KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM
R

64Kx16 bit Super Low Power and Low Voitage Full CMOS Static RAM

FEATURES GENERAL DESCRIPTION

« Process Technology : 0.4um Full CMOS The KM616FV1000, KM616FS1000 and KMB16FR1000 family

« Organization : 64Kx16 bit is fabricated by SAMSUNG's advanced Full CMOS process

+ Power Supply Voltage technology. The family suppotts various cperating tamperature
KM816FV1000 Famlly : 3.0V ~ 3.6V ranges for user flaxibility of system design. The family also sup-

KMB16F S1000 Family : 2.3V ~ 3.3V
psdtabbed Famg: b ports low data retention voltage for battery back-up operation
with low data retention current.

» Low Data Retention Voltage : 1.5V(Min)
» Three state output status and TTL Compatible
» Package Type : 44-TSOP2-400F

PRODUCT FANILY
KMB16FV1000 3.0~3.8v 70'85@Vee=3.310.3V 80mA
i 80mA
KMB1BFS1000 | Commercial0~70°C) | 23-33v | 0 /85@Vco=30:0.3V
120Y/150@Vec=2.540.2V 50mA
KM616FR1000 1.8~2,7V 300" @Vec=2.010.2V SuAD 20mA 44.TSOP2
KM616FV1000! 3.0~36V | 70'85@Vcc=3.310.3V somp | Forward
1) = 80m:
KME16FS10001 | industrial(-40-85°C) | 23-33v | 10 1eS@Vcc=3.040.3V A
1207/150@Vce=2.510.2V 50mA
KM616FR10001 1.8~2.7V 300M@Vec=2.040.2V 20mA
1. The parameter is measured with XpF test ioad.
2. Super ow power products 1A with special handiing.
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Ac-A1s |Address Inputs TB  [Lower Byte(VO1~8)

WE  [Write Enable Input UB  |Upper Byte(l/Oo~1¢)

TS [Chip Select Input Ve |Power T

BE  [Output Enable input | Vss |Ground ?ﬂ: ﬁ:y.:on'_
O1~/O16|Data Inputs/Outputs | N.C. [No Connection g:

SAMSUNG ELECTRONICS CO., LTD. reserves the right to change products and specifications without notice.
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM
PRODUCT LIST

KMB16FV1000T-7 | 44-TSOP2 F, 70ns, 3.3V, LL KM16FVI000TI-7 | 44-TSOP2 F, T0ns, 3.3V, LL
KMB16FVI000T-8 | A4 TSOP2F, 85ns, 3.3V, LL KME1BFVI000TI-8 | 44-TSOP2 F. 85ns, 3.3V, LL

KMB16FS10007-12 44-TSOP2F, 120/70ns, 25/3.0V, LL| KMB16FS1000TI-12 | 44-TSOP2F, 120/70ns, 2.5/3.0V, LL
KMB16FS1000T-15 44-TSOP2F, 150/85ns, 2.53.0V, LL | KMB16FS1000TI-15 | 44-TSOP2 F, 150/85ns, 2.5/3.0V, LL

KME16FR1000T-30 44-TSOP2 F, 300ns, 2.0/2.5V, LL KMB16FR1000TI-30 44-TSOP2 F, 300ns, 20725V, LL
FUNCTIONAL DESCRIPTION
H XD X0 XD X High-Zz Standby
L H H X X High-Z High-Z Output Disabled Active
L Xn XM H H High-Z High-Z Output Disabled Active
L H L H Dout High-Z Lower Byte Active
L H H L High-Z Dout Upper Byte Active
L H L L Dout Dout Word Read Active
L xh L L H Din High-Z Lower Byte Active
L x L H L High-Z Din Upper Byte Active
L xh L L L Din Din Word Write Active

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

ABSOLUTE MAXIMUM RATINGS"

Voltage on any pin relative to Vss | Vi, Vour 021036V v
Voltage on Voc supply relative to Vss | Vco -0.2t0 4.0V \' -
Power Dissipation Po 1.0 w -
Storage temperature Ts1G -55to 150 °C -

Oto 70 °C KME16FV1000, KM616FS 1000, KM616FR 1000
Operating Temperature Ta -

-40 to 85 °C KME16F V10001, KMS16FS 10001, KM616FR 1000}
Soldering temperature and time TsOLDER | 260°C, Ssec(Lead Only) - -

conditions for extended periods may affect reliability.

