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CMOS STATIC RAMS IDT 71681SA/LA
| 16K (4K x 4-BIT) _ IDT 71682SA/LA
Integrated DeviceTechnology Inc.||  Separate ‘Data Inputs and Outputs T.- ug _'23 -08'
FEATURES: DESCRIPTION: ’

Separate data inputs and outputs
IDT71681SA/LA: outputs track Inputs during write mode

IDT71682/SA/LA: high impedance outputs during write mode
High-speed (equal access and cycle time)

— Miiltary: 15/20/25/35/45/55/70/85/100ns {max.)

-~ Commercial: 12/15/20/25/35/45ns (max.)

Low power consumption

IDT71681/2SA
Actlve: 225mW (typ.)
Standby: 100uw (typ.)
IDT71681/2LA
Active: 225mW (typ.)
Standby: 10uw (typ.)

Battery backup operation—2V data retention (L version only)

High-density 24-pin 300-mil CERDIP and plastic DIP, 24-pin
Flatpack and CERPACK, 24-pin SOIC (gull-wing or J-bend)
and 28-pin leadless chip carrier

Produced with advanced CEMOS™ high-performance

technology

CEMOS process virtually eliminates alpha particle soft-error
rates

Single 5V (xm%) power supply

Inputs and outputs directly TTL-compatible
Three-state output
Statlc operation: no clocks or refresh required

Military product compliant to MIL-STD-883, Class B

The IDT71681/IDT71682 are 16,384-bit high-speed static RAMs

’ organized as 4K x 4. They are fabricated using IDT’s high-

performance, high-reliability technology —CEMOS, This state-of-
the-art technology, combined with innovative circuit design tech-
nlques, provides a cost effective alternative to blpolar and fast
NMOS memories. : .

Access times as fast as 12ns are avallable, with maximum
power consumption of only 550mW. These circults also offer a re-
duced power standby mode (lsg). When TS goes high, the clrcuit
will automatically go to, and remain in, this standby mode as long
as CS remalins high. In the ultra-low-power standby mode (lses),
the devices consume less than 10uW, typically. This capability pro-
vides significant system-level power and cooling savings. The low-
power (L) verslons also offer a battery backup data retention capa-
bility whers the circuit typically consumes only 1uW operating offa
2V battery.

All inputs and outputs of the IDT71681/IDT71682 are TTL-
compatible and operate from a single 5V supply, thus simplifying
system designs. Fully static asynchronous circultry is used, which
requires no clocks or refreshing for operation, and provides equal
access and cycle times for ease of use. )

The IDT71681/IDT71682 are packaged In gither space-saving
24-pln 300 mil DIPs, SOICs, Flatpacks, CERPACKS, or 28-pin
leadless chip carriers, providing high board-level packing densi-
tles. . -

Military grade product Is manufactured in compliance with the

latest revision of MIL-STD-883, Class B, making it ideally suited to |

military temperature applications demanding the highast level of
parformance and reliability.
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IDT71681SA/LA AND IDT71682SA/LA : e . - . - 1 =
CMOS STATIC RAM 16K (4K x 4-BIT) . MILITARY AND COMMERCIAL TEMPERATURE RANGES } . .
PIN CONFIGURATIONS R o T-46-25-08
| R -

