K6X8008C2B Family CMOS SRAM

Document Title
1Mx8 bit Low Power and Low Voltage CMOS Static RAM

Revision History

Revision No. History Draft Date Remark
0.0 Initial draft October 31, 2002 Preliminary
0.1 Revised December 11, 2002 Preliminary

- Deleted 44-TSOP2-400R package type.
- Added Commercial product.

1.0 Finalized September 16, 2003 Final
- Changed Icc from 10mA to 6mA
- Changed Iccl from 10mA to 7mA
- Changed Icc2 from 50mA to 35mA
- Changed Iss from 3mA to 0.4mA
- Changed Ise1(Commercial) from 40mA to 25mA
- Changed IsB1(industrial) from 40mA to 25mA
- Changed IsB1(Automotive) from 50mA to 40mA
- Changed IbrR(Commercial) from 30mA to 15mA
- Changed IpRr(industrial) from 30mA to 15mA
- Changed Ibr(Automotive) from 40mA to 30mA

The attached datasheets are provided by SAMSUNG Electronics. SAMSUNG Electronics CO., LTD. reserve the right to change the specifications and
products. SAMSUNG Electronics will answer to yourquestions about device. If you have any questions, please contact the SAMSUNG branch offices.
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K6X8008C2B Family CMOS SRAM
1Mx8 bit Low Power full CMOS Static RAM

FEATURES GENERAL DESCRIPTION
- Process Technology: Full CMOS The K6X8008C2B families are fabricated by SAMSUNG&
- Organization: 1M x8 advanced full CMOS process technology. The families sup-

- Power Supply Voltage: 4.5~5.5V
- Low Data Retention Voltage: 2.0V(Min)
- Three state output and TTL Compatible
- Package Type: 44-TSOP2-400F

port various operating temperature range for user flexibility of
system design. The families also support low data retention
voltage for battery back-up operation with low data retention

current.
PRODUCT FAMILY
Power Dissipation
Product Family | Operating Temperature | Vcc Range Speed Standby Operating PKG Type
(IsB1, Max) | (lccz, Max)
K6X8008C2B-B Commercial(0~70°C) 25mA
K6X8008C2B-F Industrial(-40~85°C) 4.5~5.5V 55Y/70ns 25mA 35mA 44-TSOP2-400F
K6X8008C2B-Q Automotive(-40~125°C) 40MmA
1. The parameter is measured with 50pF test load.
PIN DESCRIPTION FUNCTIONAL BLOCK DIAGRAM
Clk gen. |_| Precharge circuit.
A4 1py U 4411 A5 | 7 T I |
A3[]2 43 ae o] —
A2 E 3 42% AT le— vce
AL[]4 41| O !
R 40[1 cs2 ! ] Ve
cs1]e 39[1 A8 |
NC [} 7 381 NC Row |
Ne [ 8 3713 ne Addresses | Row Memory array
o1 [} 9 36| 1108 | select]
/02 []10 351 1107 1
vee [J11 44-TSOP2  s4[ 1 vss | ]
Vss []12 33[1 v
1103 []13 Forward 20 wgcs :
1104 []14 31| 105
NC []15 30[] NC s B
NC []16 291 NC I 1
WE []17 2871 A9 Jo1-os ] > 1/0 Circuit
a19 (|18 2717 A10 {> cont | Column select
a18 []19 26[ 1 A11 !
A17 []20 25[ ] A12 !
A16 []21 24[0 A13 :

A15 []22 23] A14 Data -+ |\ _ _ _ _ _ _ _ _
cont 1.,& -,&

! {

Colj‘mn Addresses
Name Function Name Function PR

&1, CS2 | Chip Select Inputs Vcc | Power

cs1 —»

OE Output Enable Input Vss | Ground

WE | Write Enable Input | Ao~A1e | Address Inputs ez > —

OE —»

Control Logic
1/01~1/0g | Data Inputs/Outputs NC No Connect

WE —»

SAMSUNG ELECTRONICS CO., LTD. reserves the right to change products and specifications without notice.
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K6X8008C2B Family

CMOS SRAM

PRODUCT LIST

Commercial Products(0~70°C)

Industrial Products(-40~85°C)

Automotive Products(-40~125°C)

