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CORRECTION TABLE 1997 SRAM DATA BOOK
Page Current Correction
5 TABLE OF CONTENTS TABLE OF CONTENTS

22. KM68FV1000 ~ , 128x8, Commercial~, 195
23. KM68FS1000Z ~ , 128x8, 48-CSP~, 206

22. KM68FV1000 ~ , 128Kx8, Commercial~, 195
23. KM68FS1000Z ~ , 128Kx8, 48-CSP~, 206

98 PIN DESCRIPTION PIN DESCRIPTION
Pin name of 44-TSOP(ll) Forward and Reverse : Changed Pin name of 44-TSOP(Il)Forward and Reverse:
1.A4,2.A3, ~,44.A5 1.A4, 2.A3, 3.A2, 4At, 5.A0, 6.CS,
7.1/01, 8102, 9./03, 10./04, 11.Vcc, 12.Vss,
13./05, 14.1/06, 15.1/107, 16./08, 17.WE, 18.A17,
19.A16, 20.A15, 21.A14, 22.A13, 23.A12, 24 A11,
25.A10, 26.A9, 27.A8, 8N.C, 29./019, 30./010,
31.1/011, 32./012, 33.Vce, 34.Vss, 35.1/013, 36./014,
37.1/015, 381016, 39.0B, 40.UB, 41.0E, 42A7,
43.A6, 44.A5
130 DC AND OPERATING CHARACTERISTICS DC AND OPERATING CHARACTERISTICS
Standby Current, Iss, Test conditions: Standby Current, Iss, Test conditions:
CS1=ViH, CS2=ViH CS1=ViH, CS2aViL
255, 268 TIMING WAVE FORM OF WRITE CYCLE(1) TIMING WAVE FORM OF WRITE CYCLE(1)
(OE=Controlled) tWP1(2) (OE=Controlled) tWP(2)
255, 268 TIMING WAVE FORM OF WRITE CYCLE(2) TIMING WAVE FORM OF WRITE CYCLE(2)
(OE=Low Fixed) tWP(2) (OE=Low Fixed) tWP1(2)
283 TIMING WAVE FORM OF WRITE CYCLE(1) TIMING WAVE FORM OF WRITE CYCLE(1)
(CS=Controlled) twWP1(2) (CS=Controlied) tWP(2)
276,284,333, | DATA RETENTION CHARACTERISTICS* DATA RETENTION CHARACTERISTICS*
384,501,518, | VCC =2.0V, CSe** VCC-0.2V, ~ vcc =3.0v, T8+ VCC- 0.2V, ~
532, 548
363 DC AND OPERATING CHARACTERISTICS DC AND OPERATING CHARACTERISTICS
Standby Current, Test conditions: Standby Current, Test conditions:
IsB : Min. Cycle, CS=VIH Is8 : Min. Cycle, C8T=ViH or CS2=ViL
1sB1: f=OMHz, TS ** Vcc-0.2V, VIN ** Vce-0.2V or Ise1 : f=OMHz, T8 ¢ Vee-0.2V or CS2 ** 0.2V,
VIN #¢ 0.2V VIN ** VCC-0.2V or VIN ** 0.2V
308, 357,402 | " NOTE: Above test conditions are ~ " Remove "NOTE: Above test conditions are ~"
below TEST CONDITIONS below TEST CONDITIONS
411, 439, 467 | Blank below TEST CONDITIONS Add " NOTE: Above test conditions are also applied at
industrial temperature range” below TEST CONDITIONS
411,439, 467 ' | Blank below READ CYCLE Add " NOTE: Above parameters are also guaranteed at
industrial temperature range" below READ CYCLE
412, 440, 468 | Blank below WRITE CYCLE Add " NOTE: Above parameters are also guaranteed at
industrial temperature range" below WRITE CYCLE
932,941,950 | DC ELECTRICAL CHARACTERISTICS DC ELECTRICAL CHARACTERISTICS

Standby Current, isB1, Test conditions:
f=Max, 100% Duty, Device deselected, ~

Standby Current, Ise1, Test conditions:
f=0 MHz, Device deselected, ~

If you want to get a revised specification, you can see and download the specification form web site, www.sec.samsung.com/sram,

by pdf file.
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Page Current Correction
903,912,921, | A-1. SYNCHRONOUS PIPELINE BURST TRUTH Refer to below table
TABLE(Data field), 256KB Module
KMM764V41AG2,KMM764V41AG7, KMM764V45AG
A-1. SYNCHRONOUS PIPELINE BURST TRUTH TABLE(Data field)

H X* X L X X oo - N/A Not Selected

L H L X X X oo N/A Not Selected

L H X L X X oo N/A Not Selected

L L L X X X i External Address Begin Burst Read Cycle
L L H L X L oo External Address Begin Burst Write Cycle
L L H L X H oo External Address Begin Burst Read Cycle
X X H H L H oo Next Address Continue Burst Read Cycle
H X X H L H oo Next Address Continue Burst Read Cycle
X X H H L L . Next Address Continue Burst Write Cycle
H X X H L L o Next Address Continue Burst Write Cycle
X X H H H H oo Current Address Suspend Burst Read Cycle
H X X H H H oo Current Address Suspend Burst Read Cycle
X X H H H L o Current Address Suspend Burst Write Cycle
H X X H H L L4 Current Address Suspend Burst Write Cycle

Page Current Correction
930, 939, 948 | A-1. SYNCHRONOUS PIPELINE BURST TRUTH Refer to below table

TABLE(Data field), 512KB Single Bank Module
KMM764V72G2,KMM764V72G7, KMM764V75G

A-1. SYNCHRONOUS PIP

URST TRUTH TABLE(Data field)

CCS | ADSP | CADS (WRITE | K “Address Accessed ~_ Operation
H X L X X (1] N/A Not Selected
H L X X X oo N/A Not Selected
L L X X X oo External Address Begin Burst Read Cycle
L H L X L L External Address Begin Burst Write Cycle
L H L X H oo External Address Begin Burst Read Cycle
X H H L H oo Next Address Continue Burst Read Cycle
H X H L H o Next Address Continue Burst Read Cycle
X H H L L oo Next Address Continue Burst Write Cycle
H X H L L oo Next Address Continue Burst Write Cycle
X H H H H oo Current Address Suspend Burst Read Cycle
H X H H H o Current Address Suspend Burst Read Cycle
X H H H L oo Current Address Suspend Burst Write Cycle
H X H H L oo Current Address Suspend Burst Write Cycle

If you want to get a revised specification, you can see and download the specification form web altn,wwwm.samsung.comlsfam.

by pdf file.
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Page Current ' Correction
PACKAGE DIMENSIONS PACKAGE DIMENSIONS
The arrow which indicate package width, is wrong. See point "A" below drawing
961 XX-SOP-YYY XX-SOP-YYY
#yy #yy #yx
i i i i
A A
O O
il i il i)
#x #oc #x #hax
962, 963, 964 | XX-TSOP1-YYY.YY XX-TSOP1-YYY.YY
e A o . A .
X ] ' #yy #x | By
#hoc! #yx #oc! —[#yx
966 XX-TSOP2-YYYY XX-TSOP2-YYYY
#yy #yx : "ﬁ .
Al A8 i if
A A
i i il i
#x o ™ o
969,970,971, XX-SOJ-YYY XX-SOJ-YYY
972, 973 #yy Wyx *yy
—a 0.0 = {a¥al nn
I
|
A 0 A 0
1k :
o ~y g o
#x ho #x oo

If you want to get a revised specification, you can see and download the specification form web site, www.sec.samsung.com/sram,
by pdf file.
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MEMORY ICs

FUNCTION GUIDE |

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

[ 256K bitt—] 32Kxs KM62256CL-4/4L

H kme22s6cL-s5L | Kme2256CL-7/7L

KM62256CLI/-7/71

[H kms22s6cLI~10/10L |

KM62256DL-5/5L

H kme2256DL-777L |

Py

KM62256DLI/-7/7L

H;M622SGDLI/-10/10L |-

Hkmees12aL-sis.  H kmess12aL-77L |

[ 512K bith—{ 64Kx8 J—[::ﬂ68512AL-4/4L
KM68512ALI-7/7L | KMBB512ALI-10/10L

KM681000BL-5/5L

{_imbit | 128kx8

Himes10008L77L |

KM681000BLE-7/7L H KM681000BLE-10/1 Oﬂ

KM681000BLI-7/7L

|+ KM681000BLI-10/10L |

KM681000CL-4/4L

KM681000CL-5/5L H KM681000CL-7/7L I

KM681000CLI-5/5L | KM681000CLI-7/7L || KM681000CLI-10/10L |

KM6161000BL-7/7L |

 s4xx16 }“E{LLM&MOOOBL-S/SL
KM6161000BLI-7/7L _|—{ KM6161000BLI-10/10L]

KMG684000AL-5/5L

KM684000AL-7/7L |

KM684000ALI-7/7L

H KM684000ALI-10/10L |

KM6840008L-5/5L

KM6840008BL-7/7L 1

*: New Product ** . Preliminary

*** : Under Development

s uig
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MEMORY ICs

FUNCTION GUIDE

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

[ 258K bit | 32Kxs |

—| KM62V256CL-7L

~ H kmeavasecL-10L

— KM62V256CLE-7L

H KM62V256CLE/-10L

—‘l KM62V256CLI-7L

M «kme2vesscLy-10L

— KM62U256CL-8L

M kMs2u2s6cL-10L

— KMB2U256CLE-8L

H kme2uzsecL-10L

I KMB2U256CLI-8L

 KMe2u256CL-10L

"l KM62V256DL-7L

HH kme2vasspL-10L

- KMB2v256DLE-7L

F KMe2v2s6DLE-10L

— KM62V256DLI-7L

H KMe2v256DLI-10L

T

| xme2u2s6DL-10L

— KM62U256DL 8L

 KM62U256DLE-8L

 kme2u2s6DLE-10L

I I A U O O I O N N O

H kme2u2s6DLI-10L

| KMs2u256DLI-8L

[512Kbit |—{ 6axxe | kmesvsi2aL7L H kmesvs12aLsL H kmesv512aL-100
H kme8V512ALE-7L - xmesvs12aLE-8L | {kmesvs12aLE-10L
| KM68V512ALI-7L - kmesvsi2aLi-sL ] [kmesvsi2aLi-10L
H KMe8V512AL-8L  kMe8US12AL-10L ]

—| KMBBVS12ALE-8L - kmesus12aLE-10L |
" KM68V512ALI-8L 1 KMe8US12ALI-10L |

|1Mbit I‘ |128Kx8 I_

* : New Product

** . Preliminary

— KM68V1000BL-7/7L

F kmesvioooBL-10r10L |

—{ kmesvi000BLE-777 | kMe8v1000BLE-1010L ]

|
| KMB8V1000BLI-7/7L | KM68V1000BLI-10/10L |
— KM68U1000BL-10/10L_ | ‘

KM68U1000BLE-10/10L

| KM68U1000BLE-10/10L

l KM68V1000CL-7L

— KM68V1000CLE-7L }— KMe8V1000CL-8/8L
— KM68V1000CLI7ZL || KM68V1000CL-8/8L

| KM68U1000CL-7L

| kmesu1o00cL-10/10L

"I KM68U1000CLE-7L

— Kme8U1000CLE-10/10L

| KM68U1000CLI-7L

I kmesviooocL-aisL |
|
|
|
|
]

| Kmesu1000CLI-10/10L

*** : Under Development

L v
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MEMORY ICs FUNCTION GUIDE

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

{ 6akx16 }+{kms1evioooBL-77t | kme16vioooBL-10/10L |
— KM616V1000BLE-8/8L || KM616V1000BLE-10/10L |
H kme16v1000BLI-10/10L |

{1 mbit

— KM616V1000BLI-8/8L

— KM616U1000BL-10/10L__|

— KM616U1000BLE-10/10L_|
— KM616U1000BLI-10/10L |

[ombit | 256Kkx8 | kMe8v2000L-7L }—er;vnsevzoooveL

 Km68v2000LI-7L

H «mssv2000Li-8L

— KMB8U2000L-7L " kMs8v2000L-10L
—{ KMB8U2000LI-8L _ H kmesu2000LI-10L
4Mbit - 512Kx8 | KM68V4000AL-7/7L H KM68v4000AL-8/8L KM68VA4000AL-10/10L

- KMB8V4000ALI-7/7L

- kmesva000ALI-8/8L

KM68V4000ALI-10/10L

— KM68U4000AL-7/7L

[ KM68U4000AL-8/8L

— KMB8U4000ALI-7/7L

| KM68U4000ALI-8/8L

KM68U4000ALI-10/10L

— KM68V4000BL-7/7L

H kmesvao00BL-8/8L

|
|
KM68U4000AL-10/10L |
|
|

KM68V4000BL-10/10L

- KM68V4000BLI-8/8L

H kmssva0008L-10/10L

— KM68U4000BL-7/7L

1 «mesu4000BL-8/8L

KM68U4000BL-10/10L |

E13
' KM68U4000BL--8/8L

~ H kmesu4o00BL-10/10L

H kms16va000BL-8L

KM616V4000BL-10L |

- 256Kx16]—|:{{KM616V4000BL-7L
KM616U4000BLI-7L

*: New Product

**: Preliminary

[ KM616U4000BLII-8L

TTr T T T T TT — —

KM616U4000BLI-10L —I

*** : Under Development
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MEMORY ICs

FUNCTION GUIDE

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

'H «mesFvi000-8

[1mot |- 128kx8 |- kmesFvi000-7

KM68FV10001-7

'H kmesrFvio001-8

— KM68FS1000-12

'H kmseFs1000-15

— KM68FS10001-12

H kme8FS10001-15

— KMe8FR100030 |
—{ kmesFs1000130 |
L 6akxi6 | kme16Fviooo7  H kme1sFviooo-8

— KM616FV10001-7

H kme1sFv10001-8

— KM616FS1000-12

H kme16Fs1000-15

 kM616FS10001-12

H kme16rs10001-15

KM616FR1000-30

]

" kme16FR10001-30

Lambit |7 256Kxe |7 kMesFv2000-7

H kmsgrv2000-8

KM68FV2000!-7

H KM68FV20001-8

KM68FS2000-12

H?MGBFSZOOOJ 5

_l KM68FS20001-12

H KM68FS2000I-15

| KM68FR2000-30 I

_I KM68FR2000I-30

|

_l 128Kx16 }_

| KM616FV2000-7

H KM616FV2000-8

KM616FV20001-7

KM616FV20001-8

KM616FS2000-

16FS -

* : New Product

**: Preliminary

*** : Under Development

—| kMe16FS20001-12 | KM616FS2000115 ]
— kMe16FR2000.30 |

L v
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CS

16



\
MEMORY ICs - | | FUNCTION GUIDE ‘

1.2.1. High Speed(5.0V Operation) SRAM

[ 256K bit 64Kx4 }—D KM64B261A-6 H kmeap261a-7 H kmeaB261A-8 |
KM64258C-12 H KM64258C-15 H kme4258c-20 |

32Kx8 KM68B261A-6 H KM68B261A-7 H kmeeB261A-8 |
KM68257C/CL-12 || KM68257C/CL-15 |- KMe8257C/cL-20 |

[ ambit - imxa ] kme11001/-20 H kMs11001/L-25 H kme11001/L-35 ]

[ oasixe || KMB410038/BL.8 | KMe41003B/BL10 _H KM6410038/BL12 |

- kM641003B/BLI-8  |H KM641003BIBLI-10__ |H KM841003BVBLI-12 |

— KM6481003-8 H KM6481003-10 H KMe4B1003-12 |

— KMB41003A-12 [H kM641003A-15 H kme410034-17 H kMs410034-20 |

— KM641003A1-12 H kms41003A1-15 H kms4100341-17 H kms41003a1-20 ]

— KM641003-15 H kM641003-17 H kms41003-20

—| KM641001BVBLI-15 || KM641001BVBLI-17 - KM641001BYBLI-20

— KM641001A-15 H KM641001A-17 H kme410014-20

|
—l .;(M641 001B/BL-15 H;(M641 001B/BL-17 H“KM641 001B/BL-20 J
|
|
|

— KMB41001/L-20 H kM641001/L-25 H kme41001/L-35

- 128Kx8 | KM681002B/BL-8 | KM681002B/BL-10 |- KM681002B/BL-12 |
— KM681002BVBLI-8 |- KM681002BUBLI-10 |- KM681002BI/BLI-12 |

— KMB8B1002-8 H kmees1002-10  H KmesB1002-12 |

"H kmes1002a-12 HH KM681002A-15 H kMe81002A-17 H kmes1002a-20 |

— KMB81002A1-12 H kme8100241-15 H «mes1002a1-17 I kme8100241-20 I

— KMB81002-15 H KM681002-17 H kme81002-20

— KMB8001B/BL-15 | KM68001B/BL-17 |- KM68001B/BL-20

|
|
[ KMB81001BYBLI-15 _|H KMB81001BI/BLI17 H?M681001BI/BLI-20 |
]
|

- KMB81001A-15 H kme81001A-17 H kM681001A-20
— KM681001/L-20 |H kme81001/L-25 H kmes1001/L-35
* : New Product **: Preliminary *** : Under Development

ELECTRONICS




FUNCTION GUIDE

MEMORY ICs

1.2.1. High Speed(5.0V Operation) SRAM(Continue)

[ imbit | saxx16

— KM6161002B/BL-8

H KM61610028/BL-10  H KM6161002B/BL-12 |

—| KM6161002BI/BLI-8

HH KM616100281/BLI-10 H KMB161002B1/BLI-12 |

—{KM6161002A-12 |- KM6161002A-15 || KM6161002A-17 _|{ KM6161002A20 |
[ kMst61002A112 _ H KMe16100oA115 |- KMe16100oAI47 - KMet6i00oAi20 |
— KM6161002-15 HKme161002-17 | kme16100220 |
[amor J{ 1mxa | kvsa40028-10 Hkmeaa002812 | kve4a002B-15 |
[ '«M64a00281-10 H kmeagoozeiiz H KMea400281-15 |
— KM64B4002-12 H Kkm64B4002-15 H ]
[ KMB44002A15 H kvsaao0oa17 | KMeaso002a-20 |
— KM644002-17 H kmeaa002-20 | kmea4002-25 |
| KM644002E-17 H kmeaa002e20 M kMs44002E-25 |
 KM6440021-17 H Kms440021-20 H kme440021-25 ]
[ s12Kx8 |- kvie840028-10 kMeg40028-12 H kmesa0028-15 |
[ kMe8200281-10 Hkmesaoo28i12  H KMesa00281-15 |
— KM68B4002-12 [H kmesBa002-15 |
- Kib84002A15 KM684002A17 H kmesa002a-20 |
 KM684002-17 Hkmesa00220 - Kmsga002-25 |
— KM684002E-17 KM684002E-20 H kmesa002e-25 |
| KM6840021-17 H kmesao0021-20 H kms84002i-25 |
- 256Kx16 I——EKM6164002B-10 Hxme16a002812  H ket6a002B15 |
| {'kMe16400281-10 _|H KM6164002B112 |- KM6164002B1-15 |
— KM616B4002-12 | KM616B4002-15 |
| KM6164002A15 | KM6164002A17 |H KMe164002A20 |
— KM6164002-20 KM6164002-25 |
— KM6164002E-20 | KM6164002E-25 |
| kM61640021-20 KM61640021-25 |
* : New Product bl Prel‘iminary *** : Under Development
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MEMORY ICs FUNCTION GUIDE
1.2.2. High Speed(3.3V Operation) SRAM

[ 256K it |— 32kx8 |—kmesvaszc-15 H kmesveszc-17 T kmesvas7c-20 |

[Timbit | 256kxa -] KM6av10038/BL-8 | KM64V1003B/BL10 |HKMe4v10038/BL12 |

— KM64v1003BI/BLI-8  |H KM64V1003BI/BLI-10_HKM64V1003BI/BLI-12 |

—{ KM64V1003A/AL-12 |- KMB4V1003A/AL-15 || KMB4V1003A/AL-17 || KM64V1003A/AL-20 |

—{kM64V1003AIALI-12 |H KME4V1003AUALI-15 [-{KM64V1003AVALI-17 | KME4V1003AVALI-20 |

— 128Kx8 |-

—{ KM68V1002B/BL-8 |- KM68V1002B/BL-10 | -{KM68V1002B/BL-12 |

—{ KM68V1002B1/BLI-8 |- KM68V1002BUBLI-10_|HKMesv1002B1BLI-12 |

— KM68V1002A/AL-12 | KM68V1002A/AL-15 | -{KM68V1002A/AL-17 |- KMB8V1002A/AL20 |

KM616V1002B/BL-8 H KM616V1002B/BL-10 H KM616V1002B/BL-12 I

;

— KM616v1002BI/BLI-8 |- KM616V100281/BLI-10 H KM616V1002B/BLI-12]

—{ kme16v10028/AL-12 |H KM616V1002A/AL-15 | KM616V10024/AL-17 |-{ KMB16V10028/AL20 |

— kM616V1002A1ALI-12 - KM616V1002a1ALI-15 H KMB16V1002A1ALI-17 |- KMB16V1002A1/ALI-20]

[Cambit o 1mkxa

— KM64V4002B/BL-10 | KM64V4002B/BL-12 |- KM64V4002B/BL-15 |

— KM64V4002BUBLI-10 |H KM64V40028I/BLI-12 |- KM64v400281/BLI-15 |

—{ KM64BV4002-12  |{KM64BV4002-15 |

{kM64va002a-15 | KkMeavao02a-17  HKmeavaooca20 |

H 512Kx8 |

— KM68V4002B/BL-10 |- KM68V4002B/BL12 |- KM68V4002B/BL-15 |

- KM68V4002BI/BLI-10_|H KM68V4002B/BLI-12 |- KM68V4002BI/BLI-15 |

—{kMesBV4002-12 | KkmssBvaoo2-15 |

—{Kme8vao02a-15 |- kMesva002a-17  HkMesvaooza-20 |

L 256Kx16

—| kM616v40028/BL10 | kM616v20028/BL12 |- KM616V4002B/BL15 |

—ﬁ(mm 6V4002BI/BLI-10 H KM616V4002B1/BLI-12 HKM61 6V4002BVBLI-15 |

— KM616BV4002-12 | KM616BV4002-15 |

L KM616V4002A-15 | KM616v4002A-17  |HKM616v4002A-20 |

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

{km68V1002AVALI-12 }H KM68V1002AVALI-15 |- KM68V1002AALI-17 |H KMe8v1002aVALI-20 |

L 64Kx16 }T—i K

S nmsuneg

ELECTRON!
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MEMORY ICs

FUNCTION GUIDE

1.3.1. Synchronous SRAM

[ iMbit | sekx32 || km7a2vseserT-13

H KMm732vseea/T-15 | KM732vsseaT-17 |

H kM732vs8sLGT-13  |H KM732vs89LGT-15 |H KM732V589LGT-17 |

T KM732V589AG/T13 |H KM732V589AG/T15 |

| KM732v589ALG/T-13 H KM732v589ALG/T-15]

—{ KM732V595AT-6

H Km732v595AT-7

H km732vs95AT-8

H km73zvsesat-10 |

| KM732v595ALT-6

H kmr732vsesaLT-7

H KM732V595ALT-8

H km7z32vsesait-10 ]

| KM732V596AT-13

H Km732vs96AT-15 |

H KM732V596ALT-13 |- KM732V596ALT-15 |

— KM732V599AT-7

H KM732v599AT-8

H KM732v599AT-10.

| KM732V599ALT-7

"M kmr3zvsesaLT-8

H km732v599ALT-10

—{ 32kx36 | KM736V595AT-6

H km736v595AT-7

[ km736V595AT-8

H km73svsesat-10 |

— KM736V595ALT-6

H KM736V595ALT-7

H KM736V595ALT-8

H km73svsesaLT-10 |

— KM736V509AT-7

H kM736V599AT-8

H kM736V599AT-10

— KM736V599ALT-7

H km73svs99ALT-8

H KM736V599ALT-10

—{ KM736V587T-8

H Km73svserT-9

H KM736v587T-10

L eakx1s | km718BvE74-9

H km718BV87-10

H km718BV87J-12

— KM718V687T-8

H km718ves7T-9

~ H kmr1sserT-10

— KM718B90J-8

H km718B90J-9

H km718B90J-10

H km718B90J-11 |

— km718B86J-8

H km718B86J-9

H km718B864-10

H xm7188864-12 ]

2Mbit ] 64Kx32 | KM732v688G/T-13

M km732vessam-15 |

—| KM732V688LG/T-13

H KM732ve88LG/T-15 |

— KM732V696T-13

I kM732v6967-15

|

| KM732V696LT-13

H KM732V696LT-15

H km73svessT-8

H km73svessT-10

H km73svesor-11 |

— 6aKx36 T KM736V689T-7

— KM736V689LT-7

{- kM736Ve89LT-8

H KM736V689LT-10

H kmzasvesoit-11 |

| KM736V6B7T-8

H KM736V687T-9

H KkMm736v687T-10

]

{ 128Kkx18}- KM718v789T7

H km718v7seT-8

H KM718v789T-10

H km718v7eeT-11 |

— KM718V789LT-7

I KMm718v789LT-8

H km718v789LT-10

H km71svzeoLt-11 |

| KM718V787T-8

H km718v787T-9

H km718v7s7T-10

* : New Product **: Preliminary .

*** : Under Development
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MEMORY ICs : FUNCTION GUIDE |

1.3.2. High Performance Synchronous SRAM
{ ambit | 128Kx36}1 KM736FV4011H-5 || KM736FV4011H-6 |- KM736FV4011H-7 |

— kM736Fva021H-5 | KM736FV4021H-6 | KM736FV4021H-7 |

— KM736FV4002H-8 | KM736FV4002H-9 |- KM736FV4002H-10 |

{ KM736FV4022H-8 | KM736FV4022H-9 |- KM736FV4022H-10 |

" 256Kx18 || KM718FV4011H-5 | KM718FV4011H-6 | KM718FV4011H7 |
- KM718FV4021H-5 |- KM718FV4021H-6 || KM718FV4021H-7 |

— km718Fvacozh-8  H km7isFvacoeH-e  H kmzisFvacoz-10 |

U km71ervaozen-s M kmzisFvaozzn-e  H kmzisFvaozen-10 |

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

o 2‘

ELECTRONICS




MEMORY ICs

FUNCTION GUIDE

2. SRAM FUNCTION GUIDE

2.1.1. Low Power(5.0V Operation) SRAM

Den. org. | Product NoNote! ‘Op.Yemp- | Speed !c;:llsm Package
ool o o (mA7ih) :
256K 32K x 8 KM62256CL 70/100 28-TSOP(])

KM62256CLL 0-70% 455570 70/20 Rew/Forward
KM62256CLE 70/100 28-DIP
KM62256CLE-L -25-85% 70/100 70/50
KM62256CLI 40-85C 0100 70/100 28-S0P
KM62256CLI-L 70/50
o ‘ 28-TSOP())
KM62256DL ) 70/50
KM62256DL-L** 0-70C 55/70 7010 Rew/Forward
KM62256DLI** . 70/50 28-DIP
KM62256DLI-L** -40-85C 70100 70/15
512K 64K x 8 KM68512AL . 701100
0~70C 45/55/70 32-TSOP())
KM68512AL-L 70/20 b
KM68512AL! . 70/100
KM68512ALI-L -40~85C 701100 70/50 32-S0P
1™ 128K x 8 KM681000BL . 70/100
KM681000BL-L 0-70C 5570 70/20
KM681000BLE ) 70/100
KM681000BLE-L -25-85C 701100 70/50 32-TSOP())
Rev/Forward
KM681000BLI . 701100
KM681000BLI-L ~40-85C 70/100 70/50 32.DIP
KM681000CL . 90/50 32-SOP
KM681000CL-L 0-70C 45/55/70 90/10
KM681000CLI ) 90/50
KM681000CLI-L -40~85C 58/70/100 90/15
64K x 16 KM6161000BL ) 120/100
0-70C 55170
KM6161000BL-L 120/20 44.TSOP()
Rev/Forward
KM6161000BLI ) 120/100
KM6161000BLI-L -40-85C 70/100 120/50
aM 512K x 8 KM684000AL o 90/100
KM684000AL-L 0~70T 5570 90/20
32-TSOP(Il)
KM684000AL I ] 901100 )
KM684000AL -L ~40-85C 707100 90/50 ReviForward
32-SOP
KM654000BLL 0-700 55770 020,
32-DIP
KM684000BLI ) 90/100
KM684000BL-L| -40~85C 70100 90/50
256Kx16 KM6164000BL-L 0-70C 55/70 130/20
44TSOP(ll)
KM6164000BLI-L -40-85C 70/100 130/50
Note1. Refer to the ordering information for more detail description of each product.
* : New Product
** : Preliminary
*** : Under development
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MEMORY ICs FUNCTION GUIDE |
2.1.2. Low Power and Low Voltage(3.0V, 3.3V Operation) SRAM
Den. Org. & Vcc Product No notet Op:Temp “"Speed k;:ﬁ:r; ' Package
256K 32K x 8 KM62V256CL-L 0~70TC 70/100 3510
(Vce=3.0~3.6V) | KM62V256CLE-L -25~-85T 70/100 35/20
KM62V256CLI-L -40~85C 70/100 35/20
32K x 8 KM62U256CL-L 0~70 C 85/100 3510 28-TSOP(l)
(Vce=2.7~3.3V) | KM62U256CLE-L -25~85C 85/100 35115 Reverse
KM62U256CIL-L -40~85C 85/100 3515
28-TSOP(i)
32K x 8 KM62V256DL-L* 0~70C 70/100 3510 Forward
(Vce=3.0~3.6V) | KM62V256DLE-L** -25~-85C 70/100 35/20
KM62V256DIL-L** -40~85C 70/100 35/20 28-SOP
32K x 8 KM62U256DL-.** 0~70T 85/100 3510
(Vce=2.7~3.3V) | KM62U256DLE-L*™ -25~85C 85/100 35115
KM62U256DIL-L** -40~-85C 85/100 35/15
512K 64K x 8 KM68V512AL-L 0~70C 70/85/100 4010
(Vcec=3.0~3.6V) | KM68V512ALE-L -25-.85C 70/85/100 40/20 32.TSOP(l)
KM68V512ALI-L -40~85TC 70/85/100 40/20 Fo
rward
64K x 8 KM68US12AL-L 0~70T 85/100 45110 32.SOP
(Vce=2.7~3.3V) | KM68US12ALE-L -25-.85C 85/100 45115
KM68US12ALI-L -40~85C 85/100 4515
™M 128K x 8 KM68V1000BL 0~70C 70/100 40/50
(Vee=3.0~3.6V) | KM68V1000BL-L 70/100 40115 32-TSOP(l)
KM68V1000BLE 05-85C 70/100 40/100 Rev/Forward
KM68V1000BLE-L ~ 70/100 40/20
KM68V1000BLI -40~85C 70/100 40/100 32-SOP
KM68V1000BLI-L 70/100 40/20
KM68V1000CL-L 0~70C 70/85 40/10 32-TSOP(l)
KM68V1000CLE-L -25-85T 70/85 40/20 Rev/Forward
KM68V1000CLI-L -40~85TC 70/85 40/20 32-SOP
128K x 8 KM68U1000BL 0~70C 100 40/50
(Vce=2.7~3.3V) | KM68U1000BL-L 100 40/15 32-TSOP(l)
KM68U1000BLE 25-85C 100 40/50 Rev/Forward
KM68U1000BLE-L 100 40115
KM68U1000BLI -40-85C 100 40/50 32-SOP
KM68U1000BLI-L 100 40115
128K x 8 KM68U1000CL-L 0~70C 70/100 40/10 32-TSOP(l)
(Vce=2.7~3.3V) | KM68U1000CLE-L -25-85C 70/100 40/20 32-sTSOP
KM&8U1000CLI-L -40~85C 70/100 40/20 32-SOP
64K x 16 KM616V1000BIL. 0~70C 70/100 65/50
(Vce=3.0~3.6V) | KM616V1000BL-L 70/100 65/15
KM616V1000BLE 25-85C 85/100 65/100
KM616V1000BLE-L - 85/100 65/20
KM616V1000BLI -40-85C 85/100 65/100 44-TSOP(II)
KM616V1000BLI-L 85/100 65/20 Reverse
64K x 16 KM616U1000BL 0-70C 100 65/50 44-TSOP(I1)
(Vee=2.7~3.3V) | KM616U1000BL-L 100 65/15 Forward
KM616U1000BLE 25.85C 100 65/100
KM616U1000BLE-L 100 65/20
KM616U1000BLI -40-85C 100 65/100
KM616U1000BLI-L 100 65/20
2M 256K x 8 KM68V2000L-L* 0~70C 70/85 40115 32-TSOP(])
(Vce=2.7~3.6V) | KM68V2000LI-L** -40~85C 85/100 40/30 32-sTSOP(l)
KM68U2000L-L** 0~70C 70/100 40/15 32-TSOP(l)
KM68U2000LI-L** -40~85C 85/100 40/30 32-sTSOP(l)
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MEMORY ICs FUNCTION GUIDE
2.1.2. Low Power and Low Voltage(s ov, 3.3V Operatlon) SRAM(Contlnue)
Den org & Voc o P'°d“°‘ “°"°m ‘-“ OP Temp i ch_cznsm e Package
4M 51 2K x 8 KM68V4OWAL 0~70C 70/85/100 50/50 32 TSOP(II)
(Vcc=3.0~3.6V) | KM68V4000AL-L 70/85/100 50/15 Rev/Forward
KM68V4000AL| 40~85TC 70/85/100 50/50
KM68V4000ALI-L 70/85/100 50/20 32-SOP
512K x 8 KM68U400GAL 0~70C 70/85/100 50/30 32-SOP
(Veec=2.7~3.3V) | KM68U4000AL-L 70/85/100 50/10
KM68U4000ALL -40~85C 70/85/100 50/30 32-TSOP(II
KM68U4000ALI-L 70/85/100 50115 - (N
512K x 8 KM68V4000BL** 0~70C 70/85/100 50/50 32-SOP
(Vce=3.0~3.6V) | KM68V4000BL-L** 70/85/100 50/15
KM68V4000BLI** -40~85C 85/100 50/50 32-TSOP!
KM68V4000BLI-L** 85/100 - 50/20 -TSOP(IN
512K x 8 KM68U4000BL** 0-70C 70/85/100 50/30 32-SOP
(Vce=2.7~3.3V) | KM68U4000BL-L** 70/85/100 50/15
KM68U4000BLI** -40~85T 85/100 50/30 32.TSOP(I
KM68U4000BLI-L** 85/100 50/20 -TSOP(Il)
256K x 16 KM616V4000BL-L 0~70C 70/85/100 70/15 44-TSOP(ll)
(Vcec=3.0~3.6V) | KM616V4000BLI-L -40~85T 70/85/100 70/20
Note1. Refer to the ordering information for more detait descripiion of each product.
* : New Product
** : Preliminary
*** : Under development
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MEMORY ICs FUNCTION GUIDE
2.1.3. Super Low Power and Low Voltage{Full CMOS) SRAM
Den. |  Og. |  ProductNoNe _OpTemp | Speed |c::/|$ ' | Package
™ 128K x 8 KM68FV1000 0-70C 70/85 55/5
KM68FV1000! -40~85C 70/85 55/5 32-TSOP(I)
Forward/Reverse
KM68FS1000 0-70C 120030 o -
32-sTSOP(l)
Forward/Reverse
KMB8FS1000! -40~85C 120150 o
32-S0P
KM68FR1000 0-70T 300 15/5
KM68FR1000! -40~85C 300 15/5
64Kx16 KM616FV1000 0~70TC 70/85 80/5
KM616FV1000! -40~85C 70/85 80/5
o 120/150 50/5
KM616FS1000 0~70C 70/85 80/5 44-TSOP(ll)
y w Forward/Reverse
120/150 50/5
KM616FS1000I -40~85C 70/85 80/5
KM616FR1000 0~70TC 300 20/5
KM616FR10001 -40~-85C 300 20/5
2M 256K x 8 KM68FV2000 0~70C 70/85 60/10
KM68FV2000i -40~85C 70/85 60/10 32-TSOP(l)
Forward/Reverse
KM68FS2000 0-70C 120/150 e
32-sTSOP(l)
Forward/Reverse
KM68FS20001 -40-85C 120e° o
32-SOP
KM68FR2000 0~70C 300 15/10
KM68FR2000! -40~85C 300 1510
128Kx16 KM616FV2000 0~70C 70/85 80/10
KM616FV2000! -40~85C 70/85 80/10
o 120/150 50/10
KM616F52000 0-70C 70/85 80/10 44-TSOP(l)
Y P Forward/Reverse
o 120/150
KM616FS2000I1 -40~85C 70/85 80/10
KM616FR2000 0-70C 300 20/10
KM616FR2000I -40~85C 300 20/10
Note1. Refer to the ordering information for more detail description of each product.
* : New Product
** : Preliminary
*** : Under development
25
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MEMORY ICs FUNCTION GUIDE

2.2.1. High Speed SRAM(5V Operation)

e T _|_Power Dissipation _ e
Den. | Org. | ProductNoNo!sl | Speed(ns) | Tech. | Active | Standby | - Package
64Kx4 | KM64B261A - e BICMOS | 160 20 28504
256K KM64258C 12/15/20 CMOS | 160 2 28DIP/SOJ
32Kx8 | KM68B261A 6/7/8 BICMOS | 170 20 3250J
KM68257C/CL 12/15/20 CMOS | 165 2/0.1 28DIP/SOJTSOP1F
M [ 1Mx1 KM811001/L 20/25/35 CMOS | 130 2/0.5 28DIP/SOJ
256K x4 | KM641003B/BL/BI/BLI* 8/10/12 CMOS | 150 101 32S0J/TSOP2F
KM64B1003 81012 | BICMOS | 165 10 3250J
KM641003A ‘| 1215/17/20 CMOS 150 8 3280J/TSOP2F
KM841003 15/17/20 cMmos | 170 10 32504
KM6410018/BL/BI/BLI** 15/17/20 cMOS | 120 5/0.5 28S0J
KM641001A 15/17/20 cMos | 125 8 2850J
KM641001/L 20/25/35 cMos | 150 2/0.5 28DIP/SOJ
128Kx8 | KM681002B/BL/BIBLI* 8/10/12 CMOS | 160 1011 | 3250J(300/400/TSOP2F
KM68B1002 8/10M12 | BICMOS | 170 10 3250J
KM681002A 12/15/17/20 | CMOS | 170 8 3280J(300/400)/TSOP2F
KM681002 15/17/20 CMOS 170 10 32804
KM681001B/BL/BI/BLI** 15/17/20 CMOS | 130 5/0.5 3250(300/400)
KM681001A 15/17/20 cMOS | 125 8 3250J(300/400)
KM681001/L 20/25/35 cMos | 170 2/0.5 32DIP/SOJ
64Kx16 | KM6161002B/BL/B/BLI** 8/10/12 CMOS | 200 1011 44SOJTSOP2F
KM6161002A 12/15/17/20 | CMOS | 190 8 44SOJTSOP2F
KM6161002 15/17/20 CMOS | 230 10 4450J
M | IMx4 KM6440028/BI* 101215 CMOS | 190 10 32S0J/TSOP2F
KM64B4002 12/15 BICMOS | 185 30 32804
KM644002A" 15/17/20 CMOS 150 10 3280J
KM844002 17/20/25 cMos | 170 10 32s0J
512K x8 | KM684002B/BI* 10112/15 CMOS | 200 10 36S0J/TSOP2F
KM68B4002 12/15 BiCMOS 195 30 36S0J
KM684002A* 15/17/20 cMOS | 170 10 3650J
KM684002 17/20/25 | CMOS | 180 10 36504
256K x 16 | KM6164002B/BI** 10/12/15 CMOS 250 10 44S0J/TSOP2F
KM616B4002 12/15 BiCMOS 270 30 44S0J
KM6164002A" 15/17/20 cMos | 210 10 4450J
KM8164002 20/25/35 cMos | 240 10 44s50J

* : New product
** : Preliminary
*** : Under development
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MEMORY ICs

FUNCTION GUIDE

2.2.2. High Speed SRAM(3.3V Operation)

T ‘ , e | Power Dissipation -
Den. | Org. * Product NoNetet Speed(ns) | Tech. | Active | Standby Package
: - v ; vl | Max(mh) | Max(mh)
256K | 32Kx 8 KM68V257C 15/17/20 CMOS 20 0.1 28DIP/SOJ/TSOP1F
™ 256K x 4 KM64V1003B/BL/BI/BLI** 8/10/12 CMOS 150 5/0.5 32S0J/TSOP2F
KM®&4V1003A/AL/AI/ALI 12/16/17/20 CMOS 130 5/0.5 32S0J/TSOP2F
128K x 8 KM68V1002B/BL/BI/BLI** 8/10/12 CMOS 160 5/0.5 | 32S0J(300/400)/TSOP2F
KM68V1002A/AL/AVAL! 12/15/17/20 CMOS 140 5/0.5 3280J(300/400)/TSOP2F
64K x 16 | KM616V1002B/BL/BI/BLI** 8/10/12 CMOS 200 5/0.5 44S0J/TSOP2F
KM616V1002A/AL/AI/ALI 12/16/17/20 CMQOS 170 5/0.5 44S0J/TSOP2F
M 1Mx4 KM&4V4002B/BL/BI/BLI** 10/12/15 CMOS 160 101 3280J/TSOP2F
KM&4BV4002 12/15 BiCMOS 160 30 32804
KM64V4002A* 15/17/20 CMOS 140 10 3250J
512K x 8 KM68V4002B/BL/BI/BLI** 10/12/15 CMOS 170 101 36S0J/TSOP2F
KM68BV4002 12/15 BiCMOS 170 30 36804
KM68V4002A* 15/17/20 CMOS 160 10 36S0J
256K x 16 | KM616V4002B/BL/BI/BLI** 10/12/15 CMOS 240 10/1 44S0J/TSOP2F
KM&16BV4002 12/15 BiCMOS 240 30 4480J
KM616V4002A* 16/17/20 CMOS 200 10 44804

* : New product
** : Preliminary
***: Under development
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MEMORY ICs

FUNCTION GUIDE

2.3.1. Specialty SRAM

Den. | Org.&Vcc | ProductNo' | Mode | OpTemp | WO |  tcvC iCD. Package
M 32Kx32, 3.3V KM732V589 SPB CMOS 3.3v 13/15 7/8 (T)QFP
KM732V589A SPB CMOS 3.3V 13/15 7/8 (T)QFP
KM732V595A SPB CMOS 2.5V 6.6/7.5/8.6/10 | 4.4/5/5/5.5 TQFP
KM732V596A SPB CMOS | 2.5v/3.3V 13/15 7/8 TQFP
KM732V599A SPB CMOS 3.3V 7.5/8.6/10 4.5/5/5 TQFP
32Kx36, 3.3V KM736V595A SPB CMOS 2.5V 6.6/7.5/8.6/10 | 4.4/5/5/5.5 TQFP
KM736V599A SPB CMOS 3.3V 7.5/8.6/10 4.5/5/5 TQFP
KM736V587 SB CMOS 3.3V 12/18117 8.5/9/10 TQFP
64Kx18, 3.3V KM718BV87 SB BiCMOS 3.3V 12/15/17 8.5/9/10 52PLCC
KM718V687 SB CMOSs 3.3V 1215117 8.5/9/10 TQFP
64Kx18, 5V KM718B90 SB BiCMOS 5.0V 11/16/17/20 8/9/10/12 52PL.CC
KM718B86 SB BiCMOS 5.0V 12/16/17/20 8/9/10/12 52PLCC
2M 64Kx32, 3.3V KM732V688 SPB CMOS 3.3V 13/15 7/8 (T)YQFP
: KM732V696 SPB CMOS | 2.5V/3.3V 13/15 7/8 TQFP
64Kx36, 3.3V KM736V689 SPB CMOS 3.3V 7.5/8.6/10 4.5/5/5 TQFP
KM736V687 SB CMOS 3.3v 12/15/17 8.5/9/10 TQFP
128Kx18, KM718V789 SPB CMOS 3.3V 7.5/8.6/10 4.5/5/5 TQFP
3.3v KM718V787 SB CMOS 3.3V 12/1517 8.5/9/10 TQFP
4M 128Kx36, KM736FV4011 SP CMOS 1.5V 5/6/7 2.5/3.0/3.5 119BGA
3.3V KM736FV4021 SP CMOS 3.3V 5/6/7 2.5/3.0/3.5 119BGA
KM736FV4002 RL CMOS 2.5V 8/9/10 7/8/9 119BGA
KM736FV4022 RL CMOS 3.3v 8/9/10 7/8/9 119BGA
256Kx18, KM718FV4011 SP CMOS 1.5V 5/6/7 2.5/3.0/13.5 119BGA
3.3V KM718FV4021 SP CMOS 3.3V 5/6/7 2.5/3.0/3.5 119BGA
KM718FV4002 RL CMOS 2.5V 8/9/10 7/8/9 119BGA
KM718FV4022 RL CMOS 3.3v 8/9/10 7/8/9 119BGA
* : New product
**: Preliminary
*** : Under development
- SPB : Synchronous pipelined burst
- 8B : Synchronous burst
- RL : Register to Latch
28
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MEMORY ICs

FUNCTION GUIDE

3. ORDERING INFORMATION

3.1.1. Asynchronous SRAM

s ungg

ELECTRONICS

1 2 3 4 5§ 6 7 8 910 11 8 12
XX XXXX X X X X-XX T
MEMORY COMPONENT OPERATING Vcc
DEVICE TYPE POWER LIMITS
ORGANIZATION SPEED
TECHNOLOGY OPERATING TEMP.
OPEHATING vce PACKAGES
DENSITY & OPTION VERSION
1. MEMORY COMPONENT 8. POWER LIMITS
. BLANK ---------------~- High Power(Fast)
2. DEVICE TYPE : In Full CMOS Low Power SRAM(Slow)
R R Asynch. SRAM o Low Power
B Synch. SRAM B Low Low Power
3. ORGANIZATION 9. PACKAGES
B LR EEEEEEEE x1 bit WP st DIP
AR x4 bit VG T SOJ
L2078 oo X8 bit A SRR E LR EE L SOJ.or PLCC
i x9 bit T rmmmmmm e TSOP(Standard)
R [ R et X186 bit DR e TSOP(Standard)
S B2 oo X32 bit
10. OPERATING TEMP
4 TEEAPL?(OLOGY ___________ CMOS BLANK -----------m--- Commercial
DB et BICMOS LE e Extended
- Full CMOS e L R R e Industrial
5. OPERATING Vcc 11. SPEED
. SLANK ----------------- 5.0V SLOW SRAM
L 3.3V e o mrm s s 45ns
P 3.0v B R 55ns
- e 2.5V AR LR 70ns
P B el 2.0V P B i 85ns
6. DENSITY & OPTION . }2 --------------------- 1(2)822
s B4 64:64K Slow 16 -~ 150ns
256 - cccmmmmmme 256:256K Slow
Y A 257:257K Fast
N LR LR 258:256K Fast(with OF) ng_.'_. SR 6ns
e 512 512:512K Slow 7 el 7ne
1000 - - - m e mn e 1000:1M Slow S SR 8ns
<1001 - - 1001:1M Fast T PR 10ns
. 1002--------- - mm e 1002:1M Fast(Revolutionary) 7 T 12ns
e 1003 - mmmmmmmm e 1003:1M Fast(Revolutionary, with OE) 4B = m e me e 15ns
- 2000 7T TTTTmomm s 2000: 2M Siow RS 20 17ns
. 4000------------------- 4000:4M Y A} c e e mamemmmmmm e
- L4002 - roemmmeenees 4863:4M Bi¥¥(Revolutionary) - 2ns
7. VERSION eI Sone
< BLANK:----------emeeons First Gen. ’
N i Second Gen.
P 2 Third Gen.
N O il i Forth Gen.
29




MEMORY ICs

FUNCTION GUIDE

3.2.1. Synchronous Burst SRAM

1 2 3 45 6 7 8 910 11
X X X XX -
MEMORY COMPONENT SPEED
DEVICE TYPE ' PACKAGES
ORGANIZATION POWER LIMITS
TECHNOLOGY VERSION
OPERATING Vce BURST MODE & OPTION
DENSITY & OPTION
8. VERSION
1. MEMORY COMPONENT AN First Gn,
B el Second Gen.
2. DEVICE TYPE B Third Gen.
eB oo Asynch. SRAM PG Forth Gen.
T tmrmmmmmmmmme e Synch. SRAM
9. POWER LIMITS
« BLANK---------------- High Power.
Lo Low Power
10. PACKAGES
CH e BGA 4
R R TSOP/TQFP
D e PLCC
R R EEEEEEEEEEEE QFP
4. TECHNOLOGY
BLANK ----------------- CMOS or AMOS 11. SPEED
Brrommrrmrmme e BICMOS Sync Bust(CLOCK ACCESS TIME)
""""""""""" 8ns
5. OPERATING Vce 19 oIl ons
BLANK ---------om- oo 5.0v A IIIIIIIIIIIIIIIIII I 1o
"""""""""" 83V 16 - === ---------------- {5ns
20 - temmmmmismmmmme 20ns
6. DENSITY & OPTION
BN I g aeke Sync Pipe & Burst(CLOCK CYCLE TIME)
B -t 64K Depth 8::ZZZZ::::Z::I:Z::I:Z}22%:?
T rmmmmmmeemmmme e 128K Depth 0= m et 100MHz
13- 75MHz
7. BURST MODE & OPTION ! }5::::::'::::::':::::::ggm;
B R il Binary Count LI
. 27 ----------------- ginary 8ount. Suid Il__ogic 20 50MHz
R LR E R i t, Pipe Li
-+ S, GW BW. Mode, FT and ZZ KM732V589(P|pellned/Non Pipelined)
R EE RS Linear Count CA0T e 100MHz, 6ns/40MHz, 17ns
B ) Linear Count, Glue Logic . 15 ---------------- 66MHz, Bns/40MHz, 17ns
7 Linear Count, Pipe Line {0 e 66MHZ, 8ns/50MHz, 15ns
W95 mm e GW, BW, Mode, FT and ZZ w28 e 60MHz, 9ns/40MHz, 17ns
30

s uvg

ELECTRONICS



MEMORY ICs | FUNCTION GUIDE

3.2.2. Synchronous Burst SRAM Module

KMM7XX VXX XX-X
SAMSUNG Memory POWER
Module SPEED
Memory Type . Lead Finish & Edge Connector & Customer
Organization Component Revision
Process & Operating Vollgge Depth
1. SAMSUNG Memory 6. Depth
-32,33,34,35,36 ... :32K
- 64,65,66,67,68 ... :64K
-128, 129, 130, 131 .... : 128K
2. Module -512,513,514, 515 .... : 512K
- 544, 545, 548 ... 1 544K
3. Memory Type !
-1:FLASH -
-2 ' Mask ROM 7. Compt.m.ent Revision
. - Blank : First Gen.
- 3: DRAM DIMM |
_4- -A : Second Gen
4 : DRAM SIP e
- 5 : DRAM SIMM -B : Third Gen
- 6 : Async SRAM
-7 : Sync SRAM
- 8 : M-ROM and SRAM
- 9:VRAM .
8. Lead Finish & Edge Connector & Customer
- Blank : Solder DIMM :
-G : Gold DIMM
4. Organization
- 8 : x8 bit
- 9:x9 bit
- 16 : x16 bit 9. Speed
- 18 : x18 bit -10:10, 100ns -30:30ns
- 32 : x32 bit -12:12,120ns -35:135ns
- 44 : x44 bit -13:13ns -55:55ns
- 64 : x64 bit -15:15ns -70:70ns
-72: x72 bit ' -17:17ns -80:80ns
-20:20ns -90 :90ns
-25:25ns

5. Process & Operating Voltage
- Blank :CMOS 5V .
-V :CMOS 3.3V 10. Power Dissipation.
-B  :BICMOS 5V : - Blank : Nomal Power
-L : Low Power

Pinsuuag o "
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KM62256C Family

'CMOS SRAM

- 32Kx8 bit Low Power CMOS Static RAM

FEATURES

« Process Technology : 0.7m CMOS

« Organization : 32Kx8

« Power Supply Voltage : Single 5V = 10%
« Low Data Retention Voitage : 2V(Min)
«» Three state output and TTL Compatible
. Package Type : JEDEC Standard
28-DIP, 28-SOP, 28-TSOP | -Forward/Reverse

GENERAL DESCRIPTION

The KM62256C family is fabricated by SAMSUNG's advanced

CMOS process technology. The family can support various
operating temperature ranges and has various package types
for user flexibility of system design. The family also support low

data retention voltage for battery back-up operation

data retention current.

with fow

PRODUCT FAMILY

KM62256CL

28-DIP, 28-SOP

ial (0~70C "
KM62256CLL Commercial (0~707T) 45*/55/70ns 28-TSOP | RIF
KM62256CLE o 28-SOP
Extended (-25~85C) 70/100ns
KM62256CLE-L 28-TSOP I R/F
KM62256CLI 1 ° 28-SOP
Industrial (-40~857C) 70/100ns
KM62256CLI-L 28-TSOP I RIF
* The parameter is measured with 30pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
Ao~A 2, As~11
o RPN =y Y-Decoder
A ]2 nljcs
A 3 25 {3 iOe
a 110 U 28] | vee AA‘: E'Z ;i g :;g:
w2 e L 28-TSOP 2B
a8 28] ] Ao = ) Type | - Forward 23 Ves 9
2 4 20 03
a e 25 ] A AA,E 10 mgum g’
A1 18 [ 10 Q €—
a s #]a = v A = CsS
ac[le 23] ] Au Al e A Q | WEOE
s ] 1 s A «—» !
w7 28DIP e * or=s > | VO Buffer 5
A E 8 28-SOP 21 j A A ] 4 15 A
a s ]S M= ME
a [ 19] ] woe :: E . . g :ﬁ; — —
vor L o e =N 28-TSOP =3 1o NameName. . | Function
A - 21 £
vor 12 . 170 ] w0 Vee E : Type | - Reverse 2 g ::0‘ Ao~Ai4 Address Inputs
vos [] 13 18] vo: E g: B WE Write Enable Input
ve O 157 0. =N R [ Chip Select Input
;‘_E' Hio = fg OE Output Enable Input
1/01~1/O8 Data Inputs/Outputs
Vee ) Power(5V)
Vss Ground

i
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KM62256C Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM62256CLP-4
KM62256CLP-4L
KM62256CLP-5
KM62256CLP-5L
KM62256CLP-7
KM62256CLP-7L
KM62256CLG-4
KM62256CLG-4L
KM62256CLG-5
KM62256CLG-5L
KM62256CLG-7
KM62256CLG-7L
KM62256CLTG-4
KM62256CLTG-4L
KM62256CLTG-5
KM62256CLTG-5L
KM62256CLTG-7
KM62256CLTG-7L
KM62256CLLRG-4
KM62256 CLRG-4L
KM62256CLRG-5
KM62256 CLRG-5L
KM62256CLRG-7
KM62256CLRG-7L

28-DIP, 45ns, L-pwr
28-DIP, 45ns, LL-pwr
28-DIP, 55ns, L-pwr
28-DIP, §5ns, LL-pwr
28-DIP, 70ns, L-pwr
28-DIP, 70ns, LL-pwr
28-SOP, 45ns, L-pwr
28-SOP, 45ns, LL-pwr
28-SOP, 50ns, L-pwr
28-SOP, 50ns, LL-pwr
28-SOP, 70ns, L-pwr
28-SOP, 70ns, LL-pwr
28-TSOP F, 45ns, L-pwr
28-TSOP F, 45ns, LL-pwr
28-TSOP F, 55ns, L-pwr
28-TSOP F, 55ns, LL-pwr
28-TSOP F, 70ns, L-pwr
28-TSOP F, 70ns, LL-pwr
28-TSOP R, 45ns, L-pwr
28-TSOP R, 45ns, LL-pwr
28-TSOP R, 55ns, L-pwr
28-TSOPR, 55ns, LL-pwr
28-TSOPR, 70ns, L-pwr
28-TSOP R, 70ns, LL-pwr

KM62256CLGE-7
KM62256CLGE-7L
KM62256CLGE-10
KM62256CLGE-10L
KM62256CLTGE-7
KM62256CLTGE-7L
KM62256CLTGE-10
KM62256CLTGE-10L
KM62256CLRGE-7
KM62256CLRGE-7L
KM62256CLRGE-10
KM62256CLRGE-10L

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

KM62256CLGI-7
KM62256CLGI-7L
KM62256CLGI-10
KM62256CLGI-10L
KM62256CLTGI-7
KM62256CLTGI-7L
KM62256CLTGI-10
KM62256CLTGI-10L
KM62256CLRGI-7
KM62256CLRGI-7L
KM62256CLRGI-10
KM62256CLRGI-10L

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

ORDERING INFORMATION

KA

e 2

X 286 C X

F

-

T

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

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

Operating temperature : Blank=Commercial, |=Industrial, E=Extended
Package Type : G=SOP, P=DIP, TG=TSOP Forward, RG=TSOP Reverse
L-Low Power or Low Low Power, Blank-High Power

Die Version : C=4th generation

Density : 256=256K bit

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

Organization : 2=x8

SEC Standard SRAM

S imsug
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KM62256C Family o CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss Vin,VouT -0.5to Vcc+0 5 \" -
Voltage on Vcc supply relative to Vss Vec -0.5t07.0 ' -
Power Dissipation . Po 1.0 W -
Storage temperature TsTe -65 to 150 c -
v TA 0to 70 c KM62256CUL-L
Operating Temperature -2510 85 c KM62256 CLE/LE-L
-40 to 85 T KM62256CLIALI-L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rahng on(y and funcuonal operation of
the device at these or any other conditions above those indicated in the operating section of this speaﬁcnhon is not implied. E foab rating conditions
for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee 45 5.0 55 Vv
Ground Vss 0 0 o} \
Input high voltage VIH 22 - Vec+0.5V Y
Inpuit low voltage ViL 0.5 - 0.8 v

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

** Ta=25T

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

CAPACITANCE* (f=1MHz, TA=257C)

Input capacitance CIN VIN=0V - 6 pF

{nput/Output capacitance Cio Vio=0V - 8 pF

* Capacitance is sampled not 100% tested

P * :
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KM62256C Family

CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current 1] VIN=Vss to Vee -1
CS=ViHor WE=VIL
Output leakage current ILo Vio=Vss to Vo -1 1 #A
Operating power supply current Icc TS=VIL, VIN=VIH or ViL, llo=0mA - 5%+ mA
Cycle time=1xs 100% duty
lce1 CS< 0.2V, ViL< 0.2V - 7 mA
Average operating current VIN =Vcc-0.2V, lio=0mA
‘ ' Min cycle, 100% duty
lec2 CS=ViL, llo=0mA N 70 mA
Output low voltage VoL loL=2.1mA - 0.4 \
Qutput high voltage VOoH loH=-1.0mA 24 - \
Standby Current(TTL) Ise | CS=Vm - 1| mA
KMB2256CL L(Low Power) - 100 LA
KM62256CL-L LL(L Low Power) - 20 A
CS =Vee-
Standby Current | KM62256CLE T v XC;VO;V L(Low Power) - 100 | #A
(CMOS) KM62256CLE-L VIN <Vee-0.2V LL(L Low Power) - 50 A
KM62256CLI L(Low Power) - 100 #h
KM62256CLI-L LL{L Low Power) - 50 A

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

** Ta=25TC

*** 20mA for Extended and Indusirlal Products
****10mA for Extended and | | P
***++2mA for Extended and Industrial Products

A.C CHARACTERISTICS

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

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

Output load (See right)

CL=100pF+1TTL -

“CL=30pF+1TTL -

*See DC Operating conditions
** Test load for 45ns commercial products

* Including scope and jig capacitance

L ms ungg
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KM62256C Family CMOS SRAM
TEST CONDITIONS (2. Temperature and Vcc Conditions)

_ Product Family Temperature Power Supply(Vce) " Speed Bin . Comments ~
KM62256CL/L-L 0~7QC 5V + 10% 45*/55/70ns Commercial
KM62256CLE/LE-L -25~85C 5V = 10% 70/100ns Extended
KM62256CLI/LI-L. -40~85C 5V £ 10% 70/100ns Industrial

*The parameter is measured with 30pF test load
PARAMETER LIST FOR EACH SPEED BIN
’ = 1 . _SpeedBins
Parameter List | symbol 45ns* Sns | Tons Units
- Min | Max | Min | Max | Min | Max -
Read Read cycle time tRC 45 - 55 - 70 - ns
Address access time tAA - 45 - 55 - 70 - 100 ns
Chip select to output tco - 45 - 55 - 70 - 100 ns
Output enable to valid output tOE - 25 - 25 - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - 5 - ns
Chip disable to high-Z output tHZ 20 0 20 [} 30 35 ns
Output disable to high-Z output tOHZ 0 20 0 20 30 35 ns
Output hold from address change tOH 5 - 5 - 5 - 5 - ns
Write | Write cycle time twe 45 - 55 - 70 - 100 - ns
Chip select to end of write tcw 45 - 45 - 60 | - 80 N ns
Address set-up time tAS 0 - 0 - 0 - 0 - ns
Address valid to end of write tAW 45 - 45 - 60 - 80 - ns
Write pulse width twpP 40 - 40 - 50 - 60 - ns
Write recovery time tWR 0 - 0 - [ - 0 - ns
Write to output high-Z tWHZ 0 20 0 20 25 35 ns
Data to write time overlap tDw 25 - 25 - 30 - 50 - ns
Data hold from write time tDH 0 - 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - 5 - ns
* The parameter is measured with 30pF test load
Piimsuneg ’
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KM62256C Family

 DATA RETENTION CHARACTERISTICS

CMOS SRAM

Vcc for data retention
KM62256CL L-Ver 1 50
KM62256CL-L LL-Ver 0.5 10

. KM62256CLE Vee=3.0V L-Ver - 50 7

Data retention current IR | KM62256CLE-L TS2Vee-02V | LL-Ver ) 25
KM62256CLI L-Ver - 50
KM62256CLI-L LL-Ver - 25

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

Recovery time tRDR waveform - -

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

** Ta=25C
DATA RETENTION WAVE FORM
1) CS Controlled
Vee e tSDR —1 Data Retention Mode
45V e A
2y M NN
VDR
_ CS= Vec-0.2v
CS
[
FUNCTIONAL DESCRIPTION
_ Med WO Pin , :
H X X Power Down High-Z IsB IsB1
L H H Output Disable High-Z lcc
L H L Read Dout lcc
L L X Write Din lcc
* X means don't care

L msuyg
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KM62256C Family CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
( CS=0E=VIL, WE=ViH)

Address

Data Out Data Valid

cs ° Z////////////////

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
i and voltage condition, tHZ(max.) is less than tL2Z(min.) both for a given device and from device to ice.

gg
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KM62256C Family CMOS SRAM

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

Address ) B X'_m(., |
= TR .. =

WE tweiy
tAs(3) J
tow ———>fe— ton
Data in N * Data Valid
e 'WL—\'] B A—
Data out Data Undefined / N

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

twe 4
Address )
/
. twr@)
e—tas() >t tow)
cs \L s
taw

Datain : , >{‘Ctvg ;v:;; ton —°

Data out High-Z High-Z
NOTES (WRITE C )
write occu twWP) cs w WE. A write beg cs ow WE
e earlie cs WE going high, TWP is me
2. {CW is measu cs low wi
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 TS or WE going high. -

o
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KM62256D Family

PRELIMINARY
CMOS SRAM

32Kx8 bit Low Power CMOS Static RAM

' GENERAL DESCRIPTION

The KM62256D family is fabricated by SAMSUNG's advanced
CMOS process technology. The family can support various
operating temperature ranges and has various package types -
for user flexibility of system design. The family also support ow
data retention voltage for battery back-up operation with low
data retention current. '

FEATURES

-

Organization : 32Kx8 .

