KM68FV2000, KM68FS2000, KM68FR2000 Family

CMOS SRAM

256Kx8 bit Super Low Power and Low Voltage Full CMOS Static RAM
GENERAL DESCRIPTION

FEATURES

s Process Technology : 0.4um Full CMOS

« Organization : 256Kx8
» Power Supply Voltage

KME8FV2000 Family : 3.0 ~ 3.6V
KMB8F S2000 Family : 2.3 ~3.3V
KMB8FR2000 Family ; 1.8 ~ 2.7V
« Low Data Retention Voltage ; 1.5V(Min)
» Three state output and TTL Compatible
« Paciage Type : 32-TSOP1-0820F

The KMBBFV2000, KMB8FS2000 and KMEBFR2000 family is
fabricated by SAMSUNG's advanced Full CMOS process tech-
nology. The family supports various operating temperature
ranges and has various package types for user flexibility of sys-
tem design. The family also supports iow data retention voltage
for battery back-up operation with low data retention current.

PRODUCT FAMILY

T30-36V

T0/85@Vec=3.3:0.3V

85@Vcc=3.010.3V
KMB8FS2000 Commerdial(0~70°C) | 2.3~3.3V e
120'/150@Vco=2.5£0.2V
KM68FR2000 1.8~2.7V 300"@Vcc=2.040.2V
KM68F V20001 3.0~3.6V 70/85@Vcc=3.3:0.3V
B5@VcC=3.040 3V
KMSBF S 20001 Industrial(-40~85°C) | 2.3~33V @vee
1209150@Voe=2.510.2V
kvesFR20001 18-27V | 300"@Vcc=2.010.2V

10pA2

32-TSOP1-F

1. The parameter is measured with 30pF test load.
2. 2uA for super low power version with specia! handling.
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM

PRODUCT LIST

s Fundon., R

KMEBFV2000T-7 32TSOP F, 70ns, 33V, LL KMSBFV2000TI-7 35.TS0P F, Tons, 3.3V, LL
KMB8FV2000T-8 32.TSOP F, 85ns, 3.3V, LL KMBBFV2000TI-8 | 32-TSOP F. 85ns, 3.3V, LL

KME8FS2000T-12 32-TSOP F, 120/85ns, 2.5/3.0V, LL KM68FS2000T1-12 32-TSOP F, 120/85ns, 2.5/3.0V, LL
KM68FS2000T7-15 32-TSOP F, 150/85ns, 2.5/3.0V, LL KMBBFS2000T1-15 32-TSOP F, 150/85ns, 2.5/3.0V, LL

KM68FR2000T-30 32-TSOP F, 300ns, 2.0/25V, LL ;  KMBBFR2000T1-30 32-TSOP F, 300ns, 2.0/2.5V, LL

FUNCTIONAL DESCR!PTION

A o o High-Z Deselectsd T Standby
)51) x1 X High-Z Deselected Standby
L H H High-Z Output Disable Active
L L H Dout ; Read Active
L X L Din | VWrite Active

1. X means don't cire {(Must be high or low states)

ABSOLUTE MAXIMUM RATINGS”

ftom | Symbal | Ratings Unit
Voltage on any pin relative to Vss Vin,Vout 0.2to 3.6V v -
Voltage on Vcc supply relative to Vss|  Vce -0.2t0 4.0V A -
Power Dissipation Po 1.0 w -
Storage temperature Tste -58 fo 150 °C -
0to 70 °C | KMBBFV2000, KMESFS2000, KMBBF R2000

Operating Temperature Ta

| -40 to 85 °C | KMB3FV20001, KMEBFS20001, KMB8FR2000!
Soldering temperature and time TSOLDER 1250"0 Ssec (Lead Only) | - -
1. Stresses greater than those listed under "Absolute Maximurn Ratmgs may cause pennanent damage to the device. Functional operation should be

restricted to recommendsd operating condition. Exp fo rating conditions for extended periods may affect reliabifity.

