KM68V4000L/L-L CMOS SRAM

524,288 WORD x 8 Bit CMOS Static RAM (Low Voltage Operation)

FEATURES GENERAL DESCRIPTION
¢ Fast Access Time: 70, 85, 100, 120ns (Max.) The KM684000L/L-L is a 4,194,304-bit high-speed
* Low Power Dissipation Static Random Access Memory organized as 524,288
Standby (CMOS) : 3.W (Typ.) L Version words by 8 bits.
1.5.(Typ.) L-L Version The device is fabricated using Samsung’s advanced
Operating 1 27.5mWI/MHz (Max.) CMOS process.
* Single 2.7 ~ 3.6V Power Supply The KM684000L/L-L has an output enable input for
¢ TTL compatible inputs and outputs precise control of the data outputs.
* Three State Output It also has a chip enable inputs for the minimum
» Battery Back-up Operation current power down mode.
— 2V (min.) Data Retention The KM684000L/L-L has been designed for high speed
* Standard Pin Configuration and low power application.
KMG68VA000LP : 32 pin-DIP (600mil) It is particularly well suited for battery back-up
KM68V4000LG : 32 pin-SOP (525mil) nonvolatile memory application.

KM68V4000LT : 32 pin-TSOP (400mil), Standard
KM68V4000LR : 32 pin-TSOP (400mil), Reverse
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PRELIMINARY
KM68V4000L/L-L CMOS SRAM

ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS*

Item Symbol I Rating Units |

Voltage on Any Pin Relative to Vgg Vin, Vour ' —-051to Vec+0.5 v

’ﬁ@mgz@J@SwBW§aﬂ@ié%§;‘T;i&;:Z"LJQ; -0 | __1___‘
Power Dissipation Po 0.7 w

| Storage Temperatue | Tee | _sswis0 | g ij

Operating Temperature | T, | ow7w ﬂ c |

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

RECOMMENDED DC OPERATING CONDITIONS (T, =0 to 70°C)

Item Symbol f Min Typ Max Unit j

Supply Voltage Vee 27 3.0 36 v
- P \g ; p - J' | S 0o y
Input High Voltage Vi 2.2 Vee+0.3 \

Input Low Voltage | v, O e Y R R

*Viimin,)= — 3.0V for <5ns pulse

DC AND OPERATING CHARACTERISTICS (T,=0 to 70°C, Vee =2.7~ 36V, unless otherwise specified)

Item Symbol | Test Condition Min Typ* Max ‘ Unit J
Input Leakage Current I Vin=Vss to Ve -1 — L+ 1 uA
Output Leakage Current lto CS=VworWE=V,, OE=V, -1 % — +1 uA
S Vio=VsstoVoo S N I
Operating Power lec CS=Vy, Vin=ViL or Vi, - — 5 mA
Supply Current lio =0mA +
Average Operating Cycle Time = 1us, 100% Duty W
Current CS<0.2V, Vi Vec-0.2V —_ — 5 mA
Vie<0.2V, l,o=0mA
Min Cycle, 100% Duty, CS=V, — — 40 mA
Vin=ViL or Vi, lio=0mA <‘>
Standby Power | CS=Vm e T = 03 mA
Supply Current CS>Vee-0.2v L — 1. 50 vA
S IS Bt S S B T BT
Output Low Voitage VoL=2.1mA — — 0.4 )
Output High Voltage Ton= —1mA 2.2 — — "

*Typ.: Vee =3V, Ta=25°C
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KM68V4000L/L-L

PRELIMINARY
CMOS SRAM

WRITE CYCLE

KM68V4000L-7 | KM68VA000L-8 | KM68VA000L-10 | KMBBV4000L-12
Parameter Symbol | KM68V4000L-7L. | KM68V4000L-8L KM68Y4000L-10L | KM88V4000L-12L | Unit
Min | Max | Min | Max | Min | Max | Min | Max
Write Cycle Time twe 70 85 100 120 ns
Chip Select to End of Write tow 60 70 80 100 ns
Address Set-up Time tas ( 0 0 0 0 ns
Address Valid to End of Write taw 60 70 80 100 ns
Write Pulse Width twe 55 65 75 90 ns
Write Recovery Time twa o] 0 0 0 ns
Write to Output High-Z twhz 0 25 0 30 0 35 0 40 ns
Data to Write Time Overlap tow 30 35 40 | 50 ns
Data Hoid from Write Time ton 0 ¢ 0 ns
; End of Write to Output Low-Z tow 5 5 | 5 5 ns
TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE (1) (address Controlled)
(C—S = O_E = V\L, W—E = VIH)
tRC
Address ><
‘AA*——-—{
’——tOH ‘
Data Out Previous Data Valid Data Valid
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PRELIMINARY