Process Technology : 0.4/m CMOS

Power Supply Voltage : Single 5V * 10%
Low Data Retention Voltage : 2V(Min)
Three state output and TTL Compatible
Package Type : JEDEC Standard

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

PRODUCT FAMILY
_Operating pee PkGTYRe T
" Temperature. {ns) PKG Type _ Standby | Operating
o L L “{ise1, Max) flec)
KM62256DL Commercial (0~70°C) 45+55/70ns | 28-DIP,28-SOP 50A
KM62256DL-L 28-TSOP(1) RIF 102A 70mA
KM62256DLI Industrial (-40~85C) 70/oons | 28-SOP 502A
KMB2256DLI-L 28-TSOP(1) RIF 154k
* The parameter is measured with 30pF test load. {
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
Ao~A2, Ag~11
e P [ A Y-Decoder
An 2 7 T5
vy g} % 110s
o a 2 {7 Uor
a0 U 28] ] veo :” E 5 Y :ga As~Ag, | X
a2 [ we =3 28-TSOP S Atz-1a | &
w [ 267 An an]e Type | - Forward 23 Ve Q o
Ac s {7 vos =3 3
a4 25[ ] Ae :: E ° " g :g: : 3 —
w (s ull =M =p 5| CS,
Ac[ 8 23[ ] An A A Q | WEOE
As 4 5[] A 3] '
. u R 28-DIP 2[5 * <—-‘—>|/O1"8 1/0 Buffer
A D s 28-SOP 21 ] A« I = 15 E A ’
w [o ke = HEW
o o D SE= ‘B - e
vo. (11 18] vor An ] e 28.TSOP » 7 vos Pin Name ‘Function® @
vo. ({12 17 ] vos g = Type | - Reverse ; %,’ z,;' Ao~At4 Address Inputs
P 1] o, =N : 2 E . WE Witte Enable Input
ves L1 15(] vo. =N B [ Chip Select Input
Av ]2 2] €8 OFE
=0 5P OE Output Enable ‘Input
’ 1/01~1/08 Data Inputs/Outputs
Veo Power(5\)
Vss Ground

s ung
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KM68512A Family

CMOS SRAM

64Kx8 bit Low Power CMOS Static RAM

FEATURES

« Process Technology : 0.64m CMOS
Organization : 64Kx8

Power Supply Voltage : Single 5V * 10%
Low Data Retention Voltage : 2V(Min)
Three state output and TTL Compatible
Package Type : JEDEC Standard
32-SOP, 32-TSOP | -Forward

GENERAL DESCRIPTION

The KM68512A family is fabricated by SAMSUNG's advanced
CMOS process technology. The family can support various
operating temperature ranges and has various package types
for user flexibility of system design. The family also support low
data retention voltage for battery back-up operation with low
data retention current.

PRODUCT FAMILY

KM68512AL Commercial 100£A
(0,,,70 °C) 5VE0.5V 45*/55/70ns 32-TSOP I F A
KMB8512AL-L
20 70mA
KM68512ALI Industrial . 32-SOP 100 A
KM68512ALI-L (-40-85C) VTS ronoone | s2-Tsop 1 F 504k
* The parameter measured with 30pF test load
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
Cell
Array
Ne 1o U 32| Jvee
N.C 2 3 Ass
Auqa n| |WE A-‘I:|O 2 [15F 2
al]s %[ ]An :', E ; z; .a_
a[]s [ Ja A (4 2 &
AE, ST = 7B Vo1~e 1/O Buffer g
alle 3280P sda  iH 32-TSOP ~ B
s <[ ]5E NG s . 24 [ Ves — —
. E . . %A., =] Tpel-Fomerd 3B 81, Cs2, WE, OF
a [ 2| |TS A': = :2 21 £ U0
ml|n 2| J1r0e :: E M i: %::
o [ [ Juor :: g . M =
wo: [ 19[ Jros i
101 E w w %"O* Ao~A15 Address Inputs
s b e WE Write Enable Input
CS1,CS2 Chip Select Inputs
OE ' Output Enable Input
1/01~1/016 ‘Data Inputs/Outputs
Vee Power '
Vss Ground
N.C No Connection

P ims unog
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KM68512A Family

PRODUCT LIST & ORDERING INFORMATION
PRODUCTLIST

CMOS SRAM

KM68512ALG-4
KM68512ALG-4L
KM68512ALG-5
KM68512ALG-5L
KM68512ALG-7

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

KM68512ALGI-7L
KM68512ALGI-10
KM68512ALGI-10L
KM68512ALTI-7

32-SOP, 70ns, L-pwr

32-SOP, 70ns, LL-pwr
32-SOP, 100ns, L-pwr
32-SOP, 100ns, LL-pwr
32-TSOPF, 70ns, L-pwr

KM68512ALG-7L 32-SOP, 70ns, LL-pwr KM68512ALTI-7L 32-TSOPF, 70ns, LL-pwr
KM68512ALT-4 32-TSOP F, 45ns, L-pwr KM68512ALTI-10 32-TSOPF, 100ns, L-pwr
KM68512ALT-4L 32-TSOP F, 45ns, LL-pwr KM68512ALTI-10L 32-TSOPF, 100ns, LL-pwr
KM68512ALT-5 32-TSOP F, 55ns, L-pwr
KM68512ALT-5L 32-TSOP F, 55ns, LL-pwr
KM68512ALT-7 32-TSOP F, 70ns, L-pwr
KM68512ALT-7L 32-TSOP F, 70ns, LL-pwr
\
ORDERING INFORMATION
KMB 8 X 512 AX X X - T '
T T 7T 7 r T
’ L-Low Low Power, Blank-Low Power or High Power

Access Time : 4=45ns, 5=55ns, 7=70ns, 10=100ns )
Operating temperature | Biank=Commercial, |=Industrial, E=Extended
v Package Type : G=SOP, T=TSOP Forward

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

Die Version : A=2nd generation

Density : 512=512K bit o
Blank=5V, V=3.0~3.6V, U=27~3.3V
Organization : 8=x8

SEC Standard SRAM
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KM68512A Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

. tem _ Symbol __Ratings
Voltage on any pin relative to Vss VIN,VouT -05t07.0 \ -
Voltage on Vcc supply relative to Vés Vce -0.5t07.0 \" -
Power Dissipation Po 1.0 w N
Storage temperature TsTG -6510 150 c -
Operating Temperature TA 0to70 ° KMEBS12ALAA -
-40 to 85 c KM68512ALI/LI-L
Soldering temperature and time TSOLDER 2607T, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress ratlng only and funchonal operation of the

device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exp

extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

to

rating conditions for

Cotem . symbol Min Typ* Max Unit
Supply voltage Vee 45 5.0 55 \
Ground Vss 0 0 0 \
Input high voltage . ViH 22 - Vee+0.5V \
Input low voltage ViL -0.5%** - 0.8 \
* 1) Commercial Product : TA=0 to 70°C, unless otherwise spéciﬁed
2) Industrial Product : Ta=-40 to 85T, unless otherwise specified .
" Ta=25C
*** Viy(min)=-3.0V for 50ns pulse width
CAPACITANCE* (f=1MHz, TA=25C)
L m _ TestConditon |  Min Uit
Input capacitance VIN=0V - 6 pF
Input/Output capacitance Cio Vio=0V - 8 pF

* Capacitance is sampled not 100% tested

s ugg
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KM68512A Family

DC AND OPERATING CHARACTERISTICS

tem Symbol | e Uni |
Input leakage current [N} VIN=Vss to Vee A
Output leakage current ILo TS1=ViH or CS2=ViL or WE=ViL S - 1 ZA
Vio=Vss to Vcc
Operating power supply current lcc | TS1=Vi, CS2=ViH, VIN=VIH or ViL, llo=0mA | - 7 15 mA
Average operating current lcct Cycle time=14s 100% duty - - 10 mA
TS1< 0.2V, CS2=Vee-0.2V
VIL 0.2V, ViH 2Vce -0.2V, 1l0=0mA
[¢7] Min cycle, 100% duty - - 70 mA
CTS1=ViL, CS2=ViH llo=0mA
Output low voltage VoL loL=2.1mA - - 0.4
Output high voltage VoH loH=-1.0mA 24 - -
Standby Current(TTL) IsB TS1=ViH, CS2=ViL - - 3 mA
Standby Current IsB1 CS1 =Vee-0.2v L(Low Power) - 2 100 A
(CMOS) KMBBS12ALL-L Cs2 <02V LL(L Low Power) - 1 20 | 4
VINS0.2V or
VINZVee-0.2V | | (Low Power) - 2 100 | #A
KM68512ALI/LI-L : LL(L Low Power) - 1 50 A
* 1) Commercial Product : TA=0 to 70°C, Vee=5VE10% unless otherwise specified
2) Industrial Product : Ta=-40 to 85T, Vcc=5V+10% unless otherwise specified
*Ta=25C
A.C CHARACTERISTICS
TEST CONDITIONS (1.Test Load and Test input/Output Reference)* \
Input pulse level 0.8t0 2.4V - V
Input rising & falling time 5ns - ’
input and output reference voltage 1.5V - e
Output load {See right) CL=100pF+1TTL -
**CL=30pF+1TTL - * Including scope and jig capacitance
* See DC Operating conditions
**KM68512AL/AL-4L
PSimsung *
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KM68512A Family ' ~ CMOS SRAM

TEST CONDITIONS (2. Temperature and Vcc Conditions)

_ ProductFamily | nperatu Comments
KM68512AL/L-L 0~70C 5V £ 10% 45*/55/70ns Commercial
KM68512ALI/LI-L -40~85C 5V * 10% 70/100ns Industrial

* The parameter is measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

Read cycle time tRC 45 - 55 - 70 - 100 - ns
Address access time ’ tAA - 45 - 55 - 70 - 100 ns
Chip select to output ‘tco - 45 - 55 - 70 - 100 ns
Output enable to valid output toE - 25 - 25 - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 | - 5 - 5 - ns
Chip disable to high-Z output tHz 0 20 0 20 0 25 0 30 ns
Output disable to high-Z output toHZz 0 20 0 20 0 25 | 0 30 ns
Output hold from address change toH 10 - 10 - 10 - 10 - ns
Write | Write cycle time twc 45 | - 55 - 70 - 100 - ns
Chip select to end of write tcw 45 - 45 - 60 - 80 - ns
Address set-up time tAS 0 - 0 - 0 - 0 - ns
Address valid to end of write taw 45 - 45 - 60 - 80 - ns
Wirite pulse width twr 40 - 40 - 50 - 60 - ns
Write recovery time tWr 0 - 0 - 0 - 0 - ns
Write to output high-Z tWHZ 0 20 0 20 0 25 0 30 ns .
Data to write time overlap L tow 25 - 25 - 30 - 40 - ns
Data hotd from write time ‘ tDH 0 - 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - 10 - ns

* The parameters is measured with 30pf test load.

ELECTRONICS .



KM68512A Family | CMOS SRAM
DATA RETENTION CHARACTERISTICS

Vcee for data retention VDR *CS51=Vee-0.2V
KM68512AL/L-L L-Ver - ! 50
- LL-Ver - 0.5 10
. Vee=3.0V A
Data retention current bR ==
CS12Vee-0.2V L-Ver N _ 50
KM68512ALI/LI-L LL-Ver i i 2
Data retention set-up time tSDR See data retention 0 - - ms
Recovery time tRDR waveform - B}

*1) Commercial Product : Ta=0to 70°C, unless otherwise specified
2) Industrial Product : Ta=-40 to 85, unless otherwise specified
*Ta=25C
**TS1 =Vce-2.0V, CS2 =Vee-2.0V( TS1 controlled) or CS2 <0.2V(CS:2 controlled)

DATA RETENTION WAVE FORM

1) CS1 Controlled

Data Retention Mode
Vece

) T S i wide e

CS1= Vec-0.2v

2) CS2 Controlled
Data Retention Mode

Vece

4.5V s G

CS2

VbR T T T T T T T T T T TN -t -

cs2=<0.2v
04 """ """ --------XZ-ZTo-----o oo oo oo TTTTTTTToTTmT

GND 7T T TTTTTTT T TS To T T TT T oo ST Tt TS TTTTTT oo T oo T T T
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KM68512A Family | ~ CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(CTS1=0DE=ViL, CS2= WE=ViH)

Address >\

Address JL _ _
- EEEEEE T

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. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device interconnection.

=
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KM68512A Family CMOS SRAM

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

Address (
——{wR14)

WE P(1)
b /
Me-tasa)
. fow———>1——tou
Data in F Data Valid 1{
e 4

Data out Data Undefined

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

c ,
Address *
te—tas() tew) twri1(e)

51 X : 7

e

e——— tow ——»te— toH
Data in * Data Valid

Data out High-Z - High-Z

.
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KM68512A Family CMOS SRAM'

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

; twe N
Address *
tash e tewy twr2()

CS2 } B
tewiz) \

L

twes

Data in ' | jz—mé;/:; =

Data out High-Z High-Z.

NOTES (WRITE CYCLE )
1. A write occurs during the

ap of low CS1, high CS2 and low WE. A write begins at the latest transition among TS1 goes low, CS2 going high and WE
eal it CS1 going hi i WE igh, tWP is ini wi
the end of write.
2. {CW is measured from the CS1 joing low or CS2 going high to the end of write.

el going
3. tAS is measured from the address valid to the beginning of write.
4. tWR is measured from the end of write to the address change. tWR1 applied in case a write ends as CS1 or WE going high tWR2 applied in case a write
ends as CS2 going to low.

FUNCTIONAL DESCRIPTION

6% | es; | WE | ©OE |  Mode |  WoPm |  CurrentMode
H X X Power Down High-Z IsB, IsB1
X L X Power Down High-Z 1sB, IsB1
L H H QOutput Disable High-Z Icc
L H H Read Dout Icc
L H L Write Din lcc
ans do
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KM681000B Family : CMOS SRAM
128K x8 bit Low Power CMOS Static RAM

FEATURES - GENERAL DESCRIPTION
« Process Technology : 0.64m CMOS ' The KM681000B family is fabricated by SAMSUNG's advanced
« Organization : 128Kx8 CMOS process technology. The family can support various
« Power Supply Voltage : Single 5.0V £ 10% operating temperature ranges and have various package types
« Low Data Retention Voltage : 2V(Mip) for user flexibility of system design. The family also support low
« Three state output and TTL Compatible data retention voltage for battery back-up operation with low
» Package Type : JEDEC Standard data retention current.
32-DIP, 32-SOP, 32-TSOP | R/F
PRODUCT FAMILY
KM681000BL c ial(0~7C) 55/70
ommercial(0~ ns
KM681000BL-L 32-TSOP | RIF 204A
KM681000BLE -
Extended(-25~857C) 7omoons | S2S0F o 10044 70mA
KM681000BLE-L i 50.A
KM681000BLI -
Industrial(-40~85TC) 70/100ns gg ?ggp | RIF 10024
KM681000BLI-L B 50A
PIN DESCRIPTION : FUNCTIONAL BLOCK DIAGRAM
An T 2158 Ao~3, Ag-11 Y-Decoder
A2 O 31 ] A
A3 30 T8
| el H=h
nellig W wfdvee  CS: o =L
] sPOae v s 32-TSOP B
av[ s w[Jes: NECHe Type | - Forward u %}fo
An s 0] |WE  AuJu 2 w0 le)
e N n B 2 e
al]s 2| Ja = D = g_t (E,C_Sz
o] 32DIP =[a allu B C | WEOE
al]s 32-SOP  »[7a. Q.
s s u[ ]85 11O Buffer °
a[ o s An T 1 9
A-l:n z:ja- :"EI: 18 g::
al]e w[Jue A3 B
vor [ n[ juor A u = 101 .
10 [fra R 32.TSOP 2 g s i S tic i
wos [ s [E =N Type |-Reverse u =i Ao~A1e Address Inputs
ves [ e w[Juo.  ae =1 WE Write Enable Input
s = TS | chip select Input
=N =B CSLCSZ ip Select Inputs
=P o . gﬁ' OE Output Enable input
A speE I/01~1/018 Data Inputs/Outputs
Vec Power
Vss Ground
N.C No Connection
Pimsun g "
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KM681000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

nctio

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

132-TSOP R,100ns,L-pwr

32-TSOP R,100ns,LL-pwr

KM681000BLGI-7

Ful

KM681000BLGI-7L
KM681000BLGI-10
KM681000BLGI-10L
KM681000BLTI-7
KM681000BLTI-7L
KM681000BLTI-10
KM681000BLTI-10L
KM681000BLRI-7
KM681000BLRI-7L
KM681000BLRI-10
KM681000BLRI-10L

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

PRODUCT LIST

rtName .| . Functiol ./ PartName
KM681000BLP-5 32-DIP,55ns,L-pwr KM681000BLGE-7
KM681000BLP-5L | 32-DIP,55ns,LL-pwr KM681000BLGE-7L
KM681000BLP-7 32-DIP,70ns,L-pwr KM681000BLGE-10
KM681000BLP-7L |32-DIP,70ns,LL-pwr KM681000BLGE-10L
KM681000BLG-5 | 32-SOP,55ns,L-pwr KM681000BLTE-7
KM681000BLG-5L |32-SOP,55ns,LL-pwr KM681000BLTE-7L
KM681000BLG-7 | 32-SOP,70ns,L.-pwr KM681000BLTE-10
KM681000BLG-7L |32-SOP,70ns,LL-pwr KM681000BLTE-10L
KM681000BLT-5 32-TSOP F,55ns,L-pwr KM681000BLRE-7
KM681000BLT-5L | 32-TSOP F,55ns,LL-pwr | KM681000BLRE-7L
KM681000BLT-7 32-TSOP F,70ns,L-pwr KM681000BLRE-10
KM681000BLT-7L |32-TSOP F,70ns,LL-pwr | KM681000BLRE-10L
KM681000BLR-5 | 32-TSOP R,55ns,L-pwr

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

KM681000BLR-7 32-TSOP R,70ns,L-pwr

KM681000BLR-7L |32-TSOP R,70ns,LL-pwr

ORDERING INFORMATION

KME 8 X 10

0B XXX- z[

L-Low Low Power, Blank-Low Power or High Power
Access Time : 5=55ns, 7=70ns, 10=100ns

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

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

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

Die Version : B=3 Td generation

Density : 1000=1Mbit

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

Organization : 8=x8
SEC Standard SRAM

PSinsviig
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'KM681000B Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss

VIN,VouT

-05t7.0

v -
Voltage on Vcc supply relative to Vss Vce -05t07.0 \ -
Power Dissipation Po 1.0 W -
Storage temperature Tste 65 to 150 c -
0to 70 . T KM681000BL/L-L
Operating Temperature TA -25t0 85 c KM681000BLE/LE-L
-40 to 85 c KM681000BLI/LI-L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratlngs may cause permanent damage 1o the device. This is a stress ratmg onry and fum:tlonal operation of the
to rating conditions for

device at these or any other conditions above those indicated in the operating section of this specification is not implied. E:

extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Item y L
Supply voltage 4.5 5.0 5.5 Vv
Ground Vss 0 0 0 \
Input high voltage ViH 22 - Vee+0.5 \Y
Input low voltage ViL -0.5* - 0.8 \

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

* Ta=25T
*** Viy(min)=-3.0V for = 50ns pulse width

CAPACITANCE* (f=1MHz, TA=25°C)

Input capacitance

Input/Output capacitance

* Capacitance is sampled not 100% tested

o

ELECTRONICS
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KM681000B Family ~ CMOS SRAM
DC AND OPERATING CHARACTERISTICS

Input leakage current VIN=Vss to Vcc
Output leakage current ILo TS1=ViH or CS2=ViL or WE=VIL, VIo=Vssto Vec | -1 - 1 2h
Operating power supply current lcc TS1=ViL, CS2=ViH, VIN=VIH of VIL, lo=0mA - 7 15" mA
lect Cycle time=1xs 100% duty . . 10" | mA
! TS1<0.2V, CS2>Vce-0.2V
Average operating current T—
llo=0mA CS1=ViL,CS2=VIH
lec2 J - - 70 mA
Min cycle, 100% duty
Output low voltage VoL lot=2.1mA - - 0.4 \
Output high voltage VOH loH=-1.0mA 2.4 - - \
Standby Current(TTL) IsB TS1=ViH, CS2=ViL - - 3 mA
KM681000BL L (Low Power) - - 100 A
KM681000BL-L. ©512Vee-0.2V LL (Low Low Power) | - - 20 2h
Standby KM&81000BLE IsB1 CS2=Vcee-0.2V or L (Low Power) - - 100 | 4A
Current (CMOS) | KM681000BLE-L CS2=0.2V LL (Low Low Power) | - - 50 | A
Other input=0~Vce -
KM681000BLI L (Low Power) - - 100 2A
KM681000BLI-L LL (Low Low Power) | - - 50 zh

* 1) Commercial Product : Ta=0 to 70°C, Vce=5.0V* 10%, unless otherwise specified
2) Extended Product : Ta=-25 to 85°C, Vce=5.0V +10%, unless otherwise specified
2) Industrial Product : Ta=-40 to 85°C, Vee=5.0V £10%, unless otherwise specified

**. 20mA for Exteneded and Industrial Products

*** 15mA for Extended and Industrial Products

A.C CHARACTERISTICS

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

O ; O

Input pulse Iev—él 0.8to 2.4V -

Input rising & falling time 5ns - CL"
input and output reference voltage 1.5V - %
Output load (See right) CL=100pF+1TTL -

* Including scope and jig capacitance
* See DC Operating conditions

ELECTRONICS



KM681000B Family

CMOS SRAM

TEST CONDITIONS (2. Temperature and Ve Conditions)

Product F u upply Speed Bin _ Comments

KM681000BL/L-L 0~70T 5.0VE10% 55/70ns Commercial
KM681000BLE/LE-L -25~85C 5.0VE£10% 70/100ns Extended
KM681000BLI/LI-L -40~85C 5.0VE10% 70/100ns Industrial

PARAMETER LIST FOR EACH SPEED BIN

LSsurg

ELECTRONICS

Read Read cycle time tRC 55 - 70 - 100 - ns
Address access time tAA - 55 - 70 - 100 ns
Chip select to output tco1 tco2 - 55 - 70 - 100 ns
Output enable to valid output tOE - 25 - 35 - 50 ns
Chip select to low-Z output tLz1,tLz2 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - - ns
Chip disable to high-Z output tHZ1,tHZ2 0 20 25 30 ns
Output disable to high-Z output toHZ 20 25 30 ns
Output hold from address change tOH 10 - 10 - 10 - ns
Write Write cycle time twe 55 - 70 - 100 - ns
Chip select to end of write tcw 45 - 60 - 80 - ns
Address set-up time tAs 0 - 0 - 0 ‘ - ns
Address valid to end of write taw 45 - 60 - 80 - ns
Write pulse width twp 40 - 50 - 60 - ns
Write recovery time tWR - 0 - 0 - ns
Write to output high-Z tWHZ 0 20 0 25 0 30 ns
Data to write time overlap tbw 25, - 30 - 40 - ns
Data hold from write time tDH 0 - 0 - - ns
End write to output low-Z tow 5 k - 5 - - ns
59




KM681000B Family ‘ CMOS SRAM
DATA RETENTION CHARACTERISTICS |

Vcc for data retention VDR TS1**2>Vee-0.2V .20 - 5.5
KM681000BL L-Ver - 1 50
KM681000BL-L LL-Ver - 0.5 10
) ‘ KM681000BLE Vce=3.0V L-Ver - - 50 #h
Data retention current IR | KM6B1000BLE-L | C512Vee02V | LL-Ver - - 25
KM681000BLt L-Ver - - 50
KM681000BLI-L LL-Ver - - 25
Data retention set-up time tRDR See data retention waveform 0 - = ms
Recovery time tRDR . 5 - -

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Extended Product : Ta=-25 to 857, unless otherwise specified
2) Industrial Product ; Ta=-40 to 85, unless otherwise specified
** Ta=25TC .
= TE12Vce-0.2V,CS22 Vee-0.2V(CS1 controlled) or CS2<0.2V(CS:2 controlled)

DATA RETENTION TIMING DIAGRAM

1) CS1 Controlled /

Data Retention Mode

Vee

L e e et Tt e PR

22V e A Ao

VDR

CS1= Vec - 0.2V

CS1 -
GND 7777 """ oTTToTooTTTToToTTTTToTTTTETTTTTOETTIOTEIEETTIETTT

2) CS2 controlled

Data Retention Mode

Vce

LX) e i e il
Cs2

VDR e

04y oo
N> I ——_——————————h

Pimsunog "

ELECTRONICS




~ KM681000B Family | . CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlied)
(CS1=DE=Vi, CS2= WE= ViH) :

Address

Data Out

Data Valid E

TIMING WAVEFORM OF READ CYCLE (WE=vi)

1
Address ( <

. tan

e

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
i erature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device.

ELECTRONICS



KM681000B Family ‘ CMOS SRAM

Klwm@) ]

L

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

: 4 "
Address *
twrie)
tasm) > tewe)
CS1 v XL 7[

: i tow ton
Data in * Data Valid 1(

Data out High-Z - High-Z

ELECTRONICS




KM681000B Family | - CMOS SRAM

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

twe |
Address *
twr2¢)
Cs1
. taw
CSs2 '[ X
J tow2) R

le

Data out High-Z - High-Z.

NOTES (WRITE CYCLE) ' :

1. A write occurs during the overlap of low CS1, high CS2 and low WE. A write begins at the latest transition among CS1 going low, CS2 going high and WE
going low. A write ends at the earliest transition among TS going high, CS2 going low and mgoing high, tWP is measured from the beginning or write
to the end of write. ’

2. tCW is measured from the later of C51 going low or CS2 going high to the end of write.

3.tasis d from the add calid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR1 applied in case a write ends at TS1, or WE going high, tWR2 applied in case a write
ends at CS2going to low. :

FUNCTIONAL DESCRIPTION

© | o2 | WE | B |  Mede |  WoPin |  CurentMode
H X X X Power Down High-Z IsB,|sB1
X L X X Power Down High-Z IsB,IsB1
L H H H Output Disable High-Z lcc
L H H L Read Dout lcc
L H L X Write Din lcc

* X means don't care

ELECTRONICS



KM681000C Family B CMOS SRAM

128K x8 bit Low Power CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4:m CMQS The KM681000C family is fabricated by SAMSUNG's advanced
. Organization : 128K x8 CMOS process technology. The family can support various
« Power Supply Voltage : Single 5.0V +10% operating temperature ranges and have various package types
« Low Data Retention Voltage : 2V(Min) for user flexibility of system design. The family also support low
« Three state output and TTL Compatible data retention voltage for battery back-up operation with low
« Package Type : JEDEC Standard data retention current.

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

PRODUCT FAMILY
KM681000CL . X - 504A
Commercial(0~70C) | 45~5.5V | 45%5570ns | 2 DIP32-SOP o
KM681000CL-L 32-TSOP(l) R/F 104A
90mA
KM681000CLI - X
Industrial(-40~85C) 4.5~5.5V §5*/70/85ns 32-DIP,32-S0P 504A
KM681000CLI-L 32-TSOR() RIF 154
*The parameler is measured with 30pF test load
PIN DESCRIPTION ' FUNCTIONAL BLOCK DIAGRAM
An Tt 2 oF
o] 3 "
- E : : 0 g%g Ao-3, Ao-11 Y-Decoder
%e! H=r
NC D 0 U 2 ch cs: s 21 :IIIO: :
a[] [ fcé : 32TSOP = g wor ‘
a[]e wfJes: MO ELs Type | - Forwar : :\J&
A [ »[JWE  Av]n 2 3w. Ad-8,
s E 5 % %An ';:g 2 =i A12~16 Cell o
As [} 27 A " . 19 A S
W 320IP «[x  aEHn b= 5| Csicse
al]s 32-SOP  x[au g - E
w s ] N Q
O il : vors I/O Buff °
A _fe »n] |Aw uffer R
AT T A
a 2[ |58 :‘.Eﬁ ::%:
e 2 %vo. = I8 B
o [ 2] Jwor AuE 2 = g-
o [ Con 3!}0« :‘:,: 10 32-TSOP p:) % vo; -
wos [ " Evo; =h Type IReverse ;B Ao~Ate Address Inputs
ve L T = H p % > WE Write Enable Input '
=Y » B TS1,C52 Chip Select Input
3 3 p——
:f E e ' o % Ef OE Output Enable input
An ] 25 5E
1/01~1/08 Data Inputs/Outputs
Vco Power (+5.0V)
Vss Ground
N.C No Connection
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KM681000C Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

. Function

P

. Function

KM681000CLP-4
KM681000CLP-5
KM681000CLP-7
KM681000CLP-4L
KM681000CLP-5L
KM681000CLP-7L

KM681000CLG-4
KM681000CLG-5
KM881000CLG-7
KM681000CLG-4L
KM681000CLG-5L
KM681000CLG-70L

KM681000CLT-4
KM681000CLT-5
KM681000CLT-7
KM681000CLT-4L
KM681000CLT-5L
KM681000CLT-70L

KM681000CLR-4
KM681000CLR-5
KM681000CLR-7
KM681000CLR-4L
KM681000CLR-5L
KM681000CLR-70L

32-DIP, 45ns, L-pwr

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

32-SOP, 45ns, L-pwr
32-SOP, 55ns, L-pwr
32-S0P, 70ns, L-pwr
32-SOP, 45ns, LL-pwr
32-SOP, 55ns, LL-pwr
32-SOP, 70ns, LL-pwr

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

32-TSOP(l) R, 45ns, L-pwr
32-TSOP(l) R, 55ns, L-pwr
32-TSOP(l) R, 70ns, L-pwr
32-TSOP(l) R, 45ns, LL-pwr
32-TSOP(i) R, 55ns, LL-pwr
32-TSOP(l) R, 70ns, LL-pwr

KM681000CLGI-5
KM681000CLGI-7
KM681000CLGI-8
KM681000CLGI-5L
KM681000CLGI-7L
KM681000CLGI-8L

KM681000CLTI-5
KM681000CLTI-7
KM681000CLTI-8
KM681000CLTI-5L
KM681000CLTI-7L
KM681000CLTI-8L

KM681000CLRI-5
KM6&81000CLRI-7
KM681000CLRI-8
KM681000CLRI-5L
KM681000CLRI-7L
KM681000CLRI-8L

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

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

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

ORDERING INFORMATION

KM8 8. X 1000 C X - XX X

[

L-Low Low Power, Blank-Low Power or High Power
Access Time : 4=45ns, 5=55ns, 7=70ns, 8=85ns

P‘ack'age Type : P=DIP, G=SOP, T=TSOP Forward R=TSOP Reverse

. Operating temperature : Blank=Commercial, I=Industrial

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

Die Version : C=4th generation

Density : 1000=1Mbit

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

Organization : 8=x8
SEC Standard SRAM

ELECTRONICS




KM681000C Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouT -05t07.0 v -

Voltage on Vcc supply relative to Vss _Vcc -05t07.0 "2 -

Power Dissipation Pp 1.0 w -

Storage temperature TsTG -65to 150 T -

Operating Temperature TA Oto70 c KM681000CL/L-L
-40 to 85 T KM681000CLI/LI-L

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

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

extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee 55 \
Ground Vss 0 0 0 \
Input high voltage VIH 22 - Vee+0.5 \'
Input low voltage ViL -0.5** - 08 \

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

** Ta=25TC
*** Vit(min)=-3.0V for < 50ns pulse width

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

Input capacitance

Input/Output capacitance

Cio

Vio=0V

* Capacitance is sampled not 100% ';s(ed

= 1msugg
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KM681000C Family

DC AND OPERATING CHARACTERISTICS

_ ltem ol | - TestConditions®
Input leakage current u VIN=Vss to Vce
" C51=ViH or CS2=ViL or
Output leakage current Lo Vio=Vss to Ve -1 - 1 A
Operating power supply current CS1=ViL, CS2=VH, Read - - 15 mA
18| Vin=ViH or Vi, lio=0mA
' Write 35
Cycle time=14s 100% duty Read - - 15
Icc1 | Z51=0.2v, Cs22Vec-0.2v, Wit pye mA
Average operating current lio=0mA —
llo=0mA, CS1=VIL,CS2=VIH
lec2 Min cycle, 100% duty h - 90 mA
Output low voltage VoL loL=2.1mA - - 0.4 Vv
Output high voltage VoH loH=-1.0mA 24 - - Vv
Standby Current(TTL) IsB CTS1=VIH, CS2=ViL - - 3 mA
KM681000C T51 > Voo L(Low Power) - - 50
Standby KM681000CL-L gglz \\;22_8% or | LL(L Low Power) | . . 10 |
Current IsB1 CS2<0.2V ’
(CMOS) KM681000CLI Otheri ﬁput=o~v e L{Low Power) - - 50 A
KM681000CLI-L LL(L Low Power) - - 15 “

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

* Ta=25T

A.C CHARACTERISTICS
TEST CONDITIONS (1.Test Load and Test Input/Output Reference)*
. iem | vawe | Remark
input pulse level 0.8t0 2.4V -
Input rising & falling time 5ns -
input and output reference voitage

Output load (See right)

1.5V -

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

* See DC Operating conditions

** Test load for 45ns(Commercial product)/55ns(Industrial product)

) %

.+ *lIncluding scope and jig capacitance

Pinsuncg

ELECTRONICS
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KM681000C Family | CMOS SRAM

TEST CONDITIONS (2. Temperature and Vec Conditions)

uct | emp Comments -
KM681000CL/L-L 0~70C ' 5V£10% 45*/55/70ns Commercial
KM681000CLI/LI-L -40~85C 5VE10% 55*/70/85ns Industrial

*The parameter is measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read | Read cycle time tRC 45 - 55 - 70 - 85 - ns
Address access time ) tAA - 45 - 55 - 70 - 85 ns
Chip select to output tco1,tco - 45 - 55 - 70 - 85 ns
Output enable to valid output tOE - 20 - 25 -1 35 - 40 ns
Chip select to low-Z output tLz1,tLz2 10 - 10 - 10 - 10 - ns
Qutput enable to low-Z output toLz 5 - 5 - 5 - 5 - ns
Chip disable to high-Z output tHZ1,tHZ2 0 15 0 20 0 25 0 25 ns
Qutput disable to high-Z output tOHZ 0 15 0 20 0 25 0 25 ns
Output hold from address change tOH 10 - 10 - 10 - 10 - ns
Write | Write cycle time twe 45 - 55 - 70 - 85 - ns
Chip select to end of write tcw 40 | - [ 4| - |60 | - | 70 | - ns
Address set-up time tAS o | - 0 - 4] - 0 - ns
Address valid to end of write tAwW 40 - 45 - 60 - 70 - ns
Write pulse width ‘ twpP 35 - 40 - 50 - 60 - ns
Wiite recovery time tWR 0 - 0 - 0 - 0 - ns
Write to output high-Z - tWHZ 0 15 0 20 0 25 0 25 ns
Data to write time overlap tDw 25 - 25 - 30 - 35 - ns
Data hold from write time ) tDH 0 - 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - 5 - ns

ELECTRONICS



KM681000C Family ' ~ CMOS SRAM
DATA RETENTION CHARACTERISTICS
Ve for data retention | VDR CS1**=Vce-0.2V

KM681000CL : .| Lver - 1 20
KM681000CL-L Veo=3.0V LL-Ver - 0.5 10

yec ZA
KMB81000CLI CS12Vee-02V || yer - - 25
KMB81000CLI-L' LL-Ver - - 10

DR

| Data retention current

Data retention set-u 0 - -
d ISOR See data retention waveform ms

Recovery time tRDR . 5 - -

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified
* Ta=25T
*+ T812Vce-0.2V,CS22 Vee-0.2V(C51 controlled) or CS2<0.2V(CS2 controlled)

DATA RETENTION TIMING DIAGRAM

1) CS1 Controlled

Data Retention Mode

r—tsnﬂ

O
[\

S12 Vee- 0.2V

2) €S2 controlled
Data Retention Mode

. Vee

X i S
CS2

VDR - ---------

Y
GND o mm oo oo oo oo oo
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KM681000C Family

CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(CS1=0E=ViL, CS2=WE=ViH) .

Address

Data Out

Previous Data Valid '

TIMING WAVEFORM OF READ CYCLE (WE=ViH)

Address

Data

out

Data Valid

A

tan

[CO1 >

|

High-Z

NOTES (READ CYCLE)
1. tHZ and {OHZ are defined as the time at which the outputs achieve the open circui
2. Atany given temper: and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device

le—tiz

«———toE——————»

L msuvig

ELECTRONICS
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KM681000C Family : CMOS SRAM

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

Address ) ‘ >K- Mm)

) W I tW?‘(U [
O 7
. ‘ « tow ——»e—toH
Data in * Data Valid l(

Data out Data Undefined /

Foi?

@

Cs2

(4

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

fwi |
Address %
twr1i4)
. tas@)»t tew) '
CS1 J& /
7

e tweqy

e—— tow —sle—to
Data in * Data Valid

Data out High-Z High-Z

P iwsuncg | o
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KM681000C Family ) - CMOS SRAM

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

Address X | ’ X

Fe———twraw4)

cs | _l‘ . - \ |

Data out High-Z High-Z

NOTES (WRITE CYCLE)
1. Awrite occurs during the overiap of low CS1, high CS2 and low WE. Awrite begins at the latest transition among TS going low, CS2 going high and
0ing low. A write ends at the earliest transition among T81 going high, CS2 going low and WE going high, tWP is measured from the beginning or
wiri

to the end of write.

2. tCW is measured from the later of TSt going low or CS2 going high o the end of write.

3. tasis d from the address calid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR1 applied in case a wrile ends at CS1, or WE going high, tWR2 applied in case a write
ends at CS2 going fo low.

FUNCTIONAL DESCRIPTION
% [ e T W [ O [ Mede [ woen [ CurentMode
H X X X Power Dow
X L X X Power Down High-Z IsB,IsB1
L H H H Output Disable High-Z lcc
L H H L Read Dout lec
L H L X Wirite Din lcc
ans don't care

ELECTRONICS



KM6161000B Family

CMOS SRAM

64K x16 bit Low Power CMOS Static RAM

FEATURES SUMMARY

« Process Technology : 0.6m CMOS

» Organization : 64K x16
« Data Byte Control : LB=1/O1-s,

UB=1/0g~16

« Power Supply Voltage : 5.0V £10%
« Low Data Retention Voltage : 2V(Min)
» Three state output and TTL Compatible

« Package Type : JEDEC Stand

ard

44-TSOP(li)-Forward/Reverse

PRODUCT FAMILY

GENERAL DESCRIPTION

The KM6161000B family is fabricated by SAMSUNG's
advanced CMOS process technology. The family can support
various operating temperature ranges and has various package
types for user flexibility of system design. The family also sup-
port low data retention voltage for battery back-up operauon with
low data retention current.

KM6161000BLT/LT-L Commercia .
KMB161000BLR/LR-L (0~70c) | 45155 | 85770 | 1002204A A4-TSOR()
120mA Forward/Reverse
KM6161000BLTI/ALTI-L Industrial
KM6161000BLRI/LRI-L (40-g5C) | 45155 | 701100 100/504A
* The parameter is measured with 30pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
s YoouBr oage U oo po-s
A {73 2] a Ar 42 5 I A A15
AC]e Rimk. TE et O Pa = Cell
A ]5 403 U8 U8 [J40 s[A (1 Array
TS e »[118 8 e 8[TF g’
vo (7 38[J vow wow ]38 TR0 o
o[ ]8 373 voss Wow 37 e[ vo: 8.
vo: 8 36[ 3 vOu ton CTJ38 9 ']} )
04 E :? 44-TSOP(ll) 3: % 50‘, 10 E;: 44-TSOP(II) :g 8 104 =
;:: th. Forward 355 e 3:: Ea: Reverse |, :1\\//::
e e e e o
¥O: al hy o~
= Bl me ek ———————{ Y-Decoder
We Cfr7 28 NC Ne (a8 EwE (@]
s C]te a2 a [ o 181 a¢ ]
An 19 28] A A C2s 19177 A =
A 20 25| Ac A C]25 2007 A, o
o 3] 2417 an an CJ2s 1] M -
ne 22 2 Nne Ne 2z 2 Ne 'g
1/O1~16 )
-4——p /O Buffer
Ao~A1s | Address Inputs T |Lower Byte (1101-~8) CS,WE, OE, UB,[B
WE | Write Enable Input | TUB | Upper Byte(l/Os~16)
Vee | Power

CS | Chip Select Input

OE | Output Enable Input

Vss |Ground

1/01~16 | Data Inputs/Outputs

N.C |No Connection

L5 msugg

ELECTRONICS
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KM6161000B Family

PRODUCT LIST & ORbERING INFORMATION
PRODUCT LIST

CMOS SRAM

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

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

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

44-TSOP(Il), R, 5V, 70ns, LL-pwr

KM6161000BLTI-5
KM6161000BLTI-5L
KM6161000BLTI-7
KM6161000BLTI-7L
KM6161000BLRI-5
KM6161000BLRI-5L
KM6161000BLRI-7
KM6161000BLRI-7L

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

44-TSOP(ll), R, 5V, 100ns, LL-pwr

ORDERING INFORMATION

KM6 16 X 1000 B X - Z[

L-Low Low Power, Blank-Low Power or High Power
Access Time : 5=55ns, 7=70ns, 10=100ns
Operating temperature : Blank=Commercial, I=Industrial, E=Extended

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

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

Die Version : B=3 td generation

Density : 1000=1Mbit

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

Organization : 16=x16

SEC Standard SRAM

, | — ‘ - —

ELECTRONICS



KM6161000B Family CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

. m | sympot | R .
Voltage on any pin relative to Vss VIN,Vout -0.5to Vcc+0.5 \ -
Voltage on Vce supply relative to Vss Vece -05t07.0 \ -
Power Dissipation PD 1.0 w -
Storage temperature TsTG -65 to 150 c -
TA O0to 70 c KM6161000BLT/LT-L
KM6161000BLR/LR-L
Operating Temperature
-40 to 85 T KM6161000BLTI/LTI-L

KM6161000BLRI/LRI-L

Soldering temperature and time . TSOLDER 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings™ may cause permanent damage to the device. This is a stress rating only and functional operation of
the device atthese or any other conditions above those indicated in the operating section of this specification is not implied. Exp to rating conditions
for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee 45 5 55 \
Ground Vss 0 0 0 \
Input high voltage VIH 22 - Vec+0.5 \
Input low voltage ViL -0.5" - 0.8 \%

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

** Ta=25T

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

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

- em Test condition
Input capacitance VIN=0V
Input/Output capacitance Cio Vio=0V

* Capacitance is sampled not 100% tested

o ’5

ELECTRONICS




KM6161000B Family | CMOS SRAM
DC AND OPERATING CHARACTERISTICS .

Input leakage current u VIN=Vss to Vcc -1 - 1
Output leakage current Lo CS=ViH or WE=ViL, UB=ViH or [B=VIH, Vio=Vss to Vce - - 1
= - " Read - - 10
o [T m
or ViL, lio=Om Wiite - - 35
Operating power supply current I
Average operatingcurrent loor | Cycletime=1us 100% duty Read - - 15 mA
CS=<0.2V, lio=0mA Wirite - - 40
lcc2 | Min cycle, 100% duty, CS=ViL, llo=0mA - - 120 | mA
Output low voltage VoL loL=2.1mA - - 04 v
Output high voltage VoH loH=-1.0mA } 24 - - \
Standby Current(TTL) IsB TS=ViH - - 3 mA
L(Low Power) - - 100
KM6161000BL/L-L . A
(S:ta"dbty | TS>Vee-0.2v LL(L Low Power) - - 20
urren SB1
ViNZVee-0.2V or VINS0.2V L(Low Power) . . 100
(CMOS) KM6161000BLI/LI-L ( #A
LL(L Low Power) - - 50

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

A.C CHARACTERISTICS

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

Input pulse level 0.8 to 2.4V - ' J

Input rising and falingl time 5ns -

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

input and output reference voltage 1.5V - ; cL* %

Output load (See right)

*Ineludi

scope and jig cap

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

PSimsungg T
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KM6161000B Family

CMOS SRAM

KM6161000BL/L-L 0~70C 5.0V £ 10% 55%70ns Commercial
KM6161000BLI/LI-L -40~85C 5.0V £ 10% 70/100ns Industrial

* The parameter is measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

Read Read cycle time tRC 55 -

Address access time tAA - 55

Chip select to output tco - 55
Output enable to valid output tOE - 25 - 35 - 50 ns
UB,LB Access Time ' tBA - 25 - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
UB, LB enable to low-Z output 8Lz 5 - 5 - 5 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHZ 0 20 0 25 0 30 ns
UB,LB disable to high-Z output tBHZ 0 20 0 25 0 30 ns
Output disable to high-Z output tOHZ 0 20 0 25 0 30 ns
Output hold from address change tOH 10 - 15 - 15 - ns
Write Write cycle time th 55 - 70 - 100 - ns
Chip select to end of write tcw 45 - 60 - 80 - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAW 45 - 60 - 80 - ns
Write pulse width twp 40 - 50 - 70 - ns
UB, B valid to end of write tBw 45 - 60 - 80 - ns
Write recovery time tWR 0 - 0 - 0 - ns
Write to output high-Z tWHZ 25 0 30 0 35 ns
Data to write time overlap tDw 25 - 30 - 40 - ns
[ Data hold from write time tDH 0 - 0 - - ns
End write to output low-Z tow 5 - 5 - - ns

s ugg
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KM6161000B Family . - CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vec for data retention VDR CS=Vee-0.2V
. L-Ver - -
KMe1610008 Famiy | T - S
. cc=3.
Data retention current IoR
| T8EVee 02V e - - 50
KM6161000BI Family LL-Ver ) _ 15 #A
Data retention set-up time tSDR - See data retention 0 - - ms
Recovery time tRDR waveform 5 - -

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

DATA RETENTION TIMING DIAGRAM

Data Retention Mode

Vee

T e e e S

22v

VDR

CS = Vec-0.2v

s @ e
GND T \
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KM6161000B Family ” CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(CS=0OE=ViL, WE=ViH, UB or and f§=VlL)_ )

Address

Data Out Data Valid

UB, LB %////////////////////

NOTES (READ CYCLE)
1. tHZ and tOMZ are defined as the time at which tputs achieve the open circuit conqitions'and are not referenced to output voltage levels.

ELECTRONICS



- KM6161000B Family CMOS SRAM

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

L

WE twect)
; ) Lm«% | / i

—————tow ——ple—tou
Datain ' * Data Valid

Data out Data Undefined /

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

Address B t
. twree)

fe—ta

. tow ———sle—tou
Data in : F Data Valid %

Data out High-Z ‘ High-Z

ELECTRONICS
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KM6161000B Family

CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB Controlled)

Address ) n *7
UB, I8 .,3\ i
ot & e T

Piinsunig

ELECTRONICS




KM684000A Family

CMOS SRAM

512Kx8 bit Low Power CMOS Static RAM

FEATURES

. Process Technology

: 0.4/m CMOS

« Organization : 512Kx8

« Power Supply Voitage : Single 5V * 10%

» Low Data Retention Voltage : 2V(Min)

« Three state output and TTL Compatible

» Package Type : JEDEC Standard 32-DIP, 32-SOP,
32-TSOP(ll)-Forward/Reverse

GENERAL DESCRIPTION

The KM684000A family is fabricated by SAMSUNG's advanced
CMOS process technology. The family can support various
operating temperature ranges and has various package types
for user flexibility of system design. The family also support low
data retention voltage for battery back-up operation with low

data retention current.

PRODUCT FAMILY

KM684000AL Commercial (0~70°C) 45~5.5V 55/70ns 100%A 32-DIP,32SOP
KM684000AL-L 204A 90mA 32-TSOP(Il)-R/F
KM684000ALI ; P 70/100ns 100%A 32-SOP
Industrial (-40~85T) 4.5~5.5V
KM684000ALI-L ’ 50 %A 32-TSOP(ll)-R/F
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
A..% o M 2] Jver vee [z U shw 32-TSOP(I})
as ]2 31 %Avs AN 2] A (Reverse)
A ]s o[ Jar A3 s[] A -
an e »[ |WE WE [ O [ Au 22 §7‘AA2'
a[]s ) JAc Ao [ s[Ja 14.A16,A18 = Cell
a e 32.DP a{ Ao s "? Array
as )7 32-SOIP I AN 32-TSOP(Il) 7 ] & 3
~LJ* so.7s0p) B Al (Reverse) [~ )
ISR (Forward) [ ]oE BE[ of Ja -
Ao 3[ JAw ImE) w{ ]a
A n 2| |T8 AN E] n[Ja A0,A1,A8~11,
a2 2 Juos o [0 2[ ] At3A15A17
o E » w{ Juor o [ . 15[ ] vos Y-Decoder o.
vo: [ |1a 9] Juos os [| 10 O 1] ] v, [
vos [ 1s 18 [ ] vos s [ 5] vos g
vie [ J1s 7| Juo. wo | 15 ] i -
‘ é
1/101~8 o
: <————>» [/OBuffer
Ao~A18 Address Inputs
WE Write Enable Input TS, WE, OF
CS Chip Select Input
OE Output Enable Input
1/O1~1/Os Data Inputs/Outputs
Vce Power (5V)
Vss Ground

s vy
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KM684000A Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM684000ALP-5L
KMB84000ALP-7
KMB84000ALP-7L
KMB84000ALG-5
KM684000ALG-5L
KMB84000ALG-7
KMB84000ALG-7L
KMB84000ALT-5
KM684000ALT-5L
KMB84000ALT-7
KM684000ALT-7L
KM684000ALR-5
KMB84000ALR-5L
KM684000ALR-7
KMB84000ALR-7L

32-DIP, 55ns, LL-pwr
32-DIP, 70ns, L-pwr
32-DIP, 70ns, LL-pwr
32-SOP, 55ns, L-pwr
32-SOP, 55ns, LL-pwr
32-SOP, 70ns, L-pwr
32-SOP, 70ns, LL-pwr
32-TSOP(Il)F, 55ns, L-pwr
32-TSOP(II)F, 55ns, LL-pwr
32-TSOP(II)F, 70ns, L-pwr
32-TSOP(II)F, 70ns, LL-pwr
32-TSOP(I)R, 55ns, L-pwr
32-TSOP(IN)R, 55ns, LL-pwr
32-TSOP(II)R, 70ns, L-pwr
32-TSOP(IR, 70ns, LL-pwr

Commercial Temp Product _ Industrial.Temp P

e (0'*70’0) : = (-40~857¢) -
_ PartName | Function _ Part Name . ction
KM684000ALP-5 32-DIP, 55ns, L-pwr KM684000ALGI-7 32-SOP,70ns, L-pwr

KM684000ALGI-7L
KM684000ALGI-10
KM684000ALGI-10L
KM684000ALTI-7
KM684000ALTI-7L
KM684000ALTI-10
KM&84000ALTI-10L
KM684000ALRI-7
KM684000ALRI-7L
KM684000ALRI-10
KM684000ALRI-10L

32-SOP, 70ns, LL-pwr
32-SOP, 100ns, L-pwr
32-SOP, 100ns, LL-pwr
32-TSOP(II)F, 70ns, L-pwr
32T-SOP(Il)F, 70ns, LL-pwr
32-TSOP(Il)F, 100ns, L-pwr
32-TSOP(II)F, 100ns, LL-pwr
32-TSOP(I)R, 70ns, L-pwr
32T-SOP(INR, 70ns, LL-pwr
32-TSOP(II)R, 100ns, L-pwr
32-TSOP(II)R, 100ns, LL-pwr

ORDERING INFORMATION
KME § X 40

o

X X

] X - xx i
-——— L-Low Low Power, Blank-Low Power or High Power
-————  Access Time : 5=55ns, 7=70ns, 10=100ns
---——  QOperating temperature : Blank=Commercial, {=Industrial
—— Package Type : G=SOP, P-DIP, T=TSOP Forward, R=TSOP Reverse

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

Die Version : A=2nd generation
--——  Density : 4000=4Mbit
-—— Blank=5V, V=3.0~3.6V, U=2.7~3.3V

— Organization : 8=x8
-—— SEC Standard SRAM

ELECTRONICS




KM684000A Family : CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouTt " 05t7.0 \ -
Voltage on Vce supply relative to Vss Vee 05t07.0 \ -
Power Dissipation Po 1.0 w -
Storage temperature TstG -65 to 150 T -
. TA 0to 70 T KM684000AL/L-L
Operating Temperature
-40 to 85 T KM&84000ALI/LI-L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rahng only and fum:llonal operation of the
device at these or any other conditions above those indicated in the operating section of this specification is not implied. E to rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

: ] : ni
Supply voltage Vce 50 55 \"
Ground Vss 0 o] 0 \
input high voltage VIH 22 - Vee+0.5V Vv
Input low voltage ViL -0.5*** - 0.8 \

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

** Ta=25T

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

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

Input capacitance CIN VIN=0V - 8 pF
Input/Output capacitance Cio Vio=0V - .10 pF

* Capacitance is sampled, not 100% tested

ELECTRONICS



KM684000A Family . CMOS SRAM
DC AND OPERATING CHARACTERISTICS

; : Uit
Input leakage current Ll VIN=Vss to Vce -1 - 1 2A
Output leakage current Lo TS=ViH or OE=VIH or WE=VIL Vio=Vss to Vcc -1 - 1 #A
i — Read - - 15
Operating power supply current lcc CS=VIL, VIN=VIL or VIH, lo=0mA mA
Write - - 35
lect Cycle time=145 100% duty llo=0mA Read - - 15 mA
Average operating current CS<0.2V, VIL<0.2V VIH=Vce-0.2V Write . - 35
lcc2 Min cycle, 100% duty TS=ViL, VIN=VIL or ViH, ll0=0mA - - 90 mA
Output low voltage VoL loL=2.1mA - - 04 \
Output high voltage VoH loH=-1.0mA 24 - - Vv
Standby Current(TTL) Iss C8=ViH - - 3 | mA
Low Power - - 100 | 4A
db KM684000AL/L-L
Standby TS=Vee-0.2V Low Low Power | - - 20 | xA
Current IsB1 Others=0~Vce
- Low P - - 100
(CMOS) | | M684000ALIL-L oW Towet #A
’ Low Low Power - - 50 A

* 1) Commercial Product : Ta=01o 70°C, Vec=5V£10% unless otherwise specified
2) Industrial Product : Ta=-40 to 85°C, Vec=5V £10% unless otherwise specified
**Ta=25T

A.C CHARACTERISTICS
TEST CONDITIONS (1.Test Load and Test input/Output Reference)*
 tem T Value | Remark O | O
Input pulse level 0.8to0 2.4V - l
Input rising & falling time 5ns - . T
input and output reference voltage 1.5V - c
Output load (See right) *CL=100pF+1TLL - %
* See DC Operating conditions * Including scope and jig capacitance
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KM684000A Family

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vce Conditions)

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

PARAMETER LIST FOR EACH SPEED BIN

symbol |

Read Read cycle time tRC
Address access time tAA
Chip select to output tco - 55 - 70 - 100 ns
Output enable to valid output tOE - 25 - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHZ 0 20 25 30 ns
Output disable to high-Z output tOHZ 0 20 0 25 30 ns
Output hold from address change tOH 10 - 10 - 10 - ns

Write Write cycle time twe 55 - 70 - 100 - ns
Chip select to end of write tcw 45 - 60 - 80 - ns
Address set-up time tAS -0 - 0 - 0 - ns
Address valid to end of write tAwW 45 - 60 - 80 - ns
Write pulse width twp 40 - 50 - 60 - ns
Write recovery time tWR 0 - 0 - - ns
Write to output high-Z tWHZ 20 0 25 30 ns
Data to write time overlap oW 25 - 30 - 40 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow - 5 - - ns

s v
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KM684000A Family : CMOS SRAM
DATA RETENTION CHARACTERISTICS

Ve for data retention VDR . CS=Vce-0.2v
L-Ver - - 50
KM684000AL/L-L
= LL-Ver - - 15
Data retention current IDR Yee=3.0v uh
CS=Vcee-0.2V L-Ver _ B 50
KM684000ALI/LI-L
LL-Ver - - 20
Data retention set-up time tSDR See data retention 0 - - ms
Recovery time tRDR waveform 5 - B
* 1) Commercial Product : Ta=0to 70°C, unless otherwise specified
2) Industrial Product : Ta=-40 to 85T, unless otherwise specified
= Ta=25C
DATA RETENTION TIMING DIAGRAM
SDR — ; tROR —»t
Vee Data Retention Mode
)Y e I Nl (it it i
22V e e e e e e e e e
VDR
_ CS = Vcc-0.2v
s @ —_—
GND T

FUNCTIONAL DESCRIPTION

Mode urrent
H X X Power Down High-Z IsB, IsB1
L H H Output Disable High-Z lec
L H L Read Dout lcc
L L X Write Din lcc

* X means don't care

ELECTRONICS




KM684000A Family

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlied )
( CS=0E=Vit, WE=VIH)

CMOS SRAM

Address

Data Out

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 ievels.
. Atany gi erature and voltage condition, tHZ(max.) is less than tL.Z(min.) both for a given device and fi ice to device.

ELECTRONICS



KM684000A Family CMOS SRAM

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

tow —»te—ton
Data in * Data Valid

e-—twnz——§I| tow_____l/

Data out Data Undefined

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

twe 1
Address ) *
twriy
e tas() -ae towe)
s SL 7

Data out High-Z High-Z

NOTES (WRITE CYCLE)

1. A write occurs during the overlap(tWP) of a low IowWE begins at the latest transition among CS go oing low al ndWE oing low : A write end
at the earliest transition among CS going high arid WE g high, WVP measured from the beginning of write to the end of write.

2. tCW is measured from the TS going low to end of wrlte.

3.tasis d 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.

T 8%
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KM684000B Family

Premilinary
CMOS SRAM

512Kx8 bit Low Power CMOS Static RAM

FEATURES

« Process Technology : 0.44m CMOS

« Organization : 512Kx8

« Power Supply Voltage : Single 5V.£ 10%
« Low Data Retention Voltage : 2V(Min) -

« Three state output and TTL Compatible

Package Type : JEDEC Standard 32-DIP, 32-SOP,
32-TSOP(Il)-Forward/Reverse

PRODUCT FAMILY

GENERAL DESCRIPTION

The KM6840008B 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.

KM684000BL Commercial (0~70C) |  4.5~5.5V' §5/70ns 1004A S
KM684000BL-L 204 S0mA 32-TSOP(IN-R/
KM684000BLI " ° 1004A 32-SOP
Industrial (-40~857C) 4.5~5.5V 70/100ns
KM684000BLI-L 50 A 32-TSOP(II)-R/F
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
a1 o U 2| Ve Vee E 32 feXi [ A
an |2 a1 A A [T 2[] A
Au E 3 20 :]An Au E 30 3 ] Au
A [a »[ |WE WE [ [ JAe
a s [ JAn mES s Jar A2~A1A12,
a e a{Ja A [ ar s ]as A14At6,A18 = Cell
a ) 3322_'SDC')F"= s s zp7s0p(l "% 5 Array
a]e 32-TSOP() 5[] An An [ (Reverse) A g
m e (Forward) * | joF SE[ e o[ a8
A |: 10 2 :lAm A E 3 0 :| Az Q
an 2| |T8 &5 [z w[Ja
a e 21[Jwoe vos [} 2] ] Ac,A1,A8~11,
vor [ 2| Juor vor [ [z 13 ] wou A13,A15A17
wo: [ 1| Juos vos []1e O 14 [ vo: Y-Decoder o
wos [ |15 1| Juos vos [} 15[_] vos ; S
ves []16 ] Juos vo. [ 1] ves g
F
8
1/101~8 o
<«—» /O Buffer
Address Inputs

Write Enable Input

Chip Select Input

NameName
Ao~A18
WE
TS
OE

Output Enable Input

1/01~1/08 Data Inputs/Outputs
Vee Power(5V)
Vss Ground

al
=
mi
9

PSinsungg
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Premilinary

KM684000B Family CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

__ PartName

Part Néme .

KM684000BLP-5
KM684000BLP-5L
KM684000BLP-7
KM684000BLP-7L
KM684000BLG-5
KM684000BLG-5L
KM684000BL.G-7
KM684000BLG-7L
KM684000BLT-5L
KM684000BLT-7L
KM684000BLR-5L

32-DIP, 55ns, L-pwr
32-DIP, 55ns, LL-pwr
32-DIP, 70ns, L-pwr
32-DIP, 70ns, LL-pwr
32-SOP, 55ns, L-pwr
32-SOP, 55ns, LL-pwr
32-SOP, 70ns, L-pwr
32-SOP, 70ns, LL-pwr
32-TSOP(IWF, 55ns, LL-pwr
32-TSOP(II)F, 70ns, LL-pwr
32-TSOP(I)R, 55ns, LL-pwr

KM684000BLGI-7

KM684000BLGI-7L
KM684000BLGI-10
KM684000BLGI-10L
KM684000BLTI-7L
KM684000BLTI-10L
KM684000BLRI-7L
KM684000BLRI-10L

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

KM684000BLR-7L

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

ORDERING INFORMATION

KME 8 X 4000 B X - XX X

:

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

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

Operating temperature :Blank=Commercial, [=Industrial

Package Type : G=SOP, P=DIP, T=TSOP Forward, R=TSOP Reverse
L-Low Power, LL-Low Low Power, Blank-High Power

Die Version : B=3rd generation
Density : 4000=4Mbit
Blank=5V, V=3.0~3.6V, U=2.7~3.3V

Organization : 8=x8
SEC Standard SRAM

< ’
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KM684000B Family

Premilinary
CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouT -05t7.0 \ -

Voltage on Vcc supply relative to Vss Vee -05t7.0 \' -

Power Dissipation Po 1.0 w -

Storage temperature TsTG -65 to 150 T =

Operating Tem peraturé TA Oto 70 c KM684000BL/L-L
-40 to 85 T KM684000BLI/LI-L

Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - =

* Stresses greater than those listed under "Absolute Maximum R " may cause p t d

to the device. This is a stress ralmg 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. E: to
extended periods may affect reliability.

rating conditions for

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vce 4.5 5.0 5.5 \
Ground Vss 0 0 0 \
Input high voltage VIH 22 - Vee+0.5V Vv
Input low voltage ViL -0.5*** - 0.8 Y

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

* Ta=25T

*** \ilfmin)=-3.0V for < 50ns pulse width

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

Input capacitance CIN VIN=0V - 8 pF
Input/Output capacitance Cio Vio=0V - 10 pF

* Capacitance is sampled not 100% tested

ELECTRONICS



KM684000B Family

Premilinary

CMOS SRAM

DC AND OPERATING CHARACTERISTICS

: mbo :
Input leakage current I | VIN=Vss to Vce
Output leakage current o CS=ViH or OE=ViH or WE=VIL, Vio=Vss to Vcc -1 - 1 2A
Operating power supply current TS=ViL, VIN=VIL or VIH, Read - - 15
I6C | jo=0mA mA
Write - - 45
Cycle time=14s 100% duty Read - - 10
lee1 — mA
Average operating current CS=0.2V, VIH=Vvce-0.2V, Write - - 45
lcc2 Min cycle, 100% duty, CS=VIL, VIN=VIL or VIH, [l0=0mA - - 90 mA
Output low voltage VoL loL=2.1mA - - 0.4 v
Output high voltage VoH loH=-1.0mA 2.4 - - \
Standby Current(TTL) Iss CS=ViH - - 3 | mA
KMB84000BLILL IsB1 CS=Vee-0.2V L( Low Power) - - 100 | 4A
Standby Others=0~Vee LL(L LowPower) | - - b2 | om
Current
(CMOS) KM684000BLI/L-L L( Low Power) - - 100 A
LL(L Low Power) - - 50 £A

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

* Ta=25T

A.C CHARACTERISTICS

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

T vawe
Input pulse level 0.8t0 2.4V -
Input rising and falling time 5ns -
input and output reference voltage 1.5V -
Output load (See right) CL=100pF+1TTL -

* See DC Operating conditions

C

B %

* Including scope and jig capacitance

LS ung

ELECTRONICS
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Premilinary
KM684000B Family CMOS SRAM

TEST CONDITIONS (2. Temperature and Vcc Conditions)

KM684000BL/L-L 5V * 10% 55/70ns
KM684000BLI/LI-L -40~85C 5V + 10% 70/100ns Industrial

Commercial

Read Read cycle time tRC 55 - 70 - 100 - ns
Address access time tAA - 55 - 70 - 100 ns
Chip select to output tco - 55 - 70 - 100 ns
Output enable to valid output . toE - 25 - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHz 0 20 0 25 0 30 ns
Output disable to high-Z output - tOHZ 0 20 0 25 0 30 ns
Output hold from address change tOH 10 - 10 - 10 - ns
Wiite Write cycle time twec 55 - 70 - 100 - ns
Chip select to end of write tcw 45 - 60 - 80 - ns
Address set-up time tAs 0 - 0 - 0 - ns
Address valid to end of write tAW 45 - 60 - 80 - ns
Wirite pulse width twpP 40 - 50 - 60 - ns
Write recovery time tWR 4] - 0 - 0 - ns
Write to output high-Z tWHZ 0 20 0 25 0 30 ns
Data to write time overlap tow 25 - 30 - 40 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - ns

Phiisung 3
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: ' Premilinary
KM684000B Family CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vcc for data retention VDR CS=Vec-0.2V
Data retention current IDR | KM684000BL/L-L y_c_c=3.0V L-Ver - - 50 #A
> d
CS=Vcee-0.2V LL-Ver _ i} 15
KM684000BLI/LI-L L-Ver - : - 50
LL-Ver - - 20
Data retention set-up time tSDR See data retention 0 - - ms
N waveform ‘
Recovery time tRDR 5 - -
* 1) Commercial Product : Ta=0 to 70°C, Vce=5V£10% unless otherwise specified A
2) Industrial Product : Ta=-40 to 85T, Vcc=5V£10% unless otherwise specified
“*Ta=25T '
DATA RETENTION TIMING DIAGRAM
teor Data Retention Mode e troR
Vee )
45 - - - mmmmmmm oo
22v
VDR
CS = Vcc-0.2v
[0 I e e ——— T e ———
GND

FUNCTIONAL DESCRIPTION

cs WE ode 5 d
H X X Power Down High-Z isB, IsB1
L H H Output Disable High-Z lcc
L H L Read . Dout lcc
L L X Write Din ke

* X means don't care

ELECTRONICS '




Premilinary
KM684000B Family CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled) .
(C5=0E=viL, WE=Vir)

Address )

Data Out Previous Data Valid

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

OE ,///////////////////////////// |

ELECTRONICS



Premilinary
KM684000B Family CMOS SRAM

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

Address )

—twre)

WE % twe(n) ————— /
le-tas) 7 .

tow ——*1——ton
Data in Data Valid L

t
Data out Data Undefined I l\

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

twe

Address
A

e tasc) -»t tew
(o] Sk £

taw

Data out High-Z - - High-Z.