Part Name

Function

Part Name

Function

Part Name

Function

K6X8008C2B-TB55
K6X8008C2B-TB70

44-TSOP2-F, 55ns, LL
44-TSOP2-F, 70ns, LL

K6X8008C2B-TF55
K6X8008C2B-TF70

44-TSOP2-F, 55ns, LL
44-TSOP2-F, 70ns, LL

K6X8008C2B-TQ55
K6X8008C2B-TQ70

44-TSOP2-F, 55ns, L
44-TSOP2-F, 70ns, L

FUNCTIONAL DESCRIPTION

cs1 cs2 OE WE 1/01-8 Mode Power
H X X X High-Z Deselected Standby
X L X X High-Z Deselected Standby
L H H H High-Z Output Disabled Active
L H L H Dout Read Active
L H X L Din Write Active
Note: X means dont care. (Must be low or high state)
ABSOLUTE MAXIMUM RATINGSY
Iltem Symbol Ratings Unit Remark
Voltage on any pin relative to Vss VIN, VouT -0.5 to Vce+0.5V(max.7.0V) \% -
Voltage on Vcc supply relative to Vss Vcc -0.3t0 7.0 \% -
Power Dissipation Pb 1.0 W -
Storage temperature TsTG -65 to 150 °C -
0to 70 °C K6X8008C2B-B
Operating Temperature TA -40 to 85 °C K6X8008C2B-F
-40to 125 °C K6X8008C2B-Q

1. Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. Functional operation should be
restricted to recommended operating condition. Exposure to absolute maximum rating conditions for extended periods may affect reliability.
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K6X8008C2B Family CMOS SRAM

RECOMMENDED DC OPERATING CONDITIONSY

Iltem Symbol Product Min Typ Max Unit
Supply voltage Vce K6X8008C2B Family 4.5 5.0 5.5 \%
Ground Vss All Family 0 0 0 \%
Input high voltage VIH K6X8008C2B Family 2.2 - Vcc+0.52) \Y
Input low voltage ViL K6X8008C2B Family -0.53 - 0.8 \Y

Note:

1. Commercial Product: TA=0 to 70°C, otherwise specified.
Industrial Product: Ta=-40 to 85°C, otherwise specified.
Automotive Product: Ta=-40 to 125°C, otherwise specified.

2. Overshoot: Vcc+3.0V in case of pulse width £30ns.

3. Undershoot: -3.0V in case of pulse width £30ns.

4. Overshoot and undershoot are sampled, not 100% tested.

CAPACITANCEDY (f=1MHz, Ta=25°C)

Iltem Symbol Test Condition Min Max Unit
Input capacitance CiN VIN=0V - 8 pF
Input/Output capacitance Cio Vio=0V - 10 pF

1. Capacitance is sampled, not 100% tested.

DC AND OPERATING CHARACTERISTICS

Item Symbol Test Conditions Min | Typ | Max | Unit
Input leakage current ILi VIN=Vss to Vcee -1 - 1 mA
Output leakage current Lo |CS1=ViH, CS2=ViL or OE=VIH or ﬁzvm Vio=Vss to Vcc -1 - 1 mA
Operating power supply current Icc llo=0mA, §1=VIL, CS2=VIH, ﬁ:Vm, VIN=VIH Or VIL - - 6 mA
lcc1  |Cycle time=1ms, 100%duty, lo=0mA, §1£0.2V, R R 7 mA
Average operating current CS23Vce-0.2V, VINED.2V or VIN3 Vcc-Oﬂ/
lccz | Cycle time=Min, lo=0mA, 100% duty, CS1=ViL, CS2=VIH, R R 35 | mA
VIN=VIL or VIH
Output low voltage VoL |[loL=2.1mA - - 04 | V
Output high voltage VoH |loH=-1.0mA 2.4 - - \%
Standby Current(TTL) IsB §1=V|H, CS2=VIL, Other inputs=ViH or VIL - - 0.4 | mA
K6X8008C2B-B | - - 25

Other input =0~Vce, .
Standby Current(CMOS) Ise1 |1) CS13Vce-0.2V, CS23 Vee-0.2V (CS1 con- K6X8008C2B-F | - - 25 | mMA
trolled) or 2) OVECS2£0.2V(CSz2 controlled)

K6X8008C2B-Q| - - 40
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K6X8008C2B Family

CMOS SRAM

AC OPERATING CONDITIONS

TEST CONDITIONS(Test Load and Input/Output Reference)
Input pulse level: 0.8 to 2.4V
Input rising and falling time: 5ns
Input and output reference voltage: 1.5V
Output load(see right): CL=100pF+1TTL
CL=50pF+1TTL

AC CHARACTERISTICS

\\\
N N N

o ’ \_/

CLY I

\ /
v

1.Including scope and jig capacitance

(Vcec=4.5~5.5V, Commercial product: TA=0 to 70°C, Industrial product: Ta=-40 to 85°C, Automotive product: Ta=-40 to 125°C)

Speed Bins
Parameter List Symbol 55ns 70ns Units
Min Max Min Max
Read Cycle Time tRC 55 - 70 - ns
Address Access Time tAA - 55 - 70 ns
Chip Select to Output tco - 55 - 70 ns
Output Enable to Valid Output toE - 25 - 35 ns
Read Chip Select to Low-Z Output tLz 10 - 10 - ns
Output Enable to Low-Z Output toLz - 5 - ns
Chip Disable to High-Z Output tHz 20 0 25 ns
Output Disable to High-Z Output toHz 20 0 25 ns
Output Hold from Address Change toH 10 - 10 - ns
Write Cycle Time twc 55 - 70 - ns
Chip Select to End of Write tcw 45 - 60 - ns
Address Set-up Time tas 0 - 0 - ns
Address Valid to End of Write taw 45 - 60 - ns
Write Write Pulse Width twp 40 - 50 - ns
Write Recovery Time twR - 0 - ns
Write to Output High-Z twHz 20 0 20 ns
Data to Write Time Overlap tow 25 - 30 - ns
Data Hold from Write Time toH - 0 - ns
End Write to Output Low-Z tow - 5 - ns

