESS I A2-A15 

~~~T I REGISTER I 
L 

CS1 -
DATA-IN 

CS2 c: f--+ rREGISTERS 
C"S2 °0 
GW ~II-+ 

OUTPUT 
BW R S 1-+ CONTROL OT REGISTERS 
WE'a L:~ LOGIC 
W!b BUFFER 
WEe 

~ WE'd 
'--

OE 
lZ 

001-0036 

41:1:'+1:IU> 
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KM736V687 
Advance' 

'64Kx36 Synchronol1s SRAM 

64Kx36-Bit Synchronous Burst SRAM 

FEATURES G.ENERAL DESCRIPTION 
• Synchronous Operation. 

• On-Chip Address Counter. 

• Self-Timed Wrne Cycle. 

• On- Chip Address and CdntrolRegisters. 

• Single 3.3V±S% Power Supply. 

• 5V Tolerant Inputs except I/O Pins 

• Byte Writable Function. 

• Global Write Enable Controls a full bus-width write 

• Asynchronous Output Enable Control. 

• AlJS'P',AI:l"S'C,AOV Burst Control Pins. 

• (lm 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 Outputs. 

• 100-Pin TOFP Package. 

FAST ACCESS TIMES 

Parameter Syrnbol -8 ·9 ·10 Unit 

Cycle Time tCYC 10 15 17, ns, 

Clock tCD 8 9 10 ns Access Time 
Output Enable tOE 5 5 5 ns Access Time 

LOGIC BLOCK DIAGRAM 
Clk 
(lm 

BURST CONTROL 

The KM736V687 is a 2,359,296 bit Synchronous Static 

Random Access Memory designed to support zero wait 

state performance with advanced i486/Pentiurn address 

pipelining. 

When C"S1 is high, AIJSl'" is blocked to control '5ignals. 

It is organized as 65,536 words of 36 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 component count 

implementations 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. 

Bursts can be initiated with either the address status 

processor (AIJSP) or address status cache controller 

(AI:l"S'C) inputs. Subsequent burst' addresses are 

generated intemally in the system's burst sequence and 

are controlled by the burst address advance (AOV) 
input. 

The KM736V687is implemented in Samsung's high 

performance CMOS technology and is available in a 

100 pin TOFP package. Multiple power and ground 

pins are utilized to minimize ground bounce 

Burst 

Address 
AlJil -rt -+ LOGIC 
A"C)"SC: - ~ G' -+ r: Counter 

T S ~~~------~~------~~~ 
RT If OE AO-A1 

A'O-A'l 

.64Kx36 

MEMORY 

ARRAY 

A[:rs~~_ ... AO-A15 ADDRESS I A2-A15 

r __ ~'~_1-,~~A:E:G:IS:T:E:R~I ______ ~ 
CST .. L DATA·IN 
CS2 c R f-+ ' r REGISTERS 

C"S2 ~~ I ~ rrw T I I"" 

'BW R S L.... o T.I"" 

wtO. ----I L E'!--WEb RI-+ .~ 

WEe 1-+ 
wt:d ..... 

ITE-----.. 

CONTROL 

LOGIC 

'--_____ -'--....J 

OUTPUT 

ReGISTERS 

BUFFER 

D01-D036~--------__________________________________ ~ ______ ~ 
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PACKAGE DIMENSIONS 

22-0IP-300B 

~~~:MAX 
t-----~--- illil ~ 

26.62. 0.20 0 0 1: 

1t---__ '=·046.:..:::::.0.008=--_---i1 ~ ~ ~I~ 

0.6' 
i5:024 

24-0IP-300 

178 
0070 

tlt'tijii!l> 
ELEcrRONICS 

0.46·0.10 
0.018. 0.00i; 

1.2710.10 
o:oso;o:oo. 

046.0.10 
~ 
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I 
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PACKAGE DIMENSIONS 

Unit :. mmllnch 

28-DIP-300 

.1 .14 

~~::MAX 

I 
~18 X 

34.29.0.20 " " « 
l: 