1. Strswas greataf than Ihase hsted under “AbsoMa Maximum Ralmgs‘ may Gause permanent damage to the device. Functional operation should be
o rating

P

condition.
Vme'r--O 210 3.9V for KME16PV1000 Famity.
3. Vee=-0.2 to 4.6V for KMB16FV1000 Family.
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KM616FV1000, KM616FS1000, KM616FR1000 Family

CMOS SRAM

RECOMMENDED DC OPERATING CONDITIONS "

KME18FV1000 Family 3.0 33 36
Supply voltage Veo KMB18FS1000 Family 23 25/3.0 33 v
KMB16FR1000 Famity 1.8 20125 27
Ground Vss All Family 0 0 0 v
KM616FV1000 Family Vee=3,310.3V 22
KM616F$1000 Family Vee=3.040.3V 22
input high voltage Vin Vee=2.540.2V 20 - Vee+0.22) v
KMB16FR1000 Famiy | Voo 20102V 20
Vee=2.040.2v 1.6
nput low voltage Vi Al Family 029 - 0.4 v
Note
1 Commercial Product : Ta=0 to 70°C, unless otherwise specified
industrial Product : Ta=-40 to 85°C, unless otherwise specified
2. Overshoot : Voo + 1,0V in case of pulse width <20ns
3. Undarshoot : -1.0V in casa of pulse width <20ns
4, Overshoot and undershoot are pled, not 100% tested.
CAPACITANCE" (f=1MHz, Ta=25°C)
Input capacitance Cin Vin=0V - pF
InputiOutput capacitance Cio Vio=0V - pF
1. Capacitance i sampled, not 100% tested
DC AND OPERATING CHARACTERISTICS
Input keakage current it Vinz'ss to Veo wA
Output leakage current o  |C8=Vin or OF=ViH or WE=ViL, Vio=Yss to Vce A - 1 uA
Operating power supply current fce ho=0mA, C8=ViL, ViN=ViL or Vi, Read - ~ 10 mA
tccy | Cycletime=1s, 100% duty, lo=OmA, Read - - LI
TB<0.2V, Vins0.2V orVnzVee-0.2V Wite N " 20
Average operating current Vee=3.3V@70ns - - 80
Cycdle time=Min, 100% duty, ho=0mA, -
€2 |BZ v, VieaVic or Vil Vec=2.7V@120ns| - - 50 | mA
Vec=2.2V@300ns| - - 20
2.1mA at Vec=3.0/3.3V
Output low voltage Voi loL  [0.5mA at Vee=2.5V - - 04 v
0.33mA at Vec=2.0V
-1.0mA at Vce=3.0/3.3V 24 - -
Qutput high voltage VoH los  |-0.5mA at Vec=2.5V 2.0 - - \Y
-0.44mA at Vce=2.0V 1.6 - -
Standby Cusmrent(TTL) ise C8=Vin, Other inputs=ViL or Vi - - 03 mA
Standby Current(CMOS) iIse1  |CS2Vce-0.2V, Other inputs=0~Vec - - 51 pA
1. Super low power product=1uA with special handling.
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KM616FV1000, KM616FS1000, KM616FR1000 Family

AC OPERATING CONDITIONS

TEST CONDITIONS (Test Load and Test input/Output Reference)

Input puise 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 : 5ns

{nput and output reference voltage : 1.5V for Vee=3,3V, 3.0V

1.1V for Vee=2.5V
0.9V for Voo=2.0V
Output load (See right) :CL=100pF+1TTL
CL=30pF+1TTL

CMOS SRAM
Vi)
T
R1?
e e
cuY # R2%

1. Including scope and jig capacitance
2. Ry=30700, R=315002
3. Vru =2 8V for Vee=3.0/3.3v

=2.3V for Vee=2 5V

=1.8V for Veem2.0V

AC CHARACTERISTICS commerciat product :Tas0 1o 70°C, industrial product : Tas-40 to 85°C