P TR I

BRAPE PRE

DIP/SOIC/FLATPACK/CERPACK
TOP VIEW

Lce
TOP VIEW
PIN NAMES . RECOMMENDED DC OPERATING CONDITIONS
Ao-Agy Address inputs | Dy =D, DATAly SYMBOL|  PARAMETER MIN. | TYP. | MAX. | UNIT
cs Chip Select Y -V DATAour Voo Supply Vottage 45 | s0 | 85 | v
WE Write Enable GND Ground GND Supply vouage o 0 V] v ]
Voo Power ™ input High Voltags | 22 | — | 60 | v
V- Input Low Voltage | -05(1] - 08 v
ABSOLUTE MAXIMUM RATINGS © NOTE:
SYMBOL RATING COMMERCIAL! MILITARY | UNIT 1.V, (min) = -3.0V for pulse width less than 20ns.
Te‘znl:l‘nal Voltage :
with Respact to ~0.5t0 +7.0 |-06t0 +7.0] V
VieM | GND RECOMMENDED OPERATING
Oporaling TEMPERATURE AND SUPPLY VOLTAGE
Ta | Temperature 0to +70 [-55to +125| °C AMBIENT
P GRADE GND Vee
Temperature TEMPERATURE . \
Ters | Under Blas -86to +126 |-6510 +135{ °C Military -85°C to +125°C o 5.0V = 10%
Storage _ _ Commiercial 0°Cto +70°C o 5.0V + 10%
Tsta Temparature 55to +125 |-65t0 +150] °C
Pr Power Dlssipation 1.0 1.0 w
lout DC Output Current 50 50 mA
NOTE: :
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause penmanentdamage to the device. This Is a stress rat-
Ing only and functional operation of the device at these or any other
conditions above those Indicated In the operational sections of this
specification s notimplled. Exposure to absolute maximumrating con-
ditions for extended periods may affect reliability.
S4-40
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IDT71681SA/LA AND IDT71682SA/LA . : 4 N
CMOS STATIC RAM 16K (4K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES i
] . - = ; .
DC ELECTRICAL CHARACTERISTICS T N : ‘/ e 2"? - 08 £
Veg = 5OV 10% ) .
: . : IDT71681SA IDT71681LA I T
SYMBOL PARAMETER ' TEST CONDITION IDT71682SA IDT71682LA UNIT S
: - MIN.  TYPSY max.| MmN TYP) MAX. : :
v — GND MIL. - - 1 | - = 5 -
Il Input Leakage Current lco = Max, My = Ves | come | - _ 5 _ _ 2 pA
Voo = Max. MIL. - - w | - - s
ol Output Leakage Current | &2 = Vi Vour= GNDtoVeg, | COML. | — _ 5 _ — .2 pA i
ToL = 10mA, Veg = Min. - - 05 | - -, 05 v ®
Vou | OutputLow Voltage To = BmA, Voo = Min. : - - 04| - - o4 v
Vou Output High Voltage loH= -4mA, Vgo = Min, ’ 24 - - 24 - - v

NOTE: - - )
1. Typleal limits are at Vog = 6.0V, +25°C.amblent. ’ - . . -

3

DC ELECTRICAL CHARACTERISTICS®

Voo = 5.0V £10%, Vio = 0.2V, Vo = Voo - 0.2V :
71681x12} 71681x15 | 71681x20 | 71681x25 | 71681x35 | 71681x45 | 71681x55% 71581x70““1
YMBOL] PARAMETER [POWER|71682x12{ 71682x15 | 71682x20 | 71682x25 | 71682x35 | 71682x45 | 71682x55(%)71682x708) 7
COM'L. MIL. [ comL. Mit. | comwL. miL. | cowr miL. | comL. mit.| comi wMiL| comi miL | comwL miL i
Operating Power ' H
Supply Current SA [110 -~ [|110 120 | 90 100 ] 90 100 g0 100] 90 100] ~ 100 - 100 ‘
! CS = VL, mA H
cot Qutputs Open,
Veo =(3)Max., LA - - - - 70 80 | 70 80 70 80170 80 - 80 - 80
t=0 .
Dynamic
Operating Current}] SA 165 — |145 165 | 120 120 |110 120 | 100 110[100 10, - 110 - 110
T8 = Vi, i _
toce Outputs Open, mA
Voo = Max,, LA - - - - 100 110 | 90 100 80 90 {70 80 - 80 - 80 :
f = fmax(® :
Standby Power . . 7
Supply Curmrent SA (65 -— 65 65 45 65 | 35 45 30 35 | 80 35 - 35 - 35
(TTL Level) . :
lss TS = V",,, mA i
Vee = Max., - B
. |Outputs Open LA |- = - |3 3|25 301 2 25 | 20 25 - 20 - 20 .
f = fyax® 3
Full Standby ) :
Power Supply _ - 0 - 10
Current (CMOS SA |20 20 30 20 30 2 10 2 10] 2 10 1 )
Level) =
et Io5 > Vior mA
Voo = Max.,
Vi 2Vyc o LA |- -}- - Jos 5 |00o5 033|005 03[005 03] - 03 - 03 :
Viy S Vig. f = 09 : -
NOTES:
1. All values are maximum guaranteed values.
2. Also avallable; 85ns and 100ns Military devices.
3. Atf = fyay address and data Inputs are cycling at the maximum frequency of read cycles of 1/2zc. f = 0 means no input lines change,
4, "x"in part numbers Indicates power rating (SA or LA). ’
6. 0°C to +70°C temperature range only.
6. -55°C to +125°C temperature range only.
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1IDT71681SA/LA AND IDT716825A/LA . . I
CMOS STATIC RAM 16K (4K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
- -
DATA RETENTION CHARACTERISTICS = : z 4b 23' 08
(L Version Qnly) )
IDT71681LA - IDT71682LA
SYMBOL PARAMETER TEST CONDITION MIN. TYP.) MAX. UNIT
Vor Vec for Data Retention 20 - - v
- 059 100
MIL. ) ) HA
== - 1.0 150
cs 2 VOG -0.2v
locor Datanﬂetenﬂcn Current Viy = Voo - 0.2V ' _ 0@ 2@
or S 02V COM'L. _ 1.0 30l ".A
tcor® | chin Deseleot to Data Retention Time 0 - — . ns
ta® Operation Recovery Time trotd) - - ns -
NOTES:
1. Ty = +25°C
2, at Vr,c =2V
3, atVpg= 3V
4. tgo = Read Cycle Time
5. This parameter is guaranteed but not tested.
LOW Vo DATA RETENTION WAVEFORM )
DATA RETENTION MODE
Veo
asV N Veaz2v lasv
toon e tg >
Vor
' 4 r \
Ts _[L[ / l '7 Vi Vin
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0v
Input Rise/Fall Times 6ns
Input Timing Reference Levels 1.8v
Output Reference Levels 15v
Output Load See Figures 1 and 2
&5V &V
| . 1
3 48002 3 4800
DATAouy DATAouT
>
28508 T 30pF* 25503 = SpF*
I »