2. VelVour=.0.2 to. 3.9V for KMEBFV2000 Family.
3. Maximum Vee=-0.2 to 4.6V for KMBBFV2000 Family.
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM
RECOMMENDED DC OPERATING CONDITIONS"

KME8F V2000 Family A
Supply voitage Vee KMGBFS2000 Family 23 .5/3.4 X
KMG8FR2000 Family 1.8 20025 27
Ground Vss All Family 0 0 0 v
KME8F V2000 Family Vee=3.340.3V 22
. KMGBES Family Vee=3.040.3V 22
input high voltage ViH Vee=2.540.2V 2.0 - Vee+0,22 v
FR2000 Famlly Vee=2.510.2V 2.0
Vee=2.0+0.2V 16
Input low voltage ViL Al Family 023 - 0.4 \

Note

1 Commercial Product : Ta=0 to 70°C, unless otherwise spacifled
Industrial Product : Ta=-4{} to 85°C, unless otherwise specified

2. Overshoot ; Vec + 1.0V in case of puise width <20ns

3. Undershoot : -1.0V in case of pulse width <20ns

4. Overshoot and unds are sampled, not 100% tested.
CAPACITANCED® (f=1MHz, TA=25°C)
Input capacitance CiN - pF
Input/Output capacitance Cio - 10 pF
1. Capacitance is sampled, not 100% tested
DC AND OPERATING CHARACTERISTICS
T #em SR
lnpuf leakage current ‘ fui V§N=Vss fo Veo
Output ieakage current o | C81=ViH or CS2=ViL of OE=ViH or WE=Vi, Vio=Vss to Vee | -1 - 1 uA
Operating power supply current lcc  |lto=0mA, TS1=ViL, CSz=Vin, ViN=VIL or ViH, Read - - 10 | mA
lcey | Cyele times14s, 100% duty, owoma, TS1s0.2v, Read - M L R,
CS22Vee-0.2V, Vn<0.2V or VinzVee-0.2V Write - . 15
Average operating current ] Vee=3.3V@70ns - “ 55
o2 (B ek, Cozmum uheior v | Vo2 Tv@T2Om | - | - | 50 | mA
Vec=2 2V@300ns | - - 115
2.1mA at Vcc=3.0/3.3V - - 0.4
Output low voltage Vou oL | 0.5mA at Vee=2.5V - - 04 v
’ 0.33mA at Vec=2.0V . - 0.4
-1.0mA at Vec=3.0/3.3V 24 - -
Output high voltage | Vou loH | -0.5mA at Veo=2.5V 20 - - v
-0.44mA at Vec=2.0V 1.6 . -
Standby Current(TTL) Is8 | C81=Vin or CS2=ViL. Other inputs=ViL or Vi - - 03 | mA
Standby Current{CMOS) Isg1 | C512Veo-0.2V, CS22Viee-D.2V or CS2¢0.2V, Other inputs=0-Vce | - - 102 ] pA

1.The value is measured at Vee=3,0£0.3V
- ICC2=6DmA with 70ns at Vec=3.310.3V, but this value is not 100% fested but obtained statistically.
2. Super low power praduct = 2uA with special handling.
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM
AC OPERATING CONDITIONS !Tr_M"
TEST CONDITIONS (Test Load and Test inputiOutput Refsrence) % R12

input pulse level : 0.4 to 2.2V for Vee=3.3V, 3.0V, 2.5V

0.4 to 1.8V for Vec=2.0V
Input rising and falling time : Sps

Input and output reference voltage : 1.5V for Vee=3.3v, 3.0v
1.1V for Vee=2.5V
0.8V for Veo=2.0V

Qutput load (See right) [CL=100pF+1TTL
CL=30pF+1TTL

C

{

éRfi

1. Including scope and jig capacitance
2. Ri=3070Q, Ra=3150Q2
3, Vrm =2.8V for Vee=3.0/3.3V

=2.3V for VecmZ 5V

=1.8V for Vec=2.0V

oL

AC CHARACTERISTICS commercial product :Ta=0 to 70°C, Indissirial produd : Ta=-40 to 85°C

KM68FV2000 Family : Voos3.0~3.6V, KMBSFS2000 Family : Veow2.3~3,3V,

KMG8FR2000 Family : Voca1.8~2.7V)