1.350.0.008 ~o or ~~ 00 
·N 

0 "'0 

IJJ D Y ..D r r I r 
~ J--i )IJ.-" i J- J-' J-I I-

I U U U I U 

0.64 II 1.27.0.10 La· .- ~ 1i11(l1~~ 0.025 o:oso;o:oo, _1 0 ~C; '?t:f 0.100 ",N dg ~ ~ 
0.46.0.10 

Pi ..... 
0 

0.018 I 0.00( 

28-DIP-400 

, 
~~~:MAX 
35.56.0.20 ~I~ ~ 

\-___ 1=.400::.:..::;"0.00=..8 __ ---.j NO 001 0 

'f'1t:: ~~ 
"'0 LI"Io .. 

1.27.0.10 
o:oso:o:oo. 

0.46.0." 
~ 
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PACKAGE DIMENSIONS 

28-0IP-600B 

1.65 
o:o6s 

.28 

.1 

32-0IP-400 

1.91 

ooTs 

.1 

t1"tiliiH> 
ELEmONtCS 

~~;~MAX 
36.32·020 
1.430. 0008 

0.46* 0.10 

0.018. 0.004 

~!;~MAX 
41.91.020 
~ 

0.46.010 
0.018. 0.004 

.15 

.14 

.16 

1il18 00 

NO 
"''' ...;;; 

NO ~IO 
~~ 

x 

" I: 00 "'10 ·N 
"'0 

Unit: mmlinch 
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PACKAGE DIMENSIONS 

32-DIP-600 
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C'tl'M&jihi> 
ELECTRONICS 
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>: 
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,00 
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~h --

or ,,", 
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~o 
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PACKAGE DIMENSIONS 

32-S0P-525 

o 
o 

.. 1 ~~~~MAX ,,16 °1 8 
~------------~~~------------~ ~g ~ 20.47.0.20 .... l: 

- t!·~g·l~ 0.806 I 0.008 N ci ", ci 

0.71 
M28 
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t1IUiii·n; 
. ELECl'RONICS 

11"'0.0.20 
0.528.0.008 

11.80.0.10 
0.465 I 0.00' 

0.50 10.10 
0.020 to 0,004 

~ 00 "'IN dg 
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PACKAGE DIMENSIONS 

28-TSOP1-0813.4R 

13.40.0.20 
~ 

o 0 

~t~,"II...O"""""~~~~=l/'"""" .28 
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tl'MfjjiU> 
ELECl'RONICS 
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~ 
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0.50.0.10 
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(] 
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PACKAGE DIMENSIONS 

32-TSOP1-0814R 

o 

32- TSOP1-0820F 

1400·020 
0.551. 0.006 

.'240.- 010 
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20.00·0.20 
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o 

0.5011 0.10 
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PACKAGE DIMENSIONS 

32-TSOP1-0820R 
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0.50.010 

0020·0.004 
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_1 
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t1'MiilO iii> 
ELECl'RONICS 
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PACKAGE DIMENSIONS 

32-TSOP2-400R 

.1 
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PACKAGE DIMENSIONS 
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PACKAGE DIMENSIONS 
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PACKAGE DIMENSIONS 
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PACKAGE DIMENSIONS 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 

Nonhwest 
3655 North First Street 
San Jose, CA 95134 
TEL: (408) 954-7000 
FAX: (408) 954-7883 

Southwest 

Nonh Central 
300 Park Boulevard 
Suite 210 
Itasca, IL 60143-2636 
TEL: (708) 775-1050 
FAX: (708) 775-1058 

Nonheast 
119 Russell Street 
Littleton, MA 01460 
TEL: (508) 486-0700 
FAX: (508) 486-8209 

Southeast 
16253 Laguna Canyon Road 
Suite 100 

SOuth Central 
15851 Dallas Parkway 
Suite 410 

802 Greenvalley Road 
Suite 204 

Irvine, CA 92718 
TEL: (714) 753-7530 
FAX: (714) 753-7544 

Dallas, TX 75248-3307 
TEL: (214) 770-7970 
FAX: (214) 770-7971 

Greensboro, NC 27408 
TEL: (919) 370-1600 
FAX: (919) 370-1633 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ALABAMA 
SOUTHERN COMPONENT SALES 

COLORADO 

307 Clinton Ave. East TEL: (205) 533-6500 FRONT RANGE MARKETING TEL: (303) 443-4780 

Suite 413 FAX: (205) 533-6578 3100 Arapahoe Road FAX: (303) 447-0371 

Huntsville, AL 35801 Suite 404 

ARIZONA Boulder, CO 80303 

O'DONNELL ASSOCIATES TEL: (602) 944-9542 FLORIDA 

2432 W. Peoria Ave. FAX: (602) 861-2615 BIB TECH SALES TEL: (305) 477-0341 

Suite 1026 3900 N.w. 79th Avenue FAX: (305) 477-0343 

Phoenix, AZ 85029 Suite 636 

O'DONNELL ASSOCIATES TE L: (602) 79 7-204 7 Miami, FL33166 

11449 N. Copper Springs Trail FAX: (602) 797-2047 DYNE·A·MARK TEL: (407) 660-1661 