Figure 1. 6utput Load

* Including scope and jig.

Figure 2, Output Load
(fo' tMlv tI.Zr ‘wz and 'DW)
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INTEGRATED DEVICE 14E D WM 4825771 0003308 5 W& 4 7
" IDT71681SA/LA AND IDT71682SA/LA _ . o . e i *
CMOS STATIC RAM 16K (4K x 4-BIT) - R .- MILITARY AND COMMERCIAL TEMPERATURE RANGES 4
. N 4 .
. : 7 - Tk - - R y
AC ELECTRICAL CHARACTERISTICS" (Voo = 6V +10%, All Temperature Ranges) - s 7 - q b 2\2 08 - *
71681x120)] 71681x15 | 71681x20 | 71681x25 | 71681x35 | 71681x45 | 71681x55() 71681x70( B
SYMBOL|  PARAMETER  -|71682x12)| 71682x15 | 71682x20 | 71682x25 | 71682x35 | 71682x45 | 71682x55) 71682x70 UNIT] - Kl -
: MIN. MAX.]MIN. MAX.|MIN. MAX.|MIN. MAXJMIN. MAX.|MIN. MAX.]|MIN. MAX.|MIN. MAX. E
READ CYCLE . : 4
tho _|Read Cycle Time 12 - |1 -|20 -f25 ~ |38 - ]4 --l8 - ]70 - |ns q
tan  |Address Access Time | — 2| - 1| - 20}- 25|~ 38 |- 46 | - 55| - 70 ]|ns 3
N .4
taos |ChlpSelectAccess | . 40| . 45| ~. 20j- 25{- 3|~ 4 |- [ - 70|ns :
Time . i E]
¢ Output Hold from _ _ - _ - _ - -
OH | Address Change 8 5 5 5 5 - |8 5 5 ne £l
Chip Select to _ _ - _ _ _ _ _ ] :
hz Output in Low Z2*® 3 5 5 5 & 5 5 5 ns
Chip Deselect to _ — _ _ - - - -
tuz Output In High 2© 7 7 9 10 15 20 25 30 | ns - .
Chip Select to Power : - - :
tu | Up Time® o -jo ~-Jo -fo -jo -fo -jJ0o -0 -—|ms
Chip Deselect to ' )
tp |ShipDesslestio | _ o - 16| - 2| - |- 8|~ |- |- efmns
NOTES: N
1, 0°Cto +70°C temperature range only. - . . i
-85°C to + 125°C temperature range only, e ’ ’ . : :

2. .
3. This parameter guarantesd but not tested. - - ’ .
4. “x* In part numbers represents SA or LA, ’
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IDT71681SA/LA AND IDT716825A/LA . 7
CMOS STATIC RAM 16K (4K x 4-BIT) - Lo

- 4825771 EIDEIBBEH ? m

MILITARY AND COMMERCIAL TEMPERATURE RANGES

T e i LR

TIMING WAVEFORM OF READ CYCLE NO. 1%2 L

S " — tee®

L. . taa — . 1. o

jt————  to >

- DATAour PREVIOUS DATA VALID )( X X "DATAVALD = - .