CAPACITANCE (f=1MHz, T,=25°C)
1
Item Symbol Test Conditions Min ] Max Unit |
’ Input Capacvtance B ng - ] o \/')Nz,(y, = 7778 ) 77‘ngfi’ i ‘
I Input/Output Capacnance Cuo | Vie =0V — 10 pF )
Note: Capacitance is sampled and not 100% tested.
TEST CONDITIONS
Parameter Value ‘
o lnput Pulse Level o ) B o | 0.8 tqﬁvr B -
!L - Input Fllse and Fall T|mes - ] ) . 5nsi o B
| Input and Output Tlmmg Reference Levejs o B - - 157\/7 o
‘ Output Loads C.=100"pF+1 TTL !
TTL

—_—

=—C

b

* Including Scope and Jig Capacitance

READ CYCLE
© KM6BV4000L7 | KMGBV4DOOLS | KM6SVA00L-10 ‘ KME8V4000L-12 |
Parameter Symbol mvmom 7L | KM68VA000L-BL | KM68V4000L-10L | KM68V4000L-12L | Unit
~ Min ! Max Min | Max | Min | Max | Min | Max
RRead Cycle Time tac 70 | 85 l 120 | ns
Address Access Time | 120 ns
Chip Select to Output o 120 ns
| Output Enable to Valid Output 60 [ s |
| Chip Enable to LowZ Output T |
Output ‘Enable to Low-Z Output ns
Chlp Disable to High-Z Outpui 0 ‘d 0 Pwttoiins_
Output Disable to HighZ Output | towy | O | 25 | 0 ' 30| 0030 | 0| 40| ns |
| Output Hold from Address Change| tox w0 [0 [ s ] 15 ns |
115

s unag

ELECTRONICS



PRELIMINARY

KM68V4000L/L-L CMOS SRAM

TIMING WAVEFORM OF READ CYCLE (2) WE=V.)

tre
Address ><
taa toH —=—
\ tco
. \ A
-
toe

oe X Y. Y
#tov_z

e

Data Out

Data Valid

Notes (READ CYCLE)

1. tuz and toyz are defined as the time at which the outputs achieve the open circuit condition and are not refer-
enced to Vou Or Vg levels.

2. At any given temperature and voltage condition, tuz (max.) is less than t;z {min.) both for a given device and from
device to device.

TIMING WAVEFORM OF WRITE CYCLE (1) (GE = Clock)

twe

Address }{

oF /}/ \
1 taw 1
- tew(2) /
e \\k Y/
= twe(1) twri4) —
3 \\ \\ 7(
tow toH
Data in Data Valid >
tonz(5)
Data out Data Undefined

ELECTRONICS



PRELIMINARY
KM68V4000L/L-L CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE (2) (OE = Low Fixed)

twe
Address
taw

twr (4}
tew (2
e ‘ © /] /7 L

tgs(a)-L }%w R
e \\\k A
-

Dinv — ( Data Valid

. lwnz )
= fow Lo ®

Dour %"’.‘0‘.“"". .“.’0’...".. 2‘2./ @ g

————tpH

JAVAVAVAVA

Notes (WRITE CYCLE) o

1. A write occurs during the overlap of a low CS and a low WE. A write begins at the latest transition among CS
going tow and WE going low: A write ends at the earlist transition among C5 going high and WE going high.
twe iS measured from the beginning of write to the end of write.

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

. tag is measured from the address valid to the beginning of write. o .

4. twp is measured from the end of write to the address change. tws applied in case a write ends as CS, or WE
going high.