Tucson, AZ 85737 500 Winderley Place FAX: (407) 660-9407 
Suite 110 

CALIFORNIA Maitland, FL 32751 

BESTRONICS TEL: (619) 693-1111 DYNE·A·MARK TEL: (305) 485-3500 

9683 Tierro Granda Street FAX: (619) 693-1963 3355 N.w. 55th Street FAX: (305) 485-6555 

Suite 102 Fort Lauderdale, FL 33309 

San Diego, CA 92126 DYNE-A-MARK TEL: (407) 725-7470 

I-SQUARED TEL: (408) 988-3400 742 Penguin Ave., NE FAX: (407) 984-2718 

3355-1 Scott Blvd. FAX: (408) 988-2079 Palm Bay, FL 32905 

Suite 102 
DYNE-A-MARK TEL: (813) 345-9411 

Santa Clara, CA 95054 7884 Tent Avenue S FAX: (813) 345-3731 

WESTAR REP COMPANY TEL: (714) 453-7900 SI. Petersburg, FL 33707 

15265 Alton Parkway FAX: (714) 453-7930 GEORGIA 

Suite 400 
SOUTH ATLANTIC COMPONENT SALES 

Irvine, CA 92718 
3300 Holcomb Bridge Road TEL: (404) 447-6154 

WESTAR REP COMPANY TEL: (818) 880-0594 
Suite 210 FAX: (404) 447-6714 

26500 Agoura Rd. FAX: (818) 880-5013 
Norcross, GA 30092 

Suite 204 ILLINOIS 

Calabasas, CA 91302 DAVIX INTERNATIONA'. LTD. 

CANADA 1655 N. Arlington Heights Rd. TE L: (708) 259-5300 

INTELATECH,INC. TEL: (613) 762-8014 Suite 204East FAX: (708) 259-5428 

275 Michael Copeland Drive FAX: (613) 253-1370 Arlington Heights, IL 60004 

Kanata, Ontario K2M 2G2 
INDIANA 

INTELATECH, INC. TEL: (514) 343-4877 GEN " MARKETING, INC. TEL: (317) 848-3083 

3700 Griffith Street FAX: (514) 343-4355 31 E. Main Street FAX: (317) 848-1264 

Suite 93 Carmel, IN 46032 

SI. Laurent, Quebec H4T lA7 GEN " MARKETING, INC TEL: (219) 436-4485 

INTELATECH, INC. TEL: (905) 629-0082 1415 Magnavox Way FAX: (219) 436-1977 

5525 Orbitor Drive FAX: (905) 629-1795 Suite 130 

Suite 2 Ft. Wayne, IN 46804 

Mississauga, Ontario L4W4Y8 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Cont~nued) 

IOWA 
ASSOCIATED ELECTRONIC MARKETERS,INC. 
4001 Shady Oak TEL: (319) 377:1129 
Marion.IA 52302 FAX: (319) 377-1539 

KANSAS 
ASSOCIATED ELECTRONIC MARKETERS,INC. 
8843 Long Sl TEL: (913) 888-0022 
Lenexa. KS 66215 FAX: (913) 888-4848 

KENTUCKY 
GEN II MARKETING,INC. TEL: (502) 894-9903 
4012 Dupont Circle FAX: (502) 893-2435 
Suite 414 
Louisville, KY 40207 

MASSACHUSETTS 
NEW TECH SOLUTIONS, INC. 
111 South Bedford Stroot 
Suite 102 
Burlington, MA 01803 

MICHIGAN 
MICROTECH SALES 
9357 General Driw 
Suite 116 
Plymouth, MI48170 

MINNESOTA 
GP SALES, INC. 
7600 Parklawn 
Suite 315 
Edina, MN 55435 

MISSOURI 

TEL: (617) 229-8888 
FAX: (617) 229-1614 

TEL:(313) 459'{)200 
FAX: (313) 459-0232 

TEL: (612)831-2362 
FAX: (612) 831-2619 

ASSOCIATED ELECTRONIC MARKETERS,INC. 
11520 St. Charles Rock Rd. TEL: (314) 298-9900 . 
Suite 131 FAX: (314) 298-8660 
Bridgeton, MO 63044 

NEW YORK 
NEPTUNE ELEC. 
255 Executive Dr. 
Suite 211 
Plainview, NY 11803 
T-SaUARED 
6170 Wynmoor Driw 
Cicero, NY 13039 
T·SaUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 
T·SaUARED 
1790 Pennsylvania Avenue 
Apalachin, NY 13732 

NORTH CAROLINA 

TEL: (516) 349-.1600 
FAX: (516) 349-1343 

TEL: (315) 699-1559 
FAX: (315) 699-1705 

TEL: (716) 924-9101 
FAX: (716) 924-4946 

TEL: (607) 625-3983 
FAX: (607) 625-5294 

SOUTH ATLANTIC COMPONENT SALES 
5200 Park Road TEL: (704) 525-0510 
Suite 103 FAX: (704) 525-9714 
Charlotte, NC 28209 
SOUTH ATLANTIC COMPONENT SALES 
4904 Waters Edge Drive TEL:. (919) 859-9970 
Suite 268 FAX: (919) 859-9974 
Raleigh, NC 27606 

OHIO 
J.N. BAILEY & ASSOCIATES TEL: (513) 687-1325 
129 W. Main Street 
New Lebanon,OH 45345 
J.N. BAILEY & ASSOC.lATES 
3591 Milton Avenue 
Columbus, OH 43214 

FAX: (513) 687-2930 

TEL: (614) 262-7274 
FAX: (614) 262'{)384 

J.N. BAILEY & ASSOCIATES TEL: (216) 273-3798 
1667 Devonshire Drive FAX: (216) 225-1461 
Brunswick,OH 44212 

OREGON 
ATMI TEL: (503) 643-8307 
4900 SW Griffith FAX: (503) 643-4364 
Suite 155 
Beaverton, OR 97005 

PENNSYLVANIA 
CMS SALES & MARKETING TEL: (215) 834-8840 
527 Plymouth Road FAX: (215) 834-8848 
Suite 420 
Plymouth Meeting, PA 19462 

PUERTO RICO 
DIGIT·TECH 
P.O. Box 1945 
Calle Cruz '2 
Bajos, San German 
Puerto Rico 00753 

TEXAS 
O'DONNEL ASSOCIATES 
5959 Gateway West 
Suite 558 
EI Paso, TX 79925 
VIE LOCK ASSOCIATE.:'S 
555 Republic Drive 
Suite 105 
Plano,TX 75074 
VIELOCK ASSOCIATES 
9430 Research Blvd. 
Echelon Bldg. 2, Suite 330 
Austin, TX 78759 
VIE LOCK ASSOCIATES 
10700 Richmond Avenue 