DATA RETENTION CHARACTERISTICS

Item Symbol Test Condition Min Typ Max Unit
Vcc for data retention VDR CS13Vee-0.2vY) 2.0 - 55 \Y
K6X8008C2B-B 15
Data retention current IDR Vee=3.0V, CS13Vec-0.2VY | K6X8008C2B-F - - 15 m
K6X8008C2B-Q 30
Data retention set-up time tSbr . - -
See data retention waveform ms
Recovery time tRDR 5 - -

1. CS13 Vee-0.2V,CS23 Vee-0.2V(CSt controlled) or CS23 Vee-0.2V(CS2 controlled).

Ewiey
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K6X8008C2B Family

CMOS SRAM

TIMING DIAGRAMS

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

<

tRC

X

Address ><
——taA
le—tOH
Data Out Previous Data Valid ;ﬁ Data Valid
TIMING WAVEFORM OF READ CYCLE(2) (WE=V)
< tRC >
Address ><
(A A————————————» Lely
— tco1 >
Cst X £
<—t+2(1,2)—>
cs2 / N\
/ tco >
———toE———>
OE li 7/
“toLZ < tO}-‘IZ >
) «—tLZ
Data out ———— High-Z 4 > 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.

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

interconnection.
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K6X8008C2B Family CMOS SRAM

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

< twc >
Address >< ><
tWR(4)
tcw(2) >
Ccsi X /
taw >
cs /
2 / tew@) —— 5| \
_ twP(l) ——»
WE X i3
tAs(3)

—— tDW —>»<«— tDH —3

Datain Data Valid

——— tWHZ ——> tow
Data out Data Undefined L

AN

N
TIMING WAVEFORM OF WRITE CYCLE(2) (CS: Controlled)
< twc >
Address >< ><
[tAS(3) > tcw(2) 'tWR(i)
Cst £
< taw >
Ccs2 / N\
< twP(1) >
WE \ /
WE N Vi
tDW——>»«—tDH
Datain }L Data Valid ;l<
Data out High-Z High-Z
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K6X8008C2B Family CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (CS:2 Controlled)

< twe >
Address >< ><

tAS(3)pie tew(2) "TwR@)
cs1 XR 7Z

L taw >
CS2 7Z 3\

tcw(2) >
ﬁ Xg twp(1) ; /
tOW ——>—1DH

Data in >£7 Data Valid ;l<
Data out High-Z o

NOTES (WRITE CYCLE)

1. A write occurs during the overlap of a low CSt, a high CS2 and a low WE. A write begins at the latest transition among CS1 goes low,
CS2 going high and WE going low : A write end at the earliest transition among CS1 going high, CS2 going low and WE going high,
twp is measured from the begining of write to the end of write.

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

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

4. twr is measured from the end of write to the address change. twr applied in case a write ends as CS1 or WE going high twr2 applied
in case a write ends as CS2 going to low.

DATA RETENTION WAVE FORM

CSi1 controlled )
Data Retention Mode

tSDR
Vcc .

e e

22v. -

VDR

CS13Vece - 0.2V
GND "~~~ -"-"-"-"""""""""""="»">"»"=>"="“~"="==""="="="="""=”"7?"7?”7/~="7?”7”"??”?"”?"=”7”/"°?"”?"”7”"7” "7 7/ 7

CcS1

CS2 controlled

>

Vcc

Y el el el i
CS2

0.4V - - — e e e XN CS2£0.2v. _ _ _ _ _ _ _ _ _
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K6X8008C2B Family CMOS SRAM

PACKAGE DIMENSIONS Unit: millimeters(inches)
44 PIN THIN SMALL OUTLINE PACKAGE TYPE Il (400F) 0-5°
e
( 0.25 ) N
0.010 Ji
#44 #23 B '
NAAAAAAAAAAAAAAAAARAAR *F P
10.018 ~ 0.030
11.76=0.20 9|8
0.463+0.008 a‘g
( 0.50 )
0.020
O
HEHHHEHHHHOOHHHBHHEHE v —
A
#1 #22
_ 1.00%010 4010 ‘
0.039+0.004 015 :2;\ I
e (%MAX' R (ﬁMAX. '6;(737067;,7@09? it
18.41+0.10 -
r 0.725+0.004 ’i
Jl A

> A |—]0.004 MAX

(0.805 ) 0.35+0.10
_ 0.014+0.004
T
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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