NOTES (WRITE CYCLE)
1. A write occurs du g the overla) (tWP) of alow TS and low M A write begins at the latest transition among TS going low and "WE going low : A write end

at the earliest transition among CS ing high an d WE going high, tWP is measured from the beginning of write to the end of wiite.
2. tCW is measured fro n TS go nglowo nd of write.
3.tAsis d 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.

P g "
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KM6164000B Family

CMOS SRAM

256Kx16 bit Low Power CMOS Static RAM

FEATURES

« Process Technology : 0.4um CMOS
« Organization : 256Kx16
. Power Supply Voltage : Single 5V = 10%
« Low Data Retention Voltage : 2V(Min)
« Three state output and TTL Compatible
« Package Type : JEDEC Standard
44-TSOP(ll)-Forward/Reverse

PRODUCT FAMILY

GENERAL DESCRIPTION

The KM616V4000B family is fabricated by SAMSUNG's
advanced CMOS process technology. The family can support
various operating temperature ranges and has various package*
types for user fiexibility of system design. The family also sup-
port low data retention voltage for battery back-up operation with
low data retention current.

KM6164000BL-L Commercial(0~70C) 4.5~5.5V 55/70ns 204A
130mA 44-TSOP(ll)-R/F
KM6164000BLI-L Industrial(-40~85C) 45~55V .| 70M100ns 50 1A
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
s IS U wul T s = U - otpa
PN P 6 A A O . 28m
n : . , A ~
:'Ei ﬁ%%‘g : E:f o : %:v Ao~A9 - Cell
s wHE  ® e spes & Array
s N 38[3 vou von 38 7o 3
pys L 37| vous vous 37 ] :lu"g: ]
=, Be e o &
vee iy 44-TSOP(I) »h ver ver Clas 44-TSOP(Hl) 4 Ve -
o Oz Forward  up ve vee s Reverse [0,
YOr an 3273 von 11O EJZ 13 :IIIOn
o Ch14 3117 von wow CJst 140 o, A10~A17
wos 15 30[ von o [CJ30 150 10,
wEC]e 207 vos s b ———————» Y-Decoder
a 17 2 Ne ne CJés 1710 pe . 9
a O]t 273 A A 27 o 18[00 Al S
an 19 267 A A O 1907 A, =4
A 20 25[7 A An C2s 2007 A o
ne Cf21 241 Au A ]2 2 INe —
Ne 22 28I Ne Ne 2 2[Nne : 8
1/C1~16 3
1/0 Buffer
TS, WE, O, UB, [B.
Ao~A17 Address Inputs Lower Byte (1/01~8)
WE Write Enable Input UB | Upper Byte(l/Os-~16)
cs Chip Select Input Ve | Power
OE Output Enable Input Vss | Ground
/O1~I/O16 | Data Inputs/Outputs N.C | No Connection

0 insunsg
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KM6164000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST

_ Commercial Temp Product
ey o | o
_ PartName = | Function _ PartName o unction
KMB164000BLT-5L 44-TSOP(II)F, 55ns, LL-pwr KM6164000BLTI-7L 44-TSOP(II)F, 70ns, LL-pwr
KM6164000BLT-7L 44-TSOP(Hl)F, 70ns, LL-pwr KM6164000BLTI-10L 44-TSOP(I)F, 100ns, LL-pwr
KM6164000BLR-5L 44-TSOP(II)R, 55ns, LL-pwr KM6164000BLRI-7L 44-TSOP(R, 70ns, .LL-pwr
KM6164000BLR-7L 44-TSOP(I)R, 70ns, LL-pwr KM6164000BLRI-10L 44-TSOP(IN)R, 100ns, LL-pwr
ORDERING INFORMATION
KM6 16 X 4000 B X X X - X

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

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

Operating temperature : Blank=Commercial, 1=Industrial
Package Type : T=TSOP Forward, R=TSOP Reverse
L-Low Power, or Low Low Power, Blank-High Power

Die Version : B=3 7d generation

Density : 4000=4Mbit

Blank=5V, V=3.0~3.8V, U=2.7~3.3V

Organization : 16=x16
SEC Standard SRAM

0 1ms ungg
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KM6164000B Family | E— CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss ‘VINVouT -05t07.0 - \' -
Voltage on Vcce supply relative to Vss Vce . -0.5107.0 \Y -
Power Dissipation . o Po 1.0 w -
Storage terhperature TsTe -65 to 150 c -
TA 0to70 c KM6164000BL-L
Operating Temperature
-40 to 85 c KM6164000BLI-L
Soldering temperature and time TSOLDER 2607, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratlngs may cause permanent damage to the device. This is a stress rating only and {unclmnal operation of the
device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exp to rat mg diti
forxtended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

n
Supply voltage ‘ Vee 45 5.0 5.5 v
Ground Vss 0 0 0 Vv
Input high voltage . ViH 22 - Vee+0.5 \"
Input low voltage ViL -0.5"* - 0.8 Vv

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

** Ta=25T

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

CAPACITANCE* (f=1MHz, TA=257C)

Input capacitance - . CIN - VIN=OV - 8 pF

Input/Output capacitance Cio Vio=0V L. 10 pF

* Capacitance is sampled, not 100% tested

ELECTRONICS



KM6164000B Family ' CMOS SRAM

DC AND OPERATING CHARACTERISTICS

y
Input leakage current e VIN=Vss to Vcc -1 - 1 A
Output leakage current o CS=ViHor OE =Vth or WE = ViL -1 - 1 zh
Operating power supply current | .. | &5y, Vin=ViL of ViH, 0=0mA Read - S LI Y

Write - - 75

lcct | Cycle time=145100% duty,lo=0mA Read - - 15 | mA
Average operatingcurrent €S=<0.2V, ViIH2Vce-0.2V ViL<0.2V Write _ . 75

lec2 Min cycle, 100%duty, CS=VIL,VIN=VIH or VIL,VIo=0mA - - 130 | mA
Output low voltage VoL | loL=2.1mA - - 04 |V
Output high voltage VoH loH=-1.0mA 24 - - Vv
Standby Current (TTL) Ise CS=ViH - - 3 mA
gt:arrru:rt‘aty KM6164000BL-L 581 Cs> VC.c.o,zv Low Low Power - - 20 A
(©Mos) | KMB164000BLI-L Others inputs=0~Vee LowLowPower | - | - 50 | 4A

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

A.C CHARACTERISTICS

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

‘Input pulse tevel 0.8t0 2.4V - . ‘ ' O
Input rising and falling time 5ns ) -
Input and output reference voltage 1.5V - cL*
Output load (See right) CL=100pF+1TTL - %
* See DC Operating conditions

* Including scope and jig capacitance

Punnsunig | ©
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KM6164000B Family

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vec Conditions)

KM6164000BL-L

0~70C

5V £ 10%

55/70ns

Commercial

KM6164000BLI-L

-40~85C

5V * 10%

70/100ns

Industrial

* All parameters are measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

L5 v

ELECTRONICS

Read Read cycle time
Address access time tAA - 55 - 70 - 100 ns
Chip select to output tco - 55 - 70 - 100 ns
Output enable to valid output tOE - 25 - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - - ns
Chip disable to high-Z output tHZ. 20 25 30 ns
OE disable to high-Z output tOHZ 0 20 25 30 ns
Output hold from address change toH 10 - 10 - 10 - ns
LB, UB valid to data output tBA - 25 - 35 - 50 ns
UB, LB disable to high-Z output tBHZ 0 20 0 25 0 30 ns
Write Write cycle time twc 55 - 70 - 100 - ns
Chip select to end of write tCW 45 - 60 - 80 - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAW 45 - 60 - 80 - ns
Write pulse width twpr 40 - 50 - 600 - ns
Write recovery time tWR 0 - 0 - 0 - ns
Write to output high-Z tWHZ 0 20 0 25 0 30 ns
Data to write time overiap tDW 25 - 30 - 40 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - - ns
B, UB valid to end of write tBW 45 - 60 - - 80 ns
102




KM6164000B Family

CMOS SRAM

DATA RETENTION CHARACTERISTICS

st Condition®
Ve for data retention VDR TS=Vee-0.2v
) IDR | KM&164000BL-L Vee=3.0V LL-Ver - 15
Data retention current TS >Vee-02V A
. KM6164000BLI-L. ce-0. LL-Ver - 20
Data retention set-up time tSDR See data retention - - ms
Recovery time tRDR waveform - -

* 1) Commercial Product : Ta=0to 70 C, unless otherwise specified
2) Industrial Product : Ta=-40 to 857, unless otherwise specified

**TA=25T

DATA RETENTION TIMING DIAGRAM

Vee

Data Retention Mode

22V

VDR

cs
GND

FUNCTIONAL DESCRIPTION

CS = Vce-0.2v

i ; de _ Current Mode

H X X X X Not Select
X X H H Output
H H X X Disable
L H

L H L H L Read
L L

) L H

L H L L X Write

L L

* X means don't care (Must be in low or high state)

Poinsunig

ELECTRONICS

103




KM6164000B Family CMOS SRAM
TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
(C8=0E=ViL, WE=ViH, UB or and [B=Vi)

Address )

Address = >

ELECTRONICS



KM6164000B Family CMOS SRAM

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

Address ° ‘ *- -

WE Hm% o 1 S
Datain )k—h;ata Va:; 'm

e twnz 4{1 bl toW ——H e
A

Data out . Data Undefined

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

4, »
Address *
twrey

le—tas —»t

Data in X—t‘”’é;;;m‘—"%

Data out High-Z High-Z

ELECTRONICS
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' KM6164000B Family | ~ CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (UB, [E Controlled)

twe

Address ‘ ){W _
UB, B «usj\ " ' ]l

Datain , | *""w’m'—v’a;;"’.". ///////////////////

Notes (WRITE CYCLE)

. Awrite occurs durlng the overla ) alow CS and low WE. A wiite beg when TS goes low and WE goes low with asserting UB or IB for single
by! operation muhaneous rtin, UB' d LB for doubl byl operation. A write ends at the earliest transition when CS goes high and WE goes
h. The tWP is meas h be wri write.
tCW is measured fro ﬁ g low
1 fre

is e valld to the beginning of write.
4. tWR Is measured from the end or write to the address change. tWR applied in case a write ends as TS or WE going high.

ELECTRONICS









KM62V256C KM62U256C Family CMOS SRAM
32Kx8 bit Low Power and Low Voltage CMOS Static RAM

FEATURES GENERAL DESCRIPTION
c")’°°ess Tec“"gfgé 0.7m CMOS The KMB2V256C and KM62U256C family are fabricated by |
+ Organization : 32Kx . SAMSUNG's advanced CMOS process technology. The family
* o Power Supply Voltage

KM62V256C family : 3.3V + 0.3V can support various operating temperature ranges and has vari-
KM62U256C family : 3.0V * 0.3V ous package types for user flexibility of system design. The fam-
Low Data Retention Voltage : 2V(Min) ily also support low data retention voltage for battery back-up
Three state output and TTL Compatible’ operation with low data retention current.

Package Type ;. JEDEC Standard

28-SOP, 28-TSOP(I)-Forward/Reverse

PRODUCT FAMILY

KM62V256CL-L Commercial (0~70) 3.0~36V 70*100ns 104A 28-SOP*
KM62U256CL-L 27~33V__" | 85%100ns 107 28-TSOP(l) RIF
KM62V256CLE-L | Eytonded (:25-850) 3.0~ 3.6V 70*/100ns 20A 35mA | 28-SOP™
KMB2U256CLE-L 27~33V 857/100ns 1544 28-TSOP()) RIF
KM62V256CL-L Industrial (40~85C) 3.0~36V 70%/100ns 204A 28-SOP*
KM62U256CLI-L 27 ~3.3V 85*/100ns 1524 28-TSOP(l) RIF

*The parameter is measured with 30pF test load.
**The deviced with 100ns SOP package in 3.0~3.6V Vcc range whlch is not produced.

PIN DESCRIPTION " FUNCTIONAL BLOCK DIAGRAM
Ao~2, Ag~11
o . % 3 Aw Y-Decoder
An 2 7 [T
[ H a2 2 [ 108 {
a0 B Jve a e 2 [ o
. Ez‘ B =R _ M =
12 Wi s 1
we e 28-TSOP =i = Cell
a [s ] ae Ve ] -] @ €l o
Y e 1Y Type | - Forward 2 [0 Ve 8 Array )
a4 as[ A Anl]s 2 [ 10s a 3
I: s j A ] 10 19 [] 10: @ s
As # Ja ardn 18 [ #O I ': (———_
9 1 17 [ Ao
“a s 23 ] An :' = ,i 16 A ) ‘8 \?_VSE-,ﬁE-
s[lr 28DIP e wc« s <«—————»| 1/0Buffer °
nlls 28SOP .H.. Vor-s
A 15[ A
a (e 200 |8 a]n : 1 A
As 12 - o T
L]0 T :, :: g :o.
o Lo e 2Ef HEEE
12 20 3
vo: [}12 7 Juos Ave 28-TSOP 27 ves Ao~A14 Address Inputs
Vee [ 7 - 21 110« —
vos [] 12 18] Jvos WE e Type | - Reverse B | WE Write Enable Input
A J —
v []4 w0 B | Chip Select Input
= io BER |oE Output Enable Input
BE]* B Ae 1/01~1/0s Data Inputs/Outputs
Vee . Power
Vss Ground
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KM62V256C KM62U256C Family

‘CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST '

tinctiol

KM62V256CLG-7L
KM62V256CLG-10L
KM62V256CLTG-7L
KM62V256CLTG-10L
KM62V256CLRG-7L
KM62V256CLRG-10L

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

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

28-SOP, 85ns, 3.0V
28-SOP, 100ns, 3.0V

28-TSOP F, 85ns, 3.0V -

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

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

KM62U256CLGE-8L
KMB2U256CLGE-10L
KMB2U256CLTGE-8L
KMB2U256CLTGE-10L
KM62U256CLRGE-8L
KM62U256CLRGE-10L

28-SOP, 70ns, 3.3V

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

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

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

KM62U256CLGI-8L

|KM62U256CLGI-10L

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

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

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

ORDERING INFORMATION

&\%6_

2

%Zﬁ

4i0

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

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

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

Package Type : G=SOP, TG=TSOP Forward, RG=TSOP Reverse
L-Low Power or LL-Low Low Power, Blank-High Power

Die Version : C=4th generation

Density : 256=256K bit

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

Organization : 2=x8
SEC Standard SRAM

L imsuueg
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KM62V256C KM62U256C Family ' CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIiN,Vou -0.5 to Vcc+0.5 \ -
Voltage on Vcc supply relative to Vss Vce -0.3t04.6 v -
Power Dissipation Po 0.7 w -
Storage temperature TsTe -65 to 150 c -
0to 70 T KM62V256CL-L, KMB2U256CL-L
Operating Temperature TA -25 to 85 T KM62V256CLE-L, KM62U256CLE-L
-40 to 85 T KM62V256CLI-L., KM62U256CLI-L
Soldering temperature and time TSOLDER | 2607C, 10sec (Lead Only) - -

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

RECOMMENDED DC OPERATING CONDITIONS*

KM62V256C Family 3.0 33 36
Supply voltage Vee KMB2U256C Family 27 3.0 33 v
Ground ' Vss Al 0 0 0 v
) KM62V256C Family 22 . Vee+0.3V
Input high voltage VIH KM62U256C Family 22 - Vee+0.3V \"
KM62V256C Family - 0.3 - 0.4
Inputlow voltage Vi KMB2U256C Family 0.3 ; 0.4 v

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Extended Product : Ta=-25 to 85, unless otherwise specified
3) Industrial Product : Ta=-40 10 85°C, unless otherwise specified

** Ta=25T

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

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

_Input capacitance CIN VIN=0V

Input/Output capacitance Cio Vio=0V

* Capacitance is sampled not 100% tested

W ' m
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KM62V256C KM62U256C Family

CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current Vin=Vss to Vce uh
Output leakage current Lo S=ViH or Vit or WE=VIL, Vio=Vss to Vcc -1 - 1 2A
Operating power supply current Icc TS=Vi, VIN=VIH or ViL, Lio=O0mA - - 1.0 20 mA
' - | Cycle time=14s 100% duty :
) lecr | TS<0.2V,viL <02V - 25 5 | mA
Average operating current VIN =Vec -0.2V. Lio=0mA
lccz | Min cycle, 100% duty, CS=ViL, Lio=0mA - | 203 | 358 | mA
Output low voltage VoL loL=2.1mA - - 0.4 \Y
QOutput high voltage VoH loH=-1.0mA 2.2 - - Vv
Standby Current(TTL) IsB CS=VH - - 03 | mA
KM62V256CL-L v Low Low Power - 15 | 10 “A
KM62V256CLE-L Low Low Power - 15 20 | uA
KM62V256CLI-L > Low Low Power - 15 20 .
Standby Current ' 3-5 < Vc\c; 20v #h
(CMOS) SB1 INS2.0V or
KM62U256CL-L : ViN =Vee-2.0V Low Low Power -1 10 | 10 | #A
KM62U256CLE-L Low Low Power - 1.0 15 2A
KM62U256CLI-L Low Low Power - 1.0 15 2A

1) - Commercial Product : Ta=0to 70°C, Vec=3.3%0.3V (62V256C Family), Voo=3.0%0.3V (62U256C Family)
- Extended Product : Ta=-25 to 85T, Vcc=3.3£0.3V (62V256CE Family), Vcc=3.010.3V (62U256CE Family)
- Industrial Product : Ta=-40 to 85°C, Vee=3,310.3V (62V256CI Family), Vee=3.0£0.3V (62U256CI Family)

2) Ta=25T
3) 25mA for KM62V256C Family

4) 30mA for KM62U256C Family but it is not 100% tested but obtained statistically

A.C CHARACTERISTICS

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

Input pulse level 0.4t0 2.2V
Input rising & falling time 5ns
Input and output reference voltage 1.5V

Output load (See right)

‘CL=100pF+1TTL

*CL=30pF+1TTL

* See DC Operating conditions
** KM62V256CL-7L Family, KM62U256CL-8L. Family

Ve

) %

* Including scope and jig capacitance

iy
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KM62V256C KM62U256C Family

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vce Conditions)

KMB62V256CL-L 0~70C 33v 03 70*/100ns Commercial
KM62V256CLE-L -25~85T 3.3v£03 70*/100ns Extended
KM62Vv256CLI-L -40~85C 3.3V £03 70*/100ns Industrial
KM62U256CL-L 0~70C 3.0Vv03 85*/100ns Commercial
KMB62U256CLE-L -25~85C 3.0vE03 85*/100ns Extended
KM62U256CL-L -40~85T 3.0v £03 85*/100ns Industrial

* The parameter is measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

Read cycle time tRC
Address access time tAA - 70 - 85 - 100 ns
Chip select to output tco - 70 - 85 - 100 ns
Output enable to valid output toE - 35 - 40 ' - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHZ 30 0 30 35 ns
Output disable to high-Z output toHzZ 30 0 30 35 ns
Output hold from address change toH 5 - 10 - 15 - ns
Write | Write cycle time twc 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 70 - ns
Address set-up time tAs 0 - 0 - 0 - ns
Address valid to end of write taw 60 - 70 - 70 - ns
Write pulse width WP 50 - 60 - 60 - ns
Write recovery time tWR 0 - - 0 - ns
Write to output high-Z tWHZ 0 25 ( 25 0 30 ns
Data to write time oVerIap tbw 50 - 60 - 60 - ns
Data hold from write time tOH 0 - 0 - 0 - ns
End write to output low-Z tow - 10 - 10 - ns
—
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KM62V256C KM62U256C Family

DATA RETENTION CHARACTERISTICS

CMOS SRAM

Vcc for data retention | VDR . CS=Vce-0.2V 2.0 3.6 \'
KM62V256CL-L - 1 8
, KM62U256CL-L - 0.6 8
. KMB2V256CLE-L | Vce=3.0V - 1 10
Data retention current IR | KMB2U256CLE-L | E5=Vec0.2v . 06 10 A
KM62V256CLI-L - 1 10
KM62U256CLI-L - 0.6 10
Data retention set-up time {SDR See data retention 0 - - ms
Recovely time tRDR waveform 5 _ B
*1) Commercial Product : Ta=0to 70°C, unless otherwise specified
2) Extended Product : Ta=-25 to 85C, nless otherwise specified
3) Industrial Product : Ta=-40 to 85°C, unless otherwise specified
** Ta=25T
DATA RETENTION WAVE FORM
Ve on Data Retention Mode troR
X A e Rl e
22v. AN
VDR
CS1= Vec- 0.2V
cst1 @ ——— M
GND

* 3.0V for KM62V256C Family, 2.7V for KM62U256C Family.

FUNCTIONAL DESCRIPTION'
H X X Power Down High-Z IsB, IsB1
L H H Output Disable High-Z Icc
L H L Read Dout lcc
L L X Write ~Din lcc

* X means don't care.

s g
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KM62V256C KM62U256C Family CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled )
(CS=0E=ViL, WE=ViH)

Address . >< *

le——tol

Data Out ' Previous Data Valid

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

cs /%%///////////////

1.tHZ and tOHZ are defined as the time at which the outputs achieve th: circuit conditions and are not referen to output voltage levels

ELECTRONICS



KM62V256C KM62U256C Family CMOS SRAM

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

twe

Address ) *‘ _

WE twe()
R /
M-tasay 7
tow ——»le—ton
Data in * Data Valid }

—— twhz tow
Data out Data Undefined ‘—j N
TIMING WAVEFORM OF WRITE CYCLE(2) (CS Controlled)

twe 4

) Address %
twr@)

L tewe)
s XL 7f
. taw

Data in - W(D;@E =

Data out High-Z High-Z

NOTES (WRITE CYCLE] ) .

1. A write occurs during the overiap(tWP) of a low TS and low WE. A write begins at the latest fransition among TS going low and WE going low : A write
end at the earliest transition among TS going high and WE going high, tWP is d from the beginning of write to the end of write.

2.tCW is measured from the TS 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

ELECTRONICS



PRELIMINARY

KM62V256D Family : CMOS SRAM

32Kx8 bit Low Power and Low Voitage CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4m CMOS The KM62V256D and KM62U256D family is fabricated by SAM-

«» Organization : 32Kx8 SUNG's advanced CMOS process technology. The family can

+ Power Supply Voltage ° support various operating temperature ranges and has various
KM62v256D fami]y 133V £ 0.3V package types for user flexibility of system design. The family
KM62U256D family : 3.0V £ 0.3V also support low data retention voltage for battery back-up oper-

+ Low Data Retention Voltage : 2V(Min) ation with low data retention current.

« Three state output and TTL Compatible
« Package Type : JEDEC Standard
28-SOP, 28-TSOP | -Forward/Reverse

PRODUCT FAMILY

KMB2V256DL-L ) \ 3.0V ~3.6V 70*100 | 28-SOP*

Commercial (0~707C)
KMB2U256DL-L 2.7V ~3.3V 85%/100 28-TSOP(1) RIF 104A
KMB2V256DLE-L | yionded(-25~85C) 3.0V ~3.6V 707100 | 28-SOP* 204 35mA
KM62U256DLE-L 27V ~3.3V g85*100 | 28-TSOP(1) RF 154h
KMB2V256DLI-L Industrial (.40~85°C) 3.0V ~3.6V 707100 | 28-SOP™ 20,4A
KMB2U256DLI-L 27V~3.3V g5*100 | 28-TSOP(I) RFF 154A

* The parameter is measured with 30pF test load.

PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
S
e 2% Ane -Decoder
A [ ZO 7 g cg
.Yy . 26 [ 10s .
o (4 27 10:
10 ) 28l ] vee :,(:5 201 wos x
2 L = 28-Pin TSOP B 7
3 2] a0 av]e Type | - Forward 2§ Ve g 0
A e 20 [ HO» a 3
4 2] ] A A0 w3 vo: (] g
s 18] 1o o
a [ T M= =P o %C !
A B[] A
3 ng' An = “ ) I = ‘% WE,OE
7 ‘ 2] | oF /O1~8
28-Pin SOP
8 le A A 15877 A
Ad 1. [ A
N oo = MEW
a we 19 ] vos " E " . g o T
y Az e . 277 uo» ArEIName oo S PURCHION: - e
v Lt o] e s 28-Pin TSOP i v
vo: [ 12 17[ ] wos vee . 7 Type | - Reverse 2§ voo Ao~A14 Address Inputs
b= = WE Wiite Enable |
vos ] 13 18 ] w0 A s %3 1or e Enable Input
.\ As 4 3] wor CS i
ves [ 15[ ] vo =N i = TS Chip Select Input
An 27 T8 OE
il fO M= OE Output Enable Input
1/01~1/08 Data Inputs/Outputs
Vee Power
Vss Ground

< "
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KM68V512A, KM68US512A Family

CMOS SRAM

64Kx8 bit Low Power and Low Voltage CMOS Static RAM

FEATURES

Process Technology : 0.6/m CMOS
Organization : 64Kx8
Power Supply Voltage

KM68V512A family :'3.3V £ 0.3V
KM68U512A family : 3.0V + 0.3V

.

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

32-SOP, 32-TSOP(l)-Forward, 32-sTSOP(l)-Forward

GENERAL DESCRIPTION

The KM68V512A and KMB8US12A family are fabricated by
SAMSUNG's advanced CMOS process technology. The family
can support various operating temperature ranges and has vari-
ous package types for user flexibility of system design. The fam-
ily also support low data retention voitage for battery back-up
operation with low data retention current.

PRODUCT FAMILY
KMB8V512AL-L | Commercial (0~70C) | 3.0 ~3.6V 70%/85/100ns 10A
KMB8U512AL-L ‘ 2.7 ~3.3V 85*100ns 10h
KMB8V512ALE-L | Extended (-25-85C) | 3.0 ~3.86V 70%/85/100ns 204A
KMBBUS12ALE-L 27~33V 85*/100ns 15 4h
KMB8V512ALI-L " | Industrial (-40~85C) 3.0~36V 70%/85/100ns 204h
KMB8US12ALI-L 2.7 ~33V 85%/100ns 15 4h

40mA

32-SOP
32-TSOP(l) F
32-sTSOP(l) F

*The parameter is measured with 30pF test load.

PiN DESCRIPTION

FUNCTIONAL BLOCK DIAGRAM

Ao~2, Ag~11
ads 2 [0 Y-Decoder
As (]2 3 [ An
lJ A s 30 [1C8
ne[Jro 2| Ve A 4 29 (3108
Nch 313A4 EES 26 [_11Or
. . i cSs: 6 27 73 10,
ad]s 0| _|cs: As 7 Type | - Forward 2 IIO;
Vee Lo 32-TSOP 25 £ 104
e »[ |WE NC s 2 [T Ves (e}
w5 afas NGl (Bmmx20mm) =1 S
:.. E " 22 [0 =
12 12 20 [J 10y
A'DG 7 jA' A []13 20 [JA 2 —
T [ JAs As T 14 WA g E1 CS2
As []15 8 A; o2
o E + 32.s0P ® %ﬁ'_ s =7 < | WEGE
As 9 E2 OE
a o B[ Aw 1101~8
9 22| ] TS A ] 32 J3E
A D“ s A.[:;O [ JAn
a e #[Juos Ao 3 30T
o [ | Juor A E; :2% :g:
10y [ 1 sl Juwor  e:ds  Type |- Forward zj=vo
A 7 26f__] VO:
vmg s " %W vl 32-8TSOP 5w
Ves |16 A7 1o N.C s 8mm x 20mm 24 Ves — -
nocfe ) B WE Write Enable Input
A n 2V, — g
Az (12 2] VO i
P I =N CS1,CS2 Chip Select Inputs
As (] 197 A OF
= ¥ W= OE Output Enable Input
i i i 1/01~1/08 Data Inputs/Outputs
Vce Power
Vss Ground
N.C No Connection

L vy
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KM68V512A, KM68U512A Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

industrial Temp Products

85C)

ame:

ame

Function

ért:fName

Function

KM68V512ALG-TL
KMB8V512ALG-8L
KM68V512ALG-10L
KM68V512ALT-7L
KM68V512ALT-8L
KM68V512ALT-10L
KM68V512ALTG-7L
KM68V512ALTG-8L
KM68V512ALTG-10L

KMB8U512ALG-8L
KMB8US512ALG-10L
KMB8U512ALT-8L
KMB8U512ALT-10L
KM68U512ALTG-8L
KMB8US12ALTG-10L

32-SOP, 70ns, 3.3V, LL
32-SOP, 85ns, 3.3V, LL
32-SOP, 100ns, 3.3V, LL
32-TSOPF, 70ns, 3.3V, LL
32-TSOPF, 85ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V,LL
32-sTSOP F,70ns,3.3V,LL
32-sTSOP F,85ns,3.3V,LL
32-sTSOP F,100ns,3.3V LL

32-SOP, 85ns, 3.0V, LL
32-SOP, 100ns, 3.0V, LL
32-TSOPF, 85ns, 3.0V, LL
32-TSOPF, 100ns, 3.0V, LL
32-sTSOP F, 85ns, 3.0V, LL
32-sTSOPF,100ns,3.0V, LL

KM68V512ALGE-7L
KM68V512ALGE-8L
KM68V512ALGE-10L
KM68V5S12ALTE-7L
KM68V512ALTE-8L
KM88V512ALTE-10L
KM868V512ALTGE-7L
KM68V512ALTGE-8L
KM68V512ALTGE-10L

KM68US12ALGE-8L
KM68US512ALGE-10L
KM68US12ALTE-8L
KM68US12ALTE-10L
KM68US12ALTGE-8L
KM88US12ALTGE-10L

32-S0P, 70ns, 3.3V, LL
32-SOP, 85ns, 3.3V, LL
32-SOP, 100ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 85ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V,LL
32-sTSOP F,70ns,3.3V,LL
32-sTSOP F,85ns,3.3V,LL
32-sTSOP F,100ns,3.3V,LL

32-SOP, 85ns, 3.0V, LL
32-SOP, 100ns, 3.0V, LL
32-TSOP F, 85ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, LL
32-sTSOPF, 85ns, 3.0V, LL
32-sTSOP F, 100ns,3.0V, LL

KM68VS12ALGI-7L
KM68V512ALGI-8L
KM68V512ALGI-10L
KM68VS12ALTI-7L
KM68V512ALTI-8L
KM68VS12ALTI-10L
KM68V512ALTGI-7L
KM&8V512ALTGI-8L
KM68V512ALTGI-10L

KM68US12ALGI-8L
KM68US12ALGI-10L
KM68US12ALTI-8L
KMB8U512ALTI-10L
KM68U512ALTGI-8L
KMB8US512ALTGI-10L.

32-SOP, 70ns, 3.3V, LL
32-SOP, 85ns, 3.3V, LL
32-SOP, 100ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 85ns, 3.3V, LL
32-TSOP F, 100ns, 3.3V,LL
32-sTSOP F,70ns,3.3V,LL
32-sTSOP F,85ns,3.3V,LL
32-sTSOP F,100ns,3.3V,LL

32-SOP, 85ns, 3.0V, LL
32-SOP, 100ns, 3.0V, LL
32-TSOP F, 85ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, LL
32-sTSOP F, 85ns, 3.0V, LL
32-sTSOPF, 100ns,3.0V, LL

ORDERING INFORMATION

KkMe 8 X 312 A X

L-Low Low Power, Blank-Low Power or High Power
Access Time : 7=70ns, 8=85ns, 10=100ns

Operating temperature : |=Industrial, E=Extended, Blank=Commercial
Package Type :‘G=SOP, T=TSOP Forward, R=TSOP Reverse

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

Die Version : A=2nd generation

Density : 512=512K bit

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

Organization : 8=x8

SEC Standard SRAM

ELECTRONICS
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KM68V512A, KM68U512A Family ‘ : : CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voitage on any pin relative to Vss VIN,VouT -0.5 to Vee+0.5 Vv -
Voltage on Vcce supply relative to Vec -0.3t104.6 " -
Power Dissipation ' Po 0.7 w -
Storage temperature TsTG : -65 to 150 c -
0to 70 - C KM68V512AL-L, KMB8US12AL-L
Operating Temperature TA ) -25t0 85 T KM68V512ALE-L, KMGBUS 12ALE-L
-40 to 85 c KM68V512ALI-L, KME8US12ALI-L
Soldering temperature and time TsoLDER | 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings™ may cause permanent damage to the device. This is a stress ratmg 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. E to i rating conditions
for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee KM68V512A Family 3.0 3.3 36 v
pply veltag KMB8U512A Family 27 3.0 3.3 Vv
Ground Vss All Family 0 (¢] 0 \
) KM68V512A Family 29 . Voo+0.3V v

Input high voitage ViH KM68U512A Family 55 _ Veot0.3V Y
Inout low voltage ViL KMB8V512A Family 0.3 - 0.4 Vv
P g KM68US512A Family 0.3 - 0.4 v

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

** Ta=25C

*** ViL(min)=-3.0V for = 30ns pulse width

CAPACITANCE* (f=1MHz, Ta=25T)

_ Mem _ Symbol | iy
Input capacitance CIN VIN=0V - 6 pF
Input/Output capacitance Cio Vio=0V - 8 pF

* Capacitance is sampled, not 100% tested
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KM68V512A, KM68U512A Family

CMOS SRAM

DC AND OPERATING CHARACTERISTICS

k z a .
Input leakage current %] VIN=Vss to Vce -1 1
Output leakage current Lo CS1=ViH or CS2=ViL or WE=VIL, Vio=Vssto Vec | -1 1
Operating power supply current lec TS1=ViL, CS2=ViH, VIN=VIH or VIL, lo=0mA - 5
leet Cycle time=14s 100% duty, ll0=0mA - 5 mA
CS1< 0.2V, CS2=Vce-0.2V
Average operating current
lcca m\ cycle, 100% duty, lo=0mA - 40 mA
CS1=ViL, CS2=VIH
Output fow voltage VoL loL=2.1mA - 0.4 \
Output high voltage VoH loH=-1.0mA 24 - \
Standby Current(TTL) IsB TS1=ViH, CS2=ViL - 03 | mA
KM68V512AL-L L(Low Power) - 10 2A
ﬁmgg\\;ggﬁtﬁl‘ TS1 =Vee-0.2V LL(L Low Power) - 20 | sA
Standby - 1sB1 CS2 =Vce-0.2V or
Current{CMOS) 68V5 R CS2 <0.2V L(L R
KM 12AL-L Other input = 0~Voc (Low Power) 10 2A
KM68V512ALE-L
KM68V512ALIL LL(L Low Power) - 15 A

*1) Commercial Product : TA=0 to 70'C, Voc=3.3V *0.3V(68V512A Family), Vcc=3.0V £0.3V(68U512A Family).
2) Extendedi Product : Ta=-26 10 85, Vee=3.3V * 0.3V(68V512AE Family), Vcc=3.0V £ 0.3V(68U512AE Family).
3) Industrial Product : Ta=-40 to 85°C, Vec=3.3V£0,3V(68V512Al Family), Vce=3.0V £0.3V(68U512A1 Family).

* Ta=25C

A.C CHARACTERISTICS

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

S k ,‘ Remark
Input pulse level 0.4t0 2.2V -
Input rising & falling time 5ns -
input and output reference voltage 1.5V -

Output load (See right)

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

* See DC Operating conditions

** KM68V512AL-7L Family, KM68U512AL-8L Family

) %

* Including scope and jig capacitance
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KM68V51 2A, KM68US512A Family

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vcc Conditions)

KMB8V512AL-L 0~70C 33v £03 70*/85/100ns Commercial
KM68V512ALE-L -25~85C 3.3V £03 70*/85/100ns Extended
KMB8V512ALII-L -40~85C 3.3V £0.3 70%/85/100ns Industrial
KM68US12AL-L 0~70C 30V £03 85*/100ns Commercial
KMB8US512ALE-L -25~85C 3.0V £ 03 85*/100ns Extended
KMB8US12AL-L -40~85C 3.0v £ 03 85*/100ns Industrial

* The parameter is measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

Read cycle time tRC 70 - 85 - 100 - ns
Address access time tAA - 70 - 85 - 100 ns
Chip select to output tco - 70 - 85 - 100 ns
Output enable to valid output tOE - 35 - 45 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Qutput enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHz 0 25 30 30 ns
Qutput disable to high-Z output tOHZ 0 25 20 20 ns
Output hold from address change tOH 10 - 10 - 15 - ns
Write | Write cycle time twc 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 80 - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAW 60 - 70 - 80 - ns
Write pulse width twp 55 - 60 - 70 - ns
Write recovery time tWR - 0 - - ns
Write to output high-Z twHz 25 0 30 35 ns
Data to write time overlap tDW 30 - 35 - 40 - ns
Data hold from write time tDH - 0 - 0 - ns
End write to output low-Z tow - 5 - - ns
e S e RS,
122
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KM68V512A, KM68US12A Family CMOS SRAM
DATA RETENTION CHARACTERISTICS

_ Symbol . Gon: ,
Vec for data retention VDR CTS1*™*=Vee-2.0V \'
KM68V512AL-L LL-Ver - - 10
KM68V512ALE-L LL-Ver - - 15
KM68V512ALI-L - LL-Ver - - 15
Data retention current IbR \é_gc ;\?V 0.2V #h
KM68US512AL-L. 1=Vvee-0. LL-Ver - - 8
KM68U512ALE-L LL-Ver - - 10
KM68US512ALI-L LL-Ver - - 10
Data retention set-up time | {SDR See data retention 0’ - -
ms
Recovery time tRDR waveform 5 - -

* 1) Commercial Product : Ta=0to 70, unless otheiwise specified
2) Extended Product : Ta=-25 to 85°C, nless otherwise specified
3) Industrial Product : Ta=-40 to 85C, unless otherwise specified
*Ta=25C
=+ TS1 =Vce-0.2V, CS2 =Vee-0.2V( TS controlled) or CS2 <0.2V(CS2 controlled)

DATA RETENTION WAVE FORM

1) CS1 Controlled
. Data Retention Mode

Vece ROR ——p)

3.0/2. 7V - o e e e e e e

S1= Veec- 0.2V

2) CS2 Controlled
Data Retention Mode

Vee

R b e B

CS2

CS2=<0.2Vv

*3.0V for KM68V512A Family, 2.7V for KM68U512A Family

ELECTRONICS




KM68V512A, KM68U512A Family CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled )
(CS=0E=ViL, CS2= WE=ViH)

Address —>< %

le——rtoH

Data Out Previous Data Valid

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

\_

HHz(1,2)

Data Valid

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 cutput voltage levels.
en temperature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device interconnection
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KM68V512A, KM68U512A Family CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlled)

twe

Address

——TwWR1(4)

—tew

WE L)

e 7

tow ———»le—ton
Data in % Data Valid *

le—— twhz ﬂ/\ . <_~_tow———>1 —_—

Data out Data Undefined

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

twe {
Address
) X
twri)
tasq)-»ie- tew .
(_:§1 &L ][

"

Data in. ﬁ;;/;;m

Data out High-Z - High-Z

w ‘ 125
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KM68V512A, KM68U512A Family : CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (CSz2 Controlled)

o IS \

tow ton
Datain Data Valid 1(

Data out High-Z High-Z

NOTES (WRITE CYCLE)
1. A write occurs during the overlap of a low CS1, a high CSz an_d_ a low WE. A write begins at the Ia_tﬁl nsition among goes low, CS2 going high and
WE going low : A write ends at the earliest transition among CS1 going high, CS2 going low and WE going high, {WP is measured from the begining of

write to the end of write.
2. {CW is measured from the TS1 going low or CS2 going high 1o the end of write.
3. tAS is measured from the add valid to the beginning of write.
4. tWR is measured from the end of write to the address change. tWR1 applied in case a write ends as C51 or WE going high tWR2 applied in case a write
S oing to low.

FUNCTIONAL DESCRIPTION

5 _WE OF | wopin |  CurrentMode |
H X X High-Z Isb, Isb1
X L X X Power Down High-Z Isb, Isb1
L H H H Output Disable High-Z Icc
L H H L Read Dout lcc
L - H L X -~ Wiite " Din Icc
ans don't care(Must be in )
126
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KM68V1000B, KM68U1000B Family CMOS SRAM
128K x8 b|t Low Power and Low Voltage CMOS Static RAM

FEATURES GENERAL DESCRIPTION

. Process Technology ¢ 0.64m CMOS The KM68V1000B and KM68U1000B family are fabricated by

» Organization : 128K x8 ) SAMSUNG's advanced CMOS process technology. The family

+ Power Supply Voltage can support various operating temperature ranges and has vari-
KM68V1000B family : 3.3V£0.3V. ous package types for user flexibility of system design. The fam-
KM68U1000B family : 3.0V £0.3V ily also support low data retention voltage for battery. back-up

» Low Data Retention Voltage : 2V(Min) operation with low data retention current.

« Three state output and TTL Compatible
« Package Type : JEDEC Standard )
32-SOP, 32-TSOP(l)-Forward/Reverse '

PRODUCT FAMILY
ower Dissipation
KM68V1000BL/L-L | 3.0~3.8v | 70*/100
Commercial(0~70T) 50/15A
KM68U1000BL/L-L 2.7~3.3V | 100 50/15xA
KM68V1000BEL/LE-L 3.0~3.6vV | 70*/100 -
Extended(-25~85C) 1001204 . aoma | e R
KM68U1000BEL/LE-L 2.7~3.3V | 100 50/154A.
KM68V1000BLI/LI-L Industrial(-40~85C) 3.0~3.6V | 70*/100 100/20¢A
KM68U1000BLI/LI-L 2.7~3.3V | 100 50715 1A
*The parameter is measured with 30pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
=N - 2 e A0~3, As~11 Y-Decoder
Py =PRY] =
A T3 0 [1CS
R e
NC E 10 U 2 :]Vee CAS! E 6 73 !IO:
o s vacde 32-TSOP * B At =
A ] wJes: NoLfe Type | - Forward u g\u'g At o
A [a B[ JWE AT n 2 [Ju0: 12-16 2 9
" As 3 . 1 9 = o —
NS T R s A= =i , - | WEDE
a]s 32-8OP [ ]an ‘%
as e ul |OE 110 Buffer
Az E 10 23 :'A-n
a [ n 2[ |T& :: E W . M % ::
T 2[Jwo. A" ' I =0 o
1o 3 20 :|IIOv ;:;E 12 27 g?"g' — . Funcﬁon -
vor [ N = 32-TSOP 2 g oy . Atiw Address Inputs
wos [ s 18 vos "‘l: E H Type I-Reverse 2 5' ::;‘ WE Write Enable Input
var L] M= - IBe T51,CS2 Chip Select Input
=N ~Bier OF Output Enable Input
= o o =4 1/01~1/08 Data Inputs/Outputs
A + 2 P58
) Vee Power
‘Vss, Ground
N.C No Connection
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KM68V1000B, KM68U1000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST

KMB8V1000BLG-7
KMB8V1000BLG-7L
KMB8YV1000BLG-10
KM868V1000BLG-10L
KMB8V1000BLT-7
KMBBY1000BLT-7L.
KMB8V1000BLT-10
KMBBV1000BLT-10L
KM68V1000BLR-7
KMB8Y1000BLR-7L
KMB8V1000BLR-10
KMB8V1000BLR-10L

KM68U1000BLG-8
KM68U1000BLG-8L.
KME8U1000BLG-10
KM&8U1000BLG-10L
KM68U1000BLT-8
KM68U1000BLT-8L
KM68U1000BLT-10
KM68U1000BLT-10L
KM68U1000BLR-8
KM68U1000BLR-8L
KM&8U1000BLR-10
KME8U1000BLR-10L

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

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

KME8V1000BLGE-7
KM68V1000BLGE-7L
KM68V1000BLGE-10
KM68V1000BLGE-10L
KM68V1000BLTE-7
KM68V1000BLTE-7L
KM68V1000BLTE-10
KM68V1000BLTE-10L
KM68V1000BLRE-7
KM68V1000BLRE-7L .
KM68V1000BLRE-10
KM68V1000BLRE-10L

KM68U1000BLGE-10
KM68U1000BLGE-10L
KM&8U1000BLTE-10
KM68U1000BLTE-10L.
KM68U1000BLRE-10
KM68U1000BLRE-10L

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

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

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

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

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

32-TSOP F,100ns,3.0V AL

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

32-TSOP R,100ns,3.0V,LL

KM68V1000BLGI-7
KM68V1000BLGI-7L
KM68V1000BLGI-10
KM68V1000BLGI-10L
KM68V1000BLTI-7
KM88V1000BLTI-7L
KM68V1000BLTI-10
KM68V1000BLTI-10L
KM68V1000BLRI-7
KM68V1000BLRI-7L
KM68V1000BLRI-10
KME8V1000BLRI-10L

KM68U1000BLGI-10
KM68U1000BLGI-10L
KM68U1000BLTI-10
KM&8U1000BLTI-10L
KM68U1000BLRI-10
KM68U1000BLRI-10L

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

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

ORDERING INFORMATION

Kne 8 ZQJ_QQQE.Zr

Die Version : B=3 td generation
- Density : 1000=1Mbit
V=3.0~3.6V, U=2.7~3.3V, Bank=5V
Organization : 8=x8
SEC Standard SRAM

T———~ L-Low Low Power, Blank-Low Power or High Power

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

Operating temperature :1=Industrial, E=Extended, Blank=Commercial

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

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

ELECTRONICS
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KM68V1000B, KM68U1000B Fam'ily | CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouT -0.5to Vec+0.5 \ -
Voltage on Vcc supply relative to Vss Vee -0.3t0 4.6 \" -
Power Dissipation Po 0.7 w -
Storage Temperature TsTG -65 to 150 c -
0to 70 c 68V1000BL/L-L,68U1000BLN.-L
Operating Temperature TA -25t0 85 Y 68V1000BLEALE-L,68U1000BLE/LE-L
-40 to 85 c 68V1000BLI/LI-L,68U1000BLI/LI-L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress ratlng onry 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. E to rating conditions for
extended periods may affect refiability.

RECOMMENDED DC OPERATING CONDITIONS*

: Product Typ**
s | v | epmmmy [ [ os | |
Ground Vss v All Family - 0 0 0 \
manaionee | w | omemem |3 [ T
oo | w | gemmem Lo 0w [

* 1) Commercial Product : Ta=0 to 70 C, unless otherwise specified
2) Extended Product : Ta=-25 to 857, unless otherwise specified
3) Industrial Product : Ta=-40 to 85C, unless otherwise specified

* Ta=25C

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

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

input capacitance VIN=0V - 6 pF

I npt]t/Output capacitance Cio Vio=0V - 8 pF

* Capacitance is sampled not 100% tested

ELECTRONICS .




KM68V1000B, KM68U1000B Family

CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current [[1] VIN= Vss to Vee -1 - 1 A
Output leakage current o | TS1=ViH or CS2=ViL or WE=VIL, Vio =Vss to Vce -1 - 1 #A
Operating power supply current lcc CS1=VIL, CS2=ViH, VIN=VIH or ViL, l10=0mA - 2 5 mA
lcc1 | 1ascycle 100% duty, lio=0mA . 3 5 mA
Average operating current CTS1< 0.2V, CS2=Vee-0.2V
[ele7] CTS1=ViL, CS2=ViH, Min cycle, 100% duty, lo=0mA - 30 40 mA
Output low voltage VoL loL=2.1mA - - 0.4 \
Output high voltage VoH loH=-1.0mA 22 - - \'
Standby Current(TTL) IsB CS1=ViH, CS2=VH - - 0.3 mA
L (Low Power) - 1 50
68V1000BL/L-L
LL (LowLowPower) | - | 05 | 15 | “*
68V1000BLE/LE-L —_ L (Low Power) - 1 100
Standby | ggy1000BLI/LI-L CS12Vee-2.0v LL(LowLowPowe) | - | 05 | 20 A
Current IsB1 CS2=Vcee-2.0V or CS2<0.2V
(CMOS) 68U1000BL/L-L Other input = 0~Vce L (Low Power) - 1 50
LL (LowLowPowe) | - | o5 | 15 |
68U1000BLE/LE-L L (Low Power) - 1 50 A
68U1000BLI/LI-L LL (Low Low Power) - 0.5 15

* 1) Commercial Product : Ta=0 to 70°C, Vee=3.3V+0.3V(68V1000B Family), Voe=3.0V +0.3V(68U10008 Family)
2) Extended Product : Ta=-25 to 85C, Vce=3.3V £0.3V(68V1000BE Family), Vce=3.0V£0.3V(68U1000BE Family)
2) Industrial Product : Ta=-40 to 857, Vce=3,3V £0.3V(68V1000Bi Family), Vce=3.0V£0.3V(68U1000BI Family)

** Ta=25T

A.C CHARACTERISTICS

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

ten /alue
Input pulse level 0.4t0 2.2V -
Input riseing and falling time 5ns -
input and output reference voltage 1.5V -

Output load (See right)

CL=100pF+1TTL -

* See DC Operating conditions

>—0

) %

* Including scope and jig capacitance

L s v

ELECTRONICS
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KM68V1000B, KM68U1000B Family ' CMOS SRAM

TEST CONDITIONS (2. Temperature and Vce Conditions)

Produ y | Temperatwre | PowerSupplyVec) |  SpeedBin |
KM68V1000BL/L-L 0~70C 3.3v+03 70*/100ns Commercial
KM68V1000BLE/LE-L -25~85C 3.3v£03 70*/100ns Extended
KM68V1000BLI/LI-L -40~85C 3.3v£0.3 70*/100ns Industrial
KM68U1000BL/L-L 0~70C 3.0v£0.3 70ns Commercial
KM68U1000BLE/LE-L -25~85C 3.0v£0.3 100ns Extended
KM&8U1000BLI/LI-L -40~85C . 3.0v£0.3 100ns Industrial

* The parameter is measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN
Read cycie time tRC 70 - 100 - ns
Address access time tAA - 70 - 100 ns
Chip select to output tco - 70 - 100 ns
Output enable to valid output tOE - 35 - 50 ns
Chip select to low-Z output tLz 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - ns
Chip disable to high-Z output tHZ 0 25 0 30 ns
Output disable to high-Z output toHZ 0 25 0 30 ns
Output hold from address change toH 10 - 15 - ns
Write Write cycle time twc 70 - 100 - ns
Chip select to end of write tcw 60 - 80 - ns
Address set-up time tAS 0 - 0 - ns
Address valid to end of write tAW 60 - 80 - ns
Write pulse width twpP 55 - 70 - ns
Write recovery time tWR 0 - 0 - ns
Write to output high-Z twHZz 0 25 0 30 ns
Data to write time overlap tow 30 - 40 - ns
Data hold from write time tDH 0 - 0 - ns
End write to output low-Z tow 5 - 5 - ns
* The parameter is measured with 30pF test load.

ELECTRONICS




KM68V1000B, KM68U1000B Family . CMOS SRAM
DATA RETENTION CHARACTERISTICS

Vec for data retention VDR TS1™* =Vce-2.0V 2.0 36 v
KM68V1000BL ' L-Ver - 1 30
KM68V1000BL-L © | LL-Ver - 0.5 15
KM68V1000BLE L-Ver - - 50
KM68V1000BLE-L LL-Ver - - 20
KM68V1000BLI L-Ver - - 50
) . KM68V1000BLI-L Vee=3.0V LL-Ver - - 20 uh
Data retention current bR TS12Vee-0.2V
KMB8U10008L | Go1=veeD L-Ver - - 25
KM68U1000BL-L LL-Ver - - 10
KM68U1000BLE L-Ver - - 25
KM68U1000BLE-L LL-Ver - - 15
KM68U1000BLI L-Ver - - 25
KM68U1000BLI-L LL-Ver - - 15
Data retention set-up time : 0 - -
2 erup tSOR See data retention waveform ms
Recovery time tRDR 5 - -

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Extended Product : Ta=-25 to 85T, unless otherwise specified
2) Industrial Product : Ta=-40 to 85, unless otherwise specified
** Ta=25T :
*=*TS12> Vee-0.2V, CS2 2Vcc-0.2V(@1 controlled) or CS2<0.2V(CS2 controlled)

DATA RETENTION TIMING DIAGRAM

1) CS1 Controlled ctenti
) o Data Rgtenhon Mode

Vee

30RIVY oo oo e N ___

. CS1= Vec-0.2v
Cs1
GND

2) CS2 Controlled
Vee i -

Data Retention Mode

04V e e e e e e

GND B e
*3.0V for KM68V1000B family, 2.7V for KM68U1000B family

ELECTRONICS




KM68V1000B, KM68U1000B Family: CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(CS=OE=ViL, CS2=WE=Vin )

Address :X 8 X;

Data Out Previous Data Valid

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

Addl.' 4/(

NOTES (READ CYCLE)
1.tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to output voltage levels
2. At any given temperature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device.

ELECTRONICS




KM68V1000B, KM68U1000B Family

~ CMOS SRAM

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

twe

Address

€

H——twRr1(4)

CS1

%

tew)
twe(t)
L'Asm% :

Data out

Data Undefined /

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

Address

etase>

*‘ twri@)

CS1

b

/

CS2

.

tow — ple—ton——»
* Data Valid >k7

High-Z

High-Z

s gy
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KM68V1000B, KM68U1000B Family

CMOS SRAM

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

Addr | = B *;Mm‘

= B T

cs2 - 7[ | XL q
batain o

. X Power Down High-Z IsB,IsB1
X L X X Power Down High-Z IsB,IsB1
L H H H Output Disable High-Z lcc
L H H L Read Dout lcc
L H L X Wirite Din |
means don't care (M w state)

S msungg

ELECTRONICS
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KM68V1000C, KM68U1000C Family ~~ CMOS SRAM
128K x8 bit Low Power and Low Voltage CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4m CMOS The KMB8V1000C and KMB8U1000C family are fabricated by

« Organization : 128K x8 SAMSUNG's advanced CMOS process technology. The family

« Power Supply Voltage : can support various operating temperature ranges and has vari-
KM68V1000C family : 3.3V 0.3V ous package types for user flexibility of system design. The fam-
KMB8U1000C family : 3.0V £0.3V ily also support low data retention voltage for battery back-up

« Low Data Retention Voltage : 2V(Min) operation with low data retention current.

« Three state output and TTL Compatible
« Package Type : JEDEC Standard
32-SOP, 32-TSOP(!)-F/R, 32-sTSOP(l)-FIR

PRODUCT FAMILY
KM68V1000CL-L Commercial 3.0~3.6V 70/85ns 104A
KM68U1000CL-L (0~70C) 27-33V | 70100ns s2.50p
KM68V1000CLE-L Extended 3.0~36V 70/85ns 204A 40mA 32-sTSOP(l) RIFF
KM68U1000CLE-L (-25~85C) | 27-33v | 70*7100ns ’ 32-TSOP() RFF
KM68V1000CLI-L Industrial 3.0~3.6V 70/85ns 20A
KM68U1000CLI-L (-25-85C) 2.7~3.3V 70*/100ns
*The parameter is measured with 30pF test load. .
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
An T 2 [I3E
i=H © M= *M' Ao-11 Y-Decoder
A4 29 [0
0 S HEn
neljio = 32-TSOP “Be
a2 i JAn Vee (8 32-sTSOP 25 [0
A [ o[Jes: oL Type | - Forward aEv Ad-s
Az Ja EY L Y : ) 2 [FJuo; 4
Ml S 2B | Arie Cell o
al]e G M= B £ 1.CS2
A||:1 Ed jh ::Em |: %:: o ——E‘
alls 32-80OP s[Jan 5
. u[]oE 1/01~8 Q.
':E " s /O Buffer °
A E " 2 :]E&’. z E ::
a2 #[Jvos ::F_“:: -
o, [ »[Jvor ::: = " S Name inctio
:: E : :: %vv: =N 1?22-31}38%% P = Ao~Ats Address Inputs
vee s = Type I-Reverse o = WE Write Enable Input
= e TSi,c52 Chip Select Inputs
=N B OE Output Enable Input
A ]2 o 3 A
A 1 23 1/01~1/08 Data Inputs/Outputs
Vee Power
Vss Ground
N.C No Connection

E _
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KM68V1000C, KM68U1000C Family

. CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

Part Nai ] ctior Part : ; t
KM68V1000CLG-7L 32-SOP,70ns,3.3V LL KM68V1000CLGE-7L  |32-SOP,70ns,3.3V,LL KM68V1000CLGI-TL 32-SOP,70ns, 3.3V LL
KM68V1000CLG-8L 32-SOP,85ns,3.3V LL KM68V1000CLGE-8L  |32-SOP,85ns,3.3V,LL KM68V1000CLGI-8L 32-SOP,85ns,3.3V LL
KM68V1000CLT-7L 32-TSOP F,70ns,3.3V,LL  |KM68V1000CLTE-7L 32-TSOP F,70ns,3.3V,LL KM68V1000CLTI-7L 32-TSOP F,70ns,3.3V,LL
KM68V1000CLT-8L 32-TSOP F,85ns,3.3V,LL KM68V1000CLTE-8L 32.TSOP F,85ns,3.3V,LL KM68V1000CLTI-8L 32-TSOP F,85ns,3.3V,LL
KM68V1000CLR-7L 32-TSOP R,70ns,3.3V,LL  |KM68V1000CLRE-7L 32-TSOP R,70ns,3.3V LL KM68V1000CLRI-7L 32-TSOP R,70ns,3.3V.LL
KM68V1000CLR-8L 32-TSOP R,85ns,3.3V,LL  |KM68V1000CLRE-8L 32-TSOP R,85ns,3.3V LL KM68V1000CLRI-8L 32-TSOPR,85ns,3.3V,LL
KM68U1000CLG-7L 32-SOP,70ns,3.0V,LL KM68U1000CLGE-7L  [32-SOP,70ns,3.0V,LL KM68U1000CLGI-7L 32.SOP,70ns,3.0V,LL
KM68U1000CLG-10L. |32-SOP,85ns,3.0V,LL KM68U1000CLGE-10L |32-SOP,85ns,3.0V,LL KM68U1000CLGI-1OL  |32-SOP,85ns,3.0V,LL
KM68U1000CLT-7L 32-TSOP F,70ns,3.0V,.LL |KM68U1000CLTE-7L 32-TSOP F,70ns,3.0V,LL KM868U1000CLTI-7L 32.TSOP F,70ns,3.0V,LL
KM68U1000CLT-10L |{32-TSOP F,100ns,3.0V,.LL |KM68U1000CLTE-10L [32-TSOP F,100ns,3.0V,LL |KM&68U1000CLTI-10L |32-TSOP F,100ns,3.0V LL
KM68U1000CLR-7L 32-TSOP R,70ns,3.0V,LL {KMB8U1000CLRE-7L  |32-TSOP R,70ns,3.0V LL KM68U1000CLRI-TL 32.TSOP R,70ns,3.0V,LL
KM68U1000CLR-10L  |32-TSOP R,100ns,3.0V,LL |KM68U1000CLRE-10L |[32-TSOP R,100ns,3.0V,LL  [KM68U1000CLRI-1OL [32-TSOP R,100ns,3.0V,LL
KM68V1000CLTG-7L |32-sTSOP F,70ns,3.3V,LL |KM68V1000CLTGE-7L |32-sTSOP F,70ns,3.3V,LL [KM68V1000CLTGI-7L {32-sTSOP F,70ns,3.3V,LL
KM68V1000CLTG-8L |32-sTSOP F,85ns,3.3V,LL |KM68V1000CLTGE-8L. |32-sTSOP F,85ns,3.3V.LL |KM68V1000CLTGI-8L {32-sTSOP F,85ns,3.3V,LL
KM68V1000CLRG-7L |32-sTSOP R,70ns,3.3V,.LL |KM68V1000CLRGE-7L. |32-sTSOP R,70ns,3.3V,LL |KM68V1000CLRGI-7L |32-sTSOP R,70ns,3.3V,LL
KM68V1000CLRG-8L |32-sTSOP R,85ns,3.3V,LL |KM68V1000CLRGE-8L |32-sTSOP R,85ns,3.3V,LL {KM68V1000CLRGI-8L [32-sTSOP R,85ns,3.3V,LL
KM68U1000CLTG-7L. [32-sTSOP F,70ns,3.0V,LL |KM68U1000CLTGE-7L |[32-sTSOP F,70ns,3.0V,LL {KM68U1000CLTGI-7L |32-sTSOP F,70ns,3.0V,LL
KMB68U1000CLTG-10L |32-sTSOP F,100ns,3.0V,LL |KM68U1000CLTGE-10L |32-sTSOP F,100ns, 3.0V LL |KM68U1000CLTGI-10L |32-sTSOP F,100ns,3.0V,LL
KMB8U1000CLRG-7L [32-sTSOP R,70ns,3.0V,.LL {KM68U1000CLRGE-7L |32-sTSOP R,70ns,3.0V,LL |KM68U1000CLRGI-7L 32-sTSOP R,70ns,3.0V,LL
KMB68U1000CLRG-10L | 32-sTSOP R,100ns,3.0V LL |KM68U1000CLRGE-10L |32-sTSOP R,100ns,3.0V,LL |KME8U1000CLRGI-10L [32-sTSOP R,100ns 3.0V LL

ORDERING INFORMATION
KME 8 X 1000 C X -

=

L-Low Low Power, Blank-Low Power or High Power
Access Time : 7=70ns, 8=85ns, 10=100ns

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

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

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

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

Bank=5V, V=3.0~3.6V, U=2.7~3.3V
Organization : 8=x8

SEC Standard SRAM
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KM68V1000C, KM68U1000C Family CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouTt -0.5 to Vee+0.5 \
Voltage on Vce supply relative to Vss Vee -0.3t0 4.6 Y -
Power Dissipation Po 0.7 w -
Storage temperature Ts16 -65 to 150 - T -
0to 70 C KM68V1000CL-L/KME8U1000CL-L

Operating Temperature TA -25t0 85 -t KM68V1000CLE-L/KM68U1000CLE-L

-40 to 85 c KM68V1000CLI-L/KM68U1000CLI-L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) . -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damagse to the device. This is a stress ra'lng nnly and functional operation of the
device at these or any other conditions above those indicated in the operating section of this specification is not |mpl|ed E to rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

KM68V1000C Family 3.0 33 36
Supply voltage Vee KM68U1000C Family 27 3.0 33 v
Ground Vss All Family 0 0 0 )
. KM68V1000C Family 22 ; Vec+0.3
Input high voltage Vi KM68U1000C Family 22 - Veet0.3 v
KM68V1000C Family 0.3 R 0.4
Input low voltage vic KMB8U1000C Family 0,30 - 0.4 v

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

= Ta=25TC

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

CAPACITANCE* (f=1MHz, TA=257C)

Input capacitance

Input/Output capacitance Cio Vio=QV - 8 . pF

* Capacitance is sampled, not 100% tested

ELECTRONICS



KM68V1000C, KM68U1000C Family -~ CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current u VIN=Vss to Vce -1 - 1 A
Output leakage current ILo TS1=ViH or CS2=ViL or WE=VIL, Vio=Vss to Vcc - - 1 wh
Operating power supply current lec TS1=VIL,CS2=VIH,VIN=VIH or VIL Read - - 5 mA
ho=0mA Write 15
lcc1 Cycle time=1xs100% duty, llo=0mA Read - - 5 mA
Average operating current C81=0.2V, C82=Vee-0.2v Write 15
lcc2 | Min cycle, 100% duty, l0=0mA, TS1=ViL, CS2=VIH - 30 40 | mA
Output low voltage Vor loL=2.1mA - - 04 \
Output high voltage VoH loH=-1.0mA 22 - - \%
Standby Current(TTL) IsB CS1=VIH, CS2=ViL - - 0.3 | mA
Standby | KM68V1000CL-L IsB1 TS12Vee-0.2V Low Low Power - 0.5 10
Current KM68V1000CLE-L CS22Vce-0.2V or CS2<0.2V Other - 0.5 20 #A
(CMOS) | KM68V1000CLI-L input =0~Vcc - 0.5 20
Km68U1000CL-LI - 0.5 10 P
KM68U1000CLE-L ) - 0.5 20
KM68U1000CLI-L - 0.5 20

* 1) Commercial Product : Ta=0to 70°C, Vee=3.3V +0.3V(68V1000C Family), Vee=3.0V +0.3V(68U1000C Family)
2) Extended Product : TA=-25 to 85C, Vce=3.3V £ 0.3V(68V1000CE Family), Vcc=3.0V +0.3V(68U1000CE Family)
3) Industrial Product ; Ta=-40 to 85C, Vec=3.3V+0.3V(68V1000CI Family), Vce=3.0V=0.3V(68U1000C! Family)

* Ta=25T
A.C CHARACTERISTICS
TEST CONDITIONS (1.Test Load and Test |
f Item Valu
Input pulse level 0.4t0 2.2V -
Input rising and falling time 5ns -
input and output reference voltage 1.5V -
Output load (See right) CL=100pF+1TTL - G
*CL=30pF+1TTL

* See DC Operating conditions
** KM68U1000CL-7L Family * Including scope and jig capacitance
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KM68V1000C, KM68U1000C Family CMOS SRAM

TEST CONDITIONS (2. Temperature and Vce Conditions)

ily S

KM68V1000CL-L 0~70C 3.3v+03 70/85ns Commercial
KM68V1000CLE-L -25~85C 3.3v+03 70/85ns Extended
KM68V1000CLI-L -40~85T 33V+03 70/85ns Industrial
KM68U1000CL-L 0~70C 3.0V+03 70*/100ns Commercial
KM68U1000CLE-L -25~85C 3.0v+03 70*/100ns Extended
KM68U1000CLI-L -40~85C 3.0V03 70*/100ns Industrial

* The parameter is measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

Read Read cycle time tRC 70 - 85 - 100 - ns
Address access time tAA - 70 - 85 - 100 ns
Chip select to output ) tco - 70 - 85 - 100 ns
Output enable to valid output tOE - 35 - 40 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHZ 0 25 0 25 0 30 ns
Output disable to high-Z output v toHZ 0 25 0 25 0 30 ns
Output hold from address change tOH 10 - 15 - 15 - ns

Write Write cycle time twe 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 80 - ns
Address set-up time tAs 0 - 0 - 0 - ns
Address valid to end of write tAw 60 - 70 - 80 - ns .
Write pulse width tWwpP ‘55 - 60 - 70 - ns
Write recovery time tWwR 0 - 0 - 0 - ns
Write to output high-Z twHZ 0 25 0 30 0 30 ns
Data to write time overiap tOw 30 - 35 - 40 - ns
Data hold from write time tDH ’ 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - ns

Phnmsung “
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KM68V1000C, KM68U1000C Family CMOS SRAM

DATA RETENTION CHARACTERISTICS

Ve for data retention VOR CTS1*** =Vee-0.2V
KM68V1000CL-L - 0.5 10
KM68V1000CLE-L ’ - 0.5 20
KM68V1000CLI-L - - 0.5 20

Data retention current IDR X—gc : \? v 0.2V Low Low Power wh
KM68U1000CL-L 1=Vee-D. - 0.5 10
KM68U1000CLE-L - 0.5 20
KM68U1000CLI-L - 0.5 20

Data retention set-up time tSDR X 0 - -

See data retention waveform ms
Recovery time tRDR 5 - -

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Extended Product : Ta=-25 to 85T, unless otherwise specified
2) Industrial Product : Ta=-40 to 85T, unless otherwise specified
**Ta=25C
*** TS81 2 Vee-0.2V, CS22Vee-0.2V(CS1 controlled) or CS2<0.2V(CS2 controlled)

DATA RETENTION TIMING DIAGRAM

1) CS1 Controlled
Data Retention Mode

Vce

3.02.7V* - mm e e e e e e A -

CS1= Vee- 0.2V

2) CS2 Controlled

Vce

X7 4 e it
CSz2 )

VDR e S e et R i e e

cs2 < 0.2v

*3.0V for KM68V1000C family, 2.7V for KM68U1000C family

ELECTRONICS




KM68V1000C, KM68U1000C Family -~ CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
(CS1=0E=ViL, CS2=WE=VIH)

{rc- |
Address 3{ }V

Data Out Previous Data Valid Data Valid

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

Address >(

———————ta

p

Cs1 /////////////////////

HZ(1,2)

P

Data out High-Z —tz

Data Valid

NOTES (READ CYCLE )
1.tHZ and tOHZ are defined as the time at which the outputs achieve the open circu
2. At any given temperature and voltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from device to device.