Suite 108 
Houston. TX 77042 

UTAH 

TEL: (809) 892-4260 
FAX: (809) 892-3366 

TEL: (915) 778-2581 
FAX: (915) 778-8429 

TEL: (214) 881-1940 
FAX: (214) 423-8556 

TEL: (512) 345-8498 
FAX: (512) 346-4037 

TEL: (713) 974-3287 
FAX: (713) 974-3289 

FRONT RANGE MARKETING, INC. 
488 E. 6400 South TEL: (801) 288-2500 
Suite 280 FAX: (801) 288-2505 
Murray, UT 84107 

WASHINGTON 
ATMI 
8521 154th Ave., NE 
Redmond. WA 98052 

WISCONSIN 

TEL: (206) 869-7636 
FAX: (206) 869-9841 

DAVIX INTERNATIONAL LTD. TEL: (414) 255-1600 
N91 W17194 Appleton Avenue FAX: (414) 255-1863 
Menomonee Falls, WI 53051 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 
1.-------------.--.------.. 
I ~MSUNG SEMICONDUCTOR MUENCHEN OFFICE 

EUROPE GmbH Cari-Zeiss-Ring 9 
Am Unisyspark I, 0-85737 Ismaning bei 
65843 Sulzbach (Germany) Muenchen 

MILANO OFFICE 
Viale G. Malleolli, 26 
1-20095 Cusano 
Milanino 

LONDON 
Samsung House 
225 Hook Rise South 
Surbiton 

BIRMINGHAM OFFICE 
Florence House SI. 
Mary's Road Hinckley, 
Leicestershire LEtO 
lEa TEL: 0049-6196-582-06 TEL: 0049-89-964838 

FAX: 0049-6196-750-345 FAX: 0049-89-964873 
TEL: 0039-2-68400181 
FAX: 0039-2-6192279 

Surrey 
KT67LO TEL: 0044-455-891111 

FAX: 0044-455-612345 
PARIS OFFICE 
Centre d'Affaires La 
Boursidiere RN 186, Bat. 
Bourgogne, BP 202 
92357 Le Plessis-Robinson 
TEL: 0033-1-40940700 
FAX: 0033-1-40940216 

STOCKHOLM 
OFFICE 
Bergkaellavaegen 32 
P.O. Box 319 
S-19130 Sollentuna 
TEL: 0046-8-6269626 
FAX: 0046-8-6268638 

TEL: 0044-81 '3914550 
FAX: 0044-81-9742540 

BARCELONA OFFICE 
C. Provenza, 5193-1 
E-08025 Barcelona 
TEL: 0034-3-4-504876 
FAX: 0034-3-4-331944 

BELGIUM OFRCE 
Rue de Geneve 10, 
B3 8-1140 Brussels 
TEL: 0032-2-2456510 
FAX: 0032-2-24563'13 

SAMSUNG SEMICONDUCTOR-REPRESENTATIVES 

EUROPE 

BELGIUM 

DANE-LEC BELGIUM 
91-93 Rue J.D. Navez 
B-1210 Bruxelles 

TEL: 0032-2-2167058 
FAX: 0032-2-2166871 

GERMANY 

ASTRONIC GmbH 
Gruenwalder Weg 30 
0-82041 Deisenholen 

TEL: 0049-89-6130303 
FAX: 0049-89-6131668 

CANNING ELECTRONIC DISTRIBUTION CEO GmbH 
Laatzener Str. 19 TEL: 0049-511-87640 

DENMARK 

EXATECAIS 
Mileparken 20E 
OK-2740 Skovlunde 

TEL: 0045-44927000 
FAX: 0045-44926020 

0-30539 Hannover Delete FAX: 0049-551-8764160 

MIKO KOMPONENT AB 
Segersbyvaegen 3 
S-14502 Norsborg 

FINLAND 

TAHINIKOY 
P.O. Box 125 
SF-00241 Helsinki 

OY FINTRONIC AB 
Pyyntitie 3 
SF-02230 Espoo 

FRANCE 

MEGACHIP 
7 avenue du Canada 
ZA de Courtaboeuf 
91966 LES UILIS Cedex 
FRANCE 

SCAIB 
80 Rue d'Arcueil 
Silic 137 
94523 RUNGIS Cedex 
FRANCE 

TEL: 0046-853189080 
FAX: 0046-853175340 

TEL: 00358-1482177 
FAX: 00358-1482189 

TEL: 00358-0887331 
FAX: 00358-088733342 

TEL: 0033-1-69290404 
FAX: 0033-1-69290039 

TEL: 0033-1-46872313 
FAX: 0033-1-45605549 

t"Millin; 
ELECTRONICS 

MSC VERTRIEBS GmbH 
Industrie Str. 16 
0-76297 Stutensee 3 

TEL: 0049-7249-9100 
FAX: 0047-7249-7993 

MICRONETICS GmbH 

Dieselstrasse 12 
0-71272 Renningen 

TEL: 0049-7159-92583-0 
FAX: 0049-7159-9258355 

SILCOM ELECTRONICS VERTRIEBS GmbH 
Hindenburg Str. 284 TEL: 0049-2161-15074 
0-41061 Moenchengladbach FAX: 0049-2161-183313 

ITALY 

DEUTSCHE ITT INDUSTRIES GmbH 
Viale Milanofiori E/5 TEL: 0039-2-824701 
1-20090 Assago Mi FAX: 0039-2-8242631/8242831 

FANTON COMPONENTS BOLOGNA S.R.L 
Via O. Simoni, 5 TEL: 0039-51-735015 
1-40011 Anzola dell' Emilia FAX: 0039-51-735013 

RAFI ELETTRONICA SPA 
Via Savona 134 
1-20144 Milano 

TEL: 0039-2-48300431 
FAX: 0039-2-428880 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS 

MALCHUS BV HANDELMIJ 
Fokkerstraat 511-513 TEL: 0031-10-4277777 
Post bus 48 FAX: 0031-10-4154867 
NI-3125 BD Schiedam 

SPAIN 

SEMICONDUCTORS SoA. 
Ronda General Mitre 
240 Bjs 
E-08006 Barcelona 

SWEDEN 

MIKO KOMPONENTS 
Segersbyvaegen 3 
P.P. Box 2001 
S-14502 Norsborg 

TEL: 0034-3-2172340 
FAX: 0034-3-2176598 . 

TEL: 0046-853-189080 
FAX: 0046-853-175340 

SWITZERLAND 

ELBATEXAG 
Hard Str. 72 TEL: 0041-56275511 
CH-5430 Wettingen Schweiz FAX: 0041-56275532 

UNITED KINGDOM 

MAGNATEC 
Coventry Road 
LuttelWorth 
Leicestershire 
LE174JB 

ICE ELECTRONICS LTD_ 

TEL: 0044-455-554711 
FAX: 0044-455-552612 

31-32 Stephenson Road TEL: 0044-480-496466 
Burrel Road Industrial Estate FAX: 0044-480-496621 
St.lves 
Cambridgeshire 
PE17 4WJ 