5. During this period, the I/O pins are in the outputs Low-Z state. Inputs of opposite phase of the output must
not be applied because bus contention can occur.

6. If CS goes low simultaneously with WE going low or after WE going low, the outputs remain high impedance state.

. Doyr is the some phase of latest written data in this write cycle.

8. Doyr is the read data of the new address.

[

~

FUNCTIONAL DESCRIPTION

cs WE OE ] Mode | 1o Pin [ Ve Current
H X X | Power Down T highz Iss, lse1
[ T " Output Disable | HighZ e
oL WL Read | D e
L L J L ‘ X T Write D lec |

* Note: X means Don't Care.
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PRELIMINARY
KM68V4000L/L-L CMOS SRAM

DATA RETENTION CHARACTERISTICS (T.=0 to 70°C)

Parameter Symbol Test Condition Min Typ Max Unit

Ve for Data Retention Von CS>Vec—-0.2v 20 36 v
. Voo =3V L - - 50" BA

Data Retention Current lor T8> Voo — 0.2V . — — 100 WA
Data Retention Set-up Time tsor See Data Retention 0 ns
Recovery Time tror Waveforms (below) 5 ms

* 20xA (Max.) at 0°C~40°C
** 3pA (Max.) at 0°C~40°C

DATA RETENTION WAVEFORM

Data Retention Mode

Vee

2NV e N4

CSx=Vec-0.2v

GND T T T T T T T T T T T T T T T T T T e T T T T T e T T T T T e e r T s e
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PRELIMINARY
KM68V4000L/L-L CMOS SRAM

PACKAGE DIMENSIONS

32 PIN PLASTIC DUAL IN LINE PACKAGE (600 mil) Unit: Inches (millimeters)

1.645 (41.78) |

i 1.665 (42.29) !
\ |

LI Pt e P fIrard

o 3k
I_II_H""‘LJ T I 4
| == =
0009023 7
— = -006(152) v
gy T i
; MAX
AT
Ul v mN
o 0.1 (2.54) 0.016 (0.41) @ 0015 (0.38)
TYP H 0.024 (0.61) MIN
32 PIN PLASTIC SMALL OUT LINE PACKAGE (525 mil)
0.026 (0.66)

O("Bn/cv\ " 0.036 (0.91)
I .

QE“RHHHPFEHEF%HE

g8 58
tlz oz
O 313 3|2
TT 1 |
bk HHHHBE”--E-
U t S
A_j 0,05 (1.27) 0.008 (0.20)
- TYP 0.012 (0.30)
| 0.801 (20.35) |
| S — — . . -—

0.811 (2060) |

\ 0.118 (3.0)
l MAX

----- '
i

0.014 (0.36) MIN
0 020 (0.51)

s ugg
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PRELIMINARY
KM68V4000L/L-L CMOS SRAM

PACKAGE DIMENSIONS

32 PIN PLASTIC THIN SMALL OUT LINE PACKAGE (STANDARD TYPE)

0.833 MAX

{21.15 MAX) EO.031 (0.80)

dEEELLLLEL LR

0.424
(10.76)
0.463 = 0.008
(11.76 = 0.20)

0400 + 0.002
{10.16 +0.05)

QO i
IREELEL LR
‘ HHHE
IBEERLEER LR —
" || 0.006 +0.002
0.050 =0.002 3 +0.
(127 £0.05) {0.15+ 0.05)

0.043 = 0.004

[ N

\ [ "~ 0.004 %0003
0.016 + 0.004
0.037 (0.95) — * (0.18+0.08)
! (0.40 £ 0.10)

32 PIN PLASTIC THIN SMALL OUT LINE PACKAGE (REVERSE TYPE)

0.833 MAX

#1 (21.15 MAX) _E04031 (0.80)

CHED AR AEAARAF AR

\
l
!

(10.76)
0.463 £ 0.008
(11.76 +0.20)

0.400 £ 0.002
(10.16 +0.05)

ERRER R
_H o002002 4%

(1.27 £0.05)

0.043 £0.004

L \ ]
| { 0.004 +0.003
| 0016+ 0.004
0.037 (0.95) [—— {0.18 2 0.08)

(0.40£0.10)
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