PRimsunc e
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KM68V1000C, KM68U1000C Family CMOS SRAM

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

Address

[&]

CS2

WE

Data in

Data o!

Address

ut Data Undefined

a out High-Z High-Z.

(1)
Y
le— tas J
tow te— tou
* Data Valid
t

twe |
- K
twri)
[ tas tew
:l\ /

e

PSinsungg h
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KM68V1000C, KM68U1000C Family CMOS SRAM |

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

Address | . »‘ o X_Mm

Taw

Cs2 —[

N

tewy

tow ——»le—ton

Data out High-Z - High-Z

3

NOTES (WRITE CYCLE)

1. A write occurs during the overlap of low TS, high CS2 and low WE. A write begins at the latest transition among TS1 going low, CS2 going high and WE
going low. A write ends at the earliest transition among (&3] going high, CS2 going low and WE going high, tWP is measured from the beginning or write to
the end of write.

2. {CW is measured from the later of CS1 going fow or CS2 going high to the end of write.

3.fAsis d from the address calid to the beginning of write.

4. WR is measured from the end of write to the address change. tWR1 applied in case a write ends at T34, or WE going high, tWR2 applied in case a write
ends at CS2 going to low.

FUNCTIONAL DESCRIPTION
Mode CurrentMode
H X X X Power Down 1sB,IsB1
X L X X Power Down IsB,|sB1
L H H H Output Disable lcc
L H H L 'Read lce
L H L X Write Din lce

* X means don't care(Must be in high or low status.)
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KM616V1000B, KM616U1000B Family

CMOS SRAM

64K x16 bit Low Power and Low Voltage CMOS Static RAM
GENERAL DESCRIPTION

FEATURES

« Process Technology : 0.6,m CMOS
» Organization : 64K x16 _
. Data Byte Control : [B=1/O1~8, UB=!/Og-~16
« Power Supply Voltage :
KM616V10008B family : 3.3V = 0. 3V
KM616U10008B family : 3.0V £ 0.3V
« Low Data Retention Voltage : 2V(Min)
« Three state output and TTL Compatible
« Package Type JEDEC Standard -
44-TSOP(ll)-Forward/Reverse

The KM616v1000B and KM616U1000B family are fabricated by
SAMSUNG s advanced CMOS process technology. The family
can support various operating temperature ranges and have
various package types for user flexibility of system design. The
family also support low data retention voltage for battery back-

" up operation with low data retention current. )

PRODUCT FAMILY
KM616V1000BL/L-L Commercia 3.0~3.6V 70*/100 50/151A
KM616U1000BL/L-L (0~70T) 27~3.3V 100 50154
KM616V1000BLE/LE-L Extended 3.0~36V | 85%100 10072027 65mA 44-TSOP(ll)
KM616U1000BLE/LE-L. (-25~85C) 27~3.3V 100 100/20 A Forward/Reverse
KM616V1000BLILI-L Industrial 3.0~3.6V 85*/100 100/20 A
KM616U1000BLI/LI-L (-40~85C) 2.7~3.3V 100 100/20 A
* The parameter is measured with 30pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
adie U wh A As Clu U ot m
Y B = As 43 2004
i B B o
s o 08 Cjeo s Ao~As
=L s 5 e ik A1s Cell
o g7 387 vous won ]38 vjv"g x
: e 3713 vous = s Vo [ Array
I';g’ O 90 ) g Vou 10w Ess 9 :I"vg’ ]
o= 5 3 2 N
555;1; 44-TSOP(l) ¥B Ve e Epe 44.TSOP(I) nB g
w. el Forward 3 Hle  weH%  Reverse 33 ios (S
vor 14 3] von tron 43t . 140 o,
e 2 OBE ies
T,EE:; 21 Ne Ne O)s 17 ]ﬁ Ag~A14
14 J v ———— |
= S s T S 1 Y-Decoder o
An 20 5§ Ao An 25 2007 A =]
ne )21 24§73 An An 24 2 0Ne =4
Ne 22 2 Ne Ne ]2 2NC §_
s
ame | ame Function fO1-16 /O Buffer e
p— -
Ao~A15 | Address Inputs LB |Lower Byte (1/01~8)
WE | Wiite Enable Input | UB | Upper Byte(l/Os~16) e
CS | Chip Select Input Vee |Power CS, WE, OE, UB, [B
OE | OutputEnable Input| Vss |Ground
1/00~16 | Data Inputs/Outputs | N.C | No Connection
145
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KM616V1000B, KM616U1000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM616V1000BLT-7
KM616V1000BLT-7L
KM616V1000BLT-10
KM616V1000BLT-10L

KM616U1000BLT-10
KM616U1000BLT-10L|

KM616V1000BLR-7
KM616V1000BLR-7L
KM616V1000BLR-10
KM616V1000BLR-10L|

KM616U1000BLR-10

KM616U1000BLR-10L

44-TSOP(ll), F, 3.3V, 70ns, L
44-TSOP(ll), F, 3.3V, 70ns, LL
44-TSOP(lI), F, 3.3V, 100ns, L
44-TSOP(ll), F, 3.3V, 100ns, LL|

44-TSOP(ll), F, 3.0V, 100ns, L
44-TSOP(Il), F, 3.0V, 100ns, LL]

44-TSOP(Il), R, 3.3V, 70ns, L
44-TSOP(lI), R, 3.3V, 70ns, LL
44-TSOP(Il), R, 3.3V, 100ns, L
44-TSOP(ll), R, 3.3V, 100ns, LI

44-TSOP(ll), R, 3.0V, 100ns, L

44-TSOP(Il), R, 3.0V, 100ns, LU

KM616V1000BLTE-8
KM616V1000BLTE-8L
KM616V1000BLTE-10
KM616V1000BLTE-10L

KM616U1000BLTE-10
KM616U1000BLTE-10L

KM616V1000BLRE-8
KM616V1000BLRE-8L
KM616V1000BLRE-10
KM616V1000BLRE-10L|

KM616U1000BLRE-10
KM616U1000BLRE-10L|

44-TSOP(ll), F, 3.3V, 85ns, L
44-TSOP(ll), F, 3.3V, 85ns, LL
44-TSOP(ll), F, 3.3V,100ns, L -
44-TSOP(I), F, 3.3V, 100ns, LL

44-TSOP(ll), F, 3.0V,100ns, L -
44-TSOP(ll), F, 3.0V, 100ns, LL

44-TSOP(ll), R, 3.3V, 85ns, L
44-TSOP(ll), R, 3.3V, 85ns, LL
44-TSOP(), R, 3.3V,100ns, L
44-TSOP(ll), R, 3.3V, 100ns, LL|

44-TSOP(), R, 3.0V,100ns, L
44-TSOP(ll), R, 3.0V, 100ns, LL

KM616V1000BLT-8
KM616V1000BLT-8L
KM616V1000BLTI-10
KM616V1000BLTI-10L

KM616U1000BLTI-10
KM616U1000BLTI-10L

KM&16V1000BLRI-8
KM616V1000BLRI-8L
KM616V1000BLRI-10
KM616V1000BLRI-10L

KM616U1000BLRI-10
KM616U1000BLRI-10L

L
44-TSOP(ll), F, 3.3V, 85ns, LL
44-TSOP(Il), F, 3.3V,100ns, L.
44-TSOP(ll), F, 3.3V, 100ns, LL

44-TSOP(Il), F, 3.3V, 85ns,

44-TSOP(), F, 3.0V,100ns, L
44-TSOP(l), F, 3.0V, 100ns, LL
. 4

44-TSOP(H), R, 3.3V, 85ns, L
44-TSOP(l), R, 3.3V, 85ns, LL
44-TSOP(H), R, 3.3V,100ns, L
44-TSOP(Il), R, 3.3V, 100ns, LL

44-TSOP(lI), R, 3.0V,100ns, L
44-TSOP(lI), R, 3.0V, 100ns, LL|

ORDERING INFORMATION

KM6 16 X 1000 B X

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

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

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

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

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

Die Version : B=3 td generation

Density : 1000=1Mbit

Organization : 16=x16
SEC Standard SRAM

' V=3.0~3.6V, U=2.7~3.3V, Blank=5V

L suvyg
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KM616V1000B, KM616U1000B Family CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouT -0.5to Vcc+0.5 \ -
Voltage on Vcce supply relative to Vss Vce -0.5t04.6 Vv -
Power Dissipation PD 1.0 w -
Storage temperature TsTG -65 to 150 Cc -
’ . KM616V1000BL/L-L
0to70 C
° KM616U1000BL/L-L
" P KM616V1000BLE/LE-L
- C
Operating Tgm perature TA 25 t0 85 KMB16U1000BLE/LE-L
o KM616V1000BLI/LI-L
- C
4010 85 KM616U1000BLI/LI-L
Soldering temperature and time TSOLDER 2607, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings™ may cause permanent damage to the device. Thls is a stress ratlng 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. E: to rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

fem . Pedut 1 W Typ
Supply votage | ey iiﬁl‘.‘.ﬁ 27| 30 v
Ground Vss All Family 0 0 0 \")
input igh votage Vi | Kuetsutooon ramiy | 22 D] vews | v
w ey |2 | ] a |y

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

2) Industrial Product : Ta=-40 to 85T, unless otherwise specified
** Ta=25C ;
== Viil{min)=-3.0V for < 30ns pulse width

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

Test Conditiol

Input capacitance VIN=0V - 6
lnput/Outpijt capacitance Vio=0V - 8

* Capacitance is sampled not 100% tested

ELECTRONICS




KM616V1000B, KM616U1000B Family

- CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current VIN=Vss to Vec ZA
CTS=ViH or WE=VIL, UB=ViH or [B=VIH
Output leakage currenf ILo Vio=Vss to Ve 1 1 ZA
T3= =ViH 0 Read - 10
lec ::S_ (;/":& VIN=VIH or VIL, mA
: Sah. Wirite - 35 ,
Operating power supply current - -
Average operatingeurrent oot | Sycle ime=1xs 100% duty Read - L .
. CS=<0.2V, lio=0mA Wite R 40
Icc2 Min cycle, 100% duty, CS=VIL, ll0=0mA - 65 | mA
Output low voltage VoL loL=2.1mA - 04 \'
Output high voltage VoH IoH=-1.0mA 22 - Vv
Standby Current(TTL) IsB CS=ViH - 05 | mA
616V1000BL-L-L ' L(Low Power) - 50 P
LL(L Low Power) - 15
616V1000BLI/LI-L —_— L(Low Power) - 100 P
Standby 616V1000BLE/LE-L CS=Vee-0.2v LL(L Low Power) | - 20
current IsB1 ViN=Vce-0.2V or VINS 0.2V
(CMOS) 616U1000BL/L-L. Other inputs = 0~Vcc L(Low Power) - 50 |
LL(L Low Power) - 15
616U1000BLI/LI-L L(Low Power) - 100 A
616U1000BLE/LE-L LL(L. Low Power) - 20

* 1) Commercial Product : Ta=0 to 70T, Vce=3.3V £ 0.3V(616V1000B Family), Vcc=3.0V £ 0.3V(616U10008 Family)
2) Extended Product : Ta=-25 to 85T, Vce=3.3V * 0.3V(616V1000BE Family), Vcc=3.0V + 0.3V(616U1000BE Family)
3) Industrial Product : Ta=-40 to 85, Vce=3.3V  0.3V(616V1000BI Family), Vce=3.0V * 0.3V(616U1000BI Family)

= Ta=25C
*** Industrial Product : Icc(Read/\Write)=10mA/40mA, Icc2(Read/Write)=20mA/45mA

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

Val
Input pulse level 0.4 to 2.4V -
Input rise fall time ' 5ns -
input and output reference voltage 1.5V -
Output load (See right) ' CL=100pF+1TTL -
**CL=30pF +1TTL

* See DC Operating conditions
**for 70ns, 85ns products

) {;

* Including scope and jig capacitance

L vty
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KM616V1000B, KM616U1000B Fémily

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vcc Conditions)

KM616V1000BL-L 0~70C 70*/100ns Commercial
KM616V1000BLE-L -25~85C 33V £ 03 85*/100ns Extended
KM616V1000BLI-L -40~85C 85*/1100ns Industrial
KM616U1000BL-L 0~70C Commercial
KM616U1000BLE-L -25~85C 3.0v£03 100ns Extended
KM616U1000BLI-L -40~85C Industrial

* The parameter is measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

s uyg

ELECTRONICS

Read Read cycle time tRC 70 - 85 - 100 - ns
Address access time tAA - 70 - 85 - 100 ns
Chip select to output tco - 70 - 85 - 100 ns
Output enable to valid output toE - 35 - 40 - 50 ns
UB,LB Access Time tBA - 35 - 40 - 50 ns
Chip select to low-Z output tLz 5 - 5 - 5 - ns
UB,B enable to low-Z output teLz 10 - 10 - 10 - ns
QOutput enable to low-Z output toLz - - 5 - ns
Chip disable to high-Z output tHZ 25 25 0 30 ns
UB,[B disable to high-Z output tBHZ 25 25 30 ns
Output disable to high-Z output toHz 25 25 30 ns
Output hold from address change toH 10 - 10 - 15 - ns

Write Write cycle time twe 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 80 - ns
Address set-up time tAs 0 - 0 - 0 - ns
Address valid to end of write tAW 60 - 70 - 80 - ns
Wirite pulse width twP 50 - 60 - 70 - ns
UB, LB valid to end of write tBw 60 - 70 - 80 - ns
Write recovery time tWR 0 - 0 - - ns
Wiite to output high-Z tWHZ 0 30 30 35 ns’
Data to write time overlap tow 30 - 35 - 40 - ns
Data hold from write time tbH - 0 - 0 - ns
End write to output low-Z tow - 5 - 5 - ns
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KM616V1000B, KM616U1000B Family CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vee for data retention Vece-2.0V
L-Ver Co- - 30
61 §V1 000BL/L-L LL-Ver ) ) 15
616V1000BLE/LE-L vL—Ver- - - 50
616V1000BLI/LI-L = LL-Ver - - 20
Data retention current IDR \é_%cz 3/32/0 oV A
616U1000BLIL-L i L-Ver - - 30
LL-Ver - - 15
616U1000BLE/LE-L L-Ver - - 50
616U1000BLI/LI-L LL-Ver - - 20
Data retention set-up time | tSDR See data retention 0 - - ms
Recovery time tRDR waveform 5 - -

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

** Ta=25C

DATA RETENTION TIMING DIAGRAM

Data Retention Mode

r—tsoa

Vee

CS= Vec-0.2v

*3.0V for KM616V10008 family, 2.7V for KM616U10008B family
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KM616V1000B, KM616U1000B Family . | CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
(CS=0E=Vil, WE=Vih, UB or and LB=Vil)

Address . 7< *

Data Out

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

tre g
Address ( K
1€ ton
tan
CO-

[ ;’
0.5 .
o . 0

W 151
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KM616V1000B, KM616U1000B Family CMOS SRAM

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

twe.
Address o (

- ——twr1(0)

= EEEEE T

e

L ‘
re-tas() ]

P _tow. o .
Data in >K Data Valid *

Data out Data Undefined )

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

Address *
twr14)
tas—t tew()
s \L £

e

A

oW————dle——toH—>
Datain * Data Valid 4

Data out High-Z. High-Z-
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KM616V1000B, KM616U1000B Family

“i+ . CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB Col

ntrolled)

s B
08,6 Hujg 4
o | N et

s v
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Preliminary

KM68V2000, KM68U2000 Family ' CMOS SRAM

256Kx8 bit Low Power and Low Voltage CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4/m CMOS The KM68V2000 and KM68U2000 family are fabricated by

» Organization : 256Kx8 SAMSUNG's advanced CMOS process technology. The family

« Power Supply Voltage can support various operating temperature ranges and have .
KM68V2000A Fam!ly :3.0v~38V various package types for user flexibility of system design. The
KM68U2000A Family : 2.7V ~ 3.3V ) family also support low data retention voltage for battery back-

- Low Data Retention Voltage : 2V(Min) up operation with low data retention current.

Three state output and TTL Compatible
Package Type : JEDEC Standard
32-TSOP(I)-F/R, 32-sTSOP(l)-Forward/Reverse

PRODUCT FAMILY

KM68V2000L-L Commercial 3.0~3.6V 70/85 154h
KMB8U2000L-L (0~70%) 27-33V 70100 154A
32-TSOP I-RIF A0mA
KMB8V2000LI-L Industia 3.0~36V 7085 | 32STSOPI-R/F 304A :
KM68U2000L-L {-40~857) 27~33V 85*100 304A
* The parameter is measured with 30pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
~Hio = gl
f= i =L Ac-A17 |21 |T Cell @
=t = Fior g[8 Array E 1/O1~8
= 32-TSOP B 214 o
=N 32-sTSOP =l o
S M Type | - Forward B
A n 2 :
Aug 12 21 g :21
Ar s 20 [ A
A 14 19 A
As(]s 18 [ A
A 1e 7 [ JA
A1 T A
AsT] s B[ A
M= B
A::E 12 2 % 101
= 32-TSOP =1 :
=1 32.STSOP “B L or unct
Voo E : Type-l-Reverse = o o, Ao~A17__ | Address Inputs Power
3= =0 WE Write Enable Vss Ground
e E; . g = CS1,CS2 | Chip Select Input | 1/01~1/O8 | Data Inputs/Outputs
jot= e} oy =p. OE Output Enable N.C. No Connection

PSimsungg -
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KM68V2000, KM68U2000 Family

Preliminary
CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

_Part Nam

net

KM68V2000LT-7L
KM68V2000LT-8L
KM68V2000LR-7L
KM68V2000LR-8L

KM68U2000LT-7L.
KM68U2000LT-10L
KM68U2000LR-7L
KM68U2000LR-10L

KM68V2000LTG-7L
KM68V2000LTG-8L
KM68V2000LRG-7L
KME8V2000LRG-8L

KM68U2000L.TG-7L
KM68U2000LTG-10L
KM68U2000LRG-7L
KM68U2000LRG-10L

32-TSOP F, 70ns, 3.3V, LL
32-TSOPF, 85ns, 3.3V, LL
32-TSOPR, 70ns, 3.3V, LL
32-TSOPR, 85ns, 3.3V, LL

32-TSOP F, 70ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, LL
32-TSOP R, 70ns, 3.0V, LL
32-TSOPR, 100ns, 3.0V, LL

32-sTSOP F, 70ns, 3.3V,LL
32-sTSOP F, 85ns, 3.3V,LL
32-sTSOPR, 70ns, 3.3V,LL
32-sTSOP R, 85ns, 3.3V,LL

32-sTSOP F, 70ns, 3.0V, LL
32-sTSOP F, 100ns, 3.0V, LL
32-sTSOP R, 70ns, 3.0V, LL
32-sTSOP R, 100ns, 3.0V, LL

ct

KM68V2000LTI-7L
KM68V2000LIT-8L
KMB68V2000LRI-7L
KM68V2000LRI-8L

KM68U2000LTI-8L
KM68U2000LTI-10L
KM68U2000LR!-8L
KM68U2000LRI-10L

KM68V2000L.TGI-7L
KM68V2000LTGI-8L
KM8&8V2000LRGI-7L
KM68V2000LRGI-8L

KM68U2000LTGI-8L
KM68U2000LTGI-10L
KM&8U2000LRGI-8L
KM68U2000LRGI-10L

32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 85ns, 3.3V, LL
32-TSOP R, 70ns, 3.3V, LL
32-TSOP R, 85ns, 3.3V, LL

32-TSOP F, 85ns, 3.0V, LL
32-TSOP F, 100ns, 3.0V, LL
32-TSOP R, 85ns, 3.0V, LL
32-TSOP R, 100ns, 3.0V, LL

32-sTSOP F, 70ns, 3.3V,LL
32-sTSOP F, 85ns, 3.3V,LL
32-sTSOP R, 70ns, 3.3V,LL
32-sTSOP R, 85ns, 3.3V,LL

32-sTSOP F, 85ns, 3.0V, LL
32-sTSOP F, 100ns, 3.0V, LL
32-sTSOP R, 85ns, 3.0V, LL
32-sTSOP R, 100ns, 3.0V, LL

ORDERING INFORMATION
KMe 8 X 2000XX X

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

Access Time : 7=70ns, 8=85ns, 10=100ns
Operating temperature : I=industrial, Blank=Commercial
Package Type : T=TSOP Forward, R=TSOP Reverse

TG=sTSOP Forward, RG=sTSOP Reverse

L-Low Power, or LL-Low Low Power, Blank-High Power
Die Version : Blank=First generation

Density : 4000=4Mbit
Blank=5V, V=3.0~3.6V, U=2.7~3.3V
Organization : 8=x8
SEC Standard SRAM

s uyg
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Preliminary
KM68vV2000, KM68U2000 Family CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouT -0.5 to Vce+0.5 \" -
Voltage on Vcc supply relative to Vss Vce -0.3t0 4.6 \' -
Power Dissipation Po 0.7 w -
Storage temperature TsT6 -65 to 150 T -
Ta - 0to 70 T KM68V2000L/L
) KM68U2000L/L
Operating Temperature
-40 to 85 c KM68V2000LI/L
KM68U2000LI/L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress ralmg 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. E: to rating conditions for
extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vee KM68V2000 Family 3.0 33 36 \
KM868U2000 Family 27 3.0 33 \
Ground Vss All Family 0 0 0 Y
Input high voltage ViH KM68V2000 Family 22 - Vee+0.3 \
KMB68U2000 Family 22 - Vce+0.3 "
Input low voltage Vi KMB8V2000 Family -0.3** - 0.4 \
KMB68U2000 Family -0.3** - 04 \

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

* Ta=25C

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

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

Input capacitance CIN Vin=0vV . - 8 pF
Input/Output capacitance Cio Vio=0V - 10 pF

* Capacitance is sampled not 100% tested

ELECTRONICS



KM68V2000, KM68U2000 Family

Preliminary
CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current 1] VIN=Vss to Vce -1 - 1 A
Output leakage current Lo TS1=ViH or CS2=ViL or WE=VIL, VIo=Vss to Vcc -1 - 1 A
! TS1=ViL, CS2=ViH, lo=0mA Read - - 5
Operating power supply current - lcc o ! mA
VIN=VIH or VIL Write j _ 15
‘ eo1 Cycle time=14s 100%duty, l10=0mA Read - - 5 | A
Average operatingcurrent C€S1<0.2v, CS22>Vee-0.2V Write - - 15
lee2 CS1=ViL, CS2=VIH, lo=0mA, Min cycle, 100% duty - 30 40 mA
Output low voltage VoL loL=2.1mA - - 0.4 \
Output high voltage VoH loH=-1.0mA 22 - - \"
Standby Current(TTL) IsB CS1=ViH, CS2=ViL - - 0.3 mA
Standby | KM68V2000L- ts1 | TS12Vee-2.0V Low Low Power | - 05 | 15 | A
Current KM88V2000LI-L C82=Vee-2.0V or CS2<0.2V Low Low Power | - 0.5 30 | LA
(CMOS) Other inpts=0~Vcc
KM68U2000L-L R Low Low Power i} 0.5 15 2A
KM68U2000LI-L Low Low Power 0.5 30 2A

* 1) Commercial Product : Ta=0 to 70°C, Vce=3.310.3V (68V2000 Family), Vcc=3.0£0.3V (68U2000 Family)
2) Industrial Product : Ta=-40 to 85°C, Vce=3.3 0.3V (68V20001 Family), Vee=3.00.3V (68U20001 Family)

** Ta=25T

¢

A.C CHARACTERISTICS

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

Input pulse level

04to2.2V -
Input rising and falingl time 5ns . -
input and output reference voltage 1.5V -

Output load (See right)

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

* See DC Operating conditions

O T J{
v

* Including scope and jig capacitance

ﬂ ELECTRONICS
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:

Preliminary
KM68V2000, KM68U2000 Family CMOS SRAM

TEST CONDITIONS (2. Temperature and Vcc Conditions)

KMB8V2000L-L 0~70C 3.3v+03 70/85ns Commercial
KM68V2000LI-L -40~85C 33v+03 . 70/85ns Industrial
KM68U2000L-L 0~70C 3.0v+ 03 70*/100ns Commercial
KM68U2000LI-L -40~85T 3.0v*03 85*/100ns Industrial

* The parameters are measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

Read cycle time tRC
Address access time tAA - 70 - 85 - 100 ns
Chip select to output tco - 70 - ‘85 - 100 ns
Output enable to valid output tOE -l 35 - 40 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output torLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHz 0 25 0 25 0 30 ns
Output disable to high-Z output tOHZ 0 25 0 25 0 30 ns
QOutput hold from address change toH 10 - 15 - 15 - ns
Write cycle time twc 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 80 - ns
Write | Address set-up time tas 0 -1 0 - 0 - ns
Address valid to end of write tAW 60 - 70 - 80 - ns
Write pulse width twpr 55 - 60 - 70 - ns
Write recovery time tWR 0 - 0 - 0 - ns
Write to output high-Z twHz 0 25 0 30 0 30 ns
Data to write time overlap tDW 30 - 35 - 40 - ns .
Data hold from write time toH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - ns

ELECTRONICS



Preliminary
KM68V2000, KM68U2000 Family -~ CMOS SRAM

DATA RETENTION CHARACTERISTICS

; ) Test Con lition

Ve for data retention VOR TS1™*=Vee-2.0V
KM68V2000L-L : LL-Ver - 0.5 15
KM68V2000LI-L - LL-Ver - 0.5 30

Data retention current IbR %cs_c >3\(IN 02V KA
KM68U2000L-L 1=Vee-D. LL-Ver - 0.5 15
KM68U2000LI-L LL-Ver - 0.5 30

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

Recovery time tROR waveform 5 B _

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Industrial Product : Ta=-40 to 85C, unless otherwise specified
**Ta=25T
== TS12Vee-0.2V, CS22 Vee-0.2V(CS1 controlled) or CS2<0.2V(CS2 controlled)

DATA RETENTION WAVE FORM

1) CS1 controlled
Data Retention Mode

Vee

3.0127v*

2.2v

VDR

CS1
GND

2) CS2 controlled

Data Retention Mode

Vee

(1773 4. (O [

[0257]

Cs2=0.2V

*3.0V for KM68V2000 family, 2.7V KM68U2000 family

Phiims ung - "

ELECTRONICS




, Preliminary
KM68V2000, KM68U2000 Famlly CMOS SRAM

TIMMING DIAGRAMS -

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlied)
(CTS=0E=viL, WE=Vir)

Address

Data Out Previous Data Vali Data Valid

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

GE

Data out

Data Valid

NOTES (READ CYCLE)
1.tHZ and tOHZ are defined a: msaiwhichm  outputs a circuit co lev
2. At any given 1emperalure and lt age condition, tHZ(max.) is less than tL.Z(min.) bulh for a given device and from device to device interconnection.




‘ Preliminary
KM68V2000, KM68U2000 Family CMOS SRAM

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

1y "
Address %
TWrRa)

" Ll
Data out Data Undefined Q—MHL:.\]

/ -~
Address D . ’ v L -
w T T
Data in . % tuvl:v)«’alta_\/.a‘I; . y

Data out High-Z High-Z

Pnmsunc Ji | t
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KM68V2000, KM68U2000 Family

Preliminary
CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (CS+ Controlled)

Addr *‘:MM
csz 7 tonc X'L

e

tow ————»e—ton
; Data Valid

Data in

Data out High-Z High-Z

NOTES (WRITE CYCLE)

1. Awvrite occurs during the overlap of a low T84, a high CSzand a low WE. A write begins at the latest transition among TS1 goes low, CS2 going high and
WAE going low : A write end at the earliest transition among CS+ going high, CS2 going low and going high, tWP is measured e ing of wril
tothe end of write.

2. tCW is measured from the TS1 going low or CS2 going high to the end of write.

3.tasis d from the address valid to the beginning of wri

4. tWR is measured from the end of write to the addres:
ends as CS2 going to fow.

FUNCTIONAL DE
s ] es € | ©OF |  Mode | w0 |  CurentMode
H X Power Down igh- lsB1
X X Power Down igh-. IsB, IsB1
L H Qutput Disable High-Z |
L L Read Dout |
L X Write Din |
eans dol

ﬂ ELECTRONICS
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KM68V4000A, KM68U4000A Family ~ - CMOS SRAM
512Kx8 bit Low Power and Low Voltage CMOS Static RAM

FEATURES GENERAL DESCRIPTION

» Process Technology : 0.4um CMOS The KM68V4000A and KM68U4000A family are fabricated by

« Organization : 512Kx8 SAMSUNG's advanced CMOS process technology. The family

« Power Supply Voltage can support various operating temperature ranges and have
KM68V4000A Family : 3.3 + 0.3V various package types for user flexibility of system design. The
KMB8UA4000A Family : 3.0 £ 0.3V family also support low data retention voltage for battery back-

« Low Data Retention Voltage : 2V(Min) up operation with low data retention current.

Three state output and TTL Compatible
Package Type : JEDEC Standard
32-SOP, 32-TSOP(ll)-Forward/Reverse

PRODUCT FAMILY
KM68V4000AL C%”:';:{;"a' 3.0~36V | 70%85%100 50/15 uh
KM68VA000AL-L ( )
KM68V4000ALI i
Industrial
L MB8VA000ALI-L (-20522%) 3.0~36V | 70*/85%100 50/20 xh
50mA 32-SOP
Commercial 32-TSOP(I)-R/F
KM68U4000AL 0-70°C 27~3.3V 70*185*/100 30/10 1A
KM68U4000ALI-L ( )
KM68U4000ALI .
Industria QB
KM68U4000ALI-L (-40~85C) 2.7~3.3V 70%/85*/100 30/15 1A
* The parameter is measured with 30pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
A o I\J 32| | Vee Voo [ a2 U o1 ] Aw
as ]2 3| A A o 2[ JAn
Au s 0| ]Ar Av [0 <~) a[] A A2~A7,A12,
A [ s [ @WE e 4 JAe A14,A16,A18 Cell
a s 23 ]An Ao as s{_a Array
A s [ JA Y o JAs
a7 32.50p {1~ Y E T[Jas
alje 32.TSOP(I) [ Jan an s 3(2;3323)') [
as  (Forward) =[]3€ € [ s[dm
A E 10 k<) :|Aw A [: 2 10 :]A; A0A1,A8~11
A 2| |8 s [ wla A1,3,A'15,A17,
a[n 2 [ Juos vos [}t wl A ———» Y-Decoder
o [ »[ Jvor vor [0 _ [ Juo, 9
o []1s 15[ Juos vos [J1o ® [ wos E3
1o [ 18| Jwos vos [ ]1s 5[] vos e
ves []1s [ Juo. vo. [ Jr 6] Jves ¢§
1/01~8 o
<—p |/0 Buffer
|Function Function S
Address Inputs Power ! !
Write Enable Input Vss Ground
Chip Select input 1/01~1/08 | Data Inputs/Outputs
Output Enable Input

ELECTRONICS




KM68V4000A, KM68U4000A Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM68V4000ALT-7
KM68V4000ALT-7L
KM68V4000ALT-8
KM68V4000ALT-8L
KM68V4000ALT-10
KM68V4000ALT-10L

KM68V4000ALT-7L
KM68V4000ALT-8L
KM68V4000ALT-10L
KM68V4000ALR-7L
KM68V4000ALR-8L
KM68V4000ALR-10L

KM68U4000ALG-7
KM68U4000ALG-7L
KM68U4000ALG-8
KM68U4000ALG-8L
KM68U4000ALG-10
KM68U4000ALG-10L

KMB8U4000ALT-7L
KMB8U4000ALT-8L.
KM68U4000ALT-10L
KMB8U4000ALR-7L
KM68U4000ALR-8L
KM68U4000ALR-10L

32-SOP, 70ns, 3.3V,L
32-SOP, 70ns, 3.3V,LL
32-SOP, 85ns, 3.3V,L
32-SOP, 85ns, 3.3V,LL
32-SOP, 100ns, 3.3V,L
32-SOP, 100ns, 3.3V,LL

32-TSOP(lI)F, 70ns, 3.3V,LL
32-TSOP(lI)F, 85ns, 3.3V,LL
32-TSOP(II)F, 100ns, 3.3V LL
32-TSOP(IIR, 70ns, 3.3V,LL
32-TSOP(II)R, 85ns, 3.3V,LL
32-TSOP(i)R, 100ns, 3.3V,LL

32-SOP, 70ns, 3.0V,L
32-SOP, 70ns, 3.0V,LL
32-SOP, 85ns, 3.0V,L
32-SOP, 85ns, 3.0V,LL
32-SOP, 100ns, 3.0V,L
32-SOP, 100ns, 3.0V,LL

32-TSOP(II)F, 70ns, 3.0V,LL
32-TSOP(II)F, 85ns, 3.0V,LL
32-TSOP(lI)F, 100ns, 3.0V,LL
32-TSOP(II)R, 70ns, 3.0V,LL
32-TSOP(II)R, 85ns, 3.0V,LL
32-TSOP(I)R, 100ns, 3.0V,LL

KM68V4000ALG-7

KM68V4000ALG-7L
KM68V4000ALG-8
KM68V4000ALG-8L
KM68V4000ALG-10
KM68V4000ALG-10L

KM68V4000ALT-7L
KM68V4000ALT-8L
KME8V4000ALT-10L
KM68V4000ALR-7L
KM68V4000ALR-8L
KM68V4000ALR-10L

KM68U4000ALGI-7
KM68U4000ALGI-7L
KME8U4000ALGI-8
KM68U4000ALGI-8L
KM68U4000ALGI-10
KM68U4000ALG!-10L

KM68U4000ALTI-7L
KME68U4000ALTI-8L
KM68U4000ALTI-10L
KM68U4000ALRI-7L
KM68U4000ALRI-8L
KM68U4000ALRI-10L

-32-TSOP(I)R, 85ns, 3.3V,LL

- 32-TSOP(Il)F, 70ns, 3.0V,LL

32-SOP, 70ns, 3.3V,L
32-SOP, 70ns, 3.3V,LL
32-SOP, 85ns, 3.3V,L
32-SOP, 85ns, 3.3V,LL
32-SOP, 100ns, 3.3V,L
32-SOP, 100ns, 3.3V,LL

32-TSOP(Il)F, 70ns, 3.3V,LL
32-TSOP(iI)F, 85ns, 3.3V,LL
32-TSOP(II)F, 100ns, 3.3V,LL
32-TSOP(IR, 70ns, 3.3V,LL

32-TSOP(IR, 100ns, 3.3V,LL

32-SOP, 70ns, 3.0V,L
32-SOP, 70ns, 3.0V,LL
32-SOP, 85ns, 3.0V,L
-32-SOP, 85ns, 3.0V,LL
32-SOP, 100ns, 3.0V,L
32-SOP, 100ns, 3.0V,LL

32-TSOP(II)F, 85ns, 3.0V,LL
32-TSOP(II)F, 100ns, 3.0V,LL
32-TSOP(IR, 70ns, 3.0V,LL
32-TSOP(IR, 85ns, 3.0V,LL
32-TSOP(IN)R, 100ns, 3.0V,LL

ORDERING INFORMATION

KME 8 X 4000 A

Die Version : A=2nd generation
Density : 4000=4Mbit
Blank=5V, V=3.0~3.6V, U=2.7~3.3V
Organization : 8=x8
SEC Standard SRAM

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

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

Operating temperature : Blank=Commercial, I=industrial
Package Type : G-SOP, T=TSOP Forward, R=TSOP Reverse
L-Low Power, or Low Low Power, Blank-High Power

LS v
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KM68V4000A, KM68U4000A Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss --0.5 to Vec+0.5 v -
Voltage on Vcc supply relative to Vss -0.3t04.6 \ -
Power Dissipation Pp 0.7 w -
Storage temperature Tste -65 to 150 c -
TA O0to 70 c KM68V4000AL/L-L
. KM68U4000AL/L-L
Operating Temperature
-40 to 85 c KM68VA000ALI/LI-L
KM68U4000AL/LI-L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only and functlonal operation of the
to

davice at these or any other conditions above those indicated in the operating section of this specification is not implied. E

extended periods may affect refiability.

RECOMMENDED DC OPERATING CONDITIONS*

rating conditions for

Supply voltage Vee KM68V4000A Family
KM68U4000A Family \
Ground Vss All Family 0 0 0 Vv
input high voitage ViH . KM68V4000A Family 2.2 - Vee+0.3 \
KM68U4000A Family 22 - Vee+0.3 \
Input low voltage ViL KM68V4000A Family -0.3"" - 0.4 \
KM68U4000A Family -0.3"* - 0.4 \

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

** Ta=25T
*** Vit (min)=-3.0V for < 30ns pulse width

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

Input capacitance

CiN

Vin=0V -

pF

Input/Output capacitance

Cio

Vio=0V -

10

pF

* Capacitance is sampled, not 100% tested.

n ELECTRONICS
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KM68V4000A, KM68U4000A Family o CMOS SRAM
DC AND OPERATING CHARACTERISTICS

Input leakage current I VIN=Vss to Vcc

Output leakage current Lo CTS=VIH or ViL, Vio=Vss to Vcc -1 - 1 2A
" ==. Read - - 10
Operating power supply current lec CS=ViL, VIN=VIH or Vi, Lio=0mA mA
) Write - - 20
lcc1 | Cyele time=145100% duty, lio=0mA Read - - 10 mA
. CTS<0.2V, ViL<0.2V, VIH=>Vce-0.2V Write B _ 20
Average operatingcurrent
Min cycle, 100% duty _ _
lecz CS=ViL, Lio=0mA,VIN=VIH or VIL S0 | mA
Output low voltage VoL loL=2.1mA - - 0.4 \%
Output high voltage VoH loH=-1.0mA 2.2 - - v
Standby Current(TTL) IsB CS=ViH - - 05 | mA
KM68V4000AL Low Power _ _ 50 2h
KM68V4000AL-L Low Low Power 15 A
KM68V4000ALI Low Power _ ; 50 2h
Standby | kMB8V4000ALI-L — Low Low Power 20 |
Current IsB1 CS=Vce-0.2V, Others=0~Vcc
(CMOS) | KMB8U4000AL Low Power _ _ 30 ZA
KM68U4000AL-L Low Low Power 10 uh
KM68U4000ALI Low Power _ R 30 2A
KM68U4000ALI-L : Low Low Power 15 2h

* 1) Commercial Product : TA=0 to 70°C, Vce=3.3£0.3V (68V4000A Family), Vec=3.0% 0.3V (68U4000A Family)
2) industrial Product : Ta=-40 to 85°C, Vcc=3.3 0.3V (68V4000Al Family), Vec=3.0£0.3V (68U4000AI Family)
** Ta=25C

A.C CHARACTERISTICS

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

Input puise level 0.4 to 2.2V - Q

Input rising and falling time 5ns -

Output load (See right) CL=100pF+1TTL _
**CL=30pF+1TTL

* See DC Operating conditions * Including scope and jig capacitance
*+ KM68V4000A-7/KM68VA4000A-8 Family, KM68UA4000A-7/KM68U4000A-8 Family

input and output reference voltage 1.5V - CL* %

. 166
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KM68V4000A, KM68U4000A Family

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vce Conditions)

Produ il

Power Sy

n

KM68V4000AL/L-L 0~707C 3.3v+03 70%/85*/100ns Commercial
KM68V4000ALI/LI-L -40~85C 33v+03 70*/85%/100ns Industrial
KM68U4000AL/L-L 0~70T 27V £0.3 70*/85*/100ns Commercial
KM68U4000AL/LII-L -40~85C 27V =03 70*/85*/100ns Industrial

* All the parameters are measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read Read cycle time tRC 70 - 85 - 100 - ns
Address access time tAA - 70 - 85 - 100 ns
Chip select to output tco - 70 - 85 - 100 ns
Output enable to valid output toE - 35 - 40 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - 5 - 5 - ns
Chip disable to high-Z output tHz 0 25 0 25 0 30 ns
Output disable to high-Z output toHZ 0 25 0 25 0 30 ns
Output hold from address change tOH 10 - 10 - 15 - ns
Write cycle time twe 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 80 - ns
Write Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAw 60 - 70 - 80 - ns
Wirite pulse width twp 55 - 55 - 70 - ns
Write recovery time tWR - - 0 - ns
Wirite to output high-Z tWHZ 0 25 25 0 30 ns
Data to write time overlap tbw 30 - 35 - 40 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow - 5 - 5 - ns
* The parameter is measured with 30pF test load.
167
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KM68V4000A, KM68U4000A Family

CMOS SRAM

DATA RETENTION CHARACTERISTICS

Ve for data retention - C8=Vee-2.0V
Data retention current - IDR Vee=3.0V L-Ver 1 30 2A
KMBBVA000ALL-L | E5>vec02v | LL-Ver 05 15
L-Ver - 30
KM68VA4000ALI/LI-L LL-Ver ] 20
L-Ver 1 30
KM68U4000ALL-L LL-Ver 05 10
L-Ver - 30
KM68U4000ALI/LI-L LL-Ver R 15
Data retention set-up time tSDR See data retention - - ms
Recovery time tRDR waveform - -

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

* Ta=26C

DATA RETENTION TIMING DIAGRAM

Vce

Data Retention Mode

4.5V

2.2v

VDR

CS1
GND

N

e . o . ’
H X X Power Down High-Z Is8, IsB1
L H H Output Disable High-Z Icc
L H L Read Dout lcc
L L X Wiite Din lcc

* X means don't care (Must be in low or high state)

L 1msuvig
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KM68V4000A, KM68U4000A Family i CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
( CS=0E=VIL, WE=VIH)

tre |
Adress % s
t

Data Out Previous Data Valid

Data Valid

TIMING WAVEFORM OF READ CYCLE(2) (WE=Vi+)

taa

CO————————>

Data out

NOTES (READ CYCLE)
1.1HZ and tOHZ are defined as the time at whi
any gi

P -7
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KM68V4000A, KM68U4000A Family CMOS SRAM

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

Address Xi —

M-tas@) 7
. : tow ——sle—toH
Data in * Data Valid

Z
tow—hl /
Data out i Data Undefined _§||

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

c "
Address *
: twre)
“tas) ] tew
TS SL £

taw

tow ——»e——ton
Data in ‘; Data Valid L

. Data out High-Z High-Z.

NOTES (WRITE CYCLE)

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

2.tCW is measured from the TS 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.

ELECTRONICS



Preliminary

KM68V4000B, KM68U4000B Family < CMOS SRAM

512Kx8 bit Low Power and Low Voltage CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4/m CMOS The KM68V4000B and KM68U4000B family are fabricated by

« Organization : 512Kx8 SAMSUNG's advanced CMOS process technology. The family

« Power Supply Voltage can support various operating temperature ranges and have
KM68V4000B Family : 3.3 & 0.3V various package types for user flexibility of system design. The
KM68U4000B Family : 3.0 + 0.3V family also support low data retention voltage for battery back-

+ Low Data Retention Voltage : 2V(Min) up operation with low data retention current.

« Three state output and TTL Compatible
« Package Type : JEDEC Standard 32-SOP,
32-TSOP(ll)-Forward/Reverse

PRODUCT FAMILY

KMB8V4000BL C%"l’;‘:.’c"‘a' 30~36V | 70*/85%/100 50/154A
KMB8VA4000BL-L ( )
KM68V4000BLI ;
Industrial .
LM68V4000BLI-L (-40~85C) 3.0~36V | 85*/100 50/20 1A
50mA 32-SOP
: . 32-TSOP(lI)-RIF
KMB8U4000BL Commeg::al 27~3.3V 70*/85*/100 30/154A
KM68U4000BLI-L (0~70C)
KM68U40008BLI ; »
Industria 85*/100
KMB8U4000BLI-L (-40-85C) 2.7~3.3V 30720 A
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
asl 1o U s2{ Ve veo [ U o [ ] Aw
as ]2 sl JAs A [ 2[ ] A
A |s n| JAr LAY o s ] A A2~A7A12
A ]a »n| |WE WE (()» | Jaa A14A16,A18 Celt
a]s n ]An Ao |s s[Ja x Arra
a [ e al ] al )z o[ Ja E Y
a7 32-50P »[ A [N E 32-TSOP(ll) [ Jas §
A E 8 . 5 :| A An |: kS (Reverse) 8 A ®
32-TSOP(ll) ol @
a s (Forward) * I )oE GE [ o Ja
m o nf ] Aw A |2 o[ ] A
A 2| |T% T [|= n[Ja QO'AA'Aiﬁ'
a2 [ Jvos o | 2| Ja 1&.17_____» Y-Decoder
vou [ [ Jvor wor [ |» [ Juos 9
wo: [ |1a 1] Jvos wos [ | C) w[Jvos 2
105 % 18 . 1 Jvos vos [ [ o o
vas [ 16 | Jvo 0. ] 1o 1 vas 5
Q
1/01~8 o
‘Function <—»{ /0 Buffer
Ao~A18 | Address Inpﬁts Vece Power
WE Write Enable Input Vss Ground T3, WE, OF N
cs Chip Select Input 1/01~1/0s _ | Data Inputs/Outputs
OE Output Enable Input

, u 171
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KM68vV4000B, KM68U4000B Family

Préliminary
CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

KM68V4000BLT-7
KM68V4000BLT-7L
KM68V4000BLT-8
KM68V4000BLT-8L
KM68V4000BLT-10
KM68V4000BLT-10L

KM68V4000BLT-7L
KM68V4000BLT-8L
KM68V4000BL.T-10L
KM68V4000BLR-7L
KM68V4000BLR-8L
KM68V4000BLR-10L

KM68U4000BLG-7
KM68U4000BLG-7L
KM68U4000BLG-8
KM68U4000BLG-8L
KM68U4000BLG-10
KM68U4000BLG-10L

KM68U4000BLT-7L
KM68U4000BLT-8L
KMB8U4000BLT-10L
KM68U4000BLR-7L
KM68U4000BL.R-8L
KM68U4000BLR-10L

32-SOP, 70ns, 3.3V,L
32-SOP, 70ns, 3.3V,LL
32-SOP, 85ns, 3.3V,L
32-SOP, 85ns, 3.3V,LL
32-SOP, 100ns, 3.3V,L
32-SOP, 100ns, 3.3V,LL

32-TSOP(Il)F, 70ns, 3.3V,LL
32-TSOP(Il)F, 85ns, 3.3V LL
32-TSOP(H)F, 100ns, 3.3V,LL
32-TSOP(IR, 70ns, 3.3V,LL
32-TSOP(II)R, 85ns, 3.3V,LL
32-TSOP(II)R, 100ns, 3.3V,LL

32-SOP, 70ns, 3.0V,L
32-SOP, 70ns, 3.0V,LL
32-SOP, 85ns, 3.0V,L
32-SOP, 85ns, 3.0V,LL
32-SOP, 100ns, 3.0V,L
32-SOP, 100ns, 3.0V,LL

32-TSOP(II)F, 70ns, 3.0V,LL
32-TSOP(Il)F, 85ns, 3.0V,LL
32-TSOP(It)F, 100ns, 3.0V,LL
32-TSOP(I!)R, 70ns, 3.0V,LL
32-TSOP(I)R, 85ns, 3.0V,LL
32-TSOP(I)R, 100ns, 3.0V,LL

KM68V4000BLGI-8
KME68V4000BLGI-8L
KM68V4000BLGI-10
KM68V4000BLGI-10L

KM68V4000BLTI-8
KM68V4000BLTI-8L
KM68V4000BLRI-10
KM68V4000BLRI-10L

KM68U4000BLGI-8
KM68U4000BLGI-8L
KM68U4000BLGI-10
KM68U4000BLGI-10L

KM68U4000BLTI-8
KM68U4000BLTI-8L
KM68U4000BLRI-10
KM68U4000BLRI-10L

32-SOP, 85ns, 3.3V,L
32-SOP, 85ns, 3.3V,LL
32-SOP, 100ns, 3.3V,L
32-SOP, 100ns, 3.3V,LL

32-TSOP(II)F, 85ns, 3.3V,LL
32-TSOP(lI)F, 100ns, 3.3V,LL
32-TSOP(II)R, 85ns, 3.3V,LL
32-TSOP(I)R, 100ns, 3.3V,LL

32-SOP, 85ns, 3.0V,L
32-SOP, 85ns, 3.0V,LL
32-SOP, 100ns, 3.0V,L
32-SOP, 100ns, 3.0V,LL

32-TSOP(II)F, 85ns, 3.0V,LL
32-TSOP(II)F, 100ns, 3.0V,LL
32-TSOP(II)R, 85ns, 3.0V,LL

32-TSOP(II)R, 100ns, 3.0V,LL

ORDERING INFORMATION

KM 8 X 40008 Zf - T
L-Low Low Power, Blank-Low Power or High Power

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

Operating temperature : I=Industrial, Blank=Commercial

Package Type : G-SOP, T=TSOP Forward, R=TSOP Reverse
L-Low Power, or Low Low Power, Blank-High Power

Die Version : B=3nd generation
Density : 4000=4Mbit

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

SEC Standard SRAM

ELECTRONICS




Preliminary
KM68vV4000B, KM68U4000B Family - CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss ViN, VouTr -0 5 to Vcc+0 5 \Y -
Voltage on Vcc supply relative to Vss Vce -0.3t046 Y -
Power Dissipation Pp 07 w -
Storage temperature TsTG -65 to 150 T -
KM68V4000BL/L-L
0to70 © KM68U4000BL/L-L
Operating Temperature TA
B . KM68V4000BLI/LI-L
4010 85 © KM68U4000BLI/LI-L
Soldering temperature and time TSOLDER 260°7C, 10sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress ratmg only and funcnonal operation of
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. E: to rating conditions
for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

! : Pr . Unit i

Supply voltage Vee KM68V4000B Family 3.0 3.3 3.6 \
: KM68U4000B Family 27 3.0 33 \

Ground Vss ~ All Family 0 0 0 Vv
Input high voitage ViH KM68V4000B Family 2.2 - Vce+0.3 \
KM88U4000B Family 22 - Vee+0.3 \

fnput low voltage ViL KM68V4000B Family -0.3™* - 0.4 v
KM88U4000B Family -0.3"** - 0.4 \

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

" Ta=25T

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

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

' Test Condition

Input capacitance CiN Vin=0V
Input/Output capacitance Cio Vio=0V

* Capacitance is sampled not 100% tested

ELECTRONICS



KM68V4000B, KM68U4000B Family

Preliminary
CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current 1u VIN=Vss to Vce
Output leakage current ILo TS=VIH or ViL, Vio=Vss to Vcc -1 - 1 A
Operating power supply current | CTS=VIL, VIN=VIH or VL, Read - - 10
cc _ mA
llo=0mA Wite R ~ 20
lect Cycle time=1 s 100%duty Read - - 10 mA
Average operating current CS=0.2V,ViL=0.2V, Write - - 20
Icc2 Min cycle, 100%duty, llo=0mA, CS=VIL,VIN=VIHor Vit | - - 5 | mA
Output low voltage VoL loL=2.1mA - - 0.4 \
Output high voitage VoH loH=-1.0mA 2.2 - - \
Standby Current(TTL) IsB CTS=VH - - 05 | mA
KM68V4000BL Low Power _ _ 50 A
KM68v4000BL-L Low Low Power 15 uh
KM88V4000BLI Low Power _ _ 50 A
Standby | KmBav4000BLI-L — Low Low Power 20 | 4
Current IsB1 CS=Vce-0.2V, Others=0~Vce
(CMOS) | KM68U4000BL Low Power . . 30 2A
KM68U4000BL-L Low Low Power 15 A
KM68U40008LI Low Power - . 30 2A
KM68U4000BLI-L Low Low Power 20 A

* 1) Commercial Product : Ta=0 to 70°C, Vco=3.30.3V (68V4000B Family), Vec=3.0£0.3V (68U4000B Family)
2) Industrial Product : Ta=-40 to 85C, Vcc=3.3 £0.3V (68400081 Family), Vcc=3.0+0.3V (68U4000BI Family)

* Ta=25C

A.C CHARACTERISTICS

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

Input pulse level

0.4t0 2.2V -

Input rising and falling time 5ns -
input and output reference voltage 1.5V -

Output load (See right)

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

* See DC Operating conditions

O ’ ; O
=

* Including scope and jig capacitance

L ms v

ELECTRONICS
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KM68V4000B, KM68U4000B Family

Preliminary

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vce Conditions)

KM68V4000BL/L-L. 0~70C 33v03 70*/85%/100ns Commercial
KM68V4000BLIAI-L -40~85C 33v +03 85%/100ns Industrial
KM68U4000BL/L-L. 0~70C 3.0v+£03 70*/85*/100ns Commercial
KM68U4000BLI/LI-L -40~85C 3.0v 03 85*/100ns Industrial

* All the parameters are measured with 30pF test load

PARAMETER LIST FOR EACH SPEED BIN

Read Read cycle time tRC 70 - 85 - 100 - ns
Address access time tAA - 70 - 85 - 100 ns
Chip select to output tCo - 70 - 85 - 100 ns
Output enable to valid output tOE - 35 - 40 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz 5 - - 5 - ns
Chip disable to high-Z output tHZ 25 25 0 30 ns
Output disable to high-Z output toHz 25 25 0 30 ns
Output hold from address change tOH 10 - 10 - 15 - ns
Write Write cycle time ‘ twe 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 80 - ns
Address set-up time tAS 0 - 0 - 0 - ns
Address valid to end of write tAW 60 - 70 - 80 - ns
Write pulse width twe 55 - 55 - 70 - ns
Write recovery time tWR - - - ns
Write to output high-Z tWHz 25 25 30 ns
Data to write time overlap tDw 30 - 35 - 40 - ns
Data hold from write time tDH 0 - - 0 - ns
End write to output low-Z tow - - - ns
* All the parameters are measured with 30pF test load
175
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Preliminary

KM68V4000B, KMB8U4000B Family : CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vec for data retention TS=Vee-0.2.0v 2.0 - 36 v
L-Ver - 1 30
KM68VA4000BLL-L LL.-Ver . 05 15
KM68V4000BLI/LI-L L-Ver ) ) 20
- LL-Ver - - 20
) Vee=3.0V 2h
Data retention current IorR -
CS=Vcce-0.2V L-Ver - 1 30
KM68U4000BLIL-L LL-Ver : 05 15
L-Ver - - 30
KM68U4000BLI/LI-L LLVer i I s
Data retention set-up time tSDR See data retention 0 - - ms
Recovery time tRDR waveform 5 -

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified’
2) Industrial Product : Ta=-40 to 85T, unless otherwise specified

*Ta=25C

DATA RETENTION TIMING DIAGRAM

Data Retention Mode

Vec
35} e e
Y e (e S e
VDR
CS = Vcec-0.2V
st — e—_—
GND
FUNCTIONAL DESCRIPTION
= -
H X X Power Down High-Z : Isb1
L H H Output Disable High-Z lcc
L H L Read Dout Icc
L L X Wirite Din lcc

* X means don't care (Must be in low or high state)

L msuig
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Preliminary
KM68V4000B, KM68U4000B Family . CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled)
( TS=0E=VIL, WE=VIH)

Address

Data Out Data Valid

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

_/

ton

tz

g7

Data Valid

ELECTRONICS



Preliminary
KM68vV4000B, KM68U4000B Family : - CMOS SRAM

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

Address ) n '. 'K‘mm,’

’

w
WE twea)
0 /
€tas() 7
tow ———»fe—toH
Data in *. Data Valid
1

——twhz _q fe——— tow —bl —
/!

Data out Data Undefined

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

twe |
Address *
: twri4)
e tasca) - ——tewe)
s jli 7

Data in | . jz— tovl; ;v:;tm

Data out High-Z- - High-Z.

WE

mi

NOTES (WRITE CYCLE) )

1. A write occurs during the overlap(tWP) of a low €S and low WE. A write begins at the latest transition amon, goes and going I Awrite end
at the earliest transition among S going high and goi i i m the beginnin;

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

3.tAsis d from the address valid to the beginning of write. .

4. IWR is measured from the end of write to the address change. tWR applied in case a write ends as TSor oing high

ELECTRONICS



KM68V4000BZ, KM68U4000BZ Family

Preliminary
CMOS SRAM

512Kx8 bit Low Power and Low Voltage CMOS SRAM

with 48-CSP(Chip Size Package)

FEATURES

Process Technology : 0.4/m CMOS
Organization : 512Kx8

Power Supply Voltage
KM68V4000BZ Family : 3.3V+0.3V
KM68U4000BZ Family : 3.0V£0.3V
Low Data Retention Voltage : 2V(Min)
Three state output and TTL Compatible
Package Type : 48-CSP with 0.75mm ball pitch

.

-

PRO

GENERAL DESCRIPTION

The KM68V4000BZ and KM68U4000BZ family are fabricated
by SAMSUNG's advanced Full CMOS process technology. The
family can support various operating temperature ranges and
has very samll from factor with 0.75 ball pitch and 6 x 8 ball
array. The family also support low data retention voltage for bat-
tery back-up operation with low data retention current.

DUCT FAMILY

Speed

KM68V4000BLZ-L

85 70mA(Max) 154A

Commercial
02700) (e 48-CSP
KMB8U4000BLZ-L | ¢ 2.7-3.3V 100 70mA(Max) (6x8 ball area
KMB8V4000BLI-L Industria 3.0~3.6V 85 70mA(Max) 202h ::x? ';Jiizg;nm
KM68U4000BLIL | (40~85C) ["57.33y 100 70mA(Max) (max)
* The parameter is measured with 30pF test load. )
48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM
1 2 3 4 5 6 _
‘ A2~7, A12, 5
Al Ao At Ccs2 A3 As Ae A14, As, A8 | § Cell
B | 1os A2 WE Ad A7 1101 2 Array
c| uos NC As | | wo2 <
o v . saful y ‘ Ao, A1, As~11,
ss cc
A13, A15, A”. | Y-Decorder ’
E | Vecc Vss Control
' Logic
Fl o A | A7 || wos . fors /0 Buffer S
G| os | OF | &1 | A | A | Woa: S, WE, OE J
H Asg A1o A1 A12 A13 A14
* See last page for package dimension. ‘Name |Function. . . | Name |Function
Ao~A18 | Address Inputs Vee Power
WE Write Enable Input | Vss Ground
CS Chip Select Input | 1/01~/Os | Data Inputs/Outputs
OE Output Enable Input

sy

ELECTRONICS
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Preliminary
CMOS SRAM

KM68V4000BZ, KM68U4000BZ Family

PACKAGE DIMENSIONS (Units : mm)

© Ball #A1

/

B2
Min Typ Max
A - 0.75 -
B 7.10 7.20 7.30
B1 - 3.75 -
C 11.55 11.65 11.75
C1 - 5.25 -
D 0.30 0.35 0.40
E - 0.80 0.81
E1 - 0.55 -
E2 - 0.25 -
Y - - 0.08

Detail A

0.25/Typ.

Detail A

m

Cr2

: /‘ &

B/2

/

Elastomer

0.55/Typ.

ypP.

| 0.32/T

| Elastomer

0.3/Typ.
e TP

\ SRAM Die

Notes,
1. Bump counts : 48(8row x 6row)
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.)
3. All tolerence are +/-0.050 unless
otherwise specified.
4. Typ : Typical
5.Y is copianarity : 0.08(max)
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KM616V4000B, KM616U4000B Family CMOS SRAM
256Kx16 bit Low Power and Low Voltage CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.44m CMOS The KM616V4000B and KM616U4000B family are fabricated

« Organization : 256K x16 by SAMSUNG's advanced CMOS process technology. The fam-

« Power Supply Voltage ' ily can support various operating temperature ranges and have
KM68V4000B Family : 3.3 = 0.3V various package types for user flexibility of system design. The
KM68U4000B Family : 3.0 + 0.3V family also support low data retention voltage for battery back-

« Low Data Retention Voltage : 2V(Min) up operation with low data retention current.