~~~~~~~ __ ~~_~ ___________ ~ __ ~ _____ • ..L___ _ _______________ • ___ • _______ ~ __________ ~_~ _______ _ 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HO~GKONG 

AY. CONCEPT LTD. 
Un~ 11-15, II/FL., Block A, 
Focal Industrial Centre 
21 Man Lok Street, Hunghom, 
Kowloon, Hong Kong 

PROTECH COMPONENTS LTD. 

TEL: 334733 
FAX: 7643108 

Unit 2,3IFL., Wah Shing Centre, TEL: 7930882 
11 Shing Yip Street, FAX: 7930811 
Kwun Tong, Kowloon, 
Hong Kong 

WISEWORLD ELECTRONICS LTD. 
Room 708, Tower A, 7IF1., TEL: 7658923 
Hunghom Commercial Centre, FAX: 3636203 
31-39 Ma Tau Wai Road, Honghom, 
Hong Kong 

CENTENNIAL ELECTRONICS LTD. 
Unit 2,23/FL., TEL: 565-5898 
Westlands Center, FAX: 564-5411 
No. 20 Westlands Road, 
Quarry Bay, Hong Kong 

SOLARBRITE ELECTRONICS LTD. 
(CALCULATOR & WATCH) 
Unit 1, lllFL., Tower 1, Horbour TEL: 3633233 
Centre 1, Hok cheung FAX: 3633900 
St, Hunghom, Kowloon, 
Hong Kong 

ATLANTIC COMPONENTS LTD. 
(MEMORY & PC) 
Unit 502, 5/FL, Tower III TEL: 7991996 
Enterprise Square, FAX: 7559452 
9 Sheung Yuet Road, Kowloon Bay, 
Kowloon, Hong Kong 

USENG & CO. 
(48IT/8B1T ONE .CHIP SOFTWAFE HOUSE) 
Flat B&C, 6/FL, Four Seas TEL: 5431338 
Communication Bank Bldg, FAX: 5442602 
49-51 bonham Strand 
West, Hong Kong 

DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HI<) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4-51F1., TEL: 7882611 
Yuen Shing Ind. bldg., FAX: 7856213 
1033, Yee Kuk Street, West, 
Kowloon, Hong Kong 

SYNTHESIS SYSTEMS DESIGN LTD. 
(ASIC DESIGN HOUSE) 
Unit 4,121FL., Chal Wan Ind. City, TEL: 557-1102 
Phase 2, No.70, WingTai Road, FAX: 8892962 
Chal Wan, Hong Kong 

tl:U¥jjiU> 
ELECTRONICS 

MACRO LONG DEVELOPMENT LTD. 
(CHINA AREA-5UMAN OFFICE) 
5IFL, Block E, Hlng Yip Factory Bldg., TEL: 7970605 
31, Hlng Yip SI. Kwan Long. FAX: 3416363 
Kowloon, Hong Kong 

TAIWAN 

YOSUN INDUSTRIAL CORP. 
7F, No.76, Sec.l, 
Cheng Kung Rd. Nan Kang, 
Taipei, R.O.C 

SANT SONG CORP. 
41FL., No.12, Lane 94, Tsao 
Ti Wei, Shen Keng Hsiang, 
Taipei, HSien, Taiwan, R.O.C 

TEL: 02-788-1991 
FAX: 02-788-1996 

TEL: 02"882-7829 
FAX: 02-882-0781 

SUPREME ELECTRONICS CO., LTD. 
lB1FL., No.67, Section 2, TEL: 02-70232581 
Tun Hwa S.Road, 7023278 
Taipei, Taiwan, R.O.C FAX: 02-7063196 

,JAPAN 

TOMEN ELECTRONICS CORP. 
1-1, Uchisaiwa-Cho 2-Chome, TEL: 03-3506-3654 
Chiyoda-Ku, Tokyo, 100 Japan FAX: 03-3506-3497 

RIKEI 
Nichimen Bldg., 
2-2, Nakanojima 2-Chome, 
Kita-Ku, Osaka, 530 Japan 

ISECO 

TEL: 06-201-2081 
FAX: 06-222-1185 

26-3, Kitamagome 2-Chome, TEL: 03-37n-3611 
Ota-Ku, Tokyo, 143 Japan FAX: 03-37n -3614 

ADO 
7IFL., Sasage Bldg., TEL: 03-3257-2600 
4-6 Sotokanda 2-Chome, FAX: 03-3251-9705 
Chiyoda-Ku, Tokyo, 101 Japan 