' .-TIMINGWAVEFORM OFREAD CYCLENO.2%® - - ' : o _ B
- - tro (6} -
s N\ ' - Y
. N » /
' et 17 (4) —
OATAur DATAVALID HIGH IMPEDANCE
f——— top
Voo SUPPLY
CURRENT

NOTES:

1. WE Is High for READ Cycle.

2, TS'ls low for READ oycle,

3. Address valid prior to or colncldent with TS transition low.

4, Transltion Is measured +200mV from steady state voltage with specified loading In Figure 2.

8. All READ cycle timings are referenced from the last valid address fo the first transitioning address.
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IDT71681SA/LA AND IDT71682SA/LA . L ]
CMOS STATIC RAM 16K (4K x 4-BIT) : MILITARY AND COMMERCIAL TEMPERATURE RANGES 5 ]
- ) . o a "._ - , £ -
AC ELECTRICAL CHARACTERISTICS® (Voo = 5V +£10%, All Temperature Ranges) : - L'l (ﬂ Z? 09 : ¥
71681x12(1] 71681x15 | 71681x20 | 71681x25 | 71681x35 | 71681x45 | 71681x55(@} 71681x70! i
SYMBOL|  PARAMETER 71682x12¢"} 71682x15 | 71682x20 | 71682x25 | 71682x35 | 71682x45 | 71682x55%)] 71682x70 UNIT
[MIN. MAX.[MIN. MAX. MIN. MAX.|MIN. MAX.|MIN. MAX.|MIN. MAX.|MIN. MAX.]MIN. MAX. i S
. WRITE CYCLE : . :
twe | Write Cycle Time 12 -f1 —-]20 -J20 -3 ~J4o {50 -}leo - |ns i
Chip Select to . ) . P
tow  1'end of Write 0 -1 -.}J20 -]20 -}|25 -3 -}58 - |60 ~|ns i
Address Valid to _ _ _ v . _ _ _ 3
tw | B ot Wite 10 15 20 20 25 35 50 60 ns ;i
tas  |Address Set-up Time 0 -}0 -]0 -10 -]lo ~—1]o -1 0 -190 ~|mns ]
twe | Wiite Pulse Width 10 -j158 -—J20 -]20 =-1}25 -Ja -] -[40 -]n *
twr  |Write Recovery Time 0 ~-|o -]10 -] o0 - 1o -1]o -10 -]10 - {ns
DataValdto . - - _ _ - _ _ _
tow | End of Wiits 8 1o 10 10 15 20 20 25 ns ;
ton _[Data Hold Time 6 -jo ~-}jJo -]o -]3 -1]3 -]3 -]3 -1]hmns i
t, |DataVaidtoOutput | _ - - - _ - - - H
¥ |Valld 71681 only)® 12 15 20 25 30 | 35 35 40 | ns ;
" 3
Write Enable to Outout | _ _ - - _ - _ -
tuy e 1681 onig) & 12 16 20 25 30 35 35 40 | ns !
Wirite Enable to Output | _ o |
Wz |in HIGH Z (71682 onlyf®) S$1- 8- 7]-"7]- ®B|- 220]|- 0| ne - i
t Output Active from End _ _ _ _ T _ _ _ 3
oW | of Write (71682 only)@ | © 0 0 0 o -0 0 0 ns
NOTES: i
1. 0°Cto +70°C temperature range only. 3

2, -85°C o +125°C temperature range only.
« 8. This parameter guaranteed but not tested.
4. “X"in part numbers represents SA or LA.
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IDT71681SA/LA AND IDT71682SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT)

LYE D

B 4825771 DDUBBLL 5 -

MILITARY AND COMMERCIAL TEM PERATURE RANGES

TIMING WAVEFORM OF WRITE'CYCL‘E NO. 1 (WE CONTROLLED)™

: . - “twe
ADDRESS >( )(
= NN\ //7///
. o . taw tWH —
— : twp >
= WE . N 5
i - RN\ — d
A tAs L ‘Dw ‘DH I o
DATA A DATA VALID *
A =
. w———»
DATAqur ®) DATA UNDEFINED X DATA VALID
" C ke th«)_j towi2 4
DATAGur (&) DATA UNDEFINED

/

HIGH IMPEDANCE

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)"

(wc(S) -
ADDRESS )(
tas tew
For:f )¥ 7[
taw twr
o NN\ y I A SIS Y,
tow ton
DATA X DATAVALID
—— Tty ——>
twy
DATAqur ) DATA UNDEFINED ( DATA VALID
e 1 —-—ﬂ
DATAour @ DATA UNDEFINED .
HIGH IMPEDANCE

NOTES:

1. WE or TS must be high during alt address transitions.
2. If T8 goes high simultaneously with WE high, the outputs remain In the high impedance state.