Three state output and TTL Compatible
Package Type : JEDEC Standard
44-TSOP(ll)-Forward/Reverse

PRODUCT FAMILY

KM616V4000BL.-L Commercial{(0~7C) 70*/85*/100

KM616V4000BLI-L Industrial(-40~85TC) 3.0~3.6V 70%/85%/100 20A
- 70mA 44-TSOP(I)-R/IF
KM616U4000BL-L Commercial(0~7 C) 2.7~3.3v 70%/85%/100 15 A
KM616U4000BLI-L Industriai(-40~85C) 2.7~3.3v 70*/85*/100 20 1A
* The parameter is measured with 30pF test load.
PIN DESCRIPTION = - ‘ FUNCTIONAL BLOCK DIAGRAM
e Y sy g Y oeR
A2 [43 42 A Ar []42 I A
AC]e a%g , %E“ O lgh
Ao 5 40, 40 5 |~
aEs stg; i K uj% Ao~A9 < © Cell
voi (37 387 voss o CJ38 70 vo d Array
vo: [} 8 7] vOss yois {37 8|2 vo, o
vor o o S P o vor 8
) ) 1 01
vl 44-TSOP(I) w1 e Ve T 44-TSOP(II) 1S ver a
tochs Forward JHIC G Reverse  [HU =
vos 14 31 von won 31 1473 vou
vo: 15 303 von uow ]30 15[ vor
16 ¥0s N 8 i~/
i che 2l e e Ato~A17
Au 18 a0 m a O o 18] an Y-Decoder
Aw 18 2003 As A 28 1917 A O
i Cl2o 2507 Au Aw 25 2007 Au S
A 21 2413 An A T2 2171 A =
An 22 237 Aa Au [C]23 27 An S
—
a
1/01~16 o
{Function. 1/0 Buffer
Ao~A17 Address Inputs L Lower Byte (1/01-8)
WE Wite Enable Input UB | Upper Byte(1/0s-16) CS, WE, OE, UB, [B
[ Chip Select Input Vec | Power d
OF Output Enable Input Vss |Ground
1/01~1/016 | Data Input/Output N.C | No Connection

ELECTRONICS




KM616V4000B, KM616U4000B Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST

arf Name

““Function:

KM616V4000BLT-7L
KM616V4000BLT-8L
KM616V4000BLT-10L
KM616V4000BLR-7L
KM616V4000BLR-8L
KM616V4000BLR-10L.

KM616U4000BLT-7L
KM616U4000BLT-8L
KM616U4000BLT-10L
KM616U4000BLR-7L
KM616U4000BLR-8L
KM616U4000BLR-10L

44-TSOP(IF, 70ns, 3.3V,LL
44-TSOP(II)F, 85ns, 3.3V,LL
44-TSOP(I)F, 100ns, 3.3V,LL
44-TSOP(IR, 70ns, 3.3V,LL
44-TSOP(I)R, 85ns, 3.3V,LL
44-TSOP(I)R, 100ns, 3.3V,LL

44-TSOP(II)F, 70ns, 3.0V,LL
44-TSOP(I!)F, 85ns, 3.0V,LL
44-TSOP(IN)F, 100ns, 3.0V, LL
44-TSOP{INR, 70ns, 3.0V,LL
44-TSOP(II)R, 85ns, 3.0V,LL
44-TSOP(I)R, 100ns, 3.0V, LL

on

KM616V4000BLTI-8L
KM616V4000BLTI-10L
KM616V4000BLRI-7L
KM616V4000BLRI-8L
KM616V4000BLRI-10L

KM616U4000BLTI-7L
KM616U4000BLTI-8L
KM616U4000BL.TI-10L
KM616U4000BLRI-7L
KM616U4000BLRI-8L
KM6168U4000BLRI-10L

44-TSOP(II)F, 70ns, 3.3V,LL
44-TSOP(II)F, 85ns, 3.3V,LL
44-TSOP(II)F, 100ns, 3.3V,LL
44-TSOP(I)R, 70ns, 3.3V,LL
44-TSOP(I)R, 85ns, 3.3V,LL
44-TSOP(II)R, 100ns, 3.3V,LL

44-TSOP(Il)F, 70ns, 3.0V,LL
44-TSOP(lI)F, 85ns, 3.0V,LL
44-TSOP(II)F, 100ns, 3.0V,LL
44-TSOP(IIR, 70ns, 3.0V,LL
44-TSOP(INR, 85ns, 3.0V,LL
44-TSOP(IHR, 100ns, 3.0V,LL

ORDERING INFORMATION

KMQlQ)SAQD_QE} - XX

=

L-Low Low Power, Blank-Low Power or High Power
Access Time : 7=70ns, 8=85ns, 10=100ns

Operating temperature : Bltank=Commercial, |=industrial
Package Type : T=TSOP Forward, R=TSOP Reverse
L-Low Power, LL-Low Low Power, Blank-High Power

Die Version : B=3Td generation
Density : 4000=4Mbit
V=3.0~3.6V, U=2.7~3.3V

Organization : 16=x16
SEC Standard SRAM

ELECTRONICS



KM616V4000B, KM616U4000B Family

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

L o Rating
Voltage on any pin relative to Vss VIN,VouT -0.5 to Vec+0.5 \ -
Voltage on Vece supply relative to Vss Vee -0.3t0 4.6 \ -
Power Dissipation Pp 0.7 W -
Storage temperature TsTG -65 to 150 c .
o KM616V40008L-L
0 C
g 070 KMB16U4000BL-L
Operating Temperature TA
B T KM616V4000BLI-L
4010 85 KM616U4000BLI-L
Soldering temperature and time TSOLDER 260°C, 10sec (Lead Only) - -

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

extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS*

. ltem T T e Min | T | max Unit
Supply voltage " Vee KM616V4000B Family 3.0 33 3.6 \Y
KM616U4000B Family 2.7 3.0 3.3 "
Ground Vss All Family 0 0 0 Vv
Input high voltage VIN KM616V4000B Family 2.2 - Vce+0.3 \"
KM616U4000B Family 22 - Vce+0.3 \"
Input low voltage ViL KM616V4000B Family -0.3"* - 0.4 "
KM616U4000B Family -0.3"* - 0.4 Vv
* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Industrial Product : Ta=-40 to 85 C, unless otherwise specified
** Ta=25T
***\i(min)=-3.0V for < 30ns pulse width
CAPACITANCE* (f=1MHz, TA=25C)
L Mem | _Symbol Test Condition Max
Input capacitance CIN Vin=0V - 8
Input/Output capacitance Cio Vio=0V - 10

* Capacitance is sampled not 100% tested

L ms v
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KM616V4000B, KM616U4000B Family

CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current [I] ViL=Vss to Vce
Output leakage current o CS=ViH or ViL
Operating power supply current lcc CS=ViL, VIN=VIH or VIL, VIL=0mA Read . . 0 mA
Write - - 45
lect Cycle time=14s 100% duty Read - - 10 mA
Average operatingcurren CS=0.2V, viL=0.2V, Write . . 45
lcc2 Min cycle, 100% duty, ViL=0mA CS=Vit, VIL=VIH or ViL - - 70 mA
Output low voltage VoL loL=2.1mA - - 0.4 v
Output high voltage VoH lonw=-1.0mA 22 - - \'
Standby Current(TTL) IsB CS=vin - - 0.5 | mA
KMB616V4000BL-L Low Low Power | - - 15 2A
(S:‘:r'r‘::ty KMBIBVA000BLIL |\ | o o 0.2V, Others=0-Voo Low Low Power | - - {20 | o,
(CMOS) KM616U4000BL-L Low Low Power - - 15 A
KM616U4000BLI-L Low Low Power | - - 20 2h

* 1) Commercial Product : Ta=0to 70°C, Vce=3.3£0.3V (616V40008 Family), Vcc=3.0%0.3V (616U4000B Family)
2) Industrial Product : TA=-40 to 85T, Vce=3.3£0.3V (616V4000BI Family), Vee=3.0 £0.3V (616U4000BI Family)

** Ta=25C

A.C CHARACTERISTICS

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

. iltem: ‘Malue = 1R
Input pulse level 0.4t0 2.2V -
Input rise fall time Sns -
input and output reference voltage 1.5V -

Output load (See right)

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

* See DC Operating conditions

** KM616V4000BL-71/8L Family, KM616U4000BL-7L/8L Family

1>
1

* Including scope and jig capacitance

O

s v

ELECTRONICS
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KM616V4000B, KM616U4000B Family

CMOS SRAM

TEST CONDITIONS (2. Temperature and Vcc Conditions)

-amil mperatu 'ower Supply(V . SpeedBin Gon
KM68V4000BL-L 0~70C 3.3V 03 70*/85*/100ns Commercial
KM68V4000BLI-L -40~85C 33v+03 70*/85%/100ns Industrial
KM68U4000BL-L 0~70C 3.0V £03 70*/85*/100ns Commercial
KM68U4000BLI-L -40~85T 3.0v+03 70*/85*/100ns Industrial

* All the parameters are measured with 30pF test load.

PARAMETER LIST FOR EACH SPEED BIN

Read Read cycle time ns
Address access time tAA - 70 - 85 - 100 ns
Chip. select to output tco - 70 - 85 - 100 ns
Output enable to valid output tOE - 35 - 40 - 50 ns
Chip select to low-Z output tLz 10 - 10 - 10 - ns
Output enable to low-Z output toLz - 5 - 5 - ns
Chip disable to high-Z output tHZ 25 0 25 30 ns
OE disable to high-Z output toHZ 25 0 25 30 ns
Output hold from address change tOH 10 - 10 - 15 - ns
B, UB valid to data output tBA - 35 - 40 - 50 ns
Write UB, LB disable to high-Z output tBHZ 0 25 0 25 0 30 ns
Write cycle time twc 70 - 85 - 100 - ns
Chip select to end of write tcw 60 - 70 - 80 - ns
Address set-up time tas 0 - 0 - 0 - ns
Address valid to end of write tAW 60 - 70 - 80 - ns
Write pulse width twp 55 - 55 - 70 - ns
Write recovery time tWR - - - ns
Write to output high-Z tWHZ 25 25 30 ns
Data to write time overlap tow 30 - 35 - 40 - ns
Data hold from write time tDH 0 - 0 - 0 - ns
End write to output low-Z tow 5 - - - ns
LB, UB valid to end of write tBW 60 - 70 - 80 - ns
* Ali the parameters are measured with 30pF test load.
185
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KM616V4000B, KM616U4000B Family -~ CMOS SRAM

DATA RETENTION CHARACTERISTICS

Ve for data retention CS=Vee-0.2V
KM68V4000BL-L LL-Ver - 0.5 15

Data retention current DR KMG8Y40008BL1-. %‘%c ;?/SXOZV LL-Ver - - 2 #h
KM68U4000BL-L LL-Ver - 0.5 15
KM68U4000BLI-L LL-Ver - - 20

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

Recovery time tRDR waveform 5 - - me

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

* Ta=25T

DATA RETENTION WAVE FORM

Vcec

re—tsor

Data Retention Mode thon —]

3.0v

22V

VDR

Ccs

GND " TTTTTTTTT

051 uig
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: (CS=OE=ViL, WE=ViH, UB or and LB=V1L)

KM616V4000B, KM616U4000B Family CMOS SRAM

TIMMING DIAGRAMS
TILVIING WAVEFORM OF READ CYCLE(1) (Address Controlled)

- ) ) ¥

le——ton

Data Out Previous Data Valid

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

- N

HZ:

BHZ ———»

L

OHZ ————»

Data Valid

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
At iven tem for a give ice an

ELECTRONICS



KM616V4000B, KM616U4000B Family

CMOS SRAM

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

Address

[=]

TIMING WAVEFORM OF WRITE CYCLE(2) (Cs Control

Address

[

UB,(B

WE

Data in

Data out

twe

A

*‘ R

tew)

T

.

I¢ twea)
"o

f

tow ——oL— tos
{ Data Valid *

Data Undefined

u——twuz——q
/

led)

*—— twr)

‘—en;i

]l

[ twe(n)

tow ———»'e«— ton
* Data Valid

High-Z

—High-Z

s vy

ELECTRONICS
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KM616V4000B, KM61 6U4000B Family CMOS SRAM

. TIMING WAVEFORM OF WRITE CYCLE(3) (UB, (B Controlled)

Address *
twree)
e tew)

UB, I8 ' «hj\ ' | " /

Datain ' . %t Data Valid | //////////////////

Data out High-Z - High-Z

A

NOTES (WRITE CYCLE)

1. A write occurs during the overlap(tWP) of a low nd low WE. A write begins when CS goes low and WE goes low with asserting UB or LB for single byte
peration or si i ing UB and LB for double byte operation. A write ends at the earliest transition when CS goes high and WE goes high. The
tWP is measured from the beginning of write to the end of write.

2. tCW is measured from the TS going low to end of write.

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

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

FUNCTIONAL DESCRIPTION
TE B W W% | e [ e | ioen | cinentheds
H X X X X Not Select High-Z High-Z IsB1
L X X H H Output High-Z High-Z2
3 Disable ; " lec
L H H X X High-Z High-Z
L H Dout High-Z
L H L H L Read High-Z Dout Icc
L L Dout Dout
L H Din High
L H L L X Write High-Z Din . lcc
L L Din Din

* X means don't care (Must be in low or high state)

ELECTRONICS




Preliminary
KM616V4000BZ, KM616U4000BZ Family CMOS SRAM

256Kx16bit Low Power and Low Voltage CMOS SRAM
with 48-CSP(Chip Size Package)

FEATURES : GENERAL DESCRIPTION

« Process Technology : 0.4m CMOS The KM616V4000BZ and KM616U4000BZ family are fabri-

« Organization :256Kx16 cated by SAMSUNG's advanced Full CMOS process technol-

« Power Supply Voltage ogy. The family can support various operating temperature
KM616V4000BZ Family : 3.3V +.0.3V ranges and has very samlil from factor with 0.75 ball pitch and 6
KM616U4000BZ Family : 3.0V + 0.3V x 8 ball array. he family also support low data retention voltage

+ Low Data Retention Voltage : 2V(Min) for battery back-up operation with low data retention current.

Three state output and TTL Compatible
Package Type : 48-CSP with 0.75 pitch

PRODUCT FAMILY

KMB16VA000BLZL | Commercial | 3.0-3.6Y B 85 90mA(Max) 1500 | 4ocop
Kme16us000BLZ-L | (0~70C) 1.8~2.7V 100 90mA(Max) MaX) | 648 ball area
KMB16VA000BLZI-L | Industria 3.0~3.6V 85 90mA(Max) 20 \'/Jv;tlm ;&Z:)mm
KM616U4000BLz— | (-40~85T) 2.7~3.3V 100 90mA(Max) (max)

* The parameter is measured with 30pF test load.

48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM
1 2 3 4 5 6
A L8 f Ao At f NC Ao~At7 % % Memory
B | Voo UB A3 A4 CS 1/01 S § Array
c| vow | vou | As As 1oz | 103 <@
"D | Vss 11012 A7 A7 1/04 Vce =5 !
E| Vec | l/O13 NC Ate 1105 Vss _‘—{>_J
F | 1015 | 17014 At4 Ats 1108 1107 T ctrl
G | WO NC A1z A13 WE 1108 OF
H| NC | As | As | A | An | NC
* See last page for package dimension. :‘ Name notion il unction:
Ao~A17 | Address Inputs LB Lower Byte(l//O1 ~8)
WE Write Enable Input | UB Upper Byte(l/0g ~ 16)
CS Chip SelectInput |Vec Power
OE Output Enable Input | Vss Ground
1/01~1/O16 | Data Inputs/Outputs [ N.C. No Connection

ELECTRONICS
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CMOS SRAM

KM616V4000BZ, KM616U4000BZ Family

PACKAGE DIMENSIONS (Units : mm)

Ball #A1

Detail A

Detail A

i

Min Typ Max
A - 0.75 -
B 7.10 7.20 7.30
B1 - 375 -
o] 11.55 11.65 11.75
Cc1 - 5.25 -
D 0.30 0.35 0.40
E - 0.80 0.81
E1 - 0.55 -
E2 - 0.25 -
Y - - 0.08

0.55/Typ.

\
\

Elastomer

Elastomer

0.3/Typ.
e TF

SRAM Die

Notes,
1. Bump counts : 48(8row x 6row)
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.)
3. All tolerence are +/-0.050 unless
otherwise specified.
4. Typ : Typical
5.Y is copianarity : 0.08(max)

191

ELECTRONICS









KM68FV1000, KM68FS1000, KM68FR1000 Fahily CMOS SRAM
256Kx8 bit Super Low Power and Low Voltage Full CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4/m Full CMOS The KM68FV1000, KM68FS1000 and KME8FR1000 family are

« Organization : 128Kx8 fabricated by SAMSUNG's advanced Full CMOS process tech-

« Power Supply Voltage nology. The family can support various operating temperature
KM68FV1000 Family : 3.0V(Min) ~ 3.6V(Max) ranges and have various package types for user flexibility of
KM68FS1000 Family : 2.3V(Min) ~ 3.3V(Max) system design. The family also support low data retention volt-
KM68FR 1000 Family : 1.8V(Min) ~ 2.7V(Max) - age for battery back-up operation with low data retention cur-

» Low Data Retention Voltage : 1.5V(Min) rent.

Three state output and TTL Compatible
Package Type : JEDEC Standard
32 SOP, 32-TSOP(I)-F/R, 32-sTSOP(!)- Forward/Reverse

.

-

PRODUCT FAMILY
KM88FV1000 3.0~3.6V 70*/85@Vcc=3.310.3V - 55mA(Max) 32-TSOP()
. B 1 -
Commercial - 70*/85@Vcc=3.0+0.3V - 50mAMax) | Forward/
KME8FS1000 (0~70ty | 2333V | fa0v1s0@vec=25+02v ’g\;‘gx) 30MAMaX) | Reverse
KM68FR1000 1.8~2.7V 300*@Vce=2.0£0.2V 15mA(Max) 32.5TSOP()
-$
KMB8FV1000I 3.0~3.6V 70*/85@Vcc=3.3+0.3V 55mAMax) | Forward/
1A Reverse
Industrial ~ 70*/85@Vcc=3.0+0.3V o 50mA(Max)
KMB8FS10001 40~85C) | 233V | povis0@vec=25+02v /(5'6"2)0 0mAMaX) | o
KM68FR1000I 1.8~2.7V 300*@Vce=2.0£0.2v 15mA(Max)
* measured with 30pF test load, ** for low power version, *** for super low power version with special handling.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
Py=e HE _ k2 f
AA: E 3 w [38 2 5 S
— =P 2B [AovAe | Z|1T el @
. 1 3 &3 ? 6 27 {1 10s a ~f
Nl:. - ° 3;: %Zu \?ﬂ =: 32-TSOP = 2 o Y % o
el 32-sTSOP B Dl Y g,
:.. E s £l %; =g Type | - Forward » o - o
[ |a 2 w 11 2 [Jwo: | —
ar[]s [ As AA': E g ;g gx?‘ CS1 > OE
m e 2 Ja A =y d _
g «Os A "By [csz i WE
al]s 32-SOP x[a Ctrl
m s [ ]8E
Ao 2] JAe - — ,
a 2 ]TS :,‘ E 15 1 :1
, ) \ o A 1 8 A B g - s T
o E . '; %vo: = 2Buw | Name |Function me |Function
o [ o0 2w 32-TSOP B, Ao~A16 | Address Inputs Vee Power
wos [ s w o NS s 32-sTSOP 5 ve P
vos [ e = Type I-Reverse B |WE Write Enable Input | Vss Ground
cs; 6 200
e E : bt g:é S1,CS2 | Chip Select Input |1/01~l/Os | Data Inputs/Outputs
" 3 0 3 p——
~ e 2B |OE -  |OutputEnable  |N.C. No Connection
An 1 O 7 0E

ELECTRONICS




KM68FV1000, KM68FS1000, KM68FR1000 Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION

KM68FV1000G-7
KME8FV1000G-8
KM68FV1000T-7
KM68FV1000T-8
KM68FV1000R-7
KM68FV1000R-8

KME8FS1000G-12
KME8FS1000G-15
KM68FS1000T-12
KM68FS1000T-15
KM68FS1000R-12
KM68FS1000R-15

KME8FS1000TG-12
KM68FS1000TG-15
KM68FS1000RG-12
KM68FS1000RG-15

KM68FR1000G-30
KM68FR1000T-30
KM68FR1000R-30

KME8FR1000TG-30
KM68FR1000RG-30

32-SOP, 70ns, 3.3V, LL
32-SOP, 85ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 85ns, 3.3V, LL
32-TSOP R, 70ns, 3.3V, LL
32-TSOP R, 856ns, 3.3V, LL

32-SOP, 120/70ns, *2.5/3.0V, LL
32-SOP, 150/86ns, 2.5/3.0V, LL
32-TSOP F, 120/70ns, *2.5/3.0V, LL
32-TSOP F, 150/85ns, 2.5/3.0V, LL
32-TSOP R, 120/70ns, 2.5/3.0V, LL
32-TSOP R, 150/85ns, 2.5/3.0V, LL

32-sTSOP F, 120/70ns, 2.5/3.0V, LL
32-sTSOP F, 150/85ns, 2.5/3.0V, LL
32-sTSOP R, 120/70ns, 2.5/3.0V, LL
32-sTSOP R, 150/85ns, 2.5/3.0V, LL

32-SOP, 300ns, **2.0/2.5V, LL
32-TSOP F, 300ns, 2.0/2.5V, LL
32-TSOP R, 300ns, 2.0/2.5V, LL

32-sTSOP F, 300ns, "*2.0/2.5V, LL
32-sTSOP R, 300ns, 2.0/2.5V, LL

KM68FV1000GI-7
KM68FV1000GI-8
KM68FV1000TH-7
KM68FV1000T-8

KM68FV1000RI-7
KM68FV1000RI-8

KM68FS1000GI-12
KM68FS1000GI-15
KM68FS1000TI-12
KM68FS1000TI-15
KM68FS1000Ri-12
KM68FS1000R}-15

KME8FS1000TGI-12
KM68FS1000TGI-15

'KM68FS1000RGI-12

KM68FS1000RGI-15

KM68FR1000G1-30
KM68FR1000TI-30
KM68FR1000RI-30

KM68FR1000TGI-30
KM68FR1000RGI-30

32-SOP, 70ns, 3.3V, LL
32-SOP, 85ns, 3.3V, LL
32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 85ns, 3.3V, LL
32-TSOPR, 70ns, 3.3V, LL
32-TSOPR, 85ns, 3.3V, LL

32-SOP, 120/70ns, 2.5/3.0V, LL
32-SOP, 150/85ns, 2.5/3.0V, LL
32-TSOP F, 120/70ns, 2.5/3.0V, LL

. 32-TSOP F, 150/85ns, 2.5/3.0V, LL

32-TSOP R, 120/70ns, 2.5/3.0V, LL
32-TSOP R, 150/85ns, 2.5/3.0V, LL

32-sTSOP F, 120/70ns, 2.5/3.0V, LL
32-sTSOP F, 150/85ns, 2.5/3.0V, LL
32-sTSOP R, 120/70ns, 2.5/3.0V, LL
32-sTSOP R, 150/85ns, 2.5/3.0V, LL

32-SOP, 300ns, 2.0/2.5V, LL
32-TSOP F, 300ns, 2.0/2.5V, LL
32-TSOPR, 300ns, 2.0/2.5V, LL

32-sTSOP F, 300ns, 2.0/2.5V, LL
32-sTSOP R, 300ns, 2.0/2.5V, LL

* The meaning of 2.5V/3.0V, 120/70ns is that the operating Vcce is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V+0.2 and 70ns @3.0V£0.2. This type of
meaning is applied to other notations like the example.
** But in case of KM68FR1000G-30, there is only one speed bin, 300ns though it supports wide range operating VCC.

PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION

‘The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for
128Kx16 Super Low Power product operating at 2.3~3.3V with 70ns @ 3.0V and 120ns @ 2.5V will be KM68FS1000TI-12L.

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with
special treatment.

ELECTRONICS



KM68FV1000, KM68FS1000, KM68FR1000 Family -~ CMOS SRAM

ORDERING INFORMATION

lSleﬁ 8 X X 1000X - T
Blank-Low Low Power, L- Super Low Power

Access Time : 7=70ns, 8=85ns, 12=120ns, 15=150ns, 30=300ns

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

Package Type : G=SOP, T=*TSOP Forward, R=TSOP Reverse
TG,=** sTSOP Forward, RG=sTSOP Reverse.

Die Version : B=1st generation

Density : 1000=1Mbit

Blank=5V, V=3.0~3.6V, $=2.3~3.3V, R=1.8~2.7V Vcc

Process Technology : F-Full CMOS(6-Tr Cell)

Organization ; 8=x8

SEC Standard SRAM

NOTES : * The size of X x Y for TSOP package is 08 x 20mm.
** The size of X x Y for sTSOP package is 08 x 13.40mm.

ELECTRONICS




KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRAM
ABSOLUTE MAXIMUM RATINGS* ' :

Voltage on any pin relative to Vss VIN,VouT -0.2 to 3.6V" \" -
Voltage on Vce supply relative to Vss Vce -0.2t0 4.0v? \Y -
Power Dissipation Pp 1.0 w -
Storage temperature TsTG -55to 150 T -
KM68FV1000
0to 70 c KM68FS1000
KM68FR1000
Operating Temperature TA
KM68FV 1000l
-40 to 85 T KM68FS 10001
KM68FR 1000t
Soldering temperature and time TsoDER |~ 2607, 5sec (Lead Only) - -

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

1) VIN/VOUT=0.2 to 3.9V for KM68FV1000 Family.

2) Maximum VCC=-0.2 to 4.6V for KM68F 12000 Family.

RECOMMENDED DC OPERATING CONDITIONS*

Cem | symbol| " Premuet. | wm Unit
KMB68FV1000 Family 3.0 \
Supply voltage Vee KM68FS1000 Family 23 \
KMB8FR 1000 Family 1.8 \
Ground Vss All Family 0 0 0 \
KM68FV1000 Family Vee=3.3£0.3V 22 - Vee+0.2 "
; . Vee=3.0£0.3V 22 - Vee+0.2 \
KM68FS 1000 Family
Input high voltage VIH Vee=2.5+£0.2V 2.0 - Vee+0.2 \
KM68FR 1000 Family Vee=2.5£0.2V 2.0 - Vee+0.2 \
Vee=2.5£0.2V 1.6 - Vee+0.2 \
Input low voltage ViL All Family . -0.2" - 0.4 \%
* 1) Commercial Product : TA=0 to 70°C, unless otherwise specified
2) Industrial Product : TA=-40 o 85, unless otherwise specified
** TA=25C
*** VIL(min)=-1.5V for < 30ns pulse width
Input capacitance 8 pF
Input/Output capacitance Cio Vio=0V - 10 pF

* Capacitance is sampled not 100% tested

PSimsungg R

ELECTRONICS




KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRAM
DC AND OPERATING CHARACTERISTICS

Input leakage current [N ViN=Vss to Vcc -1 - 1 4R
TS1=ViH or CS2=ViH or WE=VIL,
Output leakage current Lo Vio=Vss to Voo -1 - 1 A
Operafing power supply current lcc CS1=ViL, CS2=VIH Read - 3 59 mA
VIN=VIH or VIL, [l0=0mA Write R 10 159
Cycle time=1 45 100%duty Read - 3 59
leot | TS1=02v, Wite w0 | 15 | ™
CS22VINZVee-2.0V -
Average operatingcurrent —
TS1=ViHor CSa=vim | Vee=3.3V@70ns ' - 500
lccz | llo=0mA Vee=2.7V@120ns - - 30 mA
Min cycle, 100% duty
Vce=2.2V@300ns - - 15
Vce=3.0/3.3V 2.1mA - - 0.4
Output low voltage VoL loL | Vee=2.5V 0.5mA - - 0.4 Vv
Vee=2.0V 0.33mA - - 04
Vee=3.0/3.3V -1.0mA 2.4 - -
Output high voltage VOH IoH | Vee=2.5V -0.5mA 20 - - \"
Vee=2.0V -0.44mA 16 - -

Standby Current(TTL) Ise | CS1=ViH, CS2=ViL - - 0.3 mA
KM68FV1000 Super Low Power - 0.05% 22
KM68FS1000 ==, #A

CS12=Vee-2.0V

Standby KM68FR1000 CS2>Vee-2.0V o Low Low Power - - 102

Current IsB1 CS2<0.2V

(CMOS) KM68FV1000I oth e Y Super Low Power - 0.053 22
KM68FS 1000l efinput =0~Vee #h
KM6B8FR 10001 Low Low Power - - 102

1) -Commercial Product
TA=0 to 70°C, Vec=3.3£0.3V for 68FV1000 Family, Vee=2.3(Min)~3.3V(Max)V for 68FS 1000 Family,
Vee=1.8Min)~2.7V(Max)V for 68FR1000 Family.
-Industrial Product ; TA=-40 to 85T, Vce=3.3%0.3V for 68FV1000 Family, Vec=2.3(Min)~3.3V(Max)V for 68FS 10001 Family,
Vee=1.8(Min)~2.7V(Max)V for 68FR1000i Family.

2) The value has difference by * 1A
Measured at Vcc=3.3(Max).

3) The value is not 100% tested but obtained statistically at Temp=25T

4) - The value is measured at Vec=3.010.3V
-1CC2=55mA with 70ns at Vee=3.3+0.3V, but this value is not 100% tested but obtained statistically.
-1CC2=30mA with 120ns cycle at Vcc=2.5+0.2V, but this value is not 100% tested but obtained statistically.
-1CC2=15mA with 300ns cycle at Vcc=2.0+0.2V, but this value is not 100% tested but obtained statistically.

5) The value is measured ar Vce=3.0£0.3V, The value measured at Vcc=2.61+2.0V is under the calue of Vec=3.0£0.3V.
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRAM

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

_ Valie | Remark
0.4t0 22V Vee=3.3V, 3.0V, 2.5V

Input pulse level
: 0.4to0 1.8V Vee=2.0V
Input rise fall time 5ns -

1.5V Vee=3.3V, 3.0V
input and output reference voltage 1.1V Vce=2.5V

0.9V Vee=2.0V,

. CL=100pF .
Output load (See right) See Test Condition #2 *Including scope and jig capacitance
CL=30pF *R1=3070Q, R2=3150Q

***VTM=2.8V for VCC=3.0/3.3V
=2.3V for VCC=2.5V
=1.8V for VCC=2.0V

* See test condition of DC and Operating characteristics

TEST CONDITIONS (2. Temperature and Vcc Conditions)

1 ity ] Vee . Typical Sunplchc - Sper.-&d Comments
KM68FR 1000 0~70C 1.8(Min)~2.7(Max) 2.0V £ 0.2 Operation 300*ns
. . 2.5V £ 0.2 Operation 120*/150ns
KM68FS1000 0~70C 2.3(Min)~3.3(Max) Commercial
3.0V * 0.3 Operation 85ns
KM68FV1000 0~70C 3.0(Min)~3.6(Max) 3.3V * 0.3 Operation 70*/85ns
KM68FR1000I -40~85C 1.8(Min)~2.7(Max) 2.0V £ 0.2 Operation 300*ns
. _ 2.5V * 0.2 Operation 120*/150ns .
KM68FS 10010 -40~85C 2.3(Min)~3.3(Max) Industrial
3.0V % 0.3 Operation 85ns.
KM68FV1000I -40~85C 3.0(Min)~3.6(Max) 3.3V £ 0.3 Operation 70%/85ns

* All the parameters are measured with 30pF test load
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KM68FV1000, KM68FS1000, KM68FR1000 Family - CMOS SRAM
PARAMETER LIST FOR EACH SPEED BIN

Read |Read cycle time

Address access time tAA - 70 - 85 - 100 - 120 - 150 - 300 | ns

Chip select to output tco1 - 70 - 85 - 100 | - 120 | - 150 - 300 { ns
tco2

Output enable to valid output tOE - 35 - 45 - 50 - 60 - 75 - 150 | ns

Chip select to low-Z output tLZ14 10 - 10 - 10 - 10 - 20 - 50 - ns
tLz2

Output enable to low-Z output toLz 5 - 5 - 5 - 5 - 10 - 30 - ns

Chip disable to high-Z output tHZz1 0 25 0 25 0 30 0 35 0 [ 40 1] 60 ns
tHz2
Output disable to high-Z output | tOHZ 0 25 0 25 0 30 0 35 0 40 0 |.60 ns

Qutput hold from address tOH 10 - 15 - 15 - 15 - 15 - 30 - ns
Write |Write cycle time twc 70 - 85 - 100 - 120 - 150 - 300 - ns
Chip select to end of write tcw 65 - 70 - 80 - ./ 100 | - 1201 - 300 - ns
Address set-up time tAs 0 - 0 - 0 - 0 - 0 - 0 - ns
Address valid to end of write tAW 65 - 70 - 80 - 100 | - 120 | - 300 - ns
Wirite pulse width twp 55 - 60 - 70 - 80 - 100 - 200 - ns
Write recovery time tWR 0 - 0 - 0] - 0 - 0 - 0 - ns
Wiite to output high-Z twHz 0 25 0 25 0 30 0 35 0 40 0 60 ns
Data to write time overlap tDW 30 - 35 - 40 - 50 |. - 60 - 120 - ns
Data hold from write time tDH 0 - 0 - 0 - 0 - 0 - 0 - ns
End write to output low-Z tow 5 - 5 - 5 - 5 - 5 - 20 - ns

* not yet available, only for reserved speed bins.
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRAM

DATA RETENTION CHARACTERISTICS

Vcc for data retention VDR -CS1**** =Vee-2.0V 1.5 - 36 \
= Super Low Power il 0.1 1.0

Data retention current IDR \é_;c 23\(/)V 0.2V P A
1=Vee-0. Low Low Power - - 5.0

Data retention set-up time tsDR See data retention 0 - - ns

Recovery time tRDR waveform tRC - -

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Industrial Product : Ta=-40 to 85°C, unless otherwise specified
**TA=25C, the value is too small fo detect by test machine, 0.01.A statistically
*** The min value is almost OnA statistically
**** CS12Vee-2.0V, CS2=Vee-2.0V( CS1 controlled) or CS2<0.2V(CS:2 contralled)

DATA RETENTION WAVE FORM

1) CS1 controlled
Data Retention Mode

Vce

3.3/3.02.712311.8V- - - - - - - - - -

2) CS2 controlied

Data Retention Mode |

Vee

3
2.0V

Cs2

VoR - -~ ---=---oo\¢

. ' Cs2=0.2v
04y  TTTTTTToTTTTTTTS - - - - - - - - T T Tt T T
GND T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS TS T S ST e e
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KM68FV1000, KM68FS1000, KM68FR1000 Family S CMOS SRAM

TIMMING DIAGRAMS

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

Address

Data Out

TIMING WAVEFORM OF READ CYCLE (WE=ViH)

tr |
Address j<
je—toH
t

tHz(1,2)

1.tHZ and tOHZ are defined as the time at which the outputs achie:
. At iven tel an ita
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KM68FV1000, KM68FS1000, KM68FR1000 Family CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) ‘

: X ‘ )
Address . % '
(4)

WE fe twpo)
b i
M-tas)
tow_— e ton
Data in Data Valid L

e vz —q ————tow——» :
/

Data out Data Undefined

TIMING WAVEFORM OF WRITE CYCLE (CS1 Controlled)

twe »
Address %
twri)
taso) ¥ tew
o * +
1.

tow ——>e——ton
Data in Data Valid L

Data out High-Z High-Z
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KM68FV1000, KM68FS1000, KM68FR1000 Family - CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (CS2 Controlled)

Addr = *:‘ -
cs £ 3

Data out High-Z High-Z
NOTES (wi )
write uring the overlap of a low CS1,a high CS2 and w WE. A write beg Iransmon among =3 goes low, CS2 going high and WE
going low : A write end at the earliest transition among T3+ going hngh CS:2 going low and VE h, tWP is measured from the begining of write to the end
of write.
2.tCW is measured from the TS going low or CS2 going high to the end of write.
3.tasis d from the address valid to the beginning of write.
4.tWR is measured from the end of write to the address change. TWR(1) applied in case a write ends as CS1 or WE going high tWR(2) applied in case a write ends
as CSz2 going to low.
FUNCTIONAL DESCRIPTION
s = CS""“ ™ W T BE s T Mode P w T Eunen tMode e
H X* X X Power Down High-Z Isb, Isb1
X L X X Power Down High-Z Isb, Isb1
L H H H Output Disable High-Z Icc
L H H L Read Dout lec
L H L X Write Din Icc
eans dol e (Must be in low states)
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KM68FS1000Z, KM68FR1000Z Family

Preliminary

CMOS SRAM

128Kx8 bit Super Low Power and Low Voltage Full CMOS SRAM

with 48-CSP(Chip Size Package)

FEATURES

Organization : 128Kx8
Power Supply Voltage

Process Technology : 0.4/m Full CMOS

KM68FS1000Z Family : 2.3V(Min) ~ 3.3V(Max)
KM68FR1000Z Family : 1.8V(Min) ~ 2.7V(Max)

Low Data Retention Voltage : 1.5V(Min)
Three state output and TTL Compatible
Package Type : 48-CSP with 0.75mm ball pitch

PRODUCT FAMILY

GENERAL DESCRIPTION

The KMB8FS1000Z and KM68FR1000Z family are fabricated
by SAMSUNG's advanced Full CMOS process technology. The
family can support various operating temperature ranges and
has very samll from factor with 0.75 ball pitch and 6 x 8 ball
array. The family also support low data retention voltage for bat-
tery back-up operation with low data retention current.

100*@Vce=3.0+0.3V

KM68FS1000Z C&"l?;g;al 2.3~3.3V 150*@Vee=2.5%0.2V 30mA(Max) (1 n(1) ::\) 48.0SP

KM68FR10002 1.8~2.7V 300*@Vce=2.0£0.2V 15mA(Max) ((th8 ball-area

orSIOz | mausia | 230v | JTGNCTOON | AN o | bl

(-40~85C) (max)
KM68FR1000ZI 1.8~2.7V 300*@Vce=2.0£0.2V 15mA(Max)
* The parameter is measured with 30pF test load.
48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM
1 2 3 4 5 6

A Ao At CS2 A3 As As ag E

Bl vos | A | WE | A« | AT | 1O % g

c| wos | < e

D | Vss

E | Vece

Fl vor - v

G| los OE CS1 At6 Ats 104

H Ag A0 A1 A2 A13 A14 .

* See last page for package dimension. ' Neme i} | Nam

Ao~A16 | Address Inputs Vce
WE Write Enable Input | Vss Ground
C81,C82 | Chip Select Input _{1/01~1/08 | Data Inputs/Outputs
OE QOutput Enable N.C.

No Connection

L 1msuig
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Preli
CMOS SRAM

KM68FS1000Z, KM68FR1000Z Family

PACKAGE DIMENSIONS (Units : mm)

Ball #A1

/
-

B/2

Min Typ Max

A - 0.75 -
B 5.90 6.00 6.10

B1 - 3.75 -
C 7.90 8.00 8.10

Cc1 - 525 -
D 0.30 0.35 0.40
E - 0.80 0.81

E1 - 0.55 -

E2 - 0.25 -
Y - - 0.08

Detail A

0.32/Typ.

l
|
|
S | A
S «,»\
\
£t B2 / ' SRAM Die
E /’
Elastomer
Notes,

1. Bump counts : 48(8row x 6row)
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.)
3. All tolerence are +/-0.050 unless

0.55/Typ.

yp.

0.32/T

otherwise specified.
4. Typ: Typical
5.Y is copianarity : 0.08(maXx)
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KM616FV1000, KM616FS1000, KM616FR1000 Family

CMOS SRAM

64Kx16 bit Super Low Power and Low Voltage Full CMOS Static RAM
GENERAL DESCRIPTION

FEATURES

Organization : 64Kx16

Power Supply Voltage
KM616FV1000 Family : 3.0V(Min) ~ 3.6V(Max)
KM616FS1000 Family : 2.3V(Min) ~ 3.3V(Max)

Process Technology : 0.4/m Full CMOS

KM6&16FR1000 Family : 1.8V(Min) ~ 2.7V(Max)

.

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

Low Data Retention Voltage : 1.5V(Min)
Three state output status and TTL Compatible

The KM616FV1000, KM616FS1000 and KM616FR1000 family
are fabricated by SAMSUNG's advanced Full CMOS process

technology. The family can support various operating tempera-
ture ranges and have various package types for user flexibility of
system design. The family also support low data retention voit-

age for battery back-up operation with low data retention cur-

rent.

PRODUCT FAMILY
KMB16FV1000 3.0~36V | 70%85@Vcc=3.310.3V ke BOmA(Max)
Commercial 70*/85@Vce=3.310.3V 80mA(Max)
KMB16FS1000 ! 2.3~3.3V I5uR**
~70C * =5 5+

(0~707C) 120150@vee=2502v | A0 SOMAMEX) | 44 +o0pqn)
KM816FR1000 1.8-2.7V 300*@Vec=2.0£0.2V 20mA(Max) | Forward/
KMB16FV1000! 3.0-38V | 7085@Vcc=3.3%0.3V e 80mA(Max) | Reverse

Industria ~ 70*/85@Vcc=3.3+0.3V - 80mA(Max)
KMBTEFS10001 | go~gsc) | 23733V | yp0vms0@vCC=25+02v ’f&"a\x) 50mA(Max)
KM816FR 10001 1.827V 300*@Vec=2.0£0.2V 20mA(Max)

* measured with 30pF test load, ** for low power version, *** for super low power version with special handling.

PIN DESCRIPTION

FUNCTIONAL BLOCK DIAGRAM

[ P 4l a As (e
A2 4 A A 19
[y K 23 A Ar (42
A4 @3 T TE Cjet
Liw U 407 U U8 [Jé0
Te ®[T 6 e
vo ] 7 387 voss 110w 30
vo: [}8 373 voss o CJ37
vo: [} 8 3671 vou von CJ3s
vo. C}o 44-TSOP(||) 357 vou won 35
vee Chit 347 vss vss CJu
vss CJ12 Forward 33[7 vee vee C]33
wos CJ13 32[3 von wor: C]32
uos [CJ14 313 vou von O3
vor Cf1s 301 vou ow J20
w0s CJ16 20 vos vos Cl2s
WE N7 28I NC Ne Cj2e
As (18 27 A A 27
Au (e 261 A A Cas
An Ezo 2513 A Aw C2s
An (21 243 an An 24

ne Cf22 2 Ne Ne O

44-TSOP(II)
Reverse

D) |
ot gAa Ao~A1s 5 ﬁ Memory
2B Q-5
sEa o 3 Array
PHa g 3
s[OA
8[1Ts 1
7Bvo
ek = N
10 WO,
1 (3
|; gzss WE {J/
. oE ct
1581 vor _—D—
18177 vos
17{IWE
1817 Aws
1973 Au
200 An
2 A
2Ne : :
Address Inputs B Lower Byte(l/01~s)
Write Enable Input| UB Upper Byte(l/Os~16)
Chip Select Input | Vce Power
Output Enable Vss Ground .
1/01~1/0O16 | Data Inputs/Out- | N.C No Connection

Simsuig
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KM616FV1000, KM616FS1000, KM616FR1000 Family

CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION

f Name

KM616FV1000T-7
KM616FV1000T-8
KM616FV1000R-7
KM616FV1000R-8

KM616FS1000T-12
KM616FS1000T-15
KM616FS1000R-12
KM616FS1000R-15

KM616FR1000T-30
KM616FR1000R-30

Function

Name

44-TSOP F, 70ns, 3.3V, LL
44-TSOP F, 85ns, 3.3V, LL
44-TSOP R, 70ns, 3.3V, LL
44-TSOP R, 85ns, 3.3V, LL

44-TSOP F, 120/70ns, *2.5/3.0V, LL
44-TSOP F, 150/85ns, 2.5/3.0V, LL
44-TSOP R, 120/70ns, 2.5/3.0V, LL
44-TSOP R, 150/85ns, 2.5/3.0V, LL

44-TSOP F, 300ns, **2.0/2.5V, LL
44-TSOP F, 300ns, 2.0/2.5V, LL

KM616FV1000TI-7

KM616FV1000TI-8
KM616FV1000RI-7
KM616FV1000RI-8

KM616FS1000TI-12
KM616FS1000TI-15

KM616FS1000RI-12

KM616FS1000RI-15

KM616FR1000TI-30
KM616FR1000R1-30

44-TSOPF, 70ns, 3.3V, LL
44-TSOPF, 85ns, 3.3V, LL
44-TSOPR, 70ns, 3.3V, LL
44-TSOPR, 85ns, 3.3V, LL

44-TSOP F, 120/70ns, 2.5/3.0V, LL
44-TSOP F, 150/85ns, 2.5/3.0V, LL
44-TSOP R, 120/70ns, 2.5/3.0V, LL
44-TSOP R, 150/85ns, 2.5/3.0V, LL

44-TSOP F, 300ns, 2.0/2.5V, LL
44-TSOP F, 300ns, 2.0/2.5V, LL

* The meaning of 2.5V/3.0V, 120/70ns is that the operating Vcc is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V£0.2 and 70ns @3.0V£0.3. This type of
meaning is applied to other notations like the example.
** But in case of KM616FR1000T-30, there is only one speed bin, 300ns though it supports wide range operating VCC.

PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION

The product names for super low power version has letter[L} at the end of product name of low low power version. The part name for
64Kx16 Super Low Power product operating at 2.3~3.3V with 70ns @ 3.0V and 120ns @ 2.5V will be KM616FA1000TI-12L.

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with
special treatment.

ORDERING INFORMATION

KMB 16 X X 1000 X X X - T
Blank-Low Low Power, L-Super Low Power

Access Time : 7=70ns, 8=85ns, 10=100ns, 12=120ns,
15=150ns, 30=300ns
Operating temperature : I=Industrial, E=Extended, Blank=Commercial
Package Type : G=SOP, T=TSOP Forward
R=TSOP Reverse
Die Version : B=3st generation
Density : 1000=1Mbit
V=3.0~3.6V, $=2.3~3.3V, R=1.8~2.7V Vcc
Process Technology : F-Full CMOS(6-Tr Cell)
Organization : 16=x16
SEC Standard SRAM
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

. . . _ Symbol atings
Voltage on any pin relative to Vss VIN,VouT -0.2 to 3.6V \ -
Voltage on Vcc supply relative to Vss Vee -0.2 to 4.0v2 \" -
Power Dissipation » Pp 1.0 w -
Storage temperature TsTG -55 to 150 C -
KMB616FV1000
0to 70 c KM616FS1000
KM616FR1000
Operating Temperature TA
i KM616FV1000i
-40 to 85 : c KM616FS1000!
KM816FR1000I
Soldering temperature and time TSOLDER 260°C, 5sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress ratmg 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. E: to ( rating conditions
for extended periods may affect reliability.

1) Vin/VouT=0.2 to 3.9V for KM616FV1000 Family.

2) Vcc=-0.2 to 4.6V for KM616FV1000 Family.

RECOMMENDED DC OPERATING CONDITIONS*

Product T , Unit

KM616FV1000 Family 3.0 3 3 36 \%

Supply voltage Vce KM616FS1000 Family 23 2.5/3.0 33 \

KM616FR1000 Family 1.8 2.0/2.5 27 \

Ground Vss All Family 0 0 0 \

KM616FV1000 Family Vee=3.310.3V 22 - Vee+0.2 v

. Vee=3.0£0.3V 22 - Vee+0.2 \

KMB16FS1000 Family

Input high voltage VIH . Vee=2.5+0.2V 20 - Vee+0.2 \
KM616FR1000 Family Vee=2.5+£0.2V 20 - Vee+0.2 "2

Vee=2.5+10.2V 1.6 - Vce+0.2 \

Input low voltage ViL All Family -0.2% - 0.4 \

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

* Ta=25T

*** ViL(min)=-1.5V for < 30ns pulse width

CAPACITANCE* (f=1MHz, TA=257C)

Input capacitance
Input/Output capacitance - Cio Vio=0V - 10 pF

* Capacitance is sampled not 100% tested
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KM616FV1000, KM616FS1000, KM616FR1000 Family

CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Input leakage current 18] VIN=Vss to Vce -1 - 1 #A
C3=ViH or WE=ViL,
Output leakage current ILo Vio=Vss to Vee K - 1 A
Operating power supply current | CS1=viL Read - - 109
CC | VIN=VIH or VIL, 110=0mA - mA
. Write - - 205
ime= Read - - 5)
lcct Cycle time=1,5100%duty e 10 mA
Cs1<0.2v Write - - 205
Average operatingcurrent _ Vce=3.3V@70ns B - 804
CS=VIH, llo=0mA
16C2 | Min cycle, 100% duty | Yeo=27V@120ns | - - 50 mA
Vee=2.2V@300ns - - 25
Vce=3.0/3.3V 2.1mA - - 0.4
Output low voltage Vo. loL | Vee=2.5V 0.5mA - - 04 \'
Vee=2.0V 0.33mA - - 0.4
Vce=3.0/3.3V -1.0mA 24 - -
Output high voltage VOH IoH | Vee=2.5V -0.5mA 2.0 - - Y
Vee=2.0V -0.44mA 1.6 - -

Standby Current(TTL) IsB CTS1=ViH - - 0.3 mA
KM616FV1000 Super Low Power - 0.05% 12
KM616FS1000 #A

Standby KM616ER1000 TS>Vee-2.0V Low Low Power - - 52

Current IsBt Otherinput =0~Vcc

(CMOS) KM616FV1000 : Super Low Power - 0.05% 12
KM616FS1000 A
KM616FR1000 Low Low Power - - 52

1) -Commercial Produol‘
Ta=0 to 70°C, Vee=3.3£0.3V for 616FV1000 Family, Vcc=2.3(Min)~3.3VMax)V for 616FS1000 Family,
Vee=1.8(Min)~2.7V(Max)V for 616FR1000 Family.
-Industrial Product : Ta=-40 to 85C, Vce=3.3+0.3V for 616FV10001 Family, Vee=2.3(Min)~3.3V(Max)V for 616FS 10001 Family,
Vee=1.8(Min)~2.7V(Max)V for 616FR10001 Family.

2) The value has difference by +14A
Measured at Vce=3.3(Max).

3) The value is not 100% tested but obtained statistically at Temp=25T

4) - The value is measured at Vec=3.0+0.3V

- Icc2=80mA with 70ns at Vec=3.3£0.3V, but this value is not 100% tested but obtained statistically.

- fcc2=50mA with 120ns cycle at Vce=2.5£0.2V, but this value is not 100% tested but obtained statistically.

- fcc2=25mA with 300ns cycle at Vee=2.0£0.2V, but this value is not 100% tested but obtained statistically.

5) The value is measured ar Vec=3.0£0.3V, The value measured at Vee=2.5%2.0V is under the calue of Vcc=3.0£0.3V.
21
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM
A.C CHARACTERISTICS
TEST CONDITIONS (1.Test Load and Test Input/Output Reference)*
VTM”*
0.4t0 2.2V Vee=3.3V, 3.0V, 2.5V R1**
Input pulse level od
.4 to 1.8V Vee=2.0V
— O & —O
Input rise fall time 5ns -
1.5V Vee=3.3V, 3.0V
input and output reference voltage 1.1V Vee=2.5V Cu R2***
0.9V Vee=2.0V,
X CL=100pF+1TTL .
Output load (See right) See Test Condition #2 * Including 'scope and jig cap
CL=30pF+1TTL ~R1=3070 8, R2=3150 82
*See DC Operating conditions "Vrw=2.8V for Vec=3.013.3V
=23V for Vce=2.5V
=1.8V for Vcc=2.0V
TEST CONDITIONS (2. Temperature and Vec Conditions)
roduct Family | Temperatire . Range Typl Supply Vec Spee
KM616FR 1000 0~70C 1.8(Min)~2.7(Max) 2.0V % 0.2 Operation 300*ns
3 , 2.5V £ 0.2 Operation 120*/150ns .
KM616FS1000 0~70TC 2.3(Min)~3.3(Max) Commercial
3.0V % 0.3 Operation 70*/85ns
KM616FV1000 0~70C 3.0(Min)~3.6(Max) 3.3V % 0.3 Operation 70%/85ns
KM616FR1000I -40~85C 1.8(Min)~2.7(Max) 2.0V % 0.2 Operation 300*ns
. i 2.5V * 0.2 Operation’ 120*/150ns
KM616FS10010 -40~85T 2.3(Min)~3.3(Max) Industrial
3.0V % 0.3 Operation 70*/85ns
KM616FV1000I -40~85C 3.0(Min)~3.6(Max} 3.3V % 0.3 Operation 70*/85ns
* All the parameters are measured with 30pF test load
212
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KM616FV1000, KM616FS1000, KM616FR1000 Family

CMOS SRAM

PARAMETER LIST FOR EACH SPEED BIN

Read cycle time

Address access time tAA - 70 - 85 - 100 | - 1220 | - 150 | - [300 | ns
Chip select to output tco1 - 70 - 85 - 100 - 120 - 150 - 300 | ns
tco2
Output enable to valid output tOE - 35 - 45 - 50 - 60 - 75 - 150 | ns
UB, [B Access Time tBA - |3 | - |4 )| - |50)| - |60]| - |75 - |150] ns
Chip select to low-Z output tLz1 10 - 10 - 10 - 20 - 20 - 50 - ns
. tLz2
Output enable to low-Z output toLz 5 - 5 - 5 - 20 - 20 - 30 - ns
tBLZ
Chip disable to high-Z output tHZ1 0 25 0 25 0 30 0 35 0| 40 0 60 ns
tHZ2
Output disable to high-Z output | tOHZ 0 |25 0 |25 0 30 0 35 0 | 40 0 60 | ns
tBHZ
Output hold from address toH 10 - 15 - 15 - 15 - 15 - 30 - ns
Write |Write cycle time twc 70 - 85 - 100 - 120 - 150 - 300 - ns
Chip select to end of write tcw 65 - 70 - 80 - 100 - 120 - 300 - ns
Address set-up time tAS 0 - 0 - 0 - 0 - 0 - 0 - ns
Address valid to end of write tAW 65 - 70 - 80 - 100 - 120 - 300 - ns
Wirite pulse width twp | 55| - | 60 - 70 - 80 - }100| - 200 - ns
UB, LB Valid to End of Write tew | 65 - | 70 - 80 - |100}| - {120 - |300]| - ns
Wiite recovery time tWR 0 - 0 - 0 - 0 - 0 - 0 - ns
Wirite to output high-Z tWwHZ 25 0 25 0 30 0 35 0 40 0 60 ns
Data to write time overlap tow .| 30 | - 35 - 40 - 50 - 60 - 120 - ns
Data hold from write time tDH 0 - 0 - 0 - 0 - - 0 - ns
End write to output low-Z tow - 5 - - - - 20 - ns
* not yet available, only for reserved speed bins.
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM
DATA RETENTION CHARACTERISTICS

Ve for data retention VDR CS=Vee-2.0V 15 - 3.6 \%
) Vee=3.0V " | Super Low Power b - 1.0
Data retention current IDR TS Vee 0.2V - )
= Vee-U. Low Low Power - - 5.0
Data retention set-up time tSDR See data retention 0 - - ns
Recovery time tRDR waveform tRC - -

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

2) Industrial Product : Ta=-40 to 85 C, unless otherwise specified
** Ta=25C, the value is too small to detect by test machine, 0.014A statistically
*** The min value is almost OnA statistically

DATA RETENTION WAVE FORM

(CS controlied)
Data Retention Mode |

Vee [+ tsor

ELECTRONICS
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled )
(TS=0OE=ViL, WE=ViH, UB or, and [B=V1L)

Address >< *
OH

Data Out

Data Valid

TIMING WAVEFORM OF READ CYCLE (WE=ViH)

Address

| UB, 8 ////////////////////%

ql

.

Data Valid

1.tHZ and tOHZ are defined as the time at which the outputs

ELECTRONICS




KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (WE Controlled) '

Adras *_ _

wEs

= S—

Data out Data Undefined === B
: / -

Address ( ‘ *‘ _

*****

s XK Y

C

tow o4
Data in [; Data Valid L

Data out High-Z High-Z

ELECTRONICS
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (UB, [B Controlled)

Address L L
UB,IB 3‘ 71

Data out High-Z High-Z

NOTES (WRITE CYCLE)

1. Awrite acours during the overlap (tWWP) of a low TS and low WE. A write begins when TS goes low and WE goes low with asserting UB or LB for single
byte operation or simultenious asserting UB and LB for double byte operation. A write ends at the earliest transition when CS goes high and WE goes high.

The tWP is d from the beginning of write to the end of write.
2. tCW is measured from the TS going low to end of write.
3.tasis d from the add: valid to the beginning of write,

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

FUNCTIONAL DESCRIPTION

E—S- . f:B- .l uB WE | OF Mode II01~8 HOs18 Cun‘entMade

H X X X X Not Select High-Z High-Z Isb1

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

L H H X X High-Z High-Z fec

L L H H L Read Dout High-Z

L H L H L Read High-Z Dout Icc

L L L H L Read Dout Dout

L L H L X Wirite Din High-Z lec

L H L L X Write High-Z Din

L L L L X Write Din Din

* X means don't care (Must be in high or low states)

ELECTRONICS
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KM616FS1000Z, KM616FR1000Z Family

Preliminary |

CMOS SRAM

64Kx16 bit Super Low Power and Low Voltage Full CMOS SRAM

with 48-CSP(Chip Size Package)

FEATURES

« Process Technology : 0.4xm Full CMOS
« Organization :64Kx16
» Power Supply Voltage

KMB16FS2000Z Family : 2.3V(Min) ~ 3.3V(Max)
KM616FR2000Z Family : 1.8V(Min) ~ 2.7V(Max)

« Low Data Retention Voitage : 1.5V(Min)
« Three state output status.and TTL Compatible
« Package Type : 48-CSP with 0.75mm ball pitch

GENERAL DESCRIPTION

The KM616FS1000Z and KM616FR1000Z family are fabri-
cated by SAMSUNG's advanced Full CMOS process technol-
ogy. The family can support various operating temperature
ranges and has very samli from factor with 0.75 ball pitch and 6
x 8 ball array. The family also support low data retention voltage
for battery back-up operation with low data retention current.

PRODUCT FAMILY
) 1voo'@'v'c¢='3.o£d.3v BOmA(’Ma;)k -
KM616FS1000Z Commercial 2.3~3.3V " - + 5/lA
(0~70T) 150*@Vee=2.5£0.2V 50mA(Max) (max) 48-CSP
KM616FR1000Z 1.8~2.7V 300*@Vce=2.0£0.2V 25mA(Max) (6x8 ball area
, - 100*@Vee=3.0£0.3V 80mA(Max) with 0.75mm
KM616FS1000ZI Industn.a 2.3~3.3V 150*@Vcc=2.5%0.2V 50mA(Max) 5uh ball pitch)
(-40~85°C) (max)
KM616FR1000ZI 1.8~2.7V 300*@Vee=2.0£0.2V 25mA(Max)
* The parameter is measured with 30pF test load. .
48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM
‘ 1 2 3 4 5 6
Al B [ TE | a | A A | NC glls
— — A0~A15 :5; B Memory
B | 1/Os UB A3 A4 (o5} 1/O1 T § Array
C | vomw | o1 As A6 o2 | 103 < e
D| vss | #O012 | NC A7 tos | Vee - l
E| Vec | 1fO13 NC NC 1105 Vss _ > I
WE
F /015 /014 A4 A15 [l{e]] /107 — Ctrl
Gluws | N | Az | Az | WE | wos E
H NC As A9 A10 Al1 NC
* See last page for package dimension. 7 ANE : Functlo i
Ao~A15 Address Inputs B Lower Byte(l/O1 ~8)
WE | Wiite Enable Input | UB Upper Byte(l/Og - 16)
cs Chip Select Input | Vce Power
OE Output Enable Input |Vss Ground
1/01~1/016 | Data Inputs/Outputs | N.C. No Connection

LS ms v

ELECTRONICS
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Prel,
CMOS SRAM

KM616FS1000Z, KM616FR1000Z Family

PACKAGE DIMENSIONS (Units : mm)

Ball #A1

n
B

Min Typ Max
A - 0.75 -
B 5.90 6.00 6.10
B1 - 375 -
c 790 | 8.00 8.10
c1 - 5.25 -
D 0.30 0.35 0.40
E - 0.80 0.81
E1 - 0.55 -
E2 - 0.25 -
Y - - 0.08

Side View

Detail A

0.25/Typ.

E1

Detail A

0.55/Typ.

0. 32/Typ.

Elastomer

Elastomer

0.42/Typ.

\ SRAM Die

Notes,
1. Bump counts : 48(8row x 6row)
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.)
3. All tolerence are +/-0.050 unless
otherwise specified.
4. Typ : Typical
5. Y is copianarity : 0.08(max)
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM

256Kx8 hit Super Low Power and Low Volitage Full CMOS Stafic RAM

FEATURES

Process Technology : 0.4/m Full CMOS

Organization : 256Kx8

Power Supply Voltage

KM68FV2000 Family : 3.0V(Min) ~ 3.6V(Max)

KM68FS2000 Family : 2.3V(Min) ~ 3.3V(Max)

KM68FR2000 Family : 1.8V(Min) ~ 2.7V(Max)

Low Data Retention Voltage : 1.5V(Min)

Three state output and TTL Compatible

Package Type : JEDEC Standard
32-TSOP(l)-Forward/Reverse

.

GENERAL DESCRIPTION

The KM68FV2000, KM68FS2000 and KM68FR2000 family are

fabricated by SAMSUNG's advanced Full CMOS process tech-
nology. The family can support various operating temperature
ranges and have various package types for user flexibility of
system design. The family also support low data retention voit-
age for battery back-up operation with low data retention cur-
rent.

PRODUCT FAMILY
KM68FV2000 3.0~3.6V 70*/85@Vecc=3.3+0.3V - 60mA(Max)
c il — 24A 32-TSOP(I)
KMBSFS2000 oom?e.rccla 2.3~3.3V ?5@Vcc—3.0_—0.iv N0uA** 55mA(Max) Forward/
(0~70C) 120*/150@VCC=2.5+0.2V (Max) 30mA(Max) Reverse
KMB8FR2000 1.8~2.7V 300*@Vcc=2.0£0.2V 15mA(Max)
KM68FV2000! 3.0~3.6V 70*/85@Vcc=3.310.3V . 60mA(Max)
) 2/A 32-TSOP(l)
KMBSFS20001 industria 2.3~3.3V 85@Vcc=3.01£0.3V HOA™ 55mA(Max) Forward/
(-40~857C) 120*/150@VCC=2.5+0.2V (Max) 30mA(Max) Reverse
KM68FR2000! 1.8~2.7V 300*@Vee=2.0+0.2V : 15mA(Max)

* measured with 30pF test load, ** for low power version, *** for super low power version with special handling.

PIN DESCRIPTION

an 5 2 [J3E
" E ; 31 [JAe
™ i 30 [JCS
Au : 4 ® : o
wE =N 28 [ JVOr
cs: s A S
=i 32-TSOP B
vee s 32-sTSOP e
= Type | - Forward =
= 2 110
Au[J12 » o
A (] Y =g
A M =i
As J1s M =i
Ade A
ac]e B
as s B
=] ©l A
= 0[] A
fols 1o
= 32-TSOP =
av o 32-sTSOP 2 1 Ve
ve s Type I-Reverse e
=M 27 3 10s
s 26 3101
=P 2 7 10s
=N TS
~E =y
A il

FUNCTIONAL BLOCK DIAGRAM

5]

€ )
23
° i)
< o

unction.
Address Inputs Vee Power
WE | Write Enable Input | Vss Ground
CS1,CS2 Chip Select Input |1/01~1/08 | Data Inputs/Outputs
OE Output Enable N.C. No Connection

= 1msuvyg
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION

PRODUCT LIST FOR LOW LOW POWER CONSUMPTION

Jart Name

Eunction

Part Name

KM68FV2000T-7
KM68FV2000T-8
KM68FV2000R-7
KM68FV2000R-8

KM68FS2000T-12
KM68FS2000T-15
KM68FS2000R-12
KM68FS2000R-15

KM68FR2000T-30
KM68FR2000R-30

32-TSOP F, 70ns, 3.3V, LL
32-TSOP F, 85ns, 3.3V, LL
32-TSOP R, 70ns, 3.3V, LL
32-TSOP R, 85ns, 3.3V, LL

32-TSOP F, 120/85ns, *2.5/3.0V, LL
32-TSOP F, 150/85ns, 2.5/3.0V, LL
32-TSOP R, 120/85ns, 2.5/3.0V, LL
32-TSOP R, 150/85ns, 2.5/3.0V, LL

32-TSOP F, 300ns, **2.0/2.5V, LL
32-TSOP F, 300ns, 2.0/2.5V, LL

KM68FV2000TI-7

KM68FV2000TI-8
KM68FV2000RI-7
KM68FV2000RI-8

KM68FS2000T!-12
KM68FS2000TI-15
KMB8FS2000R{-12
KM68FS2000RI-15

KM68FR2000TI-30
KM68FR2000RI-30

32-TSOPF, 70ns, 3.3V, LL
32-TSOPF, 85ns, 3.3V, LL
32-TSOP R, 70ns, 3.3V, LL
32-TSOPR, 856ns, 3.3V, LL

32-TSOP F, 120/85ns, 2.5/3.0V, LL
32-TSOP F, 150/85ns, 2.5/3.0V, LL
32-TSOP R, 120/85ns, 2.5/3.0V, LL
32-TSOP R, 150/85ns, 2.5/3.0V, LL

32-TSOP F, 300ns, 2.0/2.5V, LL
32-TSOP F, 300ns, 2.0/2.5V, LL

* The meaning of 2.5V/3.0V, 120/85ns is that the operating VCC is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V£0.2 and 85ns @3.0V+0.3. This type of
meaning is applied to other notations like the example.
** But in case of KM68FR2000T-30, there is only one speed bin, 300ns though it supports wide range operating VCC.

PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION

The product names for super low power versiqn has letter[L] at the end of product name of low low power version. The part name for
128Kx16 Super Low Power product operating at 2.3~3.3V with 85ns @ 3.0V and 120ns @ 2.5V will be KM68FS2000T!-12L.

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with
special treatment.

ORDERING INFORMATION

KME 8 X T ZQPQ - 2[ :
Blank-Low Low Power, L- Super Low Power )
Access Time : 7=70ns, 8=85ns, 12=120ns, 15=150ns, 30=300ns
Operating temperature : I=Industrial, E=Extended, Blank=Commercial
Package Type : T=TSOP Forward, R=TSOP Reverse
Die Version : B=1st generation
Density : 2000=2Mbit
Blank=5V, V=3.0~3.6V, $=2.3~3.3V, R=1.8-2.7V Vcc
Process Technology : F-Full CMOS(6-Tr Cell)

Organization : 8=x8
SEC Standard SRAM

ELECTRONICS



KM68FV2000, KM68FS2000, KM68FR2000 Family . CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouT -0. 2 to 3.6V" \ -
Voltage on Vce supply relative to Vss Vee -0.2to 4.0Vv2 \ -
Power Dissipation Po 1.0 w -
Storage temperature TsTG -55 to 150 T -
Operating Temperature TA Oto70 c KM68FV2000
KM68FS2000
KM68FR2000
-40 to 85 T KM68FV20001
KM68FS20001
KM68FR20001
Soldering temperature and time TSOLDER 260°C, 5sec (Lead Only) - -

* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rallng only and tum:t:onal operation of
the device at these orany other conditions above those indicated in the operating section of this specification is not implied. E: to rating conditions
for extended periods may affect reliability.

1) VINVOUT=0.2 to 3.9V for KM68FV2000 Family.

2) Maximum VCC=-0.2 to 4.6V for KM&8FV2000 Family.

RECOMMENDED DC OPERATING CONDITIONS*

Supply voltage Vcee KM68FV2000 Family ‘ 3.0 33 36 \
KM68FS2000 Family . 23 2.5/3.0 33 \

KM68FR2000 Family 1.8 2.0/25 27 \

Ground Vss All Family - 0 0 0 Vv
Input high voltage VIH KM68FV2000 Family ‘Vee=3.31£0.3V 22 - Vee+0.2 \
KM68FS2000 Family Vee=3.0+0.3V 2.2 - Vee+0.2 \

Vee=2.5+0.2V 20 - Vce+0.2 Vv

KMB68FR2000 Family Vece=2.5+0.2V 2.0 - Vee+0.2 \

Vee=2.5+0.2v 1.6 - Vce+0.2 \

Input low voltage ViL All Family -0.2** - 0.4 \

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

** TA=25C

*** ViIL{min)=-1.5V for < 30ns pulse width

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

Input capacitance CIN Vin=0V - 8 pF

input/Output capacitance ' Cio - Vio=0V - 10 pF

* Capacitance is sampled not 100% tested
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM
DC AND OPERATING CHARACTERISTICS |

. 8 . Test | unit

Input leakage current 1] VIN=Vss to Vcc 2A

C81=ViH or CS2=ViH or WE=VIL,
Output leakage current Lo Vio=Vss to Voo -1 - 1 A
Oberating power supply current lcc CS1=vie, C82=VH Read - - 109 mA
4 VIN=VIH or VIL, llo=0mA Wiite - R 159
Cycle time=1 s 100%duty Read - - 109
lect | TS1<0.2v, Write . s | ™A
CS22VIN=Vee-2.0V -
Average operatingcurrent e
CS1=VIH or CS2=ViH Vee=3.3V@85ns - - 554
lecz L'A9=0m‘}~ 100% g Vee=2.7V@120ns - - 30 mA
n cycle, 100% duty |y cc=2 2v@3oons | - - 15
Vee=3.0/3.3V 2.1mA - - 0.4 \
Output low voltage VoL | loL | vee=25v 0.5mA - - 0.4 \Y
Vee=2.0V 0.33mA - - 0.4
Vee=3.0/3.3V -1.0mA 24 - -
Output high voltage VoH | IoH | yiee=2.5v .0.5mA 20 - - \
‘ Vee=2.0V . -0.44mA 1.6 - -

Standby Current(TTL) IsB CS1=ViH, CS2=ViL - - 0.3 mA
KM68FV2000 Super Low Power - 0.05% 22
KM68FS2000 == A

CS12Vee-2.0V

Standby KM68FR2000 CS22Vee-2.0V or Low Low Power - - 102

Current IsBt | ~gr<00v

(CMOS) KM68FV2000! oth C t =0~V Super Low Power - 0.05% 22
KM68FS2000I erinput =0~vee A
KM68FR2000! Low Low Power - - 102

1) -Commercial Product
TA=0to 70°C, Vce=3.310.3V for 68FV2000 Family, Vee=2.3(Min)~3.3V(Max)V for 68FS2000 Family,
Vee=1.8Min)~2.7V(Max)V for 68FR2000 Family.
-Industrial Product : TA=-40 to 85C, Vcc=3.310.3V for 68FV2000i Family, Vce=2.3(Min)~3.3V(Max)V for 68FS2000! Family,
Vee=1.8(Min)~2.7V(Max)V for 68FR2000! Family.

2) The value has difference by +14A
Measured at Vce=3.3(Max).

3) The value is not 100% tested but obtained statistically at Temp=25C

4) - The value is measured at Vcc=3.0£0.3V
-1CC2=60mA with 70ns at Vec=3.3%0.3V, but this value is not 100% tested but obtained statistically.
-1CC2=30mA with 120ns cycle at Vce=2.510.2V, but this value is not 100% tested but obtained statistically.
-1CC2=15mA with 300ns cycle at Vcc=2.010.2V, but this value is not 100% tested but obtained statistically.

5) The value is measured ar Vcc=3.0+0.3V, The value measured at Vcc=2.53:2.0V is under the calue of Vcc=3.010.3V.
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM

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

VTM"'
04t022V . | Vce=3.3V, 3.0V, 2.5V gm b
Input pulse level
0.4t0 1.8V Vee=2.0V
Input rise fall time 5ns -
1.5V Vce=3.3V, 3.0V
input and output reference voltage 1.4V Vee=2.5V Cu R2**
0.9v Vee=2.0V,
. CL=100pF .
Output load (See right) See Test Condition #2 * Including scope and jig capacitance
CL=30pF =R1=30708, R2=3150Q
* See DC Operating conditions "TVTM=2.8V for VCC=3.0/3.3V
=2.3V for VCC=2.5V

=1.8V for VCC=2.0V

TEST CONDITIONS (2. Temperature and Vcc Conditions)

KM68FR2000 0~70C 1.8(Min)~2.7(Max) 2.0V % 0.2 Operation 300*ns
. 2.5V £ 0.2 Operation 120*/150ns !
KM68FS2000 0~70C 2.3(Min)~3.3(Max) Commercial
3.0V £ 0.3 Operation 85ns
KM68FV2000 0~70C 3.0(Min)~3.6(Max) 3.3V £ 0.3 Operation 70*/85ns
KM68FR2000! -40~85C 1.8(Min)~2.7(Max) 2.0V £ 0.2 Operation 300*ns
. 2.5V * 0.2 Operation 120*/150ns
KM68FS20010 -40~85T 2.3(Min)~3.3(Max) Industrial
3.0V £ 0.3 Operation 85ns
KM68FV20001 -40~85C 3.0(Min)~3.6(Max) 3.3V £ 0.3 Operation 70*/85ns

* All the parameters are measured with 30pF test load
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KM68FV2000, KM68FS2000, KM68FR2000 Family

CMOS SRAM

PARAMETER LIST FOR EACH SPEED BIN

Read

Read cycle time tRC -
Address access time tAA - 70 - 85 - 100 | - 120 | - 150 - 1300 ns
Chip select to output tco1 - 70 - 85 - |100{ - 1120 - {150} - [300]| ns
tco2
Output enable to valid output tOE - 35 - 45 - 50 - 60 - 75 - 150 | ns
Chip select to low-Z output tLz1 10 - 10 - 10 - 10 - 20 - 50 - ns
tLz2
Output enable to low-Z output toLz 5 - 5 - 5 - 5 - 10 - 30 - ns
Chip disable to high-Z output tHZ1 0 | 25| 0 | 25 0 30 0 35 0 40 0 60 | ns
tHz2
Output disable to high-Z output | tOHZ 0 25 0 25 0 30 0 35 0 40 0 60 ns
Output hold from address tOH 10 - 15 - 15 - 15 - 15 - 30 - ns
Write |Wirite cycle time twce 70 - 85 - 100 - 120 - 150 - 300 - ns
Chip select to end of write tcw 65 - 70 - 80 - 100 - 120 - 300 - ns
Address set-up time tAS 0 - 0 - 0 - 0 - 0 - 0 - ns
Address valid to end of write AW 65 - 70 - 80 - {100 - 120 - [300| - ns
Write pulse width twp 55 - 60 - 70 - 80 - |100| - |200] - ns
Write recovery time tWR - - 0 - 0 - 0 - 0 - ns
Write to output high-Z twHz 25 25 0 30 35 0 40 0 60 | ns
Data to write time overlap tDwW 30 - 35 - 40 - 50 - 60 - 120 - ns
Data hold from write time tDH 0 - 0 - 0 - 0 - 0 - 0 - ns
End write to output low-Z tow 5 - - 5 - 5 - 5 - 20 - ns
* not yet available, only for reserved speed bins.
225
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM
DATA RETENTION CHARACTERISTICS

Vec for data retention VDR CS1™*=Vee-2.0V 15 36 \
= Super Low Power i 0.1 2.0
Data retention current IDR \é_gc 3 \? M 0.2V P wh
1=Vee-U. Low Low Power - - 10
Data retention set-up time tSDR See data retention 0 - -
ns
Recovery time tRDR waveform tRC - -

* 1) Commercial Product : Ta=0 to 70°C, unless otherwise specified
2) Industrial Product : Ta=-40 to 85C, unless otherwise specified
** TA=25C, the value is too small to detect by test machine, 0.014A statistically
*** The min value is almost OnA statistically
*e+* CS1=Vee-2.0V, CS2=Vee-2.0V( CS1 controlled) or CS2=<0.2V(CS2 controlled)

DATA RETENTION WAVE FORM

1) CS1 controlled
Data Retention Mode

Vce

3.3/3.0/27123M18V- - - - - - - - — -

2) CS2 controlled

| Data Retention Mode |

Vce

23V e e R A
2.0V

CS2

VbR T T T o T oo oo oo

CS2<0.2V
04y T T T Tmmmmoms-e- ettt =
GND ittt
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (Address Controlled)
( CS=0E=ViL, WE=VIH)

Address

Data Out Data Valid

TIMING WAVEFORM OF READ CYCLE (WE=VviH)

Address
/

|

ELECTRONICS



KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (WE Controlled)

ot ]
Address
- X
twre)

1

S (.

W"‘E' twt’(!)“"——_““_’Z
retas) 7
tow ——»le—ton

Datain Data Valid

B

twnz ——q
Data out Data Undefined /

TIMING WAVEFORM OF WRITE CYCLE (CS1 Controlled)

twe 4
Address ( K
twri4)
—tas ot tew)
[+ 5“ 4

——tow ton
Data in >E Data Valid *

Data out High-Z High-Z

ELECTRONICS




KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM
TIMING WAVEFORM OF WRITE CYCLE (CS2 Controlled)

Address *_ —
= L
cs2 7Z e j‘

Data out High-Z High-Z

NOTES (WRITE CYCLE) :

1. A write s during the o rlpf a tow TS hghCS and a low WE. A write begins at the latest transition among TS1 goes low, CSz going high and

WEg glow A write end at the earlie; tranlt among CS1 going high, CS2 going low an: dWEg gh h, {WP is measured from the begining of write
o the end of write.

Zthmea ured from the CS1 going low or CS2 going high to the end of write.
3. tAS is measured from the address valid to the beginning of write.

4. tWR is measured from the end of write to the address change. tWR(1) applied in case a write ends as CS1 or WE going high tWR(2) applied in case

a write
nds as CS2 going to low.

FUNCTIONAL DESCRIPTION

[13 . Mode: . : W0 .. | CurrentMode .
H X X X Power Down High-Z Isb1
X L X X Power Down High-Z Isb, Isb1
L H H H Output Disable High-Z Ilcc
L H H L Read Dout Icc
L H L X Write Din lcc

* X means don't care (Must be in high or low states)

ELECTRONICS




KM68FS2000Z, KM68FR2000Z Family

Preliminary
CMOS SRAM

256K x8 bit Super Low Power and Low Voltage Full CMOS SRAM

with 48-CSP(Chip Size Package)

FEATURES

-

Organization : 256Kx8
Power Supply Voltage

Process Technology : 0.4/m Full CMOS

KM68FS2000Z Family : 2.3V(Min) ~ 3.3V(Max)
KM68FR2000Z Family : 1.8V(Min) ~ 2.7V(Max)

Low Data Retention Voltage : 1.5V(Min)
Three state output and TTL Compatible
Package Type : 48-CSP with 0.75mm ball pitch

GENERAL DESCRIPTION

The KM68FS2000Z and KMB8FR2000Z family are fabricated
by SAMSUNG's advanced Full CMOS process technology. The
family can support various operating temperature ranges and
has very samll from factor with 0.75 ball pitch and 6 x 8 ball
array. The family also support low data retention voltage for bat-
tery back-up operation with low data retention current.

PRODUCT FAMILY
: i 0 : :;'t" . e . Power Dissipation. | .
QO perating i b
s g Ueez) | (sen) .
. 100*@Vce=3.0£0.3V 55mA(Max)
KM68FS2000Z Commercial 2.3~3.3V ) e 104A
(0~70C) 150*@Vce=2.5+0.2V 30mA(Max) (max) 48-CSP
KM68FR2000Z 1.8~2.7V 300*@Vee=2.0+0.2V 15mA(Max) (6x8 ball area
] ~ 100"@Vcc=3.0£0.3V 55mA(Max) with 0.75mm
KM68F52000ZI Industria 2.3~33V 150*@Vec=2.5+02V 30mA(Max) 104A ball pitch)
(-40~85°C) (max)
KM68FR2000Z| 1.8~2.7V 300*@Vcee=2.0+0.2V 15mA(Max)
* The parameter is measured with 30pF test load.
48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM
1 2 3 4 5 6
Al Ao A csz A3 As As £ |5
— Ac~A17 |21 |8
B | 1Os A2 WE Ad A7 1/01 3 §
c| wos | | vo2 < e
D Vss Vee [
CS1
E Vee Vss D L
CS2
F 1107 : 1103
G| 1/0os OE CS1 At A1s 1/04
H As Ato At1 A12 A13 A4
* See last page for package dimension. | Name | Function: Name | Functio
Ao~A17__| Address Inputs Vce
WE Write Enable Input | Vss Ground
CS1,CS2 | Chip Select Input | 1/01~1/08 | Data Inputs/Outputs
OE Output Enable Input |N.C. No Connection

Snmsungg
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KM68FS2000Z, KM68FR2000Z Family

PACKAGE DIMENSIONS (Units : mm)

-~

Ball #A1 Detail A
B
—
lo
Q QN '
o 5 |
Ball #A“l
C v —_ _|_ .....
|
|
|
3
.'/ \
B2 F «——B2—~—1 \ SRAMDie
E / -
Elastomer
Min Typ Max
A : 0.7 - Detail A
B 6.10 6.20 6.30
B1 - 375 - A Notes,
c 1365 | 13.75 | 13.85 g 1. Bump counts : 48(8row x 6row)
c1 - 525 . E 2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.)
D 0.30 035 0.40 o 3. All tolerence are +/-0.050 unless
E R 0.80 0.81 al o , _T_therv;ise'sp:edﬁed.
> > . . ical
£t - 055 - 5§71 Elastomer 5 nyz coinnarit : 0.08(max)
E2 - 0.25 - el o : P Y- 0.
Y - - 0.08 0.3/Typ.
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Preliiminary

KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM

128Kx16 bit Super Low Power and Low Voltage Full CMOS Static RAM

FEATURES

Process Technology : 0.4/m Full CMOS
Organization : 128Kx16

Power Supply Voltage

KM616FV2000 Family : 3.0V(Min) ~ 3.6V(Max)
KM616FS2000 Family : 2.3V(Min) ~ 3.3V(Max)
KM616FR2000 Family : 1.8V(Min) ~ 2.7V(Max)
Low Data Retention Voitage : 1.5V(Min) ’
Three state output status and TTL Compatible
Package Type : JEDEC Standard
44-TSOP(Il)-Forward/Reverse

.

.

GENERAL DESCRIPTION

The KM616FV2000, KM616FS2000 and KM616FR2000 family
are fabricated by SAMSUNG's advanced Full CMOS process
technology. The family can support various operating tempera-
ture ranges and have various package types for user flexibility of
system design. The family also support low data retention volt-
age for battery back-up operation with low data retention cur-
rent.

PRODUCT FAMILY
Standby |
, , CUsen) 4o ({lco2)
KM616FV2000 3.0~3.6V 70%/85@Vcc=3.3£0.3V . 80mA(Max)
. 5 — 24A 44-TSOP(Hl)
KM616FS2000 Commercial 2.3~3.3V 85@Vcc=3.010.3V M0uA™ 80mA(Max) Forward/
~70% * = +
(0~707C) 120*/150@VCC=2.5+0.2V (Max) 50mA(Max) Reverse
KM616FR2000 1.8~2.7V 300*@Vee=2.01+0.2v 20mA(Max)
KM616FV2000! 3.0~3.6V 70*/85@Vcc=3.31£0.3V . 80mA(Max)
Industria 2.3~3.3V 85@Vce=3.0+0.3V 24k 80mA(Max) 44-TSOP(IT)
KM616FS20001 e e N raer & Moph** Forward/
(-40~85T) 120*/150@VCC=2.5£ 0.2V (Max) 50mA(Max) Revers
KM616FR20001 1.8~2.7V 300*@Vec=2.0+0.2V 20mA(Max)
* measured with 30pF test load, ** for low power version, *** for super low power version with special handling.
PIN DESCRIPTION FUNCTIONAL BLLOCK DIAGRAM
IS .
alig U “ A mau J up 5 ﬁ Memory
a2 a7 A As Hes A M o
a3 ofa a Clez ap® EIRE: Array
Al Mlsk S Cjat o A g a
A 18 40§ T8 U8 (Jeo [ Ao
g W18 T8 [Jre {1T5 Y
vo )7 3817 vous Yo ]38 1 vo -
102 8 37] s s 2 —_=a
vo.E s » % P on E i 9 %ﬁ, CS N
vo« 1o 44-TSOP(Il) 353 vou von T35 44-TSOP(Ii) w[Qvo. |7
vl Forward 3 é - VeHw Reverse jEu WE )
vl S =ps OF N Ctrl
ror |15 307 vow 1o [J30 ] vor 7
o (116 29[ vos os [J29 [ 1108
i 2 Ne NC (s D WE
Aw Cl18 700 A As Ch27 @) mp
As [Che 260 A A Cloe [ A
au 20 257 A Aw 25 =y
As 20 24§ Ay An Cloe [ An P
an 22 2fINe [ A ction: :
Ao~A16 | Address Inputs B Lower Byte(/O1~8)
WE Wirite Enable Input |UB Upper Byte(l/O9~16)
CS Chip Select Input | Vee Power
OE Output Enable Vss Ground
1/01~1/O16 | Data Inputs/Out- |N.C. No Connection

s uvgg
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Preliiminary
KM616FV2000, KM616FS2000, KM616FR2000 Family * CMOS SRAM

PRODUCT LIST & ORDERING INFORMATION
PRODUCT LIST FOR LOW LOW POWER CONSUMPTION

KM616FV2000T-7 44-TSOP F, 70ns, 3.3V, LL KM616FV2000TI-7

44-TSOP F, 70ns, 3.3V, LL
KM616FV2000T-8 44-TSOP F, 85ns, 3.3V, LL KMB16FV2000T!-8 44-TSOP F, 85ns, 3.3V, LL
KM616FV2000R-7 44-TSOP R, 70ns, 3.3V, LL KM616FV2000RI-7 44-TSOP R, 70ns, 3.3V, LL
KM616FV2000R-8 44-TSOP R, 85ns, 3.3V, LL KM616FV2000R!-8 44-TSOP R, 85ns, 3.3V, LL

KMB16FS2000T-12 44-TSOP F, 120/85ns, *2.5/3.0V, LL KM616FS2000T1-12 44-TSOP F, 120/85ns, 2.5/3.0V, LL
KM616FS2000T-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL KMB16FS2000T1-15 44-TSOP F, 150/85ns, 2.5/3.0V, LL
KM616FS2000R-12 44-TSOP R, 120/85ns, 2.5/3.0V, LL KM616FS2000R!-12 44-TSOP R, 120/85ns, 2.5/3.0V, LL
KM616FS2000R-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL KMB616FS2000R1-15 44-TSOP R, 150/85ns, 2.5/3.0V, LL

KM616FR2000T-30 44-TSOP F, 300ns, **2.0/2.5V, LL KM616FR2000TI-30 44-TSOP F, 300ns, 2.0/2.5V, LL
KM616FR2000R-30 44-TSOP F, 300ns, 2.0/2.5V, LL KM616FR2000RI-30 44-TSOP F, 300ns, 2.0/2.5V, LL

* The meaning of 2.5V/3.0V, 120/85ns is that the operating VCC is ranged from 2.3V(Min) to 3.3V(Max) with speed 120ns @2.5V £0.2 and 85ns @3.0V £0.3. This type of
meaning is applied to other notations like the example.
** But in case of KM616FR2000T-30, there is only one speed bin, 300ns though it supports wide range operating VCC.

PRODUCT LIST FOR SUPER LOW POWER CONSUMPTION

The product names for super low power version has letter[L] at the end of product name of low low power version. The part name for
128Kx16 Super Low Power product operating at 2.3~3.3V with 85ns @ 3.0V and 120ns @ 2.5V will be KM616FA2000TI-12L.

And if suppliment is required for those products please contact Samsung Electronics Branch near your office. Samsung will support with
special treatment.

ORDERING INFORMATION

__M_Jﬁzsﬁszgms X - Zf
- Blank-Low Low Power, L-Super Low Power

—— Access Time : 7=70ns, 8=85ns, 10=100ns, 12=120ns,
15=150ns, 30=300ns
Operating temperature : I=Iridustrial, E=Extended, Blank=Commercial
-——————  Package Type : T=TSOP Forward
R=TSOP Reverse
Die Version : B=1st generation
Density : 2000=2Mbit )
V=3.0~3.6V, $=2.3~3.3V, R=1.8~2.7V Vcc
Process Technology : F-Full CMOS(6-Tr Cell)
— Organization : 16=x16
SEC Standard SRAM

ELECTRONICS




Preliiminary
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss VIN,VouT -0.2to0 3.6V" Y -
Voltage on Vcc supply relative to Vss Vee -0.2t0 4.0v? \ -
Power Dissipation Pp 1.0 w -
Storage temperature TsTG -55to0 150 C -
' KM616FV2000
Oto 70 c KM616FS2000
KM616FR2000
Operating Temperature TA
KM616FV2000!
-40to 85 T KM616FS2000(
KM616FR2000I
Soldering temperature and time TSOLDER 2607, 5sec (Lead Only) - -

* Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress ratlng only and functlonal operation of
the device at these or any other conditions above those indicated in the operating section of this specification is not implied. Exp to rating conditions
for extended periods may affect reliability.

1) ViNVouT=0.2 to 3.9V for KM616FV2000 Family.

2) Maximum Vee=-0.2 {o 4.6V for KM616FV2000 Family.

RECOMMENDED DC OPERATING CONDITIONS*

KM616FV2000 Family 3.0 33 36

\Y
Supply voltage Vece KM616FS2000 Family 23 2.5/3.0 33 Y
KM616FR2000 Family 1.8 2.0/2.5 27 \Y
Ground Vss All Family 0 0 0 \
KM616FV2000 Family Vee=3.310.3V 22 - Vece+0.2 Y
) Vec=3.0£0,3V 22 - Vee+0.2 v
KM616FS2000 Family
Input high voltage VIH Vee=2.5+0.2V 2.0 - Vee+0.2 v
KM616FR2000 Family Vee=2.5£0.2V 2.0 - Vee+0.2 \'
Vee=2.5+0.2V 1.6 - Vee+0.2 \
Input low voitage ViL All Family -0.2** - 0.4 \'

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

** Ta=25C

*** ViL(min)=-1.5V for < 30ns pulse width

CAPACITANCE* (f=1MHz, TA=25TC)

Input capacitance CiN Vin=0V - 8 pF

Input/Output capacitance Cio Vio=0V - 10 pF

* Capacitance is sampled not 100% tested

DS imsungg ”
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Preliiminary
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM

DC AND OPERATING CHARACTERISTICS

Sym [

* Input leakage current [IN] VIN=Vss to Vce -1 - 1 A
Output leakage current o | CS=ViH or WE=VLL, -1 - 1 2A
Operating power supply current lce TS=viL Read - - 109 mA

ViN=VIH or VIL, lo=0mA Write _ _ 209
ime= o Read - - 109
1cct (_:lcle time=1 xs 100%duty ea mA
CS<o0.2v Write - - 209
Average operatingcurrent Vee=3.3V@85ns - . 804
TS=ViH, lio=0mA
162 | Min cycle, 100% duty | Voe=27V@120ns | - - 60 mA
Vee=2.2V@300ns - - 25
Vee=3.0/3.3V 2.1mA - - 0.4
QOutput low voltage VoL loL | Vee=2.5V 0.5mA - - 0.4 \"
Vee=2.0V 0.33mA - - 0.4
Vce=3.0/3.3V -1.0mA 2.4 - -
Output high voltage VoH IoH | Vec=2.5V -0.5mA 2.0 - - A
Vee=2.0V -0.44mA 1.6 - -

Standby Current(TTL) | I1s8 | TS=vim - - 0.3 mA
KM616FV1000 Super Low Power - 0.05% 22
KM616FS1000 #A

— - R 2)

Standby KM616FR1000 TE 2 Vee-2.0V Low Low Power 5

Current Isg1 Otherinput =0~Vcc

(CMOS) KM616FV1000 P Super Low Power - 0.05% 22
KM616FS1000 7
KM616FR1000 Low Low Power - - 52

1) -Commercial Product
Ta=010 70T, Voc.=3‘3i0.3V for 616FV2000 Family, Vec=2.3(Min)~3.3V(Max)V for 616FS2000 Family,
Vee=1.8(Min)~2.7V(Max)V for 616FR2000 Family.
-Industrial Product : Ta=-40 to 85T, Vec=3.3 0.3V for 616FV2000l Family, Vcc=2.3(Min)~3.3V(Max)V for 616FS2000! Family,
Vee=1.8(Min)~2.7V(Max)V for 616FR2000t Family.
2) The value has difference by * 1/A
Measured at Vec=3.3(Max).
3) The value is not 100% tested but obtained statistically at Temp=25T
4) - The value is measured at Vec=3.0£ 0.3V
- lec2=70mA with 70ns at Vec=3.310.3V, but this value is not 100% tested but obtained statistically.
- Icc2=40mA with 100ns cycle at Vco=2.5+0.2V, but this value is not 100% tested but obtained statistically.
- lec2=20mA with 150ns cycle at Vce=2.0+0.2V, but this value is not 100% tested but obtained statistically.
5) The value is measured ar Vcc=3.010.3V, The value measured at Vcc=2.5%2.0V is under the calue of Vcc=3.0+0.3V.
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Preliiminary
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM

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

VIM*™*

0.4t0 2.2V Vee=3.3V, 3.0V, 2.5V R1**
Input pulse level

0.4t0 1.8V Vce=2.0V O O
Input rise fall time ' 5ns - T
cL* % R

1.5V " Vee=3.3V, 3.0V
input and output reference voltage 1.1V Vee=2.5V 2
0.9V Vce=2.0V,
X CL=100pF "
Output load (See right) See Test Condition #2 * Including scope and jig
CL=30pF *R1=3070Q, R2=3150Q

***VTM=2.8V for VCC=3.0/3.3V
=2.3V for VCC=2.5V
=1.8V for VCC=2.0V

* See DC Operating conditions

TEST CONDITIONS (2. Temperature and Vcc Conditions)

g pical Supply vec €
KM616FR2000 0~70C 1.8(Min)~2.7(Max) 2.0V £ 0.2 Operation 300*ns
. . 2.5V £ 0.2 Operation 120*/150ns .
KM616FS2000 0~70C 2.3(Min)~3.3(Max) Commercial
3.0V £ 0.3 Operation 85ns
KM8616FV2000 0~70C 3.0(Min)~3.6(Max) 3.3V £ 0.3 Operation 70*/85ns
KM616FR2000! -40~85C 1.8(Min)~2.7(Max) 2.0V £ 0.2 Operation 300*ns
. 2.5V £ 0.2 Operation 120*/150ns
KM616FS20010 -40~85C 2.3(Min)~3.3(Max) - Industrial
v 3.0V % 0.3 Operation 85ns
KM616FVv2000I 40~65'C 3.0(Min)~3.6(Max) 3.3V £ 0.3 Operation .70"/85ns

* All the parameters are measured with 30pF test load

ELECTRONICS



KM616FV2000, KM616FS2000, KM616FR2000 Family

Preliiminary
CMOS SRAM

PARAMETER LIST FOR EACH SPEED BIN

Read |Read cycle time tRC 70 - 85 - 100 | - 120 | - 150 | - | 300 | - ns
Address access time tAA - 70 - 85 - 100 | - 120 | - 150 | - | 300 ]| ns
Chip select to output tco1 - 70 - 85 - |100]| - [120f - | 150 - |300| ns
tco2
Output enable to valid output tOE - 35 - 45 - 50 - 60 - 75 - 150 | ns
UB, LB Access Time tBA - |3 | -|4]| - |5 | - |60]| - |75 - |150]| ns
Chip select to low-Z output tLz1 10 - 10 - 10 - 20 - 20 - 50 - ns
tLz2
Output enable to low-Z output toLz 5 - 5 - 5 - 20 - 20 - 30 - ns
tBLZ
Chip disable to high-Z output tHZ1 0 (25 0 25 0 30 0 35 0 40 0 60 | ns
tHZ2
Output disable to high-Z output | tOHZ 0|25 0 | 25 0 | 30 0 35 0 | 40 0 60 | ns
tBHZ
Output hold from address tOH 10 - 15 - 15 - 15 - 15 - 30 - ns
Write |Write cycle time twc 70 - 85 - 100 - 120 | - 150 | - 300 - ns
Chip select to end of write tcw 60 - 70 - 80 - 100 - 120 | - 300 - ns
Address set-up time tAS 0 - 0 - 0 - 0 - 0 - o] - ns
Address valid to end of write taw 65 - 70 - 80 - 100 - 120 | - 300 - ns
Write pulse width twe 55 - 60 - 70 - 80 - 100 | - 200 - ns
UB, LB Valid to End of Write- tBw | 65 - 70 - 80 - 100} - |120| - [300| - ns
Write recovery time tWR 0| - 0 - 0 - 0 - 0 - 0 - ns
Write to output high-Z tWHZ 0 25 0 25 0 30 0 35 0 40 o] 60 ns
Data to write time overlap tow 30 - 35 - 40 - 50 - 60 - 120 - ns
Data hold from write time tDH 0 - 0 - 0 - 0 - 0 - 0 - ns
"{End write to output fow-Z tow - 5 - 5 - - 5 - 20 - ns
* not yet available, only for reserved speed bins. )
237
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~ Preliiminary
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM

DATA RETENTION CHARACTERISTICS

Ve for data retention VDR CS=Vce-2.0V 1.5 - 36 | VWV
= Super Low Power b il 2.0
Data retention current IDR \%CZ%OVO oV P A
) ce-. Low Low Power - - 5.0
Data retention set-up time tSDR See data retention 0 - - ns
Recovery time ' {RDR waveform tRC - -

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

2) Industrial Product : Ta=-40 to 85C, unless otherwise specified
* Ta=25C, the value is too small to detect by test machine, 0.014A statistically
*** The min value is almost OnA statistically

DATA RETENTION WAVE FORM

(CS controlled)
Data Retention Mode

1,
(RDR

Vee

CS = Vee - 0.2V

ELECTRONICS



Preliiminary
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM

TIMMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE(1) (Address Controlied)
( CS=0E=Vi., WE=VIH, UB or, and LB=ViL)

Address X - *

Data Out

NOTES (READ CYCLE)
1. tHZ and tOMZ are defined as the time at which the outputs ach
At any giv

e outputs achieve the open circuit conditions and are not referenced to output
oltage condition, tHZ(max.) is less than tLZ(min.) both for a given device and from d

ELECTRONICS




4 Preliiminary
KM616FV2000, KM616FS2000, KM616FR2000 Family CMOS SRAM

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

Address *
twra)

WE twe(1) ————————
7[
Me-tas(3)
. tow ———»le—ton
Data in Data Valid *

‘——twnz—q
v/

Data out Data Undefined

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

twe .
Address K
twh(s)
tew)

Y
tas@)y

o l( 7[

we | "

tow ——sle—1toH
Data in ; Data Valid

Data out High-Z. High-Z

ELECTRONICS




KM616FV2000, KM616FS2000, KM616FR2000 Famifiy :

Preliiminary

CMOS SRAM
~ TIMING WAVEFORM OF WRITE CYCLE(3) (UB, LB Controlled)
Address . )L _
ﬁ, _ XK taw 7£
Data in tD;ata_—V;:i—d—tDH_*
FUNCTIONAL DESCRIPTIO
e [ 8 [ s | we | 8 | Mode | | woswe | curmentMode |

ﬂ ELECTRONICS
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Preliminary
KM616FS2000Z, KM616FR2000Z Family CMOS SRAM

128Kx16bit Super Low Power and Low Voltage Full CMOS SRAM
with 48-CSP(Chip Size Package)

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4m Full CMOS The KM616FS2000Z and KM616FR2000Z family are fabri-

« Organization :128Kx16 cated by SAMSUNG's advanced Full CMOS process technol-

« Power Supply Voltage ogy. The family can support various operating temperature
KMB16FS2000Z Family : 2.3V(Min) ~ 3.3V(Max) ranges and has very samll from factor with 0.75 ball pitch and 6
KM616FR2000Z Family : 1.8V(Min) ~ 2.7V(Max) x 8 ball array. The family also support low data retention voltage

+ Low Data Retention Voltage : 1.5V(Min) for battery back-up operation with low data retention current.

Three state output status and TTL Compatible
Package Type : 48-CSP with 0.75mm ball pitch

PRODUCT FAMILY
. 100*@Vce=3.0+£0.3V 80mA(Max)
KMB16FS2000Z | Commercial 2.3~3.3V . B 10A
(0-70%) 150*@Vee=2.5+0.2V 50mA(Max) g | 4e-csP
KM616FR2000Z 1.8~2.7V 300*@Vee=2.0+0.2V 25mA(Max) (6x8 ball area
, § 100*@Vce=3.0£0.3V 80mA(Max) with 0.75mm
KMB16FS2000ZI Industria 2.3~3.3V 150*@Vec=2.5+0.2V 50mA(Max) 10£A ball pitch)
(-40~857T) (max)
KM616FR2000ZI 1.8~2.7V 300"@Vcc=2.0+0.2V 25mA(Max)
* The parameter is measured with 30pF test load.
48-CSP PIN TOP VIEW FUNCTIONAL BLOCK DIAGRAM
1 2 3 4 5 6
Al B [ o8 | A A Az | NC 25
— 0 ! — Ao~Ate E B Memory
B 1/09 UB A3 Ad CS 1101 3 § Array
C | 10w | Vo As As o2 | WOs < °
D| Vss /012 NC A7 1104 Vee =5 .
E| Vec | 1O13 NC Ats I/Os Vss _ >
WE
F | vo1s | 1/O14 At4 A15 11086 1f07 — ctrl
G| wow | NC | Az | Az | WE | wos ;g—,—‘w
H NC As Ag A10 A NC
* See last page for package dimension. : runclion i i
Ao~A1s B Lower Byte(l/O1 ~ 8)
WE Write Enable Input | UB Upper Byte(1/09 ~ 16)
CcS Chip Select Input | Vce Power
OE Output Enable Input | Vss Ground
1/01~1/016 | Data Inputs/Outputs | N.C. No Connection

ELECTRONICS
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Pre
CMOS SRAM

KM616FS2000Z, KM616FR2000Z Family

PACKAGE DIMENSIONS (Units : mm)

B > s

B2
Min Typ Max
A - 0.75 -
B 6.10 6.20 6.30
B1 - 375 -
9] 13.65 13.75 13.85
C1 - 5.25 -
D 0.30 0.35 0.40
E - 0.80 0.81
E1 - 0.55 -
E2 - 0.25 -
Y - - 0.08

Detail A

0.55/Typ.

1 e
/ \
£ B2 . SRAM Die
E /
/
Elastomer
Detail A
Notes,
1. Bump counts : 48(8row x 6row)
2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.)
3. All tolerence are +/-0.050 unless
otherwise specified.
g e— 4. Typ : Typical
astomer 5. is copianarity : 0.08(max)
0.3/Typ.
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KM88FS87, KM88FR87 Family

Preliminary
MSRAM

Integrated 256K x 8 bit MaskROM with 128K x 8 bit SRAM

FEATURES

« Process Technology : 0.4/m Full CMOS

Both ROM and RAM in one chip
Organization : 256Kx8(ROM),

128K x 8(SRAM)
Power Supply Voltage

KM88FS87 Family : 2.3V(Min) ~ 2.7V(Max)
KMB88FR87 Family : 1.8V(Min) ~ 2.2V(Max)

-

Low Data Retention Voltage : 1.5V(Min)
Three state output status and TTL Compatible
Package Type : 32-TSOP | - Forward

32-sTSOP 1 - Forward

GENERAL DESCRIPTION

The KMBBFS87 is fabricated by SAMSUNG's advanced Full
CMOS process technology. The family is a combination chip
consist of 2Mbit ROM organized as 256K words by 8bits and
1Mbit SRAM organized as 128K words by 8bits.

The family can support various operating temperature ranges
and super low voltage operation. The family also support low
data retention voltage for battery back-up operations with low
data retention current.

_ Function

L] o

Addresses for ROM & SRAM array

MSB address for only ROM

SRAM array select

CE ROM array select

WE SRAM Write Enable
G

Output Enable

1/101~8

Inputs & Output signals 1/0

*MA17 is used only for ROM

PRODUCT FAMILY
ating Speed
~Temp.Range | Sns)t
KMBEFS87 Commercial | 23~27V 250/500 N
0~70°C) ~ -
KM88FR87 ( 1.8~2.2V 250/500 32.5TSOP |
KMB88FS87I Industria 2.3~2.7V 250/500 Forward
KM88FRS7I (-40~857C) 1.8~2.2V 250/500
* measured with 30pF test load
PIN DESCRIPTION ADDRESS SCRAMBLE
LSB.. MSB
= MY o =1 SRAM SMAO, oo SMA16
Swe s A =hie ROM SMAQ, .. SMA16, MA17*
SMAW 5 28 310
MAv s 27 [0, * MA17 is not used for 128Kx8 RAM
Ve]:  32-TSOP()- Forward %3V
oEEs 32-5TSOP(I)- Forward %[
SMAis T |11 22 [ 310
SMA2 [ 12 2110
SMA7 (13 20 [ Ao
SMA: (] 14 19 [~ SMAs
SMAs [ 15 18 [ SMA2
SMA. [] 18 17 1 SMA

KEY APPLICATION

Alpha-numeric pager, CT2, Cellular phone, POS, PDA,
Electronic Data Bank, etc.

s v

ELECTRONICS
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KM64B261A BiCMOS SRAM
64K x 4 Bit High-Speed BiCMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Fast Access Time 6, 7, 8,ns(Max.) The KM64B261A is a 262,144-bit high-speed Static Random

« Low Power Dissipation Access Memory organized as 65,536 words by 4 bits. The
Standby (TTL)  : 90mA(Max.) KM64B261A uses four common input and output lines and has

an output enable pin which operates faster than address access

(CMOS): 20mA(Max.) time ar read cycle. The device is fabricated using SAMSUNG's

Operating Current :160mA(f=100MHz) advanced BiICMOS process and designed for high-speed circuit
« Single 5.0V% 5% Power Supply technology. It is particularly well suited for use in high-density
» TTL Compatible Inputs and Outputs high-speed system applications. The KM64B261A is packaged
+ Fully Static Operation in a 300 mil 28-pin plastic SOJ .

- No Clock or Refresh required
» Three State Outputs
« Center Power/Ground Pin Configuration
« Standard Pin Configuration
KM64B261AJ : 28-SOJ-300

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)

N

I Pre-Charge-Circuit J o [ O
I I I a2
Ao ——— 55— n [3]
I s n ]
s [3]
Memory Array o1 [8]

128 Rows
512x4 Columns Voo [7] SOJ

— Vss [E
As — 5 voz [3]

Ae—-—*{\}——v'_j WE (1]
I I A4 [11]

—] > Data — 1/O Circuit N
1/01 ~ 1/04 As [12]
H>H Cont |— Column Select H A6

[ v

A7 As Ag A10A11A12A13A14A15
—

TS —— PIN FUNCTION

WE — __PinName | PinFunction

— —{ Ao-A1s Address Inputs

OE WE Write Enable

cs Chip Select

OE Output Enable

1/01 ~ /04 Data Inputs/Outputs

Vce Power(5.0V)

Vss Ground

N.C No Connection

ELECTRONICS
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KM64B261A BiCMOS SRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit

Voltage on Any Pin Relative to Vss VIN, VouTt -05t07.0 \'

Voltage on Vce Supply Relative to Vss Vee -05t07.0 \

Power Dissipation Po 1.0 w

Storage Temperature TsTG -65to0 150 c

Operating Temperature Ta 0to 70 c

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS(Ta= 010 70C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.75 5.0 5.25 v
Ground Vss 0 0 0 \
Input Low Voltage VIH 22 - Vee + 0.5** v
Input Low Voltage ViL -0.5* - 0.8 \

* ViL(Min) = -2.0(Pulse Width<3ns) for

I < 20mA

** VIH{Max) = Vcc + 2.0V(Pulse Width<8ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(TA = 0 to 70C Vcc= 5.0V + 10%, unless otherwise specified)

Parameter Symbol Test Conditions Min Max Unit
Input Leakage Current I VIN = Vss toVcc -10 10 A
Output Leakage Current o CS=ViH or OE=ViH or WE=ViL -10 10 «A
Vout = Vss to Vcc
Operating Current lcc E 00MHz, 100% Duty - 160 mA
CS=ViL, VIN = ViH or ViL, louT=0mA
Standby Current IsB Min. Cycle, CS=ViH - 90 mA
IsB1 f=0MHz, CS = Vcc-0.2V, . 20 A
VIN 2 Vce-0.2V or VIN < 0.2V
Output Low Voltage Level Vo. loL=8mA 04 Vv
Output High Voltage Level VoH [oH=-4mA 24 - \
CAPACITANCE*(Ta=25C, f=1.0MHz)
Item Symbol Test Conditions MIN Max Unit
Input/Output Capacitance Cio Viro=0V - 7 pF
Input Capacitance CIN VIN=0V - 7 pF

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

L= v
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KM64B261A

BiCMOS SRAM

AC CHARACTERISTICS(Ta=0 to 70, Vcc = 5.0V * 5%, unless otherwise noted.)

TEST CONDITIONS
. Parameter ~ Valie
Input Pulse Levels 0V to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below
Output Loads({A) Output Loads(B)

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ

DOUT ( )

il

DOUT

Zo=50Q

2550

AMA
W

TRL =500

O

VL=15V

* Including Scope and Jig Capacitance

+5.0V
4802

5pF*

LS unig

ELECTRONICS

READ CYCLE
F . 'KM64B261A6 -KMB6. G
 Parameter e e e o 1 Unit
Read Cycle Time tRC 6 - 7 - 8 - ns
Address Access Time tAA - 6 - 7 - 8 ns
Chip Select to Output tCO - 6 - 7 - 8 ns
Output Enable to Valid Output tOE - 4 4 - 4 ns
Chip Enable to Low-Z Output Access Time tLZ 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 1 - 1 - 1 - ns
Chip Disable to High-Z Output tHZ 0 3 0 35 0 4 ns
Output Disable to High-Z Output tOHZ 0 3 0 35 0 4 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns
253




KM64B261A BiCMOS SRAM
WRITE CYCLE
KM64B261A-6 KM64B261A-7 KM64B261A-8 .
Parameter Symbol - - Unit
Min Max Min Max Min Max
Wirite Cycle Time twC 6 - 7 8 - ns
Chip Select to End of Write tcW 6 - 7 8 - ns
Address Setup Time tAS 0 - 0 o] N ns
Address Valid to End of Write tAW 35 - 4 45 - ns
Write Pulse Width(OE High) “tWP 35 - 4 45 - ns
Write Pulse Width(OE Low) tweP1® 6 - 7 8 ns
Wirite Recovery Time tWR 1 - 1 - 1 ns
Wiite to Output High-Z tWHZ 0 3 0 35 0 4 ns
Data to Write Time Overlap tDW 3 - 35 4 - ns
Data Hold from Write Time tDH 0 0 0 ns
End Write to Output Low-Z toOw 3 3 3 ns
TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)
tRC
ADD )
1AA tH2(3.4.5)
le tco
== Y / //
cs ///// z///
OE //% / //
vvvvvvvvvvvv
Data Out [ Data Valid
NOTES(READ CYCLE)
1. WE is high for read cycle.
2. All read cycle timing is referenced from the last valid address to the first transition address.
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or Vou
Levels.
4. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.
5. Transition is measured £200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.
6. Device is continuously selected with CS=VIL.
7. Address valid prior to coincident with CS transition low.
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

s g
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KM64B261A

BiCMOS SRAM

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

ADD

)

- ; " WP1(Q2) -
TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed)
ADD 4) - —
WE a |

ELECTRONICS
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KM64B261A BiCMOS SRAM

TIMING WAVE FORM 'OF WRITE CYCLE(3) (CS=Controlled)
ADD X | M: e

write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

3. tCW is measured from the later of CS going low to end of write.
4. tAS is measured from the address valid to the beginning of write.
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as TS or WE going high.
6. If OF, 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 |/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 or after WE going low, the outputs remain high impedance state.
9. Doutis 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
- ., , . ode. L. HOPIn .. ‘Supply Current
X X* . Not Select High-Z isB, isB1
H H Output Disable High-Z lcc
H L Read Dout lcc
L X Wiite Din lcc

* NOTE : X means Don't Care.

ELECTRONICS



KM64258C N CMOS SRAM
64K x 4 Bit High-Speed CMOQOS Static RAM

FEATURES GENERAL DESCRIPTION

. Fast Access Time 12, 15, 20ns (Max.) The KM64258C is a 262,144-bit high-speed Static Random

« Low Power Dissipation Access Memory organized as 65,536 words by 4 bits. The
Standby (TTL) 40mA(Max.) ' KM64258C uses 4 common input and output lines and has an

output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using SAMSUNG's
advanced CMOS process and designed for high-speed circuit

( CMOS): 2mA(Max.)
Operating KM64258C - 12 : 150mA(Max.)

KM64258C - 15 : 140mA(Max.) technology. It is particularly well suited for use in high-density
KM64258C - 20 : 130mA(Max.) high-speed system applications. The KM64258C is packaged in
« Single 5.0V £'10% Power Supply a 300 mil 28-pin plastic DIP or SOJ .

« TTL Compatible Inputs and Outputs

« /0 Compatible With 3.3V Device

« Fully Static Operation

- No Clock or Refresh required

« Three State Outputs

« Standard Pin Configuration
KM64258CP : 28-DIP-300
KM64258CJ : 28-SQJ-300

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)

1 Clk Gen. H Pre-Charge-Circuit | ' NC O —/ 28 Voo
1 — l [ Ao [27] At1s
Ao 1 A1 26] A4
A1 :V — A2 28] A13
A2 ) " A3 [24) A12
A3 H5 ° Memory Array =
A4 = % 512 Rows
As [ H 128x4 Columns s soJ/DiP 22] At0
A13 = el As 71 NC.
Ata [ A7 20 N.C.
Ats = o [19) Vs
— — T T Ag [18) 1108
.t Data 1/O Circuit n [+ 1102
/01 ~ 1704 LSH Cont. Column Select s oF o1
Vss WE
CLK -
. As A7 As A9 Ao A1l A1z —
H A A Add Inputs k
= 0 - A15 ress Inpu
CsS —j >
WE Wiite Enable
WE - cs Chip Select
OF ——/ OE Output Enable
1/01 ~1/04 Data Inputs/Outputs
Vee Power(+5.0V)
Vss Ground
N.C No Connection

: ELECTRONICS
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KM64258C 4 CMOS SRAM
ABSOLUTE MAXIMUN RATINGS”

Voltage on Any Pin Relative to Vss VIN, VouT -0.5t0 .7.0 " \%
Voltage on Vce Supply Relative to Vss Vee -0.5t07.0 \
Power Dissipation Po 1.0 w
Storage Temperature TsTG -65 to 150 T
Operating Temperature Ta 0to 70 C

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

RECOMMENDED DC OPERATING CONDITIONS(I'A 0to 70 C)

Symbol
Supply Voltage ‘Vee 45 \Y
Ground Vss . [ 0 0 "
Input Low Voltage VIH 22 . - Vee + 0.5 \
Input Low Voltage ViL -0.5% - 0.8 \

* ViL(Min) = -2.0(Pulse Width<10ns) for 1 < 20mA
* ViH(Max) = Ve + 2.0V(Pulse Width=<10ns) for | < 20mA

DC AND OPERATING CHARACTERISTlCS(T A=0to 70°C,Vcc=5.0V £ 10%, unless otherwise specified)

~ r Test Conditions
Input Leakage Current It VIN = Vss to Vce
Output Leakage Current Lo TS=ViH or OE=ViH or WE=VIL
Vour = Vss to Vce
Operating Current lcc Min. Cycle, 100% Duty 17ns - 150 | mA
CS=VIL, VIN= VIH or VIL, 20ns - 140
lout=0mA 25ns . 130
Standby Current IsB Min. Cycle, CS=ViH - 40 mh
Is81 f=0MHz, CS = Vcc-0.2V, ) 2 A
VIN = Vce-0.2V or VIH or VIN < 0.2V
Output Low Voltage Level VoL loL=8mA ' - 0.4 \
Output High Voltage Level VOoH IoH=-4mA 24 - \
VoH1* loH1=-0.1mA Lo~ 3.95 \

* NOTE : Vcc= 5.0V * 5%, Temp.=25C

CAPACITANCE*( TA=25C, f=1. OMHz)

Inputhutput Capacttance Cro Viio=0V - 8 pF
Input Capacitance CIN VIN=0V - ) 7 : pF

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

‘ w | 258
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KM64258C

CMOS SRAM

AC CHARACTERISTICS(TA=07C to 70C, Vcc = 5.0V +10%, unless otherwise noted.)

TEST CONDITIONS

. [Porameter _ Value

Input Pulse Levels 0V to 3V

Input Rise and Fall Times 3ns

Input and Output timing Reference Levels 1.5V i

Output L.oads See below

Output Loads(A) Output Loads(B)

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
48082 48082
DOUT DOUT
o
255Q = 30pF* 255Q = 5pF*
* including Scope and Jig Capacitance

READ CYCLE

s e o KM64258C-12 KM64258C:15 KMe4258Cc20 |

Parameter “{ Symbol — = S s - ——1 Unit

... - Min | Max | Min Max |  Min oMax |
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 Enable to Low-Z Output Access tLz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLZ 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 10 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 10 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 12 - 15 - 20 ns

259
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KM64258C CMOS SRAM

—
WRITE CYCLE SR
KM64258C-12 KM64258C-15 KM64258C-20 :
Parameter Symbol - Unit
Min Max Min Max Min Max
Wite Cycle Time twe 12 - 15 - 20 - ns
Chip Select to End of Write tcwW 9 - 1 - 13 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write AW 9 - 12 - 13 - ns
Write Pulse Width(OE High) twpP 9 - 12 - 13 - ns
Write Pulse Width(OE Low) tWP1 12 - 15 - 20 - ns
Write Recovery Time tWR 0 - 0 0 - ns
Write to Output High-Z tWHZ 0 6 0 8 0 8 ns
Data to Write Time Overlap tow 7 - 8 - 10 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z . tow 0 - 0 - 0 - ns.
TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=VIH)
tRC .
ADD X
tAA .
VIV VWY VWY VY VWY VWY VY .
Data ot proviows patavara AN Data Valid

ELECTRONICS



KM64258C ) CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD )p )

o tAA

HZ(3,4.5)

[oe |
e 4___;11 E——

1. WE is high for read cycle.

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

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to Vo or VoL
Levels.

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

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

. vice is continuously selected with CS=ViL.

- Address valid prior to coincident with TS transition low.

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

® N
nr»o
@

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

ADD | )

: AS@ L WP(2)
WE ,
. DW

Data In High-Z [ Data Valid

High-Z(8)
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KM64258C ' , CMOS SRAM

TIMING WAVE FORM OF WRITE CYCLE(2) (6'E=Low Fixed)

ADD . \ . \

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled)

ADD 3\; 'AV\:WC 4)

cs - 4/7 —

ELECTRONICS



KM64258C ‘ e CMOS SRAM

NOTES(WRITE CYCLE)

1.
2.

omaw

-

SomN

All write cycle timing is referenced from the last valid address to the first transition address.
A write occurs during the overlap of_a low CS and W_E_._A write begins at the latest transition CS going low and- WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

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

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

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

. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state,
. Doutis the read data of the new address.

When TS 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

, Mode | uopin |  SupplyCurrent
X X Not Select High-Z IsB, IsB1
L H H Output Disable High-Z lcc
L H L Read Dout lcc
L L X Write Din lcc

*NOTE : X means Don't Care.
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KM68B261A BiCMOS SRAM
32K x 8 Bit High-Speed BiCMOS Static RAM
FEATURES GENERAL DESCRIPTION

« Fast Access Time 6, 7, 8,ns(Max.)
« Low Power Dissipation
Standby (TTL)  : 110mA(Max.)
(CMOS): 20mA(Max.)
Operating Current : 170mA(f=100MHz)
« Single 5.0V£ 5% Power Supply
« TTL Compatible Inputs and Outputs
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« Center Power/Ground Pin Configuration
« Standard Pin Configuration
KME8B261AJ : 32-S0OJ-300

FUNCTIONAL BLOCK DIAGRAM

' Pre-Charge-Circuit

Ao 1~
At 1>
A2 > g '
3 Memory Array
A3 [ %] 512 Rows
el 3 128x4 Columns
A4 1% (14
As {=
As 3
L ——-—J T T
> Data — 1/0 Circuit
1101 ~ /08 Cont. — Column Select

y

_____gy 1

FEFETTT

A7 A A9 A10A11 A12A13A14

1
__

WE —

ﬁw—D
—

i

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 ar read cycle. The device is fabricated using SAMSUNG's
advanced BiCMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The KM68B261A is packaged
in a 300 mil 32-pin plastic SOJ .

PIN CONFIGURATION(Top View)

PIN FUNCTION

Ao [1] O N % N.C
A1 [2] 31] A14
A2 [3] [3d A13
As [4] 29 At
T3 [5] 2] OF
o1 [6] [27) vos
Vo2 [7] |28 vor
Vee @ S0J E Vss
Vss [9] [24) Vee
1103 @ 1106
1104 [1T] % /05
WE [i2] 2] A1
As [13] [20) A10
As [14] 19 A9

As [i5] 18] As

A7 17] N.C

Pin Na P
Ao - A14 Address Inputs
WE Write Enable
s Chip Select
OE Output Enable
1101 ~ 1/08 Data Inputs/Outputs
Vcc Power(5.0V)
Vss Ground
N.C No Connection

L msueg
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KM68B261A BiCMOS SRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit

Voltage on Any Pin Relative to Vss VIN, VouT -0.5t07.0 \

Voltage on Vcc Supply Relative to Vss Vec -0.5t07.0 v

Power Dissipation Pp 1.0 w

Storage Temperature TsTe -65 to 150 T

Operating Temperature TA Oto 70 C

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

RECOMMENDED DC OPERATING CONDITIONS(TA= 0to 70C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 4.75 5.0 525 \"
Ground Vss 0 0 0 A\
Input Low Voltage VH 22 - Vece + 0.5 \"
Input Low Voltage viL -0.5* - 0.8 v

* ViL(Min) = -2.0(Pulse Width <3ns) for | < 20mA
= VIH{Max) = VSc + 2.0V(Pulse Width<8ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=0to 70°C,Vce= 5.0V = 10%, unless otherwise specified)

Parameter Symbol Test Conditions Min Max Unit
Input Leakage Current lu VIN = Vss toVce -10 10 A
Output Leakage Current Lo CS=ViH or OE=VIH or WE=ViL -10 10 2A
Vout = Vss to Vcc
Operating Current lec f=100MHz, 100% Duty - 170 mA
TS=VIL, VIN = VIH or VIL, louT=0mA
Standby Current Iss Min. Cycle, CS=ViH - 110 mA
1sB1 f=0OMHz, CS = Vce-0.2V, . ) 20 A
VIN 2 Vce-0.2V or VIN < 0.2V )
Output Low Voltage Level VoL loL=8mA - 0.4 \
Output High Voitage Level VoH loH=-4mA 2.4 - \
CAPACITANCE*(TA=25T, f=1.0MHz)
Item Symbol Test Conditions MIN Max Unit
Input/Output Capacitance Cio Viro=0V - 7 pF
Input Capacitance CIN VIN=0V - 7 pF
* NOTE : Capacitance is sampled and not 100% tested.
265

Shmsunig

ELECTRONICS




KM68B261A BiCMOS SRAM

AC CHARACTERISTICS(Ta=0 to 70°C, Vcc = 5.0V+10%, unless otherwise noted.)

TEST CONDITIONS
Input Pulse Levels : 0V to 3V
Input Rise and Fall Times ' 3 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below
Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ

+5.0V

DOUT- O
480Q
HJ77 Zo0=508 an . pout
RL=50%2
2550

VL =15V

5pF*

* Including Scope and Jig Capacitance

READ CYCLE

Read Cycle Time tRC 6 - 7 - 8" - ns
Address Access Time tAA - 6 - 7 - 8 ns
Chip Select to Output tCo - 6 - 7 - 8 ns
Output Enable to Valid Output tOE - 4 - 4 4 ns
Chip Enable to Low-Z Output Access tLz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 1 - 1 - 1 - ns
Chip Disable to High-Z Output . tHZ 0 3 0 3.5 0 4 ns
Output Disable to High-Z Output tOHZ 0 3 0 35 0 4 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns

ELECTRONICS



WE is high for read cycle.

. All read cycle timing is referenced from the last valid address to the first transition address.
. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL

Levels.

KM68B261A BiCMOS SRAM
ADD y _ )

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

. Device is continuously selected with CS=VIL.

. Address valid prior to coincident with CS transition low.

1.

2

3

4

5. Transition is measured *200mV from steady state voltage with Load(B) This parameter is sampled and not 100% tested.
6

7

8

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

s g
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KM68B261A ‘ ~_ BiCMOS SRAM
TIMING WAVE FORM OF WRITE CYCLE(1) (GE=Clock) o

ADD \

tWR()

L 1CW(@3) .

\S(4) L WP1Q2)
— oW 1DH

Data In High-Z & Data Valid

{OHZ(6)

High-Z(8)

Data Out

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

ADD JL
1AW le—— {WR(5)
| CW(3) )
WP(2) 1OH
W—E |
tDW

Datal "—i’?h'z Data Valid

tOHZ(6, 7) ————» ow (10)
oata out R R

ELECTRONICS



KM68B261A | BiCMOS SRAM
TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled)

ADD ) m:

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 TS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

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

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

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

If OF, TS 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.

OO0 s W

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 or after WE going low, the outputs remain high impedance state.
9. Doutis s the read data of the new address. .
10. When CS is low : /O pins are in the output state. The input signals in the opposite phase leading to the output should not be
applied.
FUNCTIONAL DESCRIPTION
s WE o Mod pply Current
H X Not Select IsB, IsB1
L H H Output Disable High-Z _ Icc
L H L Read Dout lcc
L L X Write DiN lcc

* NOTE : X means Don't Care.
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KM68257C/CL CMOS SRAM
32K x 8 Bit High-Speed CMOS Static RAM

FEATURES ' GENERAL DESCRIPTION

» Fast Access Time 12, 15, 20ns(Max.) The KM68257C is a 262,144-bit high-speed Static Random

« Low Power Dissipation Access Memory organized as 32,768 words by 8 bits. The
Standby (TTL)  : 40mA(Max.) KM68257C uses 8 common input and output lines and has an

output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using SAMSUNG's
advanced CMOS process and designed for high-speed circuit

(CMOS) : 2mA(Max.) :
0.1mA(Max.)- L-ver. only

Operating KM68257C/CL - 12 : 165mA(Max.) technology. It is particularly well suited for use in high-density
KM68257C/CL - 15 : 150mA(Max.) high-speed system applications. The KM68257C is packaged in
KM68257C/CL - 20 : 140mA(Max.) a 300 mil 28-pin plastic DIP, SOJ or TSOP1 forward.