MARUBUN 
8-1, Nlhonbashi-Odenma-Cho, TEL: 03-3639-9897 
Chuo-Ku, Tokyo, 103 Japan FAX: 03-3661-7433 

SAMSUNG JAPAN 
17FL, Hamacho Center Bldg., TEL: 03-5641-9850 
2-31-1, Nihonbashi-Hamacho, FAX: 03-5641-9713 
Chuo-Ku, Tokyo, 103 Japan 

SINGAPORE 

ASTINA ELECTRONICS lSI PTE LTD. 
2038 Henderson Road, TEL: 2769997 
#12-08, Henderson Industrial Park, 
Singapore 0315 

BOSTEX ·ELECTRONICS PTE LTD. 
219 Henderson Road, TEL: 3390713 
#10-01,Hend~lndustr~IP~ 

Singapore 0315 
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MARUBUN ELECTRONICS (S) PTE LTD. 
4 Shentor Way, TEL: 2238855 
#16-07, shing Kwan House, 
Singapore 0106 

SAMTEK.SEMICONDUCTOR DEVICES (8) PTE LTD. 
80 Robinson Road, TEL: 2259177 
#16-01, Singapore 0106 

SOUTH WEST ELECTRONICS PTE LTD. 
No. 159'Sin Min Road, TEL: 5533118 
#04-03, Amtech Bldg., 
Singapore 2057 

VIC SINGAPORE PTE LTD. 
No, 15981n Min Road, 
#04-04, Amtech Bldg., 
Singapore 0257 

TEL: 5524811 

STM INTERNAnONAL (S) PTE LTD. 
No. 12 Prince Edward Road, TEL: 2265613 
#04-06, Besway Bldg., Podium 'B' 
Singapore 0207 

TURKEY 

INTER GROUP OF COMPANIES 
Hasirclbasi Caddesi No. 55 TEL: 0216-349-9400 
81310 Kadlkoy-Istanbul-Turkey FAX: 0216-349-9430-31 

THAILAND 

YUnPONG ELECTRONICS CO., LTD. 
51-53 Pahurat Road (Banmoh) TEL: 662-226-6496/9 
Bangkok 10200, Thailand 

WESTECH ELECTRONICS PTE LTD. 
77/113 Ladprao Soi 3, TEL: 662-512-2751 
Ladyao, Jatujak' 662-512-5427 
Bangkok 10900, Thlland 

CHINA 

CENTENNIAL ELECTRONICS LTD. 
(SHANGHAI OFFICE) 
ROQrn 808, Area B, TEL: 021-4810697 
Yin Hai Comm. Bldg., FAX: 021-4824668 
250, Cae Xi Road, Xu Hul District, 
Shanghai, P.R.China 

CENTINNIAL ELECTRONICS LTD. 
(SHENZHEN OFFICE) 
Unit 10, 221FL, 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 ELECTRONIC PRODUCTS CO. 
Room 117, Technology Trading Center TEL: 01-8421321 
No.37 Bal Shl QIae Road FAX: 01-8421301 
Beijing, China 

tl!Mfjiih> 
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SUMAN ELECTRONICS 
(TIANJIN OFFICE) 
No.203-205, HongQi Road., 
Nankai District, 
TianJin, China 

SUMAN ELECTRONICS 
(HANGZHOU OFFICE) 

TEL: 022-3369292 
FAX: 022-3360775 

No.27, Wen-San Road., TEL: 0571-8088584 
HangZhou City, China FAX: 0571-8073607 

SUMAN ELECTRONICS (NANJING OFFICE) 
No.8 Shitiae Xiang, Gulou, TEL: 025-3303500 
Nanjing FAX: 025-6637903 

SUMAN ELECTRONICS 
(XIAN OFFICE) 
No.l06 Frengging Road., TEL: 029-4262014 
Xlan, China FAX: 029-4262306 

KOREA 

SECHANG SEMICONDUCTOR CO., LTD. 
4IFL., Chung-Lim Bldg., TEL: 02-597-8121 
924-13, Bangbae 1-Dong, FAX: 02-525-9762 
Seocho-Ku, Seoul, Korea 

SAMSUNG KWANGJUN CO., LTD. 
Room 402-4, TEL: 02-718-0045 
Electroland Main Bldg., FAX: 02-718-9536 
16"9, Hankangro 3-Ka, 
Yongsan-Ku, Seoul, Korea 

SINSUNG SEMICONDUCTOR CO., LTD. 
Room 535, Electro World Bldg., TEL: 02-3272-9300 
1-1, Hankangro 3-Ka, FAX: 02-718-8535 
Yongsan-Ku, Seoul, Korea 

HANKOOK SEMICONDUCTOR & 
TELECOMMUNICAnONS CO., LTD. 
3rd FL., Sungwon Bldg., 119-3 TEL: 02-539-4123 
Samsung-Dong, Kangnam-Ku, FAX: 02-508-8558 
Seoul, Korea 

SAMTEK CORP. 
3rd/4th FL., Chungjubangjeok TEL: 02-3458-9000 
Bldg., 156-16, Samsung-Dong, FAX: 02-3458-9300 
Kangnam-Ku, Seoul, Korea 

SUN IN TRADING CO., LTD. 
22-608, Sunin Bldg., TEL: 02-702-1257-8 
16-8, Hankangro 2-Ka, FAX: 02-704-0997 
Yongsan-Ku, Seoul, Korea 