Read cycle time
Address access time taa - 70 - 85 - 120 - 180 | - 300 | ns
Chip select to output tcot, teoz - 70 - 85 - 120 - 180 - 300 ns
Qutput enable to valid output toe - 35 - 45 - 60 - 75 . 150 ! ns
Read | Chip select to iow-Z output hztze |10 - [ 10 - 0] -t | - [ s0o] - | ns
Output enable to low-Z output towz 5 - 5 - S - 10 - 30 - ns
Chip disable to !'righ—z output 21, thz2 [¢] 2 0 25 35 [s] 40 o} 60 | ns
Output disable to high-Z output toHz o] 25 0 25 35 [} 40 o] 60 | ns
Output hold from address change tom 10 - 15 - 15 - 15 - 30 - ns
Write cycle ime twe 70 - 85 - 120 - 150 - 300 - ns
Chip satect to end of write tow 85 - 70 - 100 - 120 - 300 - ns
Address set-up time tas 0 - 0 - 0 - 1] - 0 - ns
Address valid to end of write taw 65 - 70 - 100 - 120 - 300 - ns
Wiite Wiite puise width twe 55 - 60 - 80 - 100 - 200 - ns
Write recovery time twR 2] - 0 - - 0 -0 - ns
Wite to output high-Z twhz ] 25 0 25 35 0 40 60 | ns
Data to write time overlap tow 30 - 35 - 50 - 60 - 120 - ns
Data hold from write time ton b} - 0 - L0 - [1] - - ns
End write o output low-Z tow 5 - 5 - 15 - 5 - 200 - | ns
DATA RETENTION CHARACTERISTICS
T hem | Symbel | TestConditon | Min | Typ | Max | Umt
Vee for data retention Vor C812Vee-0.2v" 15 - 3.6 \'
Data retention current IDR Vee=3.0V, C812Vee-0.2vH - - 109 pA
Data mem,m set-up time tsoR | See data retention waveform 0 . - . ns
Recovery time tROR | tRe | - - 1
1. T812Vee-0.2V, CS12Vee-0.2V(CS1 controlled) or CS20.2V(CSz2 controlled)
2. Super low power product = 2uA with special handling.
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KM68FV2000, KM68FS2000, KM68FR2000 Family CMOS SRAM

TIMMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlied, CS1=0E=vi, WE=V)

R >

Address )( — — *

-

m—tOH
Data Out Previous Data Valid Data Vaiid

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

t'a‘:-
Address } 4
AL
tcot
3
)
e O e
T,
G

L2
Data out High-Z ‘;]- Data Valig

NOTES {(READ CYCLE)

1. tHZ and 1oHZ are defined as the time at which the outputs achieve the open circuit conditions and are not referenced to cutput voltage
lovals.

2. At any given femperature and voltage condition, tHz(Max.) is less than tL.Z(Min.) both for a given device and from device to device
interconnection.
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CMOS SRAM

KM68FV2000, KM68FS2000, KM68FR2000 Family

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

Address )(
towma
Sy
taw-

WwE twe(n) y Y

s r~—— oW ——pe-—tDH

L' Wz — e tow

Data out Data Undefined )! %/_——

TIMING WAVEFORM OF WRITE CYCLE(2) &5 Controlied)

Address )( X
retAS(3yy towez) v
(1) ]l
taw
G
CSz /?//Z%
WE /.41 .
toH
| ,
Data in ¥ Data Valid
Data out High-Z High-Z
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KM68FV2000, KMG8FS2000, KM68FR2000 Family CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) ©5: Controted)

Address

s
CS2
WE

Datain

Data out High-Z High-Z

NOTES WRITE CYCLE)

1. A write oceurs during the overlap of a low £81, a high CS2 and a low WE. A write begins at the latest transition TE1 goes low,
CS2 going high and going low : A write end at the earliest transition among TS gaing high, CS2 going low and going high,
twe is measured from the begining of write to the end of vaite.

2. few is measured from the U5 going low or CS2 going high fo the end of write.

3.iasis d from the add valid {o the baginning of write,

4, twr is measured from the end of write 1o the add h WR(1)

ppiied in case a write ends as 851 or WE going high twa@
applied in case a write ends as CS2 going to low.

DATA RETENTION WAVE FORM
CS1 controlied

Data Retention
Veo

302TRINEY - - - - -

2.2v

VOoRr

TS N
(<31« I

CS2 controlled
Vecc

3.0/2.7/12.311.8V
CS2
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