«» Single 5.0V = 10% Power Supply
« TTL Compatible Inputs and Outputs
« 1/O Compatible with 3.3V Device

« Fully Static Operation

- No Clock or Refresh required PIN CONFIGURATION(Top View)
« Three State Outputs
« Low Data Retention Voltage : 2V (min.)- L-ver. only OE g 10 28 ) A10
« Standard Pin Configuration AA; = g % % Scs)s
KM68257C/CLP : 28-DIP-300 Al:g E g %i % :;co);
KM68257C/CLJ : 28-SOJ-300 =K 2B=0%
KMB8257C/CLTG : 28-TSOP1-0813, 4F Voo = 7 TSOP1 22 =1 vos
A48 21 Vss
A2 ]9 20 =1 103
] OCK DIAGRAM = i1 B
FUNCTIONAL BL =1 HEL
[ Clk Gen. H Pre-Charge-Circuit J A3 14 15 =1 A2
__ I L —
p
A3 % aald] O Vee
A4 [ — a12 [2] WE
AS L7 B A7 [3] A13
As 1P ® Memory Array . 26 4] a8
A7 > % 512 Rows
As [ 2 64x8 Columns As (5] 24 A9
A12 s el ] A4 [6] g A1
A3 [ sl soupip o
At4 [ J ‘ A2 [8] 21 A10
el —T i A1 (9] 2 TS
/01 ~ /O —{>- Data | * 10 Circuit n. Ao [i0 19 1108
1 8 >H Cont. Column Select H o1 1g 1107
. 02 17 1106
CLK /03 1§ /05
Gen. Lf I ’ f ﬁ|§ I Vss [14} 1§ 1104
Ao A1 A2 As A0 A1
1 PIN FUNCTION
— Address Inputs
WE —1 — .
_ L . ) WE Write Enable
OE —/ CS Chip Select
OE Output Enable
' 1/01 ~ /08 Data Inputs/Outputs
Vce Power(+5.0V)
Vss Ground

ELECTRONICS



KM68257C/CL CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit

Voltage on Any Pin Relative to Vss VIN, VouT -0.5t07.0 \

Voltage on Vcc Supply Relative to Vss Vee -0.5t07.0 \

Power Dissipation Pp 1.0 W

Storage Temperature Ts1G6 -65to 150 T

Operating Temperature TA 0to 70 T

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

RECOMMENDED DC OPERATING CONDITIONS(Ta =010 70C)

Unit

Parameter Symbol Min Typ Max
Supply Voltage Vee 45 -50 5.5 \
Ground Vss 0 0 0] \"
Input Low Voltage VIH 22 - Vee +0.5* \
Input Low Voltage ViL -0.5* - 0.8 \%

* VIL(Min) = -2.0(Pulse Width<10ns) for | < 20

mA

* ViH(Max) = Vec + 2.0V(Pulse Width < 10ns) for | < 20mA

DC AND OPERATING CHARACTERlSTICS(TA = 0to 70C,Vcec=5.0V £ 10% unless otherwise specified)

Parameter Symbol Test Conditions Min Max * Unit
Input Leakage Current T} VIN = Vss to Vcc -2 2 A
Output Leakage Current ILo TS=VIH or OE=VIH or WE=ViL 2 2 ZA
Vourt = Vss to Vcc \
Operating Current lec Min. Cycle, 100% Duty 12ns - 165 mA
CS=ViL, VIN =VIH or ViL, 15ns _ 150
lout=0mA 20ns - 120
Standby Current IsB Min. Cycle, CS=ViH - 40 mA
Ise1 | f=0MHz, CS = Vce-0.2V, Normal - 2
VIN > Vee-0.2V or VIN < 0.2V Tver - o7 mA
Output Low Voltage Level VoL loL=8mA - 04 \
Output High Voltage Level VoH loH=-4mA 2.4 - \
VoH1* | loH1=0.1mA - 395 v
*Vce=5.0V * 5% Temp. =25TC
CAPACITANCE*(TA=25C, f=1.0MHz2) _
Item Symbol Test Conditions MIN Max " Unit
Input/Output Capacitance Ciro Vijo=0V - 8 pF
Input Capacitance CIN VIN=0V - 7 pF
* NOTE : Capacitance is sampled and not 100% tested.
271
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KM68257CICL

CMOS SRAM

AC CHARACTERISTICS(Ta=07 to 70°C, Vcc = 5.0V £ 10%, unless otherwise noted.)

TEST CONDITIONS

Input Pulse Levels 0Vto 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below

Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5V +5.0V
48002 48080
DouT pouT
4
25502 = 3OPF' 2550 = 5pF'
* Including Scope and Jig Capacitance
READ CYCLE
Read Cycle Time tRC 12 - 15 . - 20 = - ﬁs
Address Access Time tAA - 12 - 15 - 20 ns
Chip Select to Output tCoO - 12 - 15 - 20 ns
Output Enable to Valid Output tOE - 6 - 7 - 9 ns
Chip Enable to Low-Z Output Access Time tLz 3 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 ] 10 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 10 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 12 - 15 - 20 ns
272
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KM68257C/CL : CMOS SRAM

WRITE CYCLE

KM68257C/CL-12 KM68257C/CL-15 KM68257C/CL-20
Parameter Symbol - — - Unit
Min Max Min Max Min - Max
Wiite Cycle Time . - twC 12 - 15 - 20 - ns
Chip Select to End of Write tcw 9 - 11 - 13 - ns
Address Setup Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write tAW 9 - 12 - 13 - ns
| Write Pulse Width(OE High) , tWp 9 - 12 - 13 - ns
Write Pulse Width(OE Low) | twei 12 - 15 - 20 - ns
Write Recovery Time tWR 0 - 0 0 - ns
Write to Output High-Z tWHZ 0 6 0 8 0 8 ns
Data to Write Time Overlap tOW 7 - 8 - 10 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z ) . tOW 0 - 0 - 0 - ns

TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=0E=ViL, WE=ViH)

1RC )

ADD

1AA

toH

- : RO VERECEONIRARA ,
Data Out Previous DataValid____ 000GAbt0AAAOGLANY Data valid
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KM68257C/CL . - CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=Vix)

tRC
ADD )ﬁ j
le. 0 ‘

tHZ(3,4.5)

Data Valid

1LZ(4, 5,
cc cc _'*
0,

Current Ise 50%
NOTES(READ CYCLE)
1. WE is high for read cycle.
2. Allread cycle timing is referenced from the last valid address to the first transition address.
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to Vo or VoL

Levels. ) :
4. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.
5. Transition is measured £200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.
Device is continuously selected with CS=VIL.
. Address valid prior to coincident with CS transition low. ' ) )
For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

TeNo

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock) .
: 1RC

ADD

AW ! i «—— tWR()

1CWE)

,_
... -

- .
AS@ L tWP(R)
WE )
1DW

Dataln —High:¢ - . Data Valid
{OHZ(6)

High-Z(8)

| ELECTRONICS I




KM68257C/CL

CMOS SRAM

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

Data Out

ADD [ — ‘>
TIMING WAVE FORM OF WRITE CYCL:E(3) (CS=Controlled) ‘ :
ADD ( thm >

s uig
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KM68257C/CL CMOS SRAM

NOTES(WRITE CYCLE)

1.
2.

onsw

Soe~N

-

All wiite cycle timing is referenced from the last valid address to the first transition address. _ .
A write occurs during the overlap of alow CS-and WE. A write begins at the latest transition CS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.”

. tCW is measured from the later of TS going low to end of write.

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

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

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

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

. 1f CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state.
. Doutis the read data of the new address.

When TS is low : 1/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 1O Pin Supply Current
H X xX* Not Select High-Z IsB, IsB1
L H Qutput Disable High-Z - lcc
L H L Read . Dour Icc
L L X Write DIN lce

*NOTE : X means Don't Care.

DATA RETENTION CHARACTERISTICS*(TA=07C t0 70T)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Ve for Data Retention VDR CS > vee-0.2v 2.0 - 55 \"
Data Retention Current IDR Vec =2.0V, CS = Vec - 0.2V ) R 0.07 mA
o VIN = Vcc-0.2Vor VIN < 0.2V .
Data Retention Set-Up Time : tSDR See Data Retention 0 - - ns .
Recovery Time tRDR Wave form(below) 5 - - ms
* L-Ver only. ) ‘

DATA RETENTION WAVE FORM(TS Controlied)

Vee

4.5v

22v

- VDR

cs

GND .

tSDR Data Retention Mode

0
v

S = Vec-0.2V

ELECTRONICS









KM611001/L , - CMOS SRAM
1M x 1 Bit High-Speed CMOS Static RAM

FEATURES GENERAL DESCRIPTION

. Fast Access Time 20, 25, 35ns(Max.) ) The KM611001/L is a 1,048,576-bit high-speed Static Random

« Low Power Dissipation Access Memory organized as 1,048,576 words by 1 bit. The
Standby (TTL)  : 40mA(Max.) KM611001/L has separate input and output line for fast read and

write access. The device is fabricated using SAMSUNG's
(CMOS):  2mA(Max.) advanced CMOS process and designed for high-speed circuit
0.5mA(Max.) ; L-ver. only technology. It is particularly well suited for use in high-density
Operatlng KM611001/L - 20 : 130mA(Max.) high-speed system applications. The KM611001/L is packaged
KM611001/. - 25 : 110mA(Max.) in a 400 mil 28-pin plastic DIP or SOJ.
KM611001/L. - 35 : 100mA(Max.) )
« Single 5.0V ¥ 10% Power Supply
« TTL Compatible Inputs and Outputs
+ Fully Static Operation
- No Clock or Refresh required
» Three State Outputs
« 2V Minimum Data Retention ; 2V(Min.) - L-ver. only
«» Standard Pin Configuration
KM611001/LP : 28-DIP-400
KM611001/LJ : 28-SOJ-400A

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)
LCIk Gen. }—‘! Pre-Charge Ciréuit ] Ao El O \_/ 31 Voo
T 1 [ a1 (2] 23] At
Ao 1> A2 [3] 26 A18
:; < — As [4] 25] A17
e g . As [5] 24 A1e
A3 > 2 Memory Array
< o | as [6 23] Ats
As {> n 512 Rows
NeC [7] 22] A14
A6 [s 3 2048 x1 Columns SOJ/DIP
A7 s el | As [3] N.C.
As s - A7 [T A13
As [ As [0 ) A12
LRy I T o As [T] 78 A1
DN —>— Data | 1/0 Circuit | pour [i2] 7] A10
Dour. ——<H- | Cont. Column Select WE 3 78 D
Vss 15| CS
CLK |
Gen. -

: PIN FUNCTION
A10 ! A12 | A14! A16 | A1s E

A4 A11 A13 A5 A17 A1g din Name ;
. Ao - A1g Address Inputs
3 : WE Write Enable
Cs Chip Select
WE DIN Data Input
Dout Data Output
Vcc Power(+5V)
Vss Ground
N.C No Connection
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KM611001/L ‘ CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss ViN, Vout -05t07.0 v
Voltage on Vce Supply Relative to Vss Vee -05t70 - Vv
Power Dissipation " Po 1.0 W
Storage Temperature Ts16 -65 to 150 C
Operating Temperature TA Oto 70 T

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

RECOMMENDED DC OPERATING CONDITIONS(Ta=0t070¢)

Supply Voltage Vce 4.5 . 5.0 55 \'
Ground Vss 0 0 0 \
Input Low Voltage ViH 22 - Vee + 0.5** Y
Input Low Voltage ViL -0.5* - 0.8 \

* VIL(Min) =-2.0V a.c(Pulse Width< 10ns) for | < 20mA
* ViH(Max) = Vcc + 2.0V a.c (Pulse Width<10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=0to 70C, Vcc= 5.0V + 10%, unless otherwise specified)

amete , | Test Condition

Input Leakage Current VIN = Vss to Vee )

Output Leakage Current o CTS=ViHor WE=VIL 2 2
Vour = Vss to Vce

Operating Current lcc Min. Cycle, 100% Duty 20ns - 130 mA
CS=VIL, VIN = VIH or VL, 25ns N 110
lout=0mA e - 700

Standby Current IsB Min. Cycle, CS=VIH . - 40 mA

1sB1 f=0MHz, €S = Vee-0.2V, Normal - 2

VIN 2 Vee-0.2V or VN < 0.2V Ver - o5 mA

Output Low Voltage Level VoL loL=8mA - 04 \

Output High Voltage Level VoH loH=-4mA 2.4 - \Y

Input/Output Capacitance Viio=0V - ‘ 7 pF
Input Capacitance VIN=0V . - 7 pF
* NOTE : Capacitance is sampled and.not 100% tested.

ELECTRONICS



KM611001L - CMOS SRAM

AC CHARACTERISTICS(Ta=07 to 70C, Vcc = 5.0V 10%, unless otherwise noted.)

TEST CONDITIONS
Input Pulse Levels 0V to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below
Output Loads(A) Output Loads(B) :
for tHZ, tL.Z, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
48092 4800
DOUT DOUT
. o
255@ 2 30pF* 255Q = 5pF*

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time tRC 20 - 25 - 35 - ns
Address Access Time tAA - 20 - 25 B 35 ns
Chip Select to Output tco - 20 - 25 - © 35 ns
Chip Enable to Low-Z Output Access (4 5 - 5 - 5 - ns
Chip Disable to High-Z Output tHZ 0 12 0 15 0 15 ns
Output Hold from Address Change tOH 3 - 5 .- 5 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 20 - 25 - 35 ns

WRITE CYCLE

Write Cycle Time tweC 20 - 25 - 35 ns
"[ Chip Select to End of Write tcwW 17 R 20 - 30 . ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write tAW 17 - 20 - 30 - ns
Write Pulse Width twp 15 - 20 - 25 - ns
Wirite Recovery Time tWR 2 - 3 - 3 - ns
Write to Output High-Z tWHz 0 8 o] 10 0 12 ns
Data to Write Time Overlap tow 12 - 15 - 20 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 4 - 5 - ns

ELECTRONICS




KM611001/L N - CMOS SRAM

TIMING DIAGRAMS
" TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=ViL, WE=ViH)
\ RC N
ADD
tAA
- . (RIREREEEOY AR RRERRryoy :
Data Out Previous Datavalid AN Data Valid

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD ' JL =
ZZ;“ o l.:: _____________ 50% | - 50%\:

1. WE is high for read cycle.

2. All read cycle timing is referenced from the. last valid address to the first transition address.
3. tHZ is defined as the time at which the output achieve the open circuit condition and is not referenced to VoH or VoL Levels. At any
given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.
Transition is measured 200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.
Device is continuously selected with CS=ViL. :

Address valid prior to coincident with TS transition low.

o o s
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KM611001/L CMOS SRAM

TIMING WAVE FORM OF WRITE CYCLE(1) (WE=Controlled)
tRC

ADD 3/ | \_

Data Out = Hion 28} "WHZ -
TIMING WAVE FORM OF WRITE CYCLE(2) (@=Controlled)mc

Eg : \ii tCWE) 4/

Data Out — Hgh-2

7Dut th ddt fth new addre
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KM611001/L ' ' "~ CMOS SRAM

FUNCTIONAL DESCRIP'i'ION

[ WE Mode 1O Pin Supply Current
H xX* Not Select High-Z IsB, IsB1
L H Read Dout lcc
L L Write DIN lcc

* NOTE : X means Don't Care.

DATA RETENTION CHARACTERISTICS*(TA=0C to 70C)
Parameter Symbol Test Condition Min. Typ. Max. Unit

Vcc for Data Retention VDR CS = Veec-0.2v 2.0 - 55 \'
Vee =2.0V, TS = Vec - 0.2V

Data Retention Current IR ViN = Voc- 0.2V or VIN < 0.2V - - 0.1 mA
Data Retention Set-Up Time tSDR See Data Retention 0 - - ns
Recovery Time tRDR Wave form(belqw) 5 - - ms

*NOTE : L-Ver only.

DATA RETENTION WAVE FORM(TS Controlled)

tSDR Data Retention Mode .__tRDR

Vce

45V e e e e e e e e o -

22V

VDR

S = Vcc-0.2V

[ , .
L
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Preliminary

KM641003B/BL, KM641003BI/BLI CMOS SRAM
256K x 4 Bit (with OE)High-Speed CMOS Static RAM
FEATURES GENERAL DESCRIPTION
« Fast Access Time 8,10,12ns(Max.) The KM641003B/BL is a 1,048,576-bit high-speed Static Ran-
+ Low Power Dissipation dom Access Memory organized as 262,144 words by 4 bits. The
Standby (TTL)  : 30mA(Max.) KM641003B/BL uses 4 common input and output lines and has
( CMOS) : 10mA(Max.) an output enable pin which operates faster than address access

R time ar read cycle. The device is fabricated using SAMSUNG's
. 1mA(Max:) L-Ver. only ) advanced CMOS process and designed for high-speed circuit
Operating KM6410038/BL. - 8 - 150mA(Max.) technology. It is particularly well suited for use in high-density
KM641003B/BL - 10 : 140mA(Max.) high-speed system applications. The KM641003B/BL is pack-
KM641003B/BL - 12 : 130mA(Max.) aged in a 400 mil 32-pin plastic SOJ or TSOP2 forward.
«+ Single 5.0V =10% Power Supply
« TTL Compatible Inputs and Outputs
« 1/0 Compatible with 3.3V Device

« Fully Static Operation ORDERING INFORMATION
- No Clock or Refresh required .
« Three State Outputs KM641003B/BL -8/10/12 Commercial Temp.
« 2V Minimum Data Retention ; L-Ver. only .
« Center Power/Ground Pin Configuration KM641003BI/BLI -8/10/12 Industrial Temp.
« Standard Pin Configuration '
KM641003B/BLJ : 32-S0J-400
KM641003B/BLT: 32-TSOP2-400F PIN CONFIGURATION (Top View)
. NC. [1] O N 32 A17
: Ao [2] 31] Ate
FUNCTIONAL BLOCK DIAGRAM G =R
- A2 [4] 29 A4
| Clk Gen. H Pre-Charge Circuit J As [5] 23 At
—FL — ! ! G5 [g] 27} OF )
. 2? el o1 [7] 26] 1/04
Az ;j - Ve [8] S0J/ 15] Vss
9 Vss [ 74 Vi
A3 > z Memory Array == [2] TsOP2 24 Voo
3 1102 [70 73| VO3
A4 [ 0 512 Rows 102 [0 Ex]
As IS H 512x4 Columns WE [ 77 Atz
As [= o A4 [12] [21] A
Ar = As [T3] 29 At0
As s _ As [14] ERS
— — I I A7 [15] 18] A8
1, i Data — 1/O Circuit & N NC. 7 NC.
/01 ~ 1/04 H>H Cont :I: Column Select L C -
CLK : PIN FUNCTION
N
Gen T\ P ﬁx 1|> = ﬁxl e
: Aol A2 1 A4 ' At Ao -A Add Inputs
Ag A1l A1z As At % i Writ;ezsna'::l):
1
5 . <H [ Chip Select
j ) : OE Output Enable
WE — 1/01 ~ /04 Data |nputs/Outputs
OFE ——/ Ve Power(+5.0V)
Vss Ground
N.C No Connection
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Preliminary
KM641003B/BL, KM641003BI/BLI e CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss VIN, VouT ) -0.5t07.0 \"
Voltage on Vcc Supply Relative to Vss Vee 0.5t7.0 v
Power Dissipation Po 1.0 w
Storage Temperature TsTG -65 to 150 T
Operating Temperature Commercial Ta Oto 70 c

Industrial TA -40 to 85 c

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

RECOMMENDED DC OPERATING CONDITIONS(Ta =0t 70C)

: Paramety b Min :
Supply Voltage Vee 45 . \
Ground Vss 0 0 0 \
Input Low Voltage VIH 22 - Vee + 0.5 v
Input Low Voltage Vi -0.5% - 0.8 \"

NOTE: Above parameters are also guaranteed at industrial temperature range.

* VIL(Min) = -2.0V a.c(Pulse Width<6ns) for | < 20mA
** \iH(Max) = Vce + 2.0V a.c (Pulse Width<6ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=0t0 70°C, Vcc=5.0V * 10%, unless otherwise specified)

arameter | | Symbol | TestCondifions | Min | Max | Unk
Input Leakage Current L VIN = Vss to Vee . 2 2
Output Leakage Current Lo TS=ViH or OE=VIH or WE=VIL ; 2. 2

VouT = Vss to Vcc '
Operating Current lcc Min. Cycle, 100% Duty 8ns - 150 mA
CS=ViL, VIN = VIH or VIL, 10ns . 140
louT=0mA [ 2ns N 130
Standby Current IsB Min. Cycle, CS=ViH . - 30 mA
1sB1 f=0MHz, CS = Vee-0.2V, - Normal - 10 . mA
VIN = Vce-0.2V or VIN < 0.2V L-Ver. N 1
Output Low Voltage Level VoL loL=8mA : - 0.4 \
Output High Voltage Level VoH loH=-4mA 2.4 - Y
VoH1* loH1=-0.1mA ' - 395 A

NOTE: Above parameters are also guaranteed at industrial temperature range.
*Vee=5.0V + 5% Temp.=25C

CAPACITANCE*( Ta =25, f=1.0MHz)

mbol
Input/Output Capacitance Cio
Input Capacitance CIN

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

Phamsuncg -7
; : )
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Preliminary

KM641003B/BL, KM641003BI/BLI | CMOS SRAM
AC CHARACTERISTICS(Ta= 010 70C, Vec = 5.0V£10%, unless otherwise noted.)
TEST CONDITIONS

Input Pulse Levels a 0V to 3V

Input Rise and Fall Times ) 3ns

Input and Output timing Reference Levels 1.5V

Output Loads : See below

NOTE: Above test conditions are also applied at industrial temperature range.

Output Loads(B)

Output Loads(A)  for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ

DOUT ( )
ouU
' : - Zo=508 bouT
. RL =508 2559 =

VL=1,5V

+5.0V
48092

5pF*

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time - ns
Address Access Time tAA - 8 - 10 - 12 ns
Chip Select to Output tco - 8 - 10 - 12 ns
Output Enable to Valid Output tOE - 4 - 5 - 6 ns
Chip Enable to Low-Z Output tLz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLZ 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 ns
Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 ns
Output Hold from Address Change tOH 3 - 3 - 3 - 1 ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 8 - 10 - 12 ns

NOTE: Above parameters are also guaranteed at industrial temperature range.

ELECTRONICS . | " ) ’




KM641003B/BL, KM641003BI/BLI

Preliminary
‘CMOS SRAM

WRITE CYCLE |

Write Cycle Time tWe 8 - 10 12 - | s
Chip Select to End of Write tcw 6 - 7 8 - ns
Address Set-up Time tAS 0 - 0 0 - ns
Address Valid to End of Write tAW 6 - 7 . 8 - ns
Write Pulse Width(OE High) - WP 6 - 7 -8 - ns
Write Pulse- Width(OE Low) tWP1 8 - 10 12 - ns
Write Recovery Time tWR 0 - o] 0 ns
Write to Qutput High-Z tWHZ 0 4 0 0 6 ns
Data to Write Time Overlap tbw 4 - 5 6 - ns
Data Hold from Write Time tDH 0 - 0 0 - ns
End Write to Output Low-Z tow 3 - 3 3 - ns
NOTE: Above parameters are aiso guaranteed at industrial temperature range.
TIMING DIAGRAMS ‘ '
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=0E=ViL, WE=VIH)
RC o
ADD
1AA .
1OH
. . XYY .
Data Out Previous Data Valid R Data Valid
-4

ELECTRONICS

288



KM641003B/BL, KM641003BI/BLI

~ Preliminary

CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD )

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 Vol or VoL

Levels.

4. Atany 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 £200nV 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 F

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

TIMING WAVE FORM OF WRITE CYCLE(1) (GE=Clock) ‘
1RC

ADD \

)

- - o

L= ungg
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, , _ Preliminary
KM641003B/BL, KM641003BI/BLI CMOS SRAM

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

we |

.wp(z)mw.> | é
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Preliminary

KM641003B/BL, KM641003BI/BLI CMOS SRAM

NOTES(WRITE CYCLE)

1
2.

S n s w.

o ©om=~N

=

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

A write occurs during the overlap of a fow TS and WE. A write begins at the latest transition TS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

. tCW is measured from the later of CS going lowto end of write.
. tAS is measured from the address valid to the beginning of write. .
. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high.

If OE, TS and WE are in the Read Mode during this period, the 1/O pins are in the output low-Z state: Inputs of opposite phase of
the output must not be applied because bus contention can occur.
For common 1/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

- If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state.
- Dout is the read data of the new address.
. When CS is low : I/O pins are in the output state. The input signals in the opposite phase leading to the output should not be

applied.

FUNCTIONAL DESCRIPTION

CS WE OE Mode I/O Pin Supply Current
H X X* Not Select High-Z IsB, IsB1
L H H Output Disable ) High-Z lcc
L. H L Read Dout lec
L L X Write DIN Ilcc

*NOTE : X means Don't Care.

DATA RETENTION CHARACTERISTICS*(TA=0C to 70C)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Vcc for Data Retention VDR CS = Vec-0.2v 2.0 - 5.5 v
Data Retention Current IDR vee = 3.0V, CS = Vec - 0.2V ) ) 0.9 mA

VIN 2 Vec-0.2VorVIN < 0.2V
Vee =2.0V, CS = Vec-0.2V

VIN = Vcc-0.2Vor VIN < 0.2V h b 07
Data Retention Set-Up Time tSDR See Data Retention 0 - - ns
Recovery Time tRDR | Wave form(below) 5 - - ms

NOTE: Above parameters are also guaranteed at industrial temperature range.

* L-Ver only.

DATA RETENTION WAVE FORM(TS controlled)

Vce

4.5V

22v

VDR

[
GND

1SDR | . Data Retention Mode

S = Vecc - 0.2V

PSnnsungg -
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KM64B1003 BiCMOS SRAM
256K x 4 Bit (with O_E)High-Speed CMOS Static RAM
FEATURES GENERAL DESCRIPTION

« Fast Access Time 8,10,12ns (Max.)
« Low Power Dissipation
Standby (TTL)  : 60mA(Max.)
( CMOS) : 10mA(Max.)
Operating KM64B1003 - 8 : 165mA(Max.)
KM64B1003 - 10 : 155mA(Max.)
'KM64B1003 - 12 : 145mA(Max.)
«» Single 5.0V £10% Power Supply
« TTL Compatible Inputs and Outputs
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« Center Power/Ground Pin Configuration
« Standard Pin Configuration
KM64B1003J : 32-S0J-400

FUNCTIONAL BLOCK DIAGRAM

| PreCharge Circuit

I | [

Ao (et
A1 |
A2 1> 3
A3 = 2 Memory Array
A4 > 2] 512 Rows
A5 [ 3 512x4 Columns
As ) e
A7 I
A17 =
— I I
—> Data [ I/O Circuit &
Vo1 ~1/0s_ I Cont. | Column Select
A|s AL A10 A11A12A13A14A1 5116
1
Pl
= —1
WE —1
4
OE —L/

The KM64B1003 is a 1,048,576-bit high-speed Static Random
Access Memory organized as 262,144 words by 4 bits. The
KM64B1003 uses 4 common input and output lines and has an
output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using SAMSUNG's
advanced BiCMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The KM64B1003 is packaged
in a 400 mil 32-pin plastic SOJ.

PIN CONFIGURATION(Top View)

Ne. [1 O N 32 A17
A0 [2] 31] At
A1 [3] 3g Ats
A2 [4] 29 A4
A3 [5] 28 A13
cs [¢] 271 OF
o [7] 26] /04
Vee E soJ Vss
Vss [9] Vee
102 [i] 1103
WE 22| A12
As [12] 21] A1t
As [13] 20| A10
As [14] 19 A9
A7 [15] 18 As
NC. 17] N.C

. PinName s SinFuniction .
Ao - A17 Address Inputs

WE Write Enable

CS Chip Select

OE Output Enable

1/01 ~ /04 Data Inputs/Outputs

Vcc Power(+5.0V)

Vss Ground

N.C No Connection

s v
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KM64B1003 BiCMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

: o] 7 symbol i T 7 " Rating |
Valtage on Any Pin Relative to Vss VIN, VouT -0.5t07.0 \
Voltage on Vcc Supply Relative to Vss Vce -0.5t07.0 \
Power Dissipation Po 1.0 W
Storage Temperature TsTe -65 to 150 o]
Operating Temperature Ta 0to 70 T

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating
sections of this specification is notimplied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDIT'ONS(TA 0to70 C)

. neter _ Symbol oM ] we ] fax | umit
Supply Voltage Vee 45 5.0 55 : \
Ground Vss 0 0 0 \"
Input Low Voltage ViH 22 - Vece +0.5* Y
Input Low Voltage ViL -0.5% - 0.8 \"

* VIL(Min) = -2.0V a.c(Pulse Width<6ns) for | < 20mA
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width<6ns) for | < 20mA

DC AND OPERATlNG CHARACTERlSTlCS(TA 0to 70°C, Vce= 5.0V = 10%, unless otherwise specmed)

am . est Conditio S Min “Unit

lnput Leakage Current Iui VIN = Vss to Vece -2 2A

Output Leakage Current o TS=VIH or OE=ViH or WE=ViL -10 2A
Vour = Vss to Vec

Operating Current lcc Min. Cycle, 100% Duty 8ns - 165 mA
CS=VIL, VIN = VIH or VIL, 10ns B 155
lout=0mA 12ns - 145

Standby Current IsB Min. Cycle, CS=ViH - 60 mA

IsB1 f=0MHz, CS = Vce-0.2V, i 10 mA

VIN 2 Vce-0.2V or VIN < 0.2V

Output Low Voltage Level VoL loL=8mA - 0.4 \

Output High Voltage Level VoH loH=-4mA 2.4 - Vv

CAPACITANCE*( TA=25C, f=1. OMHz)

: ; _ TestConditions | = MIN
Input/Output Capaoitance Viio=0V -
Input Capacitance VIN=0V -

* NOTE : Capacitance is sampled and not 100% tested.
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KM64B1003 ‘ : BiCMOS SRAM

AC CHARACTERISTICS(Ta= 010 70, Vcc = 5.0V £10%, unless otherwise noted.)
TEST CONDITIONS

Input Pﬁlse Levels

Input Rise and Fall Times 3ns

Input and Output timing Reference Levels 1.5V

Output Loads See below
Output Loads(A) Output Loads(B)

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ

+5.0V
480%

DOUT { )
Zo=50Q2 DouT
RL=5082

255¢

5pF*

VL =15V

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time
Address Access Time tAA - 8 - 10
Chip Select to Output tCo - 8 - 10
Output Enable to Valid Output tOE - 4 - 5 - 6 ns
Chip Enable to Low-Z Output Access tLz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 ns
Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns

ELECTRONICS



KM64B1003 BiCMOS SRAM

WRITE CYCLE

Wirite Cycle Time twcC 8 - 10 - 12 - ns
Chip Select to End of Write tcwW 6 - 7 - 8 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write tAW 6 - 7 - 8 - ns
Write Pulse Width(ﬁ High) twp 6 - 7 - 8 L. ns
Write Pulse Width(OE Low) tWP1 8 - 9 - 10 - ns
Write Recovery Time tWR 1 - 1 - 1 ns
Wirite to Qutput High-Z tWHZ 0 4 0 5 0 6 ns
Data to Write Time Overlap tow 4 - 5 - 6 - ns
Data Hold from Write Time tDH 0 - 0 - 4] - ns
End Wite to Output Low-Z tow 3 - 3 - 3 - ns

TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=0E=VIL, WE=VIH)

tRC .
ADD
tAA ,
) . . OO0 : .
Data Out Previous Data Valid SRR Data Valid

w 2 295
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KM64B1003 = L BiCMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD )(1

1. WE is high for read cycle.

2. Aliread 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. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.

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

6. Device is continuously selected with TS=ViL.

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

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

TIMING WAVE FORM OF WRITE CYCLE(1) (GE=Clock)

)
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KM64B1003

BiCMOS SRAM

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

we

ADD

\_

tAW

cs

[/

Wws@

WP1(2)

WE

—— tWRE)

tOH

/

High-Z

bW

Dataln

tOHZ(6, 7)

Data Valid

Data Out

High-Z(8)

tow (10)

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled)

tWC

ADD )[

A

1AW

1CW(3)

l— WWR(S)

cs

 1AS(4)

WP(2)

WE

m,

High-Z

{OH

it

Data In

1z WHZ(E)

Data Valid

High-Z

High-Z

Data Out

High-Z(8)

s v
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KM64B1003

BiCMOS SRAM

NOTES(WRITE CYCLE)

1.
2.

o0 A w

All write cycle timing is referenced from the last valid address to the first transition address.
A write occurs during the overlap of a low CS and WE. A write begins at the latest transition TS going low and WE going low ; A
write ends atthe earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

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

tWR is measured from the end of write to the address change. tWR applied in case a write ends as TS or WE going high.
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/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.
8. If CS goes low simuitaneously with WE going or after WE going low, the outputs remain high impedance state.
9. Doutis the read data of the new address.
10. When CS is low : /O pins are in the output state. The input signals in the opposite phase leading to the output should not be
applied.
FUNCTIONAL DESCRIPTION
H X X* Not Select High-Z Iss, 1sB1
L H H Output Disable High-Z Icc
L H L Read Dout lcc
L L X Write DIN Ilcc

* NOTE : X means Don't Care.

s v
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KM641003A, KM641003Al CMOS SRAM
256K x 4 Bit (with OE)High-Speed CMOS Static RAM

FEATURES GENERAL DESCRIPTION
« Fast Access Time 12, 15, 17, 20ns (Max.) The KM641003A is a 1,048,576-bit high-speed Static Random
« Low Power Dissipation Access Memory organized as 262,144 words by 4 bits. The
Standby (TTL)  : 25mA(Max.) KM641003A uses 4 common input and output lines and has an
(CMOS): 8mA(Max.) output enable pin which operates faster than address access
Operating KM641003A - 12 : 150mA(Max.) time ar read cycle. The device is fabricated using SAMSUNG's

R advanced CMOS process and designed for high-speed circuit
KMB41003A - 15 : 145mA(Max.) technology. It is particularly well suited for use in high-density
KMB41003A - 17 : 145mA(Max.) high-speed system applications. The KM641003A is packaged
KMB41003A - 20 : 140mA(Max.) in @ 400 mil 32-pin plastic SOJ or TSOP2 forward.

« Single 5.0V £10% Power Supply

« TTL Compatible Inputs and Outputs

« |/O Compatible with 3.3V Device

- Fuly Statc Operation ORDERING INFORMATION

- No Clock or Refresh required

« Three State Outputs

« Center Power/Ground Pin Configuration ]

. Standard Pin Configuration KM641003AI -12/15/17/20 Industrial Temp.
KM641003AJ : 32-S0J-400
KM641003AT: 32-TSOP2-400F

KM841003A -12/15/17/20 Commercial Temp.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)

T NC. 1] ~ 32 A17
l Clk Gen. l——L Pre-Charge Circuit J r 3] O 1 At
A —FI— — i I a1 [3] 30] At5
A: o A [4] 29 A4
A2 = as [5] 28 A3
B (e 7 OF
A3 = ° Memory Array cs (] 2
A4 b= @ 512 Rows ot [T] 28] o4
As 5 3 512x4 Columns Voo [B] soJ/ Vss
Ae i - vss [9] TSOP2 24 Voo
A7 = o2 [T} 23] o3
In
As T L WE [11 73 A2
| 1 As [12] 21 A1
ﬁ%z- Data — /0 Circuit & N
1101~ /04 As [13] 20| A10
-{2}- Cont. Column Select ne [ 5 A
A7 18 A8
CLK N.c. [ig] 17 N.C.
Gen j{ip AR DIV
| b | Atz | are | ane |
Ato ! A12 ' A1a ! Ate
As A1t A3 A5 A7 PIN FUNCTION
TS E " PinName | Pin Function
. Ao - A17 Address Inputs
WE — WE Write Enable
—_— == .
OE —L/ Cs Chip Select
OE Output Enable
1/01 ~1/04 Data Inputs/Outputs
Vee Power(+5.0V)
Vss Ground
N.C No Connection
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'KM641003A, KM641003Al | CMOS SRAM
ABSOLUTE MAXIMUM RATINGS* ‘ |

Pa
Voltage on Any Pin Relative to Vss VIN, VouT -05t07.0 \
‘| Voltage on Vcc Supply Relative to Vss Vee -0.5t07.0 \Y
Power Dissipation Po 1.0 : W
Storage Temperature TsTG -65to 150 ) T
Operating Temperature | Commercial TA 0to70
Industrial TA -40to 85 T

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating
sections of this specification is notimplied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS(Ta=0t0707)

S § i i Ty
Supply Voltage Vee 45 5.0 55 v
Ground Vss 0 0 0 \Y
Input Low Voltage ) ViH 22 - Vee + 0.5* \
Input Low Voltage ViL . -0.5* - o 0.8 A

NOTE: Above parameters are also guaranteed at industrial temperature range.
* ViL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA
** VIH(Max) = Vcc + 2.0V a.c (Pulse Width < 10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=0to 70°C, Vcc= 5.0V £ 10%, unless otherwise specified) -

ter
Ibnput Leakage C‘urre;nt VIN = Vss to Vee
Output Leakage Current Io TS=ViH or OE=ViH or WE=VIL
Vourt = Vss to Vcc
Operating Current lcc Min. Cycle, 100% Duty 12ns - 150 mA
CS=VIL, VIN = VIiH or VL, 15ns R 145
louT=0mA 17re - 145
20ns - 140
Standby Current IsB Min. Cycle, CS=ViH - 25 Py
Ise1 | f=OMHz, CS = Vcc-0.2V, i 8 A
VIN = Vee-0.2V or VIN < 0.2V
Output Low Voltage Level VoL loL=8mA - 0.4 \"
Output High Voltage Level VoH loH=-4mA 2.4 - \"
VoH1* | loH1=-0.1mA - 3.95 \

NOTE: Above parameters are also guaranteed at industrial temperature range.
*Vco=5.0V * 5% Temp=25C

CAPACITANCE*( Ta=25%, f=1.0MHz)

“Input/Output Capaditance Cio
Input Capacitance . CIN
* NOTE : Capacitance is sampled and not 100% tested.
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KM641003A, KM641003Al CMOS SRAM

AC CHARACTERISTICS(Ta= 00 70°C, Vcc = 5.0V 10%, unless otherwise noted.)

TEST CONDITIONS
Input Pulse Levels OV to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below

NOTE: Above test conditions are also applied at industrial temperature range.

Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
48002 4802
DOUT DOUT
2558 Ei 30pF* 25502 = 5PF"

L

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time
Address Access Time tAA - - 17 - 20 ns
Chip Select to Output tCo - - 17 - 20 ns
Output Enable to Valid Output tOE - 6 - 7 - 8 - 9 ns
Chip Enable to Low-Z Output tLz 3 - 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 0 9 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 0 9 ns
Output Hold from Address Change tOH 3 - 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 12 - 15 - 17 - 20 ns

NOTE: Above parameters are also guaranteed at industrial temperature range.
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KM641003A, KM641003Al CMOS SRAM

WRITE CYCLE

Write Cycle Time

Chip Select to End of Write tcw 8 - 10 - 1 - 12 - ns
Address Set-up Time tAS 0 - 0 - 0 - 0 - ns
Address Valid to End of Write AW 8 - 10 - " - 12 - | ns
Write Pulse Width(OE High) twpP 8 - 10 - 11 - 12 - ns
Write Pulse Width(OE Low) tWP1 12 - 15 - 17 - 20 - ns
Write Recovery Time tWR 0 0 0 - 0 - ns
Write to Output High-Z tWHZ o] 6 0 7 .0 8 0 9 ns
Data to Write Time Overlap tDW 6 - 7 - 8 - 9 - ns
Data Hold from Write Time tDH [¢] - 0 - 0 - 0 - ns
End Write to Output Low-Z tOW 3 - 3 - 3 - 3 - ns

NOTE: Above parameters are also guaranteed at industrial temperature range.

TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=0E=ViL, WE=VIH)
tRC N
ADD
‘M »l
OCOOOOOOKXNXNY N .
Oy oaa v

Data Out Previous Data Valid
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KM641003A, KM641003Al - CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD )
o

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 aredefined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL
Levels.

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

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

6. Device is continuously selected with TS=VIL.

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

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

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

WE S
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KM641003A, KM641003Al CMOS SRAM

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

we

ADD X _ ‘ X
_ we1R) 1oH
TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled)
ADD )\ M:m
cs ‘ le—1AS(4) | \ - - /
: L We)

Simsungg | o
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KM641003A, KM641003Al

CMOS SRAM

NOTES(WRITE CYCLE)

1.
2.

o oA W

ey

co®m~

All write cycle timing is referenced from the last valid address to the first transition address.
A write occurs during the overlap of a low CS and WE. A write begins at the latest transition TS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going hlgh tWP is measured from the beginning of write to the end of write.

. tCW is measured from the later of CS_ going low to end of write.
. tAS is measured from the address valid to the beginning of write.
. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high.

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

. fCS goes low simultaneously with WE going or after WE gomg low, the outputs remain high impedance state.
. Dout is the read data of the new address.
. When CS is low : I/O pins are in the output state. The mput signals in the opposite phase leading to the output should not be

applied.

FUNCTIONAL DESCRIPTION

H X X~ Not Select High-Z IsB, IsB1
L H H Output Disable High-Z icc
L H L Read Dout fec
L L X Wiite DIN lcc

* NOTE : X means Don't Care.

L 1msuig
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KM641003

CMOS SRAM

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

FEATURES
« Fast Access Time 15, 17, 20ns(Max.)
+ Low Power Dissipation
Standby (TTL)  : 40mA(Max.)
( CMOS) : 10mA(Max.)
Operating KM641003 - 15 : 170mA(Max.)
KM641003 - 17 : 160mA(Max.)
KMB41003 - 20 : 150mA(Max.)
« Single 5.0V=10% Power Supply
« TTL Compatible Inputs and Outputs
« 1/O Compatible with 3.3V Device
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« Center Power/Ground Pin Configuration
« Standard Pin Configuration
KM641003J : 32-S0J-400

GENERAL DESCRIPTION

The KMB41003 is a 1,048,576-bit high-speed Static Random
Access Memory organized as 262,144 words by 4 bits. The
KM641003 uses 4 common input and output lines and has an
output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using SAMSUNG's
advanced CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The: KM641003 is packaged in
a 400 mil 32-pin plastic SOJ.

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)
_/
| ckGen. |—|  PreChargeCirouit | ne. @ O %m
1 A I [ A 2] 31 Ats
Ao = a1 [3] ERE
A1 = | A2 [4] 29 A4
A2 F
L~ g Az [5] 28] A13
As > 5 Memory Array T 6] 27] OF
As = n 512 Rows o1 [T] 26) 1104
A6 - = z 512x4 Columns
A7 N 14 Vee [B] s0J 78] Vss
Ao rl/ : | Vss E Vee
Vo
At0 = voz [0 °
T T We [17] 22 A12
/01 ~1/os Tk Data /O Circuit & I As [12] 21] At
K “ {3} Cont © Column Select U As [ 70 A0
As [14] 19 Ao
A7 [15] 18] As-
NC. [t8] 17] N.C.

—r

939
i |

CLK
A FRIARN
‘As |A12lA14|A1Gl
Asa A1l A1z A5 Atz o
' : 1
« < PIN FUNCTION

Address Inputs
WE Write Enable
[ Chip Select
OE Output Enable
1/01 ~1/04 Data Inputs/Outputs
Vee Power(+5.0V)
Vss Ground
N.C No Connection

ELECTRONICS
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KM641003

CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relanve to Vss VIN Vou1' -0.'5 F(o 70 T VV' "
Voltage on Vcc Supply Relative to Vss Vee -05t07.0 \
Power Dissipation Pp 1.0 W
Storage Temperature TsTG -65 to 150 C
Operating Temperature TA 0to 70 c

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

RECOMMENDED DC OPERATING CONDITIONS(TA 0to 70 C)

Symbol : M‘il‘f' Max EET T Umf
Supply Voltage Vee 45 55 Vv
Ground Vss 0 0 (] \"
Input Low Voltage ViH 22 - Vece +0.5** \
Input Low Voltage ViL -0.5* - 0.8 "

* Vit(Min) = -2.0V a.c(Pulse Width=<10ns) for |
** ViH(Max) =

DC AND OPERATING CHARACTER'ST'CS(TA 0to 70°C, Vee=

< 20mA

Vee + 2.0V a.c {Pulse Width < 10ns) for | < 20mA

5.0V = 10%, unless otherwise specified)

, ) . . Test Conditions. .
Input Leakage Current 1] VIN = Vss to Vce
Output Leakage Current Lo TS=ViH or OE=ViH or WE=VIL
Vourt = Vss to Vce
Operating Current lcc m Cycle, 100% Duty 15ns - 170 mA
CS=VIL, VIN = VIH or ViL, 17ns. ~ 160
lout=0mA 20ns " 158
Standby Current IsB Min. Cycle, CS=VIH - 40 mA
IsB1 f=0MHz, CS > Vcc-0.2V, - 10 mA
VIN = Vee-0.2V or VIN = 0.2V
Output Low Voltage Level VoL loL=8mA - 0.4 \'
Output High Voltage Level VoH loH=-4mA 2.4 - \
VoH1* loH1=-0.1mA - 3.95 \

*Vee=5.0V £ 5% Temp.=25T

CAPACITANCE*( TA =25, f—1 OMHz)

o Bal
Input/Output Capaoitance Cl/o
Input Capacitance CIN

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

<=
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KM641003 | -  CMOS SRAM

AC CHARACTERISTICS(TA= 0to70C, Vcc = sov+ 10%, unless otherwise noted.)

TEST CONDITIONS
Input Pulse Levels - OVto3v
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below

NOTE: Above test conditions are also applied at industrial temperature range.

Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
4809 4800
DOUT pout - i
O .
2558 E: 30pF" 255Q E: 5pF"

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time tRC 15 - 17 - 20 - ns
Address Access Time tAA - 15 - 17 - 20 ns
Chip Select to Output tco - 15 17 - 20 ns
Output Enable to Valid Output tOE - 8 - 9 - 10 ns
Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLZ 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 ns
Output Hold from Address Change tOH 3 - 3 - 5 - ‘s
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 15 - 17 - 20 ns

ELECTRONICS



KM641003 ‘ CMOS SRAM

WRITE CYCLE

Write Cycle Time
Chip Select to End of Write tCW 12 - 12 - 13 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write tAW 12 - 12 - 13 - ns
Write Pulse Width(OE High) twP 9 - 10 - 11 - ns
Write Pulse Width(OE Low) tWP1 15 - 17 - 20 - ns
Wirite Recovery Time tWR 0 - 0 - 0 - ns
Write to Output High-Z twHz 0 8 0 8 0 10 ns
Data to Write Time Overlap tDW 8 - 9 - 10 - ns
Data Hold from Write Time tDH 0 - o] - 0 - ns
End Write to Output Low-Z tow 3 - 4 - 5 - ns
TIMING DIAGRAMS ,
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=VIH)
tRC ,
ADD (
tAA ,
0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0"0 .
Data Out Previous Datavalid ARG Data Valid
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KM641003 CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD

tAA

tHZ(3.4,5)

tOH
Data Out . Data Valid

NOTES(READ CYCLE)
1. WE is high for read cycle.
2. Allread 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. Atany given temperature and voltage condition, tHZ{max.) is less than tLZ (min.) both for a given device and from device to device.
5. Transition is measured £200mV from steady state voltage with Load(B). This parameter is sampled and not 100% ' tested.
. Device is continuously selected with CS=VIL.
. Address valid prior to coincident with CS transition low.
For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

©~NO®

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

High-Z

High-Z(8)
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KM641003 CMOS SRAM
TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed)
twe

ADD >/

AW WRG)

. tCW(3)
[53
1WP1(2)
WE
tDW
Data Valid
W (10) ©)
High-Z)
e—— tWR(5)

y

tow

iDH

Data Valid

High-Z

nz tWHZ(6)

High-Z8)

s v
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KM641003 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 alow CS and WE. A write begins at the latest transition TS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

3. tCW is measured from the later of CS going low to end of write.
4. tAS is measured from the address valid to the beginning of write.
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high.
6. if OE, CS and WE are in the Read Mode during this period, the /O pins are in the output low-Z state. Inputs of opposite phase of
the output must not be applied because bus contention can occur.
7. For.common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.
8. If TS goes low simultaneously with WE going 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

H X xX* 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 lcc

* NOTE : X means Don't Care.
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KM641001B/BL, KM641001BI/BLI

Preliminary
CMOS SRAM

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

FEATURES ,
« Fast Access Time 15, 17, 20ns(Max.)
« Low Power Dissipation
Standby (TTL)  : 20mA(Max.)
(CMOS): 5mA(Max.)
0.5mA(Max.) - L-Ver. only
Operating KM641001B/BL - 15 : 120mA(Max.)
KM641001B/BL - 17 : 110mA(Max.)
KM641001B/BL - 20 : 100mA(Max.)
« Single 5.0V £10% Power Supply
« TTL Compatible Inputs and Outputs
« /0 Compatible with 3.3V Device
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« 2V Minimum Data Retention ; L-Ver. only
« Standard Pin Configuration
KM641001B/BLJ : 28-S0OJ-400A

FUNCTIONAL BLOCK DIAGRAM
LCIk Gen. }—‘,7 Pre-Charge Circuit ,
1 [ il
A2 1~
A3 15> |
Aa 1P 5
A5 = .~ Memory Array
As = n 512 Rows
A7 [ Z 512x4 Columns
4
As =
As =
Ato =
B -_‘ I T
- r[>-| Data [— 1/0 Circuit &
WO ~1/Qa > Cont Column Select

J

1
Pl

Gon. N ARRIIRAR
ADAL ALAL A'13A|14L15/|\16l|\1

—

=
—

A A
l

GENERAL DESCRIPTION

The KM641001B/BL is a 1,048,576-bit high-speed Static Ran-
dom Access Memory organized as 262,144 words by 4 bits. The
KM641001B/BL uses 4 common input and output lines and has
an output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using SAMSUNG's
advanced CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The KM641001B/BL is pack-
aged in a 400 mil 28-pin plastic SOJ.

ORDERING INFORMATION
KM641001B/BL -15/17/20

KM641001BI/BLI -15/17/20

Commercial Temp.

Industrial Temp.

PIN CONFIGURATION(Top View)

)
A0 E O 28 Voo
a2 27 A7
A2 [3] 26] A1s
As [4] 25 Ats
A (5] 24 A4
As [6] 23 At3
As [T] soJ 22] A2
A7 [E] 5_1] A1
As [T] NC
A9 [17] 1104
Awn [T 18 103
c8§ [12] 1102
OF [13] 16 101
Vss 15 WE

PIN FUNCTION

Address Inputs
Write Enable
Chip Select
Output Enable
/01 ~ /04 Data {nputs/Outputs
Vee Power(+5.0V)
Vss Ground
N.C No Connection

{
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Preliminary

'KM641001B/BL, KM641001Bl/BLI CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN, VouTt 0.5t07.0 "
Voltage on Vcc Supply Relative to Vss Vee -0.5t07.0 \'
Power Dissipation Pp 1.0 w
Storage Temperature TsTtG -65t0 150 T
Operating Temperature Commercial TA 0to70 T
‘ Industrial Ta 4010 85 C

* Stresses greater thian those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating

sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS(Ta=0to 70%C)

Parameter Symbol Min Typ Max Unit
Supply Voltage *Vee 4.5 5.0 55 Vv
Ground Vss 0 0 0 Y
Input Low Voltage ViH 22 - Vee + 0.5** \"
Input Low Voltage ViL -0.5* - 0.8 \Y

NOTE: Above parameters are also guaranteed at industrial temperature range.
* VIL(Min) = -2.0V a.c(Pulse Width< 10ns) for | < 20mA
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width<10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=0to 70°C, Vcc= 5.0V  10%, unless otherwise specified)

Parameter Symbol Test Conditions Min Max Unit
Input Leakage Current ] VIN = Vss to Vcc -2 2 A
Output Leakage Current Ito | TS=ViH or OE=ViH or WE=ViL -2 2 #h
Vourt = Vss to Vcc
Operating Current lec Min. Cycle, 100% Duty 15ns - 120
CS=VIL, VIN = VIH or VIL, 17ns _ 110 mA
lout=0mA 20ne n 100
Standby Current IsB Min. Cycle, CS=ViH - 20 mA
IsB1 f=0MHz, TS = Vce-0.2V, Normal - 5
VIN = Vce-0.2V or VIN < 0.2V Ver - 05 mA
Output Low Voltage Level VoL loL=8mA. - 0.4 v
Output High Voltage Level VoH loH=-4mA 24 - v
) VoH1* | loH1=-0.1mA - 3.95 \
NOTE: Above parameters are also guaranteed at industrial temperature range.
*Vee=5.0V * 5% Temp.=25C
CAPACITANCE*( Ta=25C, f=1.0MHz)
Item Symbol Test Conditions MIN Max Unit
Input/Output Capacitance Cio Viro=0V - 8 pF
Input Capacitance CIN VIN=0V - pF
* NOTE : Capacitance is sampled and not 100% tested.
314
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Preliminary

KM641001B/BL, KM641001BI/BLI CMOS SRAM
AC CHARACTERISTICS(Ta=01t0 70, Vcc = 5.0V £ 10%, unless otherwise noted.)
TEST CONDITIONS
' Input Pulse Levels u 0Vto 3V
Input Rise and Fall Times ‘ 3ns
Input and Output timing Reference Levels 1.5v
Output Loads See below

NOTE: Above test conditions are also applied at industrial temperature range.

Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
4808 4802
DOUT DOUT
— 4
25582 = 30pF* 2559 %: 5pF*

h

* Including Scope and Jig Capacitance

READ CYCLE

Read Cycle Time

Address Access Time tAA -

Chip Select to Output tCo -

Output Enable to Valid Output tOE -

Chip Enable to Low-Z Output tLz 3 - 3 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU o] - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 15 - 17 - 20 ns

NOTE: Above parameters are also guaranteed at industrial temperature range.
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Preliminary

KM641001B/BL, KM641001BI/BLI ' ' CMOS SRAM

WRITE CYCLE

Write Cycle Time 20
Chip Select to End of Write tcw 10 - 11 - 12 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write AW 10 - 11 - 12 - ns
Write Pulse Width(OE High) WP 10 - 1 - 12 - ns
Write Pulse Width(OE Low) tWP1 15 - 17 - 20 - ns
Write Recovery Time tWR 0 - 0 - 0 - ns
Write to Output High-Z tWHZ .0 8 0 9 0 10 ns
Data to Write Time Overlap tDW 7 - 8 - 9 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - ns

NOTE: Above parameters are also guaranteed at industrial temperature range.

TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=VIK)

tRC ;

ADD )

tAA

10H

Data Out Previous Data Valid ,o,o,o:o:o:o:o‘o‘o’o‘o’o‘o’o’o‘o:o’o’o‘o‘o:o‘o’o’o‘o’o’o‘ Data Valid

ELECTRONICS



~ ' Preliminary
KM641001B/BL, KM641001BI/BLI B CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=vi+)

ADD \

tAA -

::::a T e 4_-&. J{ = | wo

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. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.

5. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.
6. Device is continuously selected with CS=ViL. :

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

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

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

tRC
ADD )
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KM641001B/BL, KM641001BI/BLI

Preliminary
CMOS SRAM

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

ADD ) .V‘WC X

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled)

- Wc e

w —

L= ms v
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Preliminary
KM641001B/BL, KM641001BI/BLI CMOS SRAM

NOTES(WRITE CYCLE)
1. All write cycle timing is referenced from the last valid address to the first transition address.
2. A wiite occurs during the overlap of a low TS and WE. A write begins at the latest transition CS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write. ;

3. tCW is measured from the later of CS going low to end of write.
4. tAS is measured from the address valid to the beginning of write. o
5. tWR is measured from the end of write to the address change. tWR appliedin case a write ends as CS or WE going high.
6. If OE, TS 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 ellmlnatl_o_n_ of bus contention conditions is necessary during read and write cycle.
8. If CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state.
9. Doutis s 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
[ WE OE Mode 1/0 Pin Supply Current
H X xX* Not Select High-Z IsB, IsB1
L H H Output Disable High-Z lcc
L H L Read Dout Icc
L L X Write DIN . lec

* NOTE : X means Don't Care.

DATA RETENTION CHARACTERISTICS*(TA=0C to 70¢C)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Vcc for Data Retention VDR CS = Vec-0.2V 20 - 5.5 \
Data Retention Current IR Vee =3.0V, CS = vee- 0.2V R R 0.40 mA
VIN 2 Vcc-0.2Vor VIN < 0.2V :
Vee = 2.0V, CS = Vec- 0.2V A ) 035
VIN = Vcc-0.2Vor VIN < 0.2V .
Data Retention Set-Up Time . tSDR See Data Retention 0 - - ns
Recovery Time tRDR | Wave form(below) 5 - - ms
NOTE: Above parameters are also guaranteed at industrial temperature range.
* L-Ver only.

DATA RETENTION WAVE FORM(TS controlled)

tSDR | Data Retention Mode {RDR

Vee

CS = Vec - 0.2V
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KM641001A

CMOS SRAM

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

FEATURES
« Fast Access Time 15, 17, 20ns(Max.)
« Low Power Dissipation
Standby (TTL)  : 25mA(Max.)
(CMOS): 8mA(Max.)
Operating KM641001A - 15 : 125mA(Max.)
KM641001A - 17 : 125mA(Max.)
KM641001A - 20 : 120mA(Max.)
« Single 5.0V £ 10% Power Supply
« TTL Compatible Inputs and Outputs
« I/O Compatible with 3.3V Device
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« Standard Pin Configuration
KM641001AJ : 28-SOJ-400A

FUNCTIONAL BLOCK DIAGRAM
| ckeen. |—{  Pre-Charge Circut |
I I | I
Az {=
As = -
A4 { 5 .
As {= 2 Memory Array
As = [ 512 Rows
A7 = H 512x4 Columns
12
As IS i
A9 HS
Ao =
— — I I
—{> Data [+ I/O Circuit & 1
/01~ 1104 H>H Cont. T Column Select L
CLK
Gen. 4—!—,§
[ Al1 |A112 |A1|4 |A|16|
Ao A1l A1z A5 A1y
|
1
= )
WE —
— M
OE ——/

GENERAL DESCRIPTION

The KM641001A is a 1,048,576-bit high-speed Static Random
Access Memory organized as 262,144 words by 4 bits. The
KM641001A uses 4 common input and output lines and has an
output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using SAMSUNG's
advanced CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The KM641001A is packaged
in a 400 mil 28-pin plastic SOJ.

PIN CONFIGURATION(Top View)

a0 [1] O U 28 Vec
M [ 77 A7
A2 E 26 At6
As [4] 25 A5
As [5] 24 A4
As (8] 23 A3
as [7] SOJ 22) A12
A7 [F] A1l
As [T] N.C
As [i0] 1104
Ato [11] 18 1103
©s 2] 17 1102
oF [13] 16) 101
vss [14] 15 WE

PIN FUNCTION

Ao - A17 Address Inputs

WE Wirite Enable

cs Chip Select

OE Output Enable

1/01 ~ /04 Data Inputs/Outputs
Vee Power(+5.0V)

Vss Ground

N.C No Connection

s vy
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KM641001A CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss VIN, VouTt -0. 5 to7. 0 Vv
Voltage on Vcc Supply Relative to Vss Vee -05t07.0 \
Power Dissipation Pp 1.0 w
Storage Temperature TsTG -65 to 150 T
Operating Temperature TA 0to 70 C

* Stresses greater than those listed under "Absolute Maximum Rating" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating
sections of this specification is notimplied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING CONDlTIONS(TA 0t070)

Supply Voltage Vee 4.5 5.0 5.5 \%
Ground ' Vss 0 0 ) 0 v
Input Low Voltage ViH 22 - Vee +0.5** \'}
Input Low Voltage ViL ) -0.5* - 0.8 \Y

* ViL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA

** VIH(Max) = Vcc + 2.0V a.c (Pulse Width<10ns) for | < 20mA

DC AND OPERATlNG CHARACTERlSTlCS(TA 0to 70°C, Vee= 5.0V = 10%, unless otherwise speclﬁed)

: ‘ ' 1 TestConditions ‘- S Ui
Input Leakage Current ] VIN Vss to Vce A
Output Leakage Current Lo CTS=ViH or OE=VIH or WE=ViL 2 2 #A

' VouT = Vss to Vce
Operating Current lcc m\ Cycle, 100% Duty 15ns - 125 mA
CS=VIL, VIN = VIH or VIL, 17ns _ 125
lout=0mA 20ns - 120
Standby Current IsB Min. Cycle, CS=ViH - 25 mA
Ise1 | f=0MHz, CS = Vcc-0.2V, i 8 A
VIN 2 Vee-0.2V or VIN < 0.2V
Outptjt Low Voltage Level VoL loL=8mA - 0.4 \
Output High Voltage Level VoH loH=-4mA 24 - \
i VoH1* | loH1=-0.1mA ' - 3.95 \

*Vee=5.0V + 5% Temp. =25C

CAPACITANCE*( Ta =257, f=1.0MHz) ‘
_ - ' _TestConditions | M M . Un
Input/Output Capacitance V|/o—0V
Input Capacitance VIN=0V
* NOTE : Capacitance is sampled and not 100% tested. ‘

'
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KM641001A

CMOS SRAM

AC CHARACTERISTICS(Ta=0t0 70C, Vcc = 5.0V£10%, unless otherwise noted.)

TEST CONDITIONS

Input Pulse Levels

0Vto 3V

Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below
Output Loads(A) Qutput Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
4808 4808
pDouTt DOUT
—
* Including Scope and Jig Capacitance
READ CYCLE
Read Cycle Time tRC 15 - 17 - 20 ns
Address Access Time tAA - 15 - 17 - 20 ns
Chip Select to Output tco - 15 - 17 - 20 ns
Output Enable to Valid Output tOE - 8 - 9 - 10 ns
Chip Enable to Low-Z Output tLZ 3 3 - 3 . ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 ns
Output Hold from Address Change tQH 3. - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 o 0 - 0 - ns
Chip Selection to Power DownTime | - tPD - 15 - 17 - 20 ns
322
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KM641001A CMOS SRAM

WRITE CYCLE

rite Cycle Time . ,
Chip Select to End of Write tCW 10 - 11 - 12 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write tAW 10 - 1 - 12 - ns
Write Pulse Width(OE High) tWP 10 - 1 - 12 - ns
Write Pulse Width(OE Low) tWP1 15 - 17 - 20 - ns
Write Recovery Time tWR 0 - 0 - 0 - ns
Write to Output High-Z tWHZ 0 8 o] 9 0. 10 ns
Data to Write Time Overlap tDW 7 - 8 - 9 - ns
Data Hold from Write Time tDH 0 - o] - 0 - ns
End Wite to Output Low-Z tow 3 - 3 - 3 - ns
TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=VIH)

ADD : 4)

tRC )

ARERARRCORRRECECHNHHRRR
KON

QNN

Data Out Previous Data Valid Data Valid
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KM641001A - CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD ‘ j
t X
le

Data Out : DataValid -

Vee  ....... lee ool ’ —
Current IsB 50%

NOTES(READ CYCLE)

1. WE is high for read cycle.

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

3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL
Levels.

4. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.

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

6. Deviceis continuously selected with CS=ViL.

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

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

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

tRC
ADD 4)

AW le—— tWR(5)
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KM641001A

CMOS SRAM

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

ADD

;

)

Wws@

AW

[e—— tWR(5)

1OH

s

Data Valid

High-Z@8)

tow (10)

TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlied)

we

—

AW

—— BAR(S)

cs

High-Z

s |
w D

tDH

1

Data In

High-Z

iz

tWHZ(E)

High-Z

Data Out

High-Z(8)

L s iy
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KM641001A CMOS SRAM

NOTES(WRITE CYCLE)
1. Al wiite cycle timing is referenced from the last valid address to the first transition address.
2. A write occurs during the overlap of alow TS and WE. A write begins at the latest transition CS going low, and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

3. tCW s measured from the later of TS 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 TS or WE going high.
6. If OE, TS 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 or after WE going low, the outputs remain high impedance state.
9. Doutis 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

H X xX* Not Select High-Z IsB, IsB1
L H H Output Disable High-Z lec
L H L Read Dout Icc
L L X Write DIN lcc

* NOTE : X means Don't Care.
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KM641001/L

CMOS SRAM

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

FEATURES
« Fast Access Time 20,25,35ns(Max.)
« Low Power Dissipation
Standby (TTL) : 40mA(Max.)
(CMOS): 2mA(Max.)
0.5mA(Max.) - L-Ver. only
Operating KM641001/L - 20 : 150mA(Max.)
KM641001/L - 25 : 130mA(Max.)
KMB41001/L - 35 : 110mA(Max.)
« Single 5.0V*10% Power Supply
« TTL Compatible Inputs and Outputs
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs .
« 2V Minimum Data Retention ; 2V(Min.) - L-ver. only
« Standard Pin Configuration
KM641001/LP : 28-DIP-400
KM641001/LJ : 28-SOJ-400B

FUNCTIONAL BLOCK DIAGRAM
|J:Ik Gen H Pre-Charge Circuit I
[ l
At [
A2 i'/ L
A3
A4 I g
L~ ° Memory Array
As [= 0 512 Rows
A7 [= z 512x4 Columns
As [ el |
Ao ™
Ato 1>
- — | I
— Data 1/0 Circuit & N
/01~ 1/04 H>} Cont Column Select L
CLK
Gen 1 | |
|
l As I A12| A14| A15|_
Ao A1 A1z A5 A7
1
sl
= 1D
WE —
— — :
OE —L/

GENERA

L DESCRIPTION

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

KM641001/L
output enabl
time ar read

uses 4 common input and output lines and has an
e pin which operates faster than address access
cycle. The device is fabricated using SAMSUNG's

advanced CMOS process and designed for high-speed circuit
technology. it is particularly well suited for use in high-density
high-speed system applications. The KM641001/L is packaged
in a 400 mil 28-pin plastic DIP or SOJ.