MUJIN ELECTRONICS CO., LTD. 
Room 805, Sambo Bldg., TEL: 02-783-4890-2 
13-2, Yoido-Dong, FAX: 02-785-1920 
Youngdeungpo-Ku, Seoul, Korea 

GHILWON ELECTRONICS CO., LTD. 
Room 602, Namjung Bldg., TEL: 02-784-9966-7 
13-19, Yoido-Dong, FAX: 02-784-9966 
Youngdeungpo-Ku, Seoul, Korea 



SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ARIZONA CANADA (Continued) 
ADDED VALUE (602) 951-9788 ACTIVE (403) 235-~00 
7741 East Gray Road FAX: (602) 951-4182 3220 5th Avenue, N.E. Bay 2 FAX: (403) 248'{)75O 
Suite 9 Calg8lY, Alberta T2A 5Nl 
Scottsdale, A2 85260 ACTIVE (204) 786-3075 

106 King Edward St., E FAX: (204) 783-8133 
CAUFORNIA Winnepeg, Manitoba R3H ON8 

ADDED VALUE (714) 259-8258 ACTIVE (416) 238-8825 
1582 Parkway Loop FAX: (714) 259'{)828 1350 Matheson Blvd, Unit 2 FAX: (416) 238-2817 
UnitG Mississauga, Ontario L4W 4MI 
Tustin, CA 92680 ACTIVE (403) 438-5888 
ADDED VALUE (619) 558-8890 6029 l03rd SI. FAX: (403) 434'{)812 
5752 Oberlin Drive FAX: (619) 558-3018 Edmonton, Alberta T6H 2H3 
Suite 105 ACTIVE (418) 682-5775 
Sail Diego. CA 92121 1990 Blvd. Charest O. FAX: (418)682-8303 
ALL AMERICAN (BOO) 831-8300 Ste-Foy, Quebec Gl N 41<8 
369 Van Ness Way (213) 32O'{)24O ACTIVE (613) 728-7900 
Unit 701 FAX: (213) 320-7207 1023 Merivale Road FAX: (613) 728-3586 
Torrance, CA 90501 OIIawa, Ontario K 1 Z 6A6 
ALL AMERICAN (408) 943-1200 ACTIVE (514) 256-7538 
2360 Oume Drive, Suite C FAX: (408) 943-1393 6080 Metropolitan East FAX: (514) 256-4890 
San Jose, CA 95131 Montreal, Quebec HIS lA9 

II ALL AMERICAN (619) 458-5850 
5060 Shoreham Place FAX: (619) 458-5866 COLORADO. 
Suite 200 ADDED VALUE (303) 422-1701 
San Diego, CA 92122 4090 YoungflElld FAX: (303) 422-2529 
I.E.C. (916) 363-6030 Wheatridge, CO 80033 
9940 Business Park Drive FAX: (916) 362-6926 I.E.C. (303) 292-5537 
Suite 145 420 East 58th Avenue FAX: (303) 292'{)114 
Sacramento. CA 95827 Denver, CO 80216 
ITT Components (714) 727-4001 I.E.C. (303) 292-6121 
18 Technology Drive FAX: (714) 727-2109 5750 North Logan Street FAX: (303) 297-2053 
Irvine, CA 92718 Denver, CO 80216 
ITT Components (408) 453-1404 Q.P.S: (303) 343-9260 
1580 Oakland Road FAX: (408) 453-1407 14291 E. 4th Avenue FAX: (303) 343-3051 
SuiteCl02 Bldg. 7, Unit 208 
San Jose, CA 95131 Aurora, CO 80011 
JACO (714) 258-9003 
1541 Parkway Loop FAX: (714) 258-1909 
Suite A FLORIDA 
Tustin, CA 92680 ALL AMERICAN (305) 621-8282 
JACO (805) 495-9998 16085 NW 52 Avenue FAX: (305) 620-7831 
2282 Townsgate Road (800) 266-1282 Miami, FL 33014-9317 
Suite 100 FAX: (805) 494-3864 ALL AMERICAN (800) 327-6237 
Wesdake Village, CA 91361 5009 Hiatus Road FAX: (305) 749-9229 
JACO (408) 432-9290 Sunrise, FL 33351 
2880 Zanker Road FAX: (408) 432-9298 JACQ (407) 241-7943 
Suite 202 1060 Holland Drive FAX: (407) 241-7950 
San Jose, CA 95134 Suite 3K 

Boca Raton, FL 33487 
CANADA RM ELECTRONICS (407) 767-8005 

ACTIVE (514) 694-7710 581 East SI. Rte. 434 FAX: (407) 767-8165 
237 Hymus Boulevard FAX: (514) 697-8112 Longwood, FL 32750 
Point Claire, Quebec H9R 5C7 
ACTIVE (604) 324-7500 
100 S.E. Marine Drive FAX: (604) 324-3100 ILUNOIS 
Vancouver, BC V5X 283 I.E.C. (708) 843-2040 
ACTIVE (416) 367-2911 2200 N. Stronington Ave., FAX: (708) 843-2320 
100 Lombard Street FAX: (416) 367-4706 Suite 210 
Toronto, Ontario M5C 1 M3 Hoffman Estates, IL 60195 
ACTIVE (514) 731-7441 QPS (708) 884-6620 

5651 Ferrier Street FAX: (514) 731'{)129 101 E. Commerce Dr. FAX: (708) 884-7573 
Montreal, Quebec H4AP lNl Schaumburg,IL60173 
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INDIANA PENNSYLVANIA 
AM ELECTRONICS (317) 580-9999 CAM/RPe (412) 782-3770 
1329 W. 96th Street FAX: (317) 580-9615 620 Alpha Drive FAX: (412) 963~210 
Suite 10 Pittsburgh, PA 15238 
Indianapolis, IN 46260 