3. All write oycle timings are referenced from the last valid address to the first fransitioning address.
4, Transition is measured +200 mV from steady state voltage with specified loading in Figure 2.

6. For IDT71681 only.
6. For IDT71682 only.
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IDT71681SA/LA AND IDT71682SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT)

14E D

&

MILITARY AND COMMERCIAL TEMPERATURE RANGES

B 4825771 duuaale 7 =

TRUTH TABLE - CAPACITANCE (Ty= +25°C, f = 1.0MHz) T "/b -23- 08
MODE cs WE OUTPUT POWER SYMBOL| PARAMETER" CONDITIONS UNIT
Standby H X .Highz Standby - Cy Input Capacitance Viy= OV 8 pF
Read L H Dour Active Cour | Output Capacitance Vour = OV 8 pF
write? L L Diy Active NOTE:
Write 2 L L High 2 Active 1. This parameter Is determined by device charactenzahon but Is not
NOTES: '

1. For IDT71681 only.
2. For IDT71682 only.

production tested.

. NORMALIZED TYPICAL DC AND AC CHARACTERISTICS -

lee va. Supply Voitage .

fec vs. Temperaturé

1gp V8. Supply Voltag'e
Ta = +25°C Veo = 5.0V Ta = +25°C

15 15 15

[¢] Q
S 9 - S
10 10 \\\ 10
\
5 5 5
4.0 5.0 6.0 -60 40 140 40 6.0 6.0
Vee V) Ta(°C) Vec (V)
Igp vs. Temperature Iggq V8. Supply Voltage lggy vs. Temperature
[ .
= 5.0 =
Veo i Ty = +25°C 100.0
Voc = 5.0V
15 12
7] ] a
0
A \ “ “ 100 4
1.0 \\ 1.0
N — 1.0 //

05 08 e

-60 40 140 4.0 6.0 6.0 -60 40 140

Ta(°C) Voo V) Ta{°C)
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INTEGRATED DEVICE

IDT71681SA/LA AND IDT71682SA/LA
CMOS STATIC RAM 16K (4K x 4-BIT)

'14E D WE 4825771 0003313 7 W

~ MILITARY AND COMMERCIAL TEMPERATURE RANGES

NORMALIZED TYPICAL DC AND AC CHARACGTERISTICS

100K

10K

IsB1

100

10.0

10
0

Ispt vS. Viy

A

Iccor VS. Temperature

.

o g7:‘/¢»f23-08

tan s tacg V8. Supply Voltage

Veo = 5.0V ; T, °c)
Ta = +25°C 1000 , A
Veeor = 2V :
\\ 12
AN £100 / =
“~ 1.0
1.0 //
- 8
2 3 4 6§ 6 ~60 40 140 40 - B0 . 6.0
Vin M : Ta Q) Ve V)
taa s tcs Vs. Temperature tan s ticg V8. Output Loading
b L]
= VOG = 5V
Veo = &V T = +25°C
1.2 1.2
[ []
Q 14)
= &
F // 2 //
1.0 / 1.0 /
100 200
C. (pF)
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INTEGRATED DEVICE L4E D

IDT71681SA/LA AND IDT71682SA/LA .
CMOS STATIC RAM 16K (4K x 4-BIT)

B 4825771 0003314 O B

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT

KXXXX

A

999 A A

Device Type

Power

Speed Package _ Process/
Temperalure
Range

Blank

oo~

mmor
o

] SA

| 71681

| 71682

o THe2s-08

Commslal (0°C to +70°C)

" Military (-85°C to +125°C)

Compliant to MIL-STD-883, Class B

Small Outline IC (J-Bend)
Plastic DIP :
CERDIP

Leadless Chip Carrier

Small Outline IC (Guil-Wing)
CERPACK

Flatpack

Commerclal Only

Speed In Nanoseconds

Military Only
Military Only
Military Only
Military Only

Standard Power
Low Power

" 16K (4K x 4-Bit) Outputs Follow Inputs

16K (4K x 4-Bit) High Impedance Outputs
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