KME16FV1000 Family : Voee2,0~3.6V, KM616FS1000 Family : Vce=2.3-3.3V,

KM616FR1000 Family : Veo=1.8~2.7V)

Read cycle time 300
Address access time taa - 70 - 85 - (120 - |180) - (300 | ns
Chip select to output tco1 - 70 - a5 - 120 - 1180 - [300! ns
Output enable to valid output toe . 3B - a5 - 60 - 75 - 11501 ns
Read OB, LB Access Time tea ST | - [a] - 60| - |75 - [150 ns
Chip selsct to low-Z output tze, tzz | 10 - 10 - 20 - 20 - 50 - ns
Output enable to low-Z output toLz, Lz - - 20 - 20 - 30 - ns
Chip disable to high-Z output thz1, tHz2z % 0 25 0 35 0 40 0 60 ns
Qutput disable to high-Z output toHz, texz <] 25 s} 35 0 40 0 60 ns
Output hold from address change toH 10 - 15 - 15 - 15 - 30 - ns
Write cycle time twe 70 - 85 - 120 - 180 1 - | 300 - ns
Chip select to end of write tow 65 - 70 - 100 . 120 - 1300 - ns
Address set-up time tas 0 - 0 - (o} - 0 o 0 - ns
iAddress valid to end of write taw 65 - 70 - 100} - 120 - {300 - ns
Write puise width twe 85 - 60 - 80 - 100 -~ 1200 - ns
Write [UE, [B Valid to End of Write tew 65 - 70 - 100 | - 120 - 1 300 - ns
Write recovery time twr 0 - 0 - o - 0 - 0 - ns
Write to output high-Z twHz 25 25, 0 3 | 0 | 40| 0 | 80 | ns
Data to write time overlap tow 30| -3 |- 50 - 6| - {120 - | ns
Data hold from write time ton - 0 - 40 - 0 - 0 ns
End write to output fow-Z tow - |5 -185 -185 ] -12]-ns
DATA RETENTION CHARACTERISTICS
, Hem . L Symbol | TestCondition Min Typ | Mex | ‘Unit
Voe for data retention Vor | CozVoe-0.2V 15 - 36 v
Data retention current IR Vee=3.0V - - 5.0 pA
Data retention set-up time ts0R | See data retention waveform - i, " ns
Recovery time tROR | {rRC | - -
1. Super low power product=1uA with special handling.
229

i ELECTRONICS



KM616FV1000, KM616FS1000, KM616FR1000 Family _ CMOS SRAM

TIMMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE(1) (address Controbed, TS=OE=vr, WE=vn, UB orand [B=vi))

Frovey

Address *

tAA

Data Out Previous Data Valid Data Valid

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

Address

Data out

NOTES (READ CYCLE)

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

levels.

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

interconnection.
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KM616FV1000, KM616FS1000, KM616FR1000 Family CMOS SRAM

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

Address )(
towz
777
o8 .
taw:
7
wws /
e o £ B 1
fa—er—nrf AN ot
Datain High-Z Data Valid High-Z —n
4———thz—:] fe——tow——n
Data out Data Undefined )

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

4we

s X X

AS( tow i)
= X £

o —
WP
, 2005 1,7////
!M———‘UVV toH

Data in X Data Valid l
Data out High-Z High-Z
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KM616FV1000, KhEG‘f!SFSfQﬁO,kKMﬁ‘!GFRWOO Family CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (UB, [B Controlted)

Address *

B

Data in

Data out High-Z High-Z

NOTES (WRITE CYCLE)
1. A write ocours during the overlap(twe) of low T8 and low WE, A write begins when &5 goes low and WE goss low with asserting UE

or LB for single byte operation or g UB and LB for double byte operation. A wrile ends at the sarlies! transi-
tionwhenggoeshighanqumwgh.ﬂwmﬂs d from the beginning of witte to the end of write.

2. tew is measured from the CS going low to end of write.

Jtasis d from the add valid to the beginning of write,

4, tw is measured from the end or write to the add hange. twr applied in case a writs ends as T8 or WE gaing high.

DATA RETENTION WAVE FORM

CS controlied
Vce etsor

JO2TRINBY - - - e o e e

T T o SR

T82Vec -0.2V
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