TEXAS 
ALL AMERICAN (214) 231-5300 

MARYLAND 1819 Firman Drive FAX: (214) 437-0353 
All AMERICAN (301) 251-1205 Suite 127 
14636 Rothgeb Dr. FAX: (301) 251-8574 Richardson, TX 75081 
Rockville, MD 20850 JACO (214) 234-5565 
JACO (410)9~2O 1209 N. Glenville Drive FAX: (214) 238-7066 
Rivers Center FAX: (410) 995~2 Richardson, TX 75081 
10270 Old Columbia Road JACO (713) 240-2255 
Columbia, MD,21046 10707 Corporate Drive FAX: (713) 24O~988 

Suite 124 , 
MASSACHUSETS Stafford, TX 77477 

ALL AMERICAN (617) 246-2300 JACO (512) 835-0220 
107 Audubon Road FAX: (617) 246-2305 212().oA Braker Lane FAX: (512) 339-9252 
Suite 104 Austin, TX 78758 
Wakefield, MA 01880 

UTAH 
JACO (508) 640-0010 ADDED VALUE (801) 975-9500 
1053 East Street. FAX: (508) 640-0755 1836 Parkway Blvd. FAX: (801) 977-0245 
Tewksbury, MA 01876 West Valley City, UT 84119 

All AMERICAN (801) 261-4210 
MICHIGAN 4455 South - 700 East FAX: (801) 261-3885 

RM ELECTRONICS (616) 531-9300 Suite 301 
4310 Roger B. Chaffee Drive FAX: (616) 531-2990 ' Salt Lake City, UT 84107 
Grand Rapids, M149508 I.E.C. (801) 977-9750 

2117 South 3600 West FAX: (802) 975-1207 
MINNESOTA W. Valley City, UT 84119 

ALL AMERICAN (612) 944-2151 
11409 Valley View Road FAX: (612) 944-9803 WASHINGTON 
Eden Prairie, MN 55344 I.E.C. (206) 455-2727 

NEW YORK 
1750 124th Avenue, N.E. FAX: (206) 453-2963 

ALL AMERICAN (516) 981-3935 
Bellevue, WA 98005 

711-2 Koehier Ave. FAX: (516) 981-3947 
Ronkonkoma, NY 117711 ••••• CAM/RPe (716) 436-5070 
200 Buell Rd. FAX: (716) 436-5093 
Rochester, NY 14624 
JACO (516)-273-5500 
145 Oser Avenue FAX: (516) 273-5506 
Hauppauge, NY 11788. 

NORTH CAROUNA 
JACO (919) 876-7767 
5206 Greens Dairy RosCl FAX: (919) 876~964 
Raleigh, NC 27604 

OHIO 
CAM/RPe (216) 461-4700 
749 Miner Road FAX: (216) 461,-4329 
Cleveland, OH 44143 
CAIIA/RPe (614) 888-7777 
733 H. Lakeview Plaza Rd. FAX: (614) 888-9779 
Worthington, OH 43085 

OREGON 
I.E.C. (503) 641-1690 
6850 S.W. 105th Ave. FAX: (503) 646-3737 
Suite B 
Beaverton, Oregon 97005 
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SA ..... IICCINDUCTOft Me 
3855 NORTH RAST STREET. G....! .. ""'r. 
SAN JOSE. CA 95134. U.S.A. 
TEL· .•. • ·408-954- 7000 
FAX··· · ··408- 954- 7873 

SA ..... IICCINDUCTGIt --.~>,.,"':~"!'.a 
11M UNlSYSPARK 1 • 
85843 SULZBloCHITS. GERMANY 
TEL · .. .. · 49-81118-582703 
FAX · .... ·411-81118- 750345 

SA .... EUIOPI PLC • 
• IICONDUCTGIt DlVlIICIN 
GREAT WEST HOUSE 
GREAT WEST ROAD. BRENTFORD 
MIDDlESEX TW8 IIDQ 
TEL· • .. . -181 -380-7132 
FAX ····· ' 181- 380- 7220 

SAMIUNI ELICTRONICI JAPAN 
HAMIICHO CENTER BLDG .. 
31- 1. NIHONIlASHI-HAMIICHO. 2-CHOME. 
CHlJO- KU. TOKYO 103. Jo\PAN 
TEL··· · · ·3 -5841 -9850 
FAX· ·· · · ·3- 5641-9851 

SAMIUNI EUCTRONICI HONG KlIIIA'MlIIt,' 
65TH FL. CENTRAL PlAZA. 
18 HAR80UR ROAD. 
WAHCHAI. HONG MONO 
TEL · · · ·· ' 852 -2882 -6900 
FAX ···· · ·852- 2868- 1343 

SA .... ELECTROtICI CO .. ~ 
TAIWAN OFFICI(K.u) 
25FL. NO. 333 KEElUNO 110 .. 
SEC 1. TAIPEI. TAIWAN. R. O. C. 
TEL··· · · ·886-2- 757 -7292 
FAX·· ·· · ·886- 2- 757- 7311 

SA .... A_A PRlVAT: 
80 ROBINSON ROAD. 1120-01 
SINGAPORE 068898 
TEL · ··· · ·65-535-2,,08 
FAX ...... 65-227- 27 2 

.... 