PIN CONFIGURATION(Top View)

Ao II O U E Vee
a1 [2] 27] A7
A2 [3] [26] At6
A3 [4] 25 A1s
- A¢ [5] [24) A14
as [6] 23 A3
t I soupip 2] a2
A7 [B] 27 A1
As [T 200 NC
Ao [T0] . 19 vOa
A [T] 1§ 1103
s 12 17 102
OF [13] 8] 1101
Vss 15 WE
PIN FUNCTION
Address Inputs
Wiite Enable
[ Chip Select
OE Output Enable
/101 ~1/04 Data Inputs/Outputs
Vee Power(+5.0V)
Vss Ground
N.C No Connection

g
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KM641001/L ' : CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss VIN, VouT -0.5t07.0 \
Voltage on Vcc Supply Relative to Vss Vee -05t07.0 \"
Power Dissipation Po 1.0 W
Storage Temperature TsT6 -65 to 150 T
Operating Temperature . " TA 0to 70 c

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

RECOMMENDED DC OPERATING CONDITIONS(Ta =0to 707C)

Supply Voitage Vee 45 5.0 55 \2
Ground Vss 0 0 0] \
Input Low Voltage ViH 22 - Vce + 0.5 \Y
Input Low Voltage Vi -0.5* - 0.8 Vv

* VIL(Min) = -2.0V a.c(Pulse Width < 10ns) for | < 20mA
* ViH(Max) = Vcc + 2.0V a.c (Pulse Width<10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=0t0 70C, Vce= 5.0V + 10%, unless otherwise specified)

, ramete ymbol _TestConditions Min Max | Unit
Input Leakage Current [[1] VIN = Vss to Vce 2A
Output Leakage Current o CS=ViHor OE=ViH or WE=VIL 2 2 #A
Vout = Vss to Vcc
Operating Current lcc Min. Cycle, 100% Duty 20ns - 150 mA
CS=ViL, VIN = VIH or VL, 25ns B 130
lout=0mA 35ns - 110
Standby Current IsB Min. Cycle, CS=ViH - 40 mA
IsB1 f=0MHz, CS = Vcc-0.2V, Normal - 2
VIN = Vee-0.2V or Vi < 0.2V Ver - 05 mh
Output Low Voltage Level VoL loL=8mA ] - 0.4 \
Output High Voltage Level VoH loH=-4mA 2.4 - \"

CAPACITANCE*( Ta=25%, f=1.0MHz)

Input/Output Capacitance Cio ) Viro=0V - ' 7 pF
Input Capacitance CIN VIN=0V - 7 pF
* NOTE : Capacitance is sampled and not 100% tested.
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KM641001/L : CMOS SRAM

AC CHARACTERISTICS(Ta=01070C, Vcc = 5.0V+10%, unless otherwise noted.)

TEST CONDITIONS

Input Pulse Levels 7 0V to 3V

Input Rise and Fall Times 3ns

Input and Output timing Reference Levels 1.5V

Output Loads . See below

QOutput Loads(A) Output Loads(B)

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
48082 48082
DOUT DOUT
PR

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time
Address Access Time tAA - 20 - 25 - 35 ns
Chip Select to Output tCo - 20 - 25 - 35 ns
Output Enable to Valid Output tOE - 10 - 13 - 15 ns
Chip Enable to Low-Z Output tLz 0 - 0 - 0 N ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 12 0 15 0 15 ns
Output Disable to High-Z Output tOHZ 0 8 0 10 0 15 ns
Output Hold from Address Change tOH 3 - 5 - 5 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 20 - 25 - 35 ns

PSinsungg -
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KM641001/L | CMOS SRAM

WRITE CYCLE

rite Cycle Time - - 35 - ns
Chip Select to End of Write tCW - - 30 - ns
Address Set-up Time tAS 0 - 0 . - 0 - ns
Address Valid to End of Write tAW 17 - 20 - 30 - ns
Wiite Pulse Width(OE High) twpP 15 - 20 - 25 - ns
Write Pulse Width(OE Low) twP1 20 - 25 - 35 - ns
| Wirite Recovery Time tWR 2 - 3 - 3 - ns
Write to Output High-Z ' tWHZ 0 . 8 0 10 0 12 ns
Data to Write Time Overlap tDW 12 - 15 T 20 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 4 - 5 - ns
TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=VIL, WE=ViH)

1RC )

ADD >[

» . : (T .
Data Out Previous Datavaiid AN UMGANELINY Data Valid
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KM641001/L - CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin)

ADD

1AA

= D

1. WE is high for read cycle.

2. Allread 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 Vor or VoL
Levels.

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

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

evice is continuously selected with CS=ViL.
ress valid prior to coincident with CS transition low.

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

® N

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

S | WP(2)
WE %
tOW

High-Z Data Valid
tOHZ(6) )

High-Z(8)
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KM641001/L "~ CMOS SRAM .

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

TIMING WAVE FORM OF WRITE CYCLE(3) (TS=Controlied)

= | o — ’
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KM641001/L CMOS SRAM

NOTES(WRITE CYCLE)
1. All write cycle timing is referenced from the last valid address to the first transition address.
2. A wiite occurs during the overlap of a low TS and WE. A write begins at the latest transition CS going low and WE going low ; A
wirite ends at the earliest transition TS going high or WE going high. tWP is measured from the begmmng of write to the end of wnte
. tCW is measured from the later of CS going low to end of write.
. tAS is measured from the address valid to the beginning of write.
tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high.
If OF, TS 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.

oo w

7. For common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.
8. 1f CS goes low simultangously with WE going or after WE going low, the outputs remain high impedance state.
9. Doutis 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
[ WE OE Mode 1/O Pin Supply Current
H X X+ Not Select High-Z IsB, IsB1
L H H Output Disable High-Z lcc
L H L Read Dout Ilcc
L L X Write DIN lcc

* NOTE : X means Don't Care.

‘DATA RETENTION CHARACTERISTICS*(Ta= 0T to 70C)

' Parameter Symbol Test Condition Min. Typ. Max. Unit
Vcce for Data Retention VDR CS = Vec- 0.2V 2.0 - 5.5 Vv
) Vec =20V, TS = Vee - 0.2V
Data Retention Current IoR VIN = Vee - 0.2V or VIN < 0.2V - - 0.1 mA
Data Retention Set-Up Time ' tSDR See Data Retention 0 - - ns
Recovery Time tRDR__ | Wave form(below) 5. - - ms

* NOTE : L-Ver only.

DATA RETENTION WAVE FORM(TS Controlled)

tSDR Data Retention Mode

Vee

CS = Veec-0.2V
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KM681002B/BL, KM681002BI/BLI

Preliminary
CMOS SRAM

128K x 8 Bit High-Speed CMOS Static RAM

FEATURES
« Fast Access Time 8,10,12ns(Max.)
« Low Power Dissipation
Standby (TTL)  : 30mA(Max.)
( CMOS) : 10mA(Max.) .
1mA(Max.) - L-Ver. only
Operating KM681002B/BL. - 8 : 160mA(Max.)
KM681002B/BL - 10 : 150mA(Max.)
KMB81002B/BL - 12 : 140mA(Max.)
« Single 5.0V =10% Power Supply
» TTL Compatible Inputs and Outputs
« 1/O Compatible with 3.3V Device
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« 2V Minimum Data Retention ; L-Ver. only
« Center Power/Ground Pin Configuration
« Standard Pin Configuration
KM681002B/BLJ : 32-SOJ-400
KM681002B/BLSJ : 32-S0J-300
KM681002B/BLT: 32-TSOP2-400F

FUNCTIONAL BLOCK DIAGRAM

l Clk Gen. H Pre-Charge Circuit
I [ [
Ao {=s
A1 s -
A2 ) -
As {= % Memory Array
A4 % n 512 Rows
As = 3 256x8 Columns
As y!\/ [1'4 L .
A7 =
As s
- — I I
— Data — 1/0 Circuit
fO1 ~ 1108 % Cont. Column Select
CLK )
e ARRRARN]
A9 A1oA11A12A13A14A15A16
A
<N
oy =>,
WE —
—
OE

—)

GENERAL DESCRIPTION

The KM681002B/BL is a 1,048,576-bit high-speed Static Ran-
dom Access Memory organized as 131,072 words by 8 bits. The
KM681002B/BL uses 8 common input and output lines and has
an output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using Samsung's
advanced CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The KM681002B/BL is pack-
aged in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward.

ORDERING INFORMATION
KM681002B/BL -8/10/12 Commercial Temp.
KM681002BI/BLI -8/10/12 Industrial Temp.

PIN CONFIGURATION(Top View)

Ao [1] O N 32 Ats
A1 [2] 31] Ats
A2 % 30 A
A3 [4 29 A13
[ E 28] OF
o1 E 27] /o8
1oz 1_74j 26] /07
Vee [E SOJ/ 25] Vss
Vss E: Vee
103 TSOP2 % [lle%)
1104 % 22 1105
WE [12 21] A12
A4 13 20] A1
As [i4 19 A10
As [15 18 Ao
A7 [16 17] As

Ao - A6 Address Inputs

WE Write Enable

[ Chip Select

OE Output Enable

1101 ~ 1/08 Data Inputs/Outputs
Vce Power(+5.0V)

Vss Ground

N.C No Connection

L vt
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- , Preliminary
KM681002B/BL, KM681002BI/BLI . CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss VIN, VouT, : -0.5t07.0 \
Voltage on Vcc Supply Relative to Vss Vce -0.5t07.0 .V
Power Dissipation Po 1.0 W
Storage Temperature TsTG -65 to 150 : c
Operating Temperature | Commercial TA 0to70 c

| Industrial TA -40to 85 ‘C

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

MEND

RECOM ED DC OPERATING CONDITIONS(Ta=0to70T)

| Pammelsr bol _ Min Max Unit
Supply Voltage Vee 55 \Y%
Ground . Vss 0 0 0 \Y
Input Low Voltage VIH 22 ! - Vece + 0.5 \
Input Low Voltage ViL -0.5* - 0.8 Vv
NOTE: Above parameters are also guaranteed at industrial temperature range.
* VIL(Min) = -2.0V a.c(Pulse Width <8ns) for | < 20mA
** \/IH(Max) = Vcc + 2.0V a.c (Pulse Width<6ns) for | < 20mA
DC AND OPERATING CHARACTERISTICS(Ta=0to 70°C, Vcc= 5.0V * 10%, unless otherwise specified)
darameter e : tion S omax | Unit
input Leakage Current VIN = Vss to Vce 2 2A
Output Leakage Current o CS=ViH or OE=VIH or WE=ViL 2 2 A
’ Vourt = Vss to Vce
Operating Current lcc ]\ﬂ\ Cycle, 100% Duty 8ns - 160 mA
CS=VIL, VIN = VIH or VIL, 10ns - 150
louT=0mA . 12ns " 140 ‘
Standby Current IsB Min. Cycle, CS=ViH - 30 mA
IsB1 f=0MHz, CS = Vee-0.2V, Normal - 10 mA
. VIN 2 Vee-0.2V or YIN <0.2v L-Ver. N 1
Output Low Voltage Level VoL loL=8mA C - 04 Vv
Output High Voltage Level VoH loH=-4mA ' 2.4 - \"
VoH1* | loH1=-0.1mA - 3.85 \

NOTE: Above parameters are also guaranteed at industrial temperature range.
*Vee=5.0V £ 5% Temp.=25C

' 4

CAPACITANCE*( Ta =257, f=1.0MHz)
ltem Symbol
Input/Output Capacitance Cio
Input Capacitance CiN
* NOTE : Capacitance is sampled and not 100% tested.
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KM681002B/BL, KM681002BI/BLI

Preliminary
CMOS SRAM

AC CHARACTERISTICS(Ta= 010 70C, Vcc = 5.0V £10%, unless otherwise noted.)

TEST CONDITIONS
Input Pulse Levels 0V to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels . 1.5V
Output Loads See below
NOTE: Above test conditions are also applied at industrial temperature range.
Output Loads(B)

Output Loads(A)

DOUT __ ( )

for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ

RL=5082

VL= 1.5V

DOUT
e
255Q =

* Including Scope and Jig Capacitance

+5.0v
48082

= 5pr

READ CYCLE
Read Cycle Time tRC 8 - 10 - 12 - ns
Address Access Time tAA - 8 - 10 - 12 ns
Chip Select to Output tCo - 8 10 - 12 ns
Output Enable to Valid Output tOE - 4 - 5 - 6 ns
Chip Enabie to Low-Z Output iz 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0. - 0 - ns
Chip Disable to High-Z Output tHZ 0 4 0 5 0 6 ns
Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 ns
.| Output Hold from Address Change tOH 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 8 - 10 - 12 ns
NOTE: Above parameters are also guaranteed at industrial temperature range.
336

s uig

ELECTRONICS



Preliminary

KM681002B/BL, KM681002BI/BLI CMOS SRAM
WRITE CYCLE
Write Cycle Time 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 AW 6 - 7 - 8 = ns
Write Pulse Width(OE High) twP 6 - 7 - 8 - ns
Write Pulse Width(OE Low) tWP1 8 - 10 - 12 - ns
Write Recovery Time WR 0 - 0 - 0 ns
Write to Output High-Z tWHZ 0 4 0 5 0 6 ns
Data to Write Time Overlap tbw 4 - 5 - 6 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z toOwW 3 - 3 - 3 - ns

NOTE: Above parameters are also guaranteed at industrial temperature range.

TIMING DIAGRAMS

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

CS=0E=ViL, WE=VIH)

ADD
tAA .

.A.A.

L sy
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Preliminary
KM681002B/BL, KM681002BI/BLI CMOS SRAM

- TIMING WAVE FORM OF READ CYCLE(2) (WE=Vin)

ADD

tAA

tHZ(3,4,5)

toLZ
tL2(4, 5) tOH

Data Out Data Valid

v | . tPU, |__tPD
c t IsB /IQ% 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. Atany given temperature and voitage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.

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

6. Deviceis continuously selected with TS=viL.
7. Address valid prior to coincident with CS transition low.
8. For common /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

tRC
ADD 4)\ )

AW k— tWRE)

ASH) I WP(QR)
WE :%
. iDW

Data In High-Z Data Valid
toHze) -

High-2(8)
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Preliminary

KM681002B/BL, KM681002BI/BLI CMOS SRAM
TIMING WAVE FORM OF WRITE CYCLE(2) (OE=Low Fixed)

TIMING WAVE FORM OF WRITE CYCLE(3) (TS=Controlled)

ADD >[ Mv\:wc —

Dat —-High-Z - }- p— Data Valid Higf"z
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Preliminary
M681002B/BL, KM681002BI/BLI CMOS SRAM

NOTES(WRITE CYCLE)

1.
2.

omsw

-

Som~N

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

A wiite occurs during the overlap of a low CS and WE. A write begins at the latest transition TS going low and WE going low ; A
write ends atthe earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.
. tCW is measured from the later of TS going low to end of write.

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

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

If OE, TS 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.

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

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

. Dout is the read data of the new address.

When TS is low : 1/O pins are in the output state. The input signals in the opposite phase leading to the output should not be
applied.

FUNCTIONAL DESCRIPTION

[ WE OE Mode /O Pin Supply Current
H X xX* Not Select . High-Z IsB, IsB1
L H H Output Disable High-Z lcc
L H L Read Dout lcc
L L X Write DiN lcc

* NOTE : X means Don't Care.

DATA RETENTION CHARACTERISTICS*(Ta = 0 to 70T)

Parameter Symbol Test Condition Min. Typ. Max. Unit
Vec for Data Retention VDR CS = Vcc- 0.2V 20 - 55 \
Data Retention Current IDR Vce =3.0V,CS = Vec - 0.2V i i 09 mh
VIN 2 Ve - 0.2V or VIN < 0.2V .
Vee =2.0V,CS = Vec - 0.2V 07
VIN 2 Ve - 0.2V or VIN < 0.2V N - :
Data R‘etention Set-Up Time tSDR See Data Retention 0 - - ns
Recovery Time tRDR | Wave form(below) 5 - - ms

NOTE: Above parameters are also guaranteed at industrial temperature range.

* L-Ver only.

DATA RETENTION WAVE FORM(TS Controlled)

Vce

iSDR |, Data Retention Mode

CS = Vee-0.2V
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KM68B1002 BiCMOS SRAM
128K x 8 Bit High-Speed CMOS Static RAM

FEATURES GENERAL DESCRIPTION
« Fast Access Time 8,10,12ns (Max.) The KM68B1002 is a 1,048,578-bit high-speed Static Random
« Low Power Dissipation Access Memory organized as 131,072 words by 8 bits. The
Standby (TTL)  : 60mA(Max.) KM68B1002 uses 8 common input and output lines and has an
(CMOS) : 10mA(Max.) output enable pin which operates faster than address access
Operating KMB8B1002 - 8 : 175mA(Max.) time ar read cycle. The device is fabricated using Samsung's

advanced BiCMOS process and designed for high-speed circuit
KM68B1002 - 10 ; 165mA(Max.) technology. It is particularly well suited for use in high-density
KMG8B1002 - 12 : 155mA(Max.) high-speed system applications. The KM68B1002 is packaged

+ Single 5.0V 10% Power Supply in a 400 mil 32-pin plastic SOJ.

« TTL Compatible Inputs and Outputs

« 1/O Compatible with 3.3V Device

« Fully Static Operation

- No Clock or Refresh required

« Three State Outputs

« Center Power/Ground Pin Configuration

« Standard Pin Configuration
KM68B1002J : 32-S0J-400

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)
| Pre-Charge Circuit l PV O / 32 A
— — il ' A1 2 31 A5
A°'? ? A 3 50 A1
Az |l — As [4 29 A3
A3 r g T [ 28 OF
At K ° Memory Array o1 [6] 27| 1108
As :; Ug) 25g:82 gcg:lvr?\ns o2 |7 26} 1/07
As IS 14 . Vee [B S0oJ Vss
A7 = Vss [§ 24 Voo
A16 = /o3 [0 1108
— | T vos ] 73 105
— Data 1/Q Circuit WE
101 ~ 108 % Cont. Coh?m?)lrslejlect ]: V:f % 21 :12
As [14 19 A10
Y h As [15 18 As
A7 [16 17] As
A8 Ag A10 A11 A12 A13 A14 Al5
_ ot PIN FUNCTION '
WE — Ao - A16 Address Inputs
— — WE ;
OE —/ ﬂE Write Enable
CS Chip Select
OE Output Enable
1101 ~ /08 Data Inputs/Outputs
Vee Power(+5.0V)
Vss Ground
N.C No Connection

ELECTRONICS




KM68B1002 BiCMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss VIN, VouT -05t07.0 Vv
Voltage on Vcc Supply Relative to Vss Vee -0.5t07.0 Vv
Power Dissipation Po 1.0 w
Storage Temperature TsTG -65 to 150 c
Operating Temperature TA O0'to 70 c

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

RECOMMENDED DC OPERATING CONDITIONS(TA 0t0707C)

Supply Voltage ) Vece \
Ground Vss 0 0 0 \
Input Low Voitage ViH 22 - Vce + 0.5* \
Input Low Voltage ViL -0.5* - 0.8 \Y

* VIL(Min) = -2.0V a.c(Pulse Width<6ns) for | < 20mA
* Vis(Max) = Vee + 2.0V a.c (Pulse Width <6ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(TA 010 70°C, Vo= 5.0V £ 10%, unless othen/wse spemf ed)

0} ‘Test Conditions
Input Leakage Current I VIN = Vss to Vee
Output Leakage Current Io TS=ViH or OE=ViH or WE=ViL
Vour = Vss to Vcc
Operating Current lec Min. Cycle, 100% Duty 8ns - 175 mA
CS=VIL, VIN = VIH or VIL, 10ns N 165
lout=0mA 12 . 155
Standby Current IsB Min. Cycle, CTS=VIH - 60 mA
IsB1 f=0MHz, CS > Vce-0.2V, 10 mA
VIN = Vee-0.2V or VIN < 0.2V N
Output Low Voltage Level VoL loL=8mA - 0.4 \
Output High Voltage Level VoH loH=-4mA 24 - Vv

CAPACITANCE*( Ta =25C, f=1.0MHz)

Input/Output Capacitance Cro
Input Capacitance CIN

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

ELECTRONICS



KM68B1002 , BiCMOS SRAM

AC CHARACTERISTICS(Ta= 010 70C, Vee = 5.0V £10%, unless otherwise noted.)
TEST CONDITIONS

aram /alu
Input Pulse Levels 0V to 3V
Input Rise and Fali Times ans
Input and Output timing Reference Levels 1.5V
Output Loads See below
Output Loads(A) Output Loads(B)
for tHZ, tL.Z, tWHZ, tOW, tOLZ & tOHZ

+5.0V

DOUT O
4800
Z0=50% DOUT
RL =508

256Q = SpF*

W =15V

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time tRC 8 - 10 - 12 - ns
Address Access Time tAA - 8 - 10 - 12 ns
Chip Select to Output tCo 8 - 10 . - 12 ns
Output Enable to Valid Output tOE - 4 - 5 - 6 ns
Chip Enable to Low-Z Output Access tLZ 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 4 0 5 . 0 6 ns
Output Disable to High-Z Output tOHZ 0 4 0 5 0 6 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns

ELECTRONICS




KM68B1002 BiCMOS SRAM

WRITE CYCLE

Wirite Cycle Time twcC 8 - 10 - 12 - ns
Chip Select to End of Write tcw 6 - 7 - 8 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write AW 6 - 7 - 8 - ns
Write Pulse Width(OE High) twpP 6 - 7 - 8 - ns
Write Pulse Width(OE Low) tWP1 8 - 9 - 10 - ns
Write Recovery Time tWR 1 - 1 - 1 - ns
Write to Output High-Z tWHZ 4] 4 0 5 0 6 ns
Data to Write Time Overlap tDW 4 - 5 - 6 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - ns

TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=VIH)

RC .
ADD )l
'AA —
; . OO0 COXXN .
Data Out Previous Datavalid AN Data Valid
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KM68B1002 | BiCMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

tRC

ADD X
1AA
tHZ(3,4,5)
L tco
cs
OF L tOHZ
OE //% ,/
Data Out Data Valid
NOTES(READ CYCLE)
1. WE is high for read cycle.
2. All read cycle timing is referenced from the last valid address to the first transition address.
3. tHZ and tOHZ are defined as the time at which the outputs achieve the open circuit condition and are not referenced to VoH or VoL
Levels.

4. At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.
5. Transition is measured +200mV from _steady state voltage with Load(B). This parameter is sampled and not 100% tested.
6. Device is continuously selected with CS=ViL.
7. Address valid prior to coincident with CS transition low.
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

ADD >

tRC

1AW N l—— tWRE)

Data Out
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KM68B1002 BiCMOS SRAM

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

Ao ) | Mm | -
TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled)
ADD mwmc J‘L—

ELECTRONICS



KM68B1002 BiCMOS SRAM

NOTES(WRITE CYCLE)

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

2. A write occurs during the overlap of a low TS and WE. A write begins at the latest transition CS going low and WE going low; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.
tCW is measured from the later of CS going low to end of write.

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

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

If OF, TS 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.

For common I/0 applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

. 1f CS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state.

. Doutis the read data of the new address.

. When TS is low : IO pins are in the output state. The input signals in the opposite phase leading to the output should not be
applied.

o osw

N
cCom~N

FUNCTIONAL DESCRIPTION
' Mo pp
H X Not Select High-Z IsB, isB1
L H Output Disable High-Z lcc
L H Read Dout Icc
L L Write DIN Icc

* NOTE : X means Don't Care.

ELECTRONICS



KM681002A, KM681002Al

CMOS SRAM

128K x 8 Bit High-Speed CMOS Static RAM

FEATURES
« Fast Access Time 12, 15, 17, 20ns (Max.)
« Low Power Dissipation
Standby (TTL)  : 25mA(Max.)
(CMOS) ;" 8mA(Max.)
Operating KM681002A - 12 : 170mA(Max.)
KM681002A - 15 : 165mA(Max.)
KMB81002A - 17 : 165mA(Max.)
KMB81002A - 20 : 160mA(Max.)
« Single 5.0V =10% Power Supply
« TTL Compatible Inputs and Outputs
« 1/O Compatible with 3.3V Device
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« Center Power/Ground Pin Configuration
« Standard Pin Configuration
KM681002AJ ; 32-SOJ-400
KM681002ASJ : 32-S0OJ-300
KM681002AT: 32-TSOP2-400F

FUNCTIONAL BLOCK DIAGRAM

| Clk Gen. |——-{ Pre-Charge Circuit |
__ I [

Aa =
A1 =
A2 = -
As > 2 Memory Al
> ry Array
Ad [ 0 512 Rows
As p= E 256x8 Columns
As s o
A7 I
As P
- — I I
—1{>] Data 1/O Circuit N
/01 ~ /08 H>H Cont. T Column Select
CLK
R A NARRRAL
A9 A10A11 A12 A13A14 A15A16
1
P
=D
WE —1
oF——3)

GENERAL DESCRIPTION

The KM681002A is a 1,048,576-bit high-speed Static Random
Access Memory organized as 131,072 words by 8 bits. The
KM681002A uses 8 common input and output lines and has an
output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using Samsung's
advanced CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The KM681002A is packaged
in a 400/300 mil 32-pin plastic SOJ or TSOP2 forward.

ORDERING INFORMATION

KM681002A -12/15/17/20

Commercial Temp.

KM681002Al -12/15/17/20

Industrial Temp.

PIN CONFIGURATION(Top View)

Ao
A1
A2
A3

O

o1
1102

~3| || || | (o] (N =

Vss

1103

oa 11
12
13
14
15
16

A4
As
Ag
A7

N\

S0J/

TSOP2

[32) At6
31 A15
[30] A14
29 A1s
28 OF
[27] vos
E vor
E Vss
[74) Voo
23] 1108
[22] 1105
[21) A12
20) A1
19 A10
18 Ao

@m

PIN FUNCTION

Ao - A16 Address Inputs

WE Write Enable

CS Chip Select

OE Output Enable

1/01 ~ /08 Data Inputs/Outputs
Vee Power(+5.0V)

Vss Ground

ELECTRONICS
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KM681002A, KM681002Al ~ CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

. Symbol sk Unit..
Voltage on Any Pin Relatwe to Vss ViN, VouTt -0.5t07.0 V v
Voltage on Vcc Supply Relative to Vss Vce -0.5t07.0 \%
Power Dissipation Pp 1.0 w
Storage Temperature TsTe -65 to 150 c
Operating Temperature | Commercial TA Oto 70 c
Industrial TA -40to 85 c

* Stresses greater than those listed under "Absolute Maximum Rating” may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these at these or any other conditions above those indicated in the operating
sections of this specification is notimplied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

RECOMMENDED DC OPERATING COND'T'ONS(TA 0to 70°C)

‘Parameter , . Unit
Supply Voltage 4.5 55 \Y
Ground 0 0 0 \
Input Low Voltage 2.2 - Vcc + 0.5 \
Input Low Voltage -0.5* - 0.8 \%

NOTE: Above parameters are also guaranteed at industrial temperature range.
* VIL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA
** ViH(Max) = Ve + 2.0V a.c (Pulse Width<10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(TA 0to 70°C, Vee= 5.0V = 10%, unless otherwnse specmed)

Input Leakage Current (] VIN = Vss to ch - -2
Output Leakage Current iLo CTS=ViH or OE=VIH or WE=ViL 2
Vout = Vss to Vce
Operating Current Ilcc Min. Cycle, 100% Duty 12ns - 170 mA
CS=ViL, VIN = VIH or VIL, 15ns - 165
loutT=0mA 17re " 165
20ns - 160
Standby Current IsB Min. Cycle, CS=VIH - 25 mA
IsB1 f=0MHz, CS = Vcc-0.2V, ) 8 i
VIN 2 Vce-0.2V or VIN < 0.2V
Output Low Voltage Level VoL loL=8mA - 0.4 v
Output High Voltage Level © VoH loH=-4mA 2.4 - "
VoH1* | loH1=-0.1mA - 3.95 \

NOTE: Above parameters are also guaranteed at industrial temperature range.
*Vee=5.0V * 5% Temp.=25T

CAPACITANCE*( Ta =25, f=1.0MHz)

Input/Output Capacitance — cio Viio=0V - 8 — pF
input Capacitance CIN VIN=0V - (5} pF
* NOTE : Capacitance is sampled and not 100% tested.

Punmsuncg "
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KM681002A, KM681002AlI CMOS SRAM

AC CHARACTERISTICS(Ta= 0to 70°C, Ve = 5.0V 10%, unless otherwise noted.)
TEST CONDITIONS

Input Pulse Levels 0V to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below

NOTE: Above test conditions are also applied at industrial temperature range.

Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
4809 ' 48042
DOUT DouT
o .

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycdle Time tRC 12 - 15 - 17 - 20 - ns
Address Access Time tAA - 12 - 15 - 17 - 20 ns
Chip Select to Output tCO - 12 - 15 - 17 - 20 ns
Output Enable to Valid Output tOE - 6 - 7 - 8 - 9 ns
Chip Enable to Low-Z Output tLz 3 - 3 - 3 - 3 - ns
QOutput Enable to Low-Z Output toLz 0 - 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 0 9 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 0 9 ns
Output Hold from Address Change tOH 3 - 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 12 - 15 - 17 - 20 ns

NOTE: Above parameters are also guaranteed at industrial temperature range.

‘@ | =
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KM681002A, KM681002Al CMOS SRAM

WRITE CYCLE

Write Cycle Time twcC 12 - 15 - 17 - 20 - ns
Chip Select to End of Write tcW 8 - 10 - 11 - 12 - ns
Address Set-up Time tAS 0 - 0 - 0 - 0 - ns
Address Valid to End of Write tAW 8 - 10 - 11 - 12 - ns
Wirite Pulse Width(OE High) tWP 8 - 10 - 1 - 12 - ns
Write Pulse Width(OE Low) tWP1 12 - 15 - 17 - 20 - ns
Wiite Recovery Time tWR 0 - 0 - 0 - 0 ns
Write to Output High-Z tWHZ 0 6 0 7 0 8 0 9 ns
Data to Write Time Overlap tbw 6 - 7 - 8 - 9 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 3 - ns

NOTE: Above parameters are also guaranteed at industrial temperature range.

TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=VIiL, WE=VIH)

ADD )

R KRR X XRRRX

V"" "
A

Data Out Previous Data Valid Data Valid

Phnmsun g *
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KM681002A, KM681002Al CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD

\ Data Valid

ata Ou
cc 2 .- t .
509
Current lsg %
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 £200nV from _s_teady state voltage with Load(B). This parameter is sampled and not 100% tested.
6. Device is continuously selected with CS=ViL.

7. Address valid prior to coincident with TS transition low.
8. For common I/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

ADD )
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KM681002A, KM681002Al

CMOS SRAM

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

ADD X ‘Awm )
TIMING WAVE FORM OF WRITE CYCLE(3) (ﬁ¥ControIled)

i

ELECTRONICS
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KM681002A, KM681002Al CMOS SRAM

NOTES(WRITE CYCLE)
1. All wite cycle timing is referenced from the last valid address to the first transition address. _
2. A write occurs during the overlap of alow CS and WE. A write begins at the latest transition CS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

3. tCW is measured from the later of CS going low to end of write.
4. tAS is measured from the address valid to the beginning of write.
5. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high.
6. If OF, CS5 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 /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 or after WE going low, the outputs remain high impedance state.
9. Doutis 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

H X xX* Not Select High- IsB, IsB1
L H H QOutput Disable High-Z Icc
L H L Read Dout lcc
L L X Wirite DiN Icc

* NOTE : X means Don't Care.
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KM681002 CMOS SRAM
128K x 8 Bit High-Speed CMOS Static RAM

FEATURES GENERAL DESCRIPTION
« Fast Access Time 15, 17, 20ns(Max.) The KM681002 is a 1,048,576-bit high-speed Static Random
« Low Power Dissipation Access Memory organized as 131,072 words by 8 bits. The
Standby (TTL)  : 40mA(Max.) KM681002 uses 8 common input and output lines and has an
(CMOS) : 10mA(Max.) output enable pin which operates faster than address access

. X time ar read cycle. The device is fabricated using Samsung's

Operating KME81002 - 15 : 170mA(Max.) advanced CMOS process and Jesigned for high-speed circuit
KM681002 - 17 : 160mA(Max.) technology. It is particularly well suited for use in high-density
KMB81002 - 20 : 150mA(Max.) high-speed system applications. The KM681002 is packaged in

« Single 5.0V £10% Power Supply . . a 400 mil 32-pin plastic SOJ.

« TTL Compatible Inputs and Outputs

« 1/0 Compatible with 3.3V Device

« Fully Static Operation

- No Clock or Refresh required

« Three State Outputs

« Center Power/Ground Pin Configuration

« Standard Pin Configuration
KM681002J : 32-S0J-400

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)
I Clk Gen. ‘—-l Pre-Charge Circuit J o [0 O U 3 At
1 — | | A1 [2 31 Ats
20 E A2 [3 30 A4
A; o — A3 4 29 A13
As ol g " A T 5 28 OF

L~ < emory Array
As [s & 512 Rows o1 [6 27] /o8
As IS S 256x8 Columns 1oz [7 26 vor
As ll‘/ x Vee soJ 28] Vss
A1o ) Vss [9 24 Vce
A11 [ 1103 73 1os
- — I [ 1704 [T 22) /05
—{>-| Data [ 1/O Circuit 1 . WE M2 =7 A1z
1101 ~ /08 H>}H Cont. Column Select H M T 3 A
As [14 18] A10
CLK '_l As [15 18] As
=TT T
A7 As Ao A12 A13A14 A15A16

!
R

S — CTION
We — = in Func
OE ———_—D Address Inputs
Write Enable

CS Chip Select

OE Output Enable

1101 ~1/08 Data Inputs/Outputs

Vee Power(+5.0V)

Vss Ground
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KM681002 CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss . VIN, Vout ~0.5t07.0 Vv
Voltage on Vcc Supply Relative to Vss Vee -05t07.0 \
Power Dissipation Po 1.0 w
Storage Temperature TsT6 -65to 150 C
Operating Temperature Ta 0to 70 C

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

RECOMMENDED DC OPERATING CONDITIONS(Ta=010707C)

Supply Voltage Vee \'
Ground Vss 0 0 0 \
Input Low Voltage VIH 22 - Vce + 0.5 Vv
Input Low Voltage Vit -0.5* - 0.8 \

* ViL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA
* \/IH(Max) = Vcc + 2.0V a.c (Pulse Width<10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=0to 7

0°C, Vce= 5.0V = 10%, unless otherwise specified)

Input Leakage Current VIN = Vss to Vce
Output Leakage Current o CS=ViH or OE=VIH or WE=VIL 2 2 «A
Vourt = Vss to Vcc |
Operating Current Icc Min. Cycle, 100% Duty 15ns - 170 mA
. TS=ViL, VIN = VIH or VL, 17ns N 160
lout=0mA >0ns - 150
Standby Current IsB Min. Cycle, CS=VIH - 40 mA
IsB1 f=0MHz, CS = Vce-0.2V, - 10 mA
VIN = Vee-0.2V or VIN < 0.2V
Output Low Voltage Level VoL loL=8mA - 0.4 \'
Output High Voltage Level VoH loH=-4mA 2.4 - Y
* VoH1* loH1=-0.1mA C - 3.95 v

*Vce=5.0V + 5% Temp.=25C

CAPACITANCE*(Ta=257, f=1.0MHz)

Input/Output Capacitance Cl/o Vio=0V
Input Capacitance CIN © VIN=OV

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

ELECTRONICS




KM681002 CMOS SRAM

AC CHARACTERISTICS(Ta= 01070, Vcc = 5.0V £ 10%, unless otherwise noted.)

TEST CONDITIONS
v Input Pdiée Levels 0V to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below
NOTE: Above test conditions are also applied at industrial temperature range.
Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V I +5.0V

48042 4802
DOUT DOUT
o—1 o
2552 2 30pF* 255Q = 5pF*

* Including Scope and Jig Capacitance

AR

READ CYCLE
Read Cycle Time
Address Access Time tAA
Chip Select to Output tCO
Output Enable to Valid Output tOE
Chip Enable to Low-Z Output tLZ 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ 0 6 0 7 0 8 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 ns
Output Hold from Address Change 1tOH 3 - 3 - 4 - ns
Chip Selection to Power Up Time tPU 0 - 0 - o - ns
Chip Selection to Power DownTime tPD - 15 - 17 - 20 ns

ELECTRONICS




KM681002 CMOS SRAM

WRITE CYCLE

Write Cycle Time twc 15 - 17 - 20 - ns
Chip Select to End of Write tcwW 12 - 12 - 13 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write AW 12 - 12 - 13 - ns
Write Pulse Width(OE High) twp 9 - 10 - 1 - ns
Write Pulse Width(OE Low) tWP1 15 - 17 - 20 - ns
Wiite Recovery Time tWR 0 - 0 - 0 - ns
Write to Output High-Z tWHZ 0 8 0 8 0 10 ns
Data to Write Time Overlap tbw 8 - 9 - 10 - ns
Data Hold from Write Time tDH o] - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 4 - 5 - ns
TIMING DIAGRAMS

TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=ViH)

ADD 3
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KM681002 S CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

X _ ¢
et H—jz —— MR

NOTES(READ CYCLE)

1. WE s 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.

At any given temperature and voltage condition, tHZ{max.) is less than tLZ (min.) both for a given device and from device to device.
. Transition is measured +200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.

. Device is continuously selected with TS=ViL.

. Address valid prior to coincident with CS transition low.

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

©o~NO oA

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)

ADD JF -
CcS - ,//////////////////////////////

ELECTRONICS




KM681002

CMOS SRAM

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

ADD

le—— tWR()

Datal High-2
1OHZ(6, 7) ow .
Data Out
TIMING WAVE FORM OF WRITE CYCLE(3) (CS=Controlled)
tWeC
ADD )
AN l— MRE)

High-Z

High-Z(8)

=
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KM681002 CMOS SRAM

NOTES(WRITE CYCLE)

1

OO hAw

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

A wiite occurs during the overlap of a low TS and WE. A write begins at the latest transition TS going low and WE going low ; A
write ends at the earliest transition CS going high or WE going high. tWP is measured from the beginning of write to the end of write.

. tCW is measured from the later of TS going low to end of write.
. tAS is measured from the address valid to the beginning of write.
. tWR is measured from the end of write to the address change. tWR applied in case a write ends as CS or WE going high.

1f OF, TS 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 TS goes low simultaneously with WE going or after WE going low, the outputs remain high impedance state.
9. Dout is the read data of the new address.
10. When CS is low : 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

- e de : T Current —
H Not Select High-Z IsB, IsB1
L H Output Disable High-Z lcc
L H L Read Dout lcc
L L X Write Din lcc

* NOTE : X means Don't Care.

ELECTRONICS




KM681001B/BL, KM681001BI/BLI

Preliminary
CMOS SRAM

128K x 8 Bit High-Speed CMOS Static RAM

FEATURES
. Fast Access Time 15, 17, 20ns (Max.)
« Low Power Dissipation
Standby (TTL)  : 20mA(Max.)
(CMOS): 5mA(Max.)
0.5mA(Max.) - L-Ver. only
Operating KM681001B/BL - 15 : 130mA(Max.)
KM681001B/BL - 17 : 120mA(Max.)
KM681001B/BL - 20 : 110mA(Max.)
« Single 5.0V%10% Power Supply
« TTL Compatible Inputs and Outputs
« |/O Compatible with 3.3V Device
« Fully Static Operation
- No Clock or Refresh required
« Three State Outputs
« 2V Minimum Data Retention ; L-Ver. only
« Standard Pin Configuration
KM681001B/BLJ : 32-S0OJ-400
KM681001B/BLSJ : 32-S0OJ-300

FUNCTIONAL BLOCK DIAGRAM

Clk Gen. Pre-Charge Circuit ‘
_ [ I
Ao {>
A1 e
A2 e *5
A3 > 2 Memory Array
A4 P 7] 512 Rows
As = é 256x8 Columns
As >
A7 1
A12 IS
I |
Data 1/O Circuit
/01 ~ 1108 Cont. jl: Column Select
CLK
Gen. *—lﬁx ‘~> Lix ‘—é

N

As As A10 A11 A13 A14 A15A1
<

CS2 -
WE ——
OE

GENERAL DESCRIPTION

The KM681001B/BL is a 1,048,576-bit high-speed Static Ran-
dom Access Memory organized as 131,072 words by 8 bits. The
KM681001B/BL uses 8 common input and output lines and has
an output enable pin which operates faster than address access
time ar read cycle. The device is fabricated using Samsung's
advanced CMOS process and designed for high-speed circuit
technology. It is particularly well suited for use in high-density
high-speed system applications. The KM681001B/BL is pack-
aged in a 400/300 mil 32-pin plastic SOJ and TSOP1.

ORDERING INFORMATION
KM881001B/BL -15/17/20

KM681001BI/BLI -15/17/20

Commercial Temp.

Industrial Temp.

PIN CONFIGURATION(Top View)

ne [ O U 32 Vee
Ao |2 31 Ate
a3 30 cs2
A2 [4] 29 WE
As [5] 28] A15
As [6] 27) A14
As [7] 26] A13
As SOJ A12
A7 OF
A8 A1
As [iT] 22| TST
Ato [i2] 27) los
o1 [i3] 20] Vo7
vo2 [14] 19] 1/0s
1os [15] 1§ 105
Vss IE 17] 1104

PIN FUNCTION

Ao - A1e Address Inputs

WE Write Enable
C81,Cs2 Chip Selects

OE Output Enable

1/01 ~1/08 Data Inputs/Outputs
Vee Power(+5.0V)

Vss Ground

N.C No Connection

s uvgg

ELECTRONICS
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Preliminary

KM681001B/BL, KM681001BI/BLI CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN, VouT -0.5t07.0 \
Voltage on Vcc Supply Relative to Vss Vee -0.5t07.0 \
Power Dissipation Po 1.0 w
Storage Temperature TsTG -65to 150 T
Operating Temperature | Commercial TA 0t070 T
Industrial Ta -40 to 85 T

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

RECOMMENDED DC OPERATING CONDITIONS(Ta=0to 70C)

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \
Ground Vss 0 0 0 \
Input Low Voltage VIH 22 - Veec + 0.5 Y
Input Low Voltage ViL -0.5* - 08 \

NOTE: Above parameters are also guaranteed at industrial temperature range.
* VIL(Min) = -2.0V a.c(Pulse Width<10ns) for | < 20mA
** \iH(Max) = Ve + 2.0V.a.c (Pulse Width<10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=010 70T, Vcc= 5.0V = 10%, unless otherwise specified)

Parameter Symbol Test Conditions Min Max Unit
Input Leakage Current W} VIN = Vss to Vec -2 2 A
Output Leakage Current o TS=VIH or OE=ViH or WE=VIL 2 2 #A
Vout = Vss to Vce
Operating Current lec Ml“ Cycle, 100% Duty 15ns - 130
CS=VIL, VIN = VIH or VIL, 17ns _ 120 mA
lout=0mA 20ns " 110
Standby Current IsB Min. Cycle, CS=VIH - 20 mA
IsB1 f=OMHz, CS = Vcc-0.2V, Normal - 5
VIN > VGe-0.2V or ViN < 0.2V ver | - 05 mA
Output Low Voltage Level , VoL loL=8mA . - 0.4 \
Output High Voltage Level VoH IoH=-4mA 24 - v
' VoH1* loH1=-0.1mA - 3.95 Vv

NOTE: Above parameters are also guaranteed at industrial temperature range.
*Vce=5.0V £ 5% Temp.=25C

CAPACITANCE*( Ta=257C, f=1.0MHz)

Item Symbol Test Conditions MIN Max Unit
Input/Output Capacitance Cio Viio=0V - 8 pF
Input Capacitance CIN VIN=0V - 6 pF

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

ELECTRONICS




Preliminary

KM681001B/BL, KM681001BI/BLI CMOS SRAM
AC CHARACTERISTICS(Ta=01t070C, Ve = 5.0V  10%, unless otherwise noted.)
TEST CONDITIONS

Input Pulse Levels V . 0V to 3V

Input Rise and Fall Times 3ns

Input and Output timing Reference Levels 1.5V

Output Loads See below

NOTE: Above test conditions are also applied at industrial temperature range.

Output Loads(A) . Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0v +5.0v
L. 4802 48002
DOUT DOUT
— ey
2550 = 255Q@ = 5pF*

3 ]; 30pF*

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time tRC 15 17 20 ns
Address Access Time tAA - 15 - 17 - 20 ns
Chip Select to Output tco* - 15 - 17 - 20 ns
Output Enable to Valid Output tOE - 8 - 9 - 10 ns
Chip Enable to Low-Z Output tLz* 3 - 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHZ* 0 6 0 7 0 8 ns
Output Disable to High-Z Output tOHZ 0 6 0 7 0 8 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - . ns
Chip Selection to Power DownTime tPD - 15 - 17 - 20 ns

NOTE 1: Above parameters are also guaranteed at industrial temperature range.
NOTE 2: tCO=tCO1,tC0O2/ tLZ =t.21,1LZ2/ tHZ =tHZ1, tHZ2

ELECTRONICS



' Preliminary
KM681001B/BL, KM681001BI/BLI CMOS SRAM

WRITE CYCLE

Wirite Cycle Time tweC

Chip Select to End of Write tcw 10 - 1 - 12 N ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write tAW 10 - 1" - 12 - ns
Write Pulse Width(OE High) WP 10 - 1 - 12 - ns
Write Pulse Width(OE Low) tWP1 15 - 17 - 20 - ns
Wirite Recovery Time tWR* 0 - 0 - 0 - ns
Wiite to Output High-Z tWHZ 0 8 0 9 0 10 ns
Data to Write Time Qverlap tDW 7 - ) 8 - 9 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - ns

NOTE 1: Above parameters are also guaranteed at industrial temperature range.
NOTE 2. tWR =tWR1, tWR2

TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CS1=0OE=ViL, CS2=WE=VIH)

tRC y

ADD (

TR Rty

e N :
NN, Data Valid

Data Out Previous Data Valid

Prnmsunc >
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Preliminary
KM681001B/BL, KM681001BI/BLI , . CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

cs2 :////////////////
\ljata T - tPU j_)F 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.

At any given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.
Transition is measured =200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.

Device is continuously selected with @Vll_ and CS2=VH.

Address valid prior to coincident with CS1 transition low and CS2 transition high.

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

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)
tRC

1AW WRE)

High-Z Data Valid
tOHZ(6)

High-Z(8)

ELECTRONICS




Preliminary

KM681001B/BL, KM681001BI/BLI CMOS SRAM

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

WE T
Ao.u.o.mm.o‘o‘m.o.omm!:!:!:?:!:!:?:!:f:?:?:!:?:!:!::: — — @&

- s | ‘F ke tAR()

cs2 | ..
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Preliminary

KM681001B/BL, KM681001BI/BLI CMOS SRAM
TIMING WAVE FORM OF WRITE CYCLE(4) (CS2=Controlled)

ADD j W\:wc - —>

Cs2 {

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 CS7, a high C52 and alow WE. A write begins at the latest transition CS7 going low,
€S2 going high and WE going low ; A write ends at the earliest transition CST going high or CS2 going low or WE going high. tWP
is measured from the beginning of write to the end of write.

3. tCW is measured from the later of TS1 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 51 or WE going high. tWR2
applied in case a write ends as CS2 going low.

6. If OE, TS1, €S2 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 /O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

8. If ST goes low and CS2 goes high simultaneously with WE going or after WE going low, the outputs remain high impedance state.

9. Doutis the read data of the new address.

10. When CS1 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

H X ot Select High-Z IsB, IsB1
X X X ‘Not Select High-Z IsB, IsB1
L H H Output Disable High-Z lcc
L H L " Read Dout ' fcc
L H L X Write DiN Icc

* NOTE : X means Don't Care.

Pramsuncg .
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Preliminary

KM681001B/BL, KM681001BI/BLI CMOS SRAM
DATA RETENTION CHARACTERISTICS*(TA=0C to 70TC)
Parameter Symbol Test Condition : Min. Typ. Max. Unit
Vcce for Data Retention VDR TS1 2= Voc-0.2VB orCS2 < 0.2V 20 - 5.5 \'J
Data Retention Current IorR Vec=3.0V,CS1 = Vec-0.2V or CS2 < 0.2V : 0.40 mA
VIN = Vec - 0.2V or VIN < 0.2V ) ; )
Vec =20V, CS = Vec - 0.2V 0.35
VIN = Vee - 0.2V of VIN < 0.2V ) ) :
Data Retention Set-Up Time tSDR__| See Data Retention 0 - - ns
Recovery Time tRDR__| Wave form(below) 5 - - ms
NOTE: Above parameters are also guaranteed at industrial temperature range.
* . |-Ver only.

DATA RETENTION WAVE FORM 1 (CST Controlled)

1SDR Data Retention Mode . tRDR
Vee -

45V e e e e e e e e e e e e e e e e -

22V e e A e oo

VDR

CS1 = Vee - 0.2V
[

DATA RETENTION WAVE FORM 2 (cs2 Controlled)

tSDR Data Retention Mode .. [ROR

Vee

45V e I
cs2

VDR

o4 7T TTTTTTTTT \n-~-~-------"-"- - -~~~ -~-~-~°~/°-;-"~---" """ """ -

GND  TTTTTTTmmmoommosomones <o T R

PRimsugg -
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KM681001A : ' | ~ CMOS SRAM
128K x 8 Bit High-Speed CMOS Static RAM

FEATURES GENERAL DESCRIPTION
« Fast Access Time 15, 17, 20ns(Max.) The KM681001A is a 1,048,576-bit high-speed Static Random
« Low Power Dissipation Access Memory organized as 131,072 words by 8 bits. The
Standby (TTL) : 25mA(Max.) KM681001A uses 8 common input and output lines and has an
(CMOS): 8mA(Max.) output enable pin which operates faster than address access
Operating KME81001A - 15 : 125mA(Max.) time ar read cycle. The device is fabricated using Samsung's

advanced CMOS process and designed for high-speed circuit
KME81001A - 17 : 125mA(Max.) technology. It is particularly well suited for use in high-density
KM681001A - 20 : 120mA(Max.) high-speed system applications. The KM681001A is packaged

« Single 5.0V£10% Power Supply in a 400/300 mil 32-pin plastic SOJ.

« 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 : 32-80OJ-400 "
KMOB1001, 9280400 . PIN CONFIGURATION(Top View)

NC [1 O \,} 32] Vee
FUNCTIONAL BLOCK DIAGRAM A0 2 31 Ate
A1 [3
| Clk Gen. H Pre-Charge Circuit | A2 [4
- | [ a5
Ao = At [6
A1 = As [T
[
A2 L 8 As soJ
As 1> 3 Memory Array AT [8
A4 = ] 512 Rows As
As [s 3 256x8 Columns
As < I As [
A7 ol . A0 [iZ
Atz ol 1101 i3]
12 s
Ll [ | l Vo2 [i4]
— 110 Circuit 1 Vos 115
/01 ~ 108 Column Select i vss [i6
A8 A9 'A10A11A13 A14 A15 A1§
- PIN FUNCTION
cs2 s I .
C82 a i
TS —D—
WE Ao - A1s Address Inputs
L4~ WE Write Enable
OE ' L C51,Ccs2 Chip Selects
OE Qutput Enable
1/01 ~1/08 Data Inputs/Outputs
Vee Power(+5.0V)
Vss Ground
N.C No Connection

ELECTRONICS



KM681001A ' CMOS SRAM
ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss | ViN, VouT T -05t07.0 \
Voltage on Vcc Supply Relative to Vss Vee 05t70 \%
Power Dissipation Pp 1.0 w
Storage Temperature TsTG -65to 150 c
Operating Temperature TA 0to 70 c

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

RECOMMENDED DC OPERATING COND|T|ONS(TA 0to 70 C)

: darameter ~ Symbol | Min . Max : Unit
Supply Voltage Vee 45 55 Y
Ground Vss 0 0 0 \
Input Low Voltage ViH 22 - Vee + 0.5 \
Input Low Voltage ViL -0.5* - 0.8 \

* VIL(Min) =-2.0V a.c(Pulse Width<10ns) for | < 20mA
* iIH(Max) = Vcc + 2.0V a.c (Pulse Width<10ns) for i < 20mA

DC AND OPERATING CHARACTERISTlCS(TA 0to 70°C, Vee= 5.0V * 10%, unless otherwise specmed)

i = -Test Condition: . . Min @
Input Leakage Current It V|N Vss to Vcc 2
Output Leakage Current Lo CS1=ViH or CS2=VIL or OE=ViH or WE=ViL -2 2
Vour = Vss to Vcc
Operating Current icc mCycIe, 100% Duty 15ns - 125 mA
CS1=ViL, CS2=VIH, 17ns - 125
VIN = VIH or VIL, louT=0mA ~0ns " 120
Standby Current IsB Min. Cycle, CST=VIH or CS2=VIL - 25 mA
IsB1 f=0MHz, CS1 = Vcc-0.2V or CS2 < 0.2V, ) 8 A
ViN 2 Vee-0.2V or VIN < 0.2V
Output Low Voltage Level VoL loL=8mA - 0.4 \
Output High Voltage Level VoH loH=-4mA 2.4 - Vv
VoH1* loH1=-0.1mA - 3.95 \
*Vee=5.0V + 5% Temp. =25C
CAPACITANCE*( TA=25C, f=1.0MHz)
_ Symbol TestConditions |  MIN  Unit
Inputhutput Capacitance Cio Viro=0v - 8 pF
Input Capacitance CIN VIN=0V - 6 pF

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

ELECTRONICS




KM681001A

CMOS SRAM

AC CHARACTERISTICS(Ta=01070°C, Vcc = 5.0V*10%, unless otherwise noted.)

TEST CONDITIONS

Input Pulse Levels 0Vto 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads See below
Output Loads(A) Output Loads(B)
for tHZ, tLZ, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
48002 48002
DOUT DOUT
JR—
255Q = 30pF* 2550 = 5pF*
*Including Scope and Jig Capacitance
READ CYCLE
Read Cyde Time tRC 15 - 17 - 20 - ns
Address Access Time tAA - 15 - 17 - 20 ns
Chip Select to Output tco* - 15 - 17 - 20 ns
Output Enable to Valid Output tOE - 8 - 9 - 10 ns
Chip Enable to Low-Z Output tLz* 3 - 3 - 3 ns
Output Enable to Low-Z Output toLZ 0 - 0 - 1] - ns
Chip Disable to High-Z Output tHZ* 0 6 0 7 0 8 ns
Output Disable to High-Z Output tOHZ 0 6 ] 7 0 8 ns
Output Hold from Address Change tOH 3 - 3 - 3 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 15 - 17 - 20 ns
NOTE: tCO=tCO1,1C0O2/ tLZ =171, .22/ tHZ =tHZ1, tHZ2
372
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KM681001A CMOS SRAM

WRITE CYCLE
Write Cycle Time twc 15 - 17 - 20 - ns
Chip Select to End of Write tCW 10 - 11 - 12 - ns
Address Set-up Time tAS 0 - 0 - 0 - ns
Address Valid to End of Write . AW 10 - 11 - 12 - ns
Write Pulse Width(OE High) twp 10 - 11 - 12 - ns
Writg Pulse Width(OE Low) tWP1 15 - 17 - 20 - ns
Write Recovery Time tWR* 0 - 0 - 0 - ns
Write to Output High-Z tWHZ 0 8 0 9 0 10 ns
Data to Write Time Overlap tow 7 - 8 - 9 - ns
Data Hold from Write Time . tDH 0 - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 3 - 3 - ns
NOTE: tWR =tWR1, tWR2 )
TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, C51=0E=ViL, CS2=WE=VIH)
tRC o
ADD [
tAA o
. I X0 COOR000CKN .
Bata Out Previous Datavalid A GAONIAINAIEY Data Valid
373
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KM681001A CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

ADD = )(

tOHZ

toLz
tOH
Lz, 5 ¥ e,  ————————————————— L\ | oo
Data Out Data Valid
tPU [——
Vee ... oo U . ! D
50% 50%
Current IsB
NOTES(READ CYCLE)

1. WE is high for read cycle.

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

3. tHZ 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. Atany given temperature and voltage condition, tHZ(max.) is less than tLZ (min.) both for a given device and from device to device.

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

6. Device is continuously selected with CST=ViL and CS2=VIH.

7. Address valid prior to coincident with CS1 transition low and CS2 transition high.

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

TIMING WAVE FORM OF WRITE CYCLE(1) (OE=Clock)
tRC

DataIn High-Z oz A Data Valid
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- KM681001A , CMOS SRAM

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

ADD ) = \
TIMING WAVE FORM OF WRITE CYCLE(3) (CS7=Controlled)

ADD ) 'Av:wc —
cst +—i§@—AL -

PLnmsung ”
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KM681001A CMOS SRAM

TIMING WAVE FORM OF WRITE CYCLE(4) (Cs2=Controlled)

ADD ) X

twe

AW

1.
2

ahw

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

A write occurs during the overlap of a fow CS1, a high CS2 and a low WE. A wiite begins at the latest transition ST going low,
CS2 going high and WE going low ; A write ends at the earliest transition CS1 going high or CS2 going low or WE going high. tWP
is measured from the beginning of write to the end of write.

. {CW is measured from the later of CS1 going low or CS2 going high to end of write.
. tAS is measured from the address valid to the beginning of write. _ __
. tWR is measured from the end of write to the address change. tWR1 applied in case a write ends as CS1 or WE going high. tWR2

applied in case a write ends as CS2 going low.

6. If OE, CS1, CS2 and WE are in the Read Mode during this period, the 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 CST goes low and CS2 goes high simultaneously with WE going or after WE going low, the outputs remain high impedance state.
9. Dout is the read data of the new address.
10. When CS1 is low and CS2 is high : 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
H X X X* Not Select High-Z IsB, 1sB1
X L X X Not Select High-Z IsB, 1sB1
L H H H Output Disable High-Z Icc
L H H L Read Dout Icc
L H L X Write DIN ' lcc

* NOTE : X means Don't Care.
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KM681001/L. CMOS SRAM
128K x 8 Bit High-Speed CMOS Static RAM

FEATURES GENERAL DESCRIPTION
« Fast Access Time 20,25,35ns(Max.) The KM681001/Lis a 1,048,576-bit high-speed Static Random
« Low Power Dissipation Access Memory organized as 131,072 words by 8 bits. The
Standby (TTL) : 40mA(Max.) KM681001/L uses 8 common input and output lines and has an
(CMOS): 2mA(Max.) output enable pin which operates faster than address access

time ar read cycle. The device is fabricated using Samsung's

0.5mA(Max.) - L-Ver. only advanced CMOS process and designed for high-speed circuit

Operating KM681001/L - 20 : 170mA(Max ) technology. It is particularly well suited for use in high-density
KM681001/L - 25 : 150mA(Max.) high-speed system applications. The KM681001/L is packaged
KM681001/L - 35 : 130mA(Max.) in a 400 mil 32-pin plastic DIP or SOJ.

« Single 5.0V =10% Power Supply

« TTL Compatible Inputs and Outputs

« Fully Static Operation

- No Clock or Refresh required

« Three State Outputs

« 2V Minimum Data Retention ; 2V(Min.) - L-ver. only

« Standard Pin Configuration
KM681001/LP : 32-DIP-400
KM681001/LJ : 32-S0J-400

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION(Top View)
| Clk Gen.H Pre-Charge Circuit I ne @ O _/ 5 veo
— L [ Ao |2 % A18
Ao il/ A1 [3 30 cs2
:; '[/ — A2 |4 E WE
[ Y A [5 28] Ats
A3 > 3 Memory Array a6 2 v
As = a0 512 Rows
As rss 3 256x8 Columns As |7 E A3
Ar | = he S0J/ ) A2
A2 A7 DIP OE
A4 As A1
I 1 As [ 2] C$1
— 1/O Circuit A0 [i2 1108
Vo1 ~ 1108 Column Select - yo7
1102 [14 [ER]]
H& 1& AR 1os [i5] 1§ 1os
NEBRN - o
A9 A10A11A13 A15 A1
. —<] PIN FUNCTION
WE ———— ) Ao - Ats Address Inputs
_— WE Wirite Enable
© TS, cs2 Chip Selects
OE Output Enable
1/01 ~ /08 Data |Inputs/Qutputs
Vce Power(+5.0V)
Vss Ground
N.C No Connection
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KM681001/L CMOS SRAM

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Vss VIN, VouT -05t07.0 \Y
Voltage on Vcc Supply Relative to Vss Vce -0.5t07.0 \
Power Dissipation Pp 1.0 W
Storage Temperature TsT6 -65to 150 c
Operating Temperature Ta 0to 70 C

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

RECOMMENDED DC OPERATING CONDITIONS(Ta =010 707%)

7 ? ; T
Supply Voltage Vee 45 . 5.0 55 \Y
Ground Vss 0 0 0 \
Input Low Voltage ViH 22 - Vce + 0.5* \%
Input Low Voltage ViL -0.5* - 0.8 \

* ViL(Min) =-2.0v a.c(PuIsé Width< 10ns) for | < 20mA
* ViH(Max) = Vce + 2.0V a.c (Pulse Width <10ns) for | < 20mA

DC AND OPERATING CHARACTERISTICS(Ta=01t0707C, Vee=5.0V £ 10

te bol ditions ‘

Input Leakage Current u VIN = Vss to Vee

Output Leakage Current o CST=ViH or CS2=ViL or OE=ViH or WE=ViL
Vour = Vss to Vee

Operating Current lcc Min. Cycle, 100% Duty 20ns - 170 mA
CS1=ViL, CS2=VIH, 25ns N 150
VIN = VIH or VIL, louT=0mA 3Bns - 130

Standby Current IsB Min. Cycle, CS1=ViH or CS2=ViL - 40 mA

Ise1 | f=OMHz, CS1 = Vcc-0.2V or Normal - 2

cs2<0.2v, mA
VIN = Vce-0.2V or Vin < 0.2V L-ver. - 0.5

QOutput Low Voltage Level VoL loL=8mA - 0.4 \)

Output High Voltage Level VoH loH=-4mA 2.4 - \Y

CAPACITANCE*( Ta=25C, f=1.0MHz)

Input/Outbut Capacitance va VIIO;-OV
Input Capacitance CiN ViN=0V -
* NOTE : Capacitance is sampled and not 100% tested.

<P "
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KM681001/L CMOS SRAM

AC CHARACTERISTICS(Ta= 01070, Vec = 5.0V +10%, unless otherwise noted.)
TEST CONDITIONS

ar val
Input Pulse Levels 0V to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5V
Output Loads . See below
Output Loads(A) Output Loads(B)
for tHZ, tL.Z, tWHZ, tOW, tOLZ & tOHZ
+5.0V +5.0V
4802 48082
DOUT DouT
oy —
255Q = 30pF* 2559 5: 5pF*

* Including Scope and Jig Capacitance

READ CYCLE
Read Cycle Time
Address Access Time tAA - 20 - 25 - 35 ns
Chip Select to Output tco* - 20 - 25 - 35 ns
Output Enable to Valid Output tOE - 10 - 13 - 15 ns
Chip Enable to Low-Z Output Lz 0 - 0 - 0 - ns
Output Enable to Low-Z Output toLZ 0 - 0 - 0 - ns
Chip Disable to High-Z Output tHzZ* 0 12 0 15 0 15 ns
Output Disable to High-Z Output tOHZ 0 8 0 10 0 15 ns
Output Hold from Address Change tOH 3 - 5 - 5 - ns
Chip Selection to Power Up Time tPU 0 - 0 - 0 - ns
Chip Selection to Power DownTime tPD - 20 - 25 - 35 ns

NOTE: tCO =tCO1,tC02/ tLZ=tLZ1,tLZ2/ tHZ =tHZ1,tHZ2
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KM681001/L CMOS SRAM

WRITE CYCLE
Wiite Cycle Time twC 20 25 35 ns
Chip Select to End of Write tcW 17 - 20 - 30 - ns
Address Set-up Time tAS 0 . - 0 - 0 - - ns
Address Valid to End of Write AW 17 - 20 - 30 - ns
Write Pulse Width(OE High) WP 15 - 20 - 25 - ns
Write Pulse Width(OE Low) tWP1 20 - 25 - 35 - ns
Write Recovery Time tWR* 2 - 3 - 3 - ns
Write to Output High-Z tWHZ 0 8 0 10 0 12 ns
Data to Write Time Overlap tOwW 12 - 15 - 20 - ns
Data Hold from Write Time tDH o] - 0 - 0 - ns
End Write to Output Low-Z tow 3 - 4 - 5 - ns

NOTE: tWR=tWR1, tWR2

TIMING DIAGRAMS
TIMING WAVE FORM OF READ CYCLE(1) (Address Controlled, CST=OE=ViL, CS2=WE=VIH)
tRC
ADD
tAA
| , FRECHINRRCCHNFRECONRRECONHIY ,
Data Out Previous DataValid AN Data Valid
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KM681001/L CMOS SRAM

TIMING WAVE FORM OF READ CYCLE(2) (WE=ViH)

tRC
ADD A (

I

CS2
le—
OE
toLz
LZ(4, 5)
Data Out 4 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 