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Integrated Devlce Technology, Inc.

16K (4K x 4-BIT)
Separate Data Inputs and Outputs T -

38E
T4622-1R

CMOS STATIC RAMS © . IDT71681SA/LA

- IDT71682SA/LA

o

-~

FEATURES: _
+ Separate data inputs and outputs
+ IDT71681SA/LA: oulputs track inputs during write mode
+ IDT71682SA/LA: hlgh |mpedance outputs dunng wnte
mode
High speed (equal access and cycle time)
— Military: 12/15/20/26/35/45/55/70/85/100ns {max.)
— Commercial: 10/12/1 5/20/25/35/45ns (max.)
 Low power consumption
— IDT71681/2SA

Active: 225mW (typ.)

Standby: 100uw (typ. )
— [DT71681/2LA

Active: 225mW (typ.)

Standby: 10uW (typ.)
Battery backup operation—2V data retention (LA version
only)
High-density 24-pin 300-mil ceramic or plastic DIP, 24-
pin CERPACK, 24-pin SOIC, 24-pin SOJ and 28-pin
leadless chip carrier

* Produced with advanced CEMOS™ high-performance
technology

« CEMOS™ process virtually eliminates alpha particle soft-
error rates
Single 5V (+10%) power supply

« Inputs and outputs directly TTL-compatible

. Three-state output
Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT71681/IDT71682 are 16,384-bit high-speed static
RAMSs organized as 4K x 4. They are fabricated using IDT’s
high-performance, high-reliability technology—CEMQS™,
This state-of-the-art technology, combined with innovative
circuit design techniques, provides a cost effective approach
for high-speed memory applications.

Access times as fast as 10ns are available with maximum
power consumption of only 550mW. These circuits also offer
a reduced power standby mode. When CS goes high, the
circuit will automatically go to, and remain in, this standby
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INTEGRATED DEVICE  38E D N 4825771 0008285 0 MM 11)1'
IDT71681SA/LA, IDT71682SA/LA _ e TR T i
CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs ~ ~ ~ MILITARY AND COMMERCIAL TEMPERATURE RANGES
DESCRIPTION (Continued): - ** PINDESCRIPTIONS - ' /- %€ '.?3’02’ ‘,
mode as long as CS remains high. Inthe standby mode the Name - Description . - :
devnges consume less than 10uW, typically. Th!s capaptllty AO—AI1 | Address tnputs
provides significant system-level power and cooling savings. — —~ : N
The low-power (LA) versions also offer a battery backupdata | ¢S ' Chip Select - S s i
retention capability where the circuit typically consumes only WE Write Enable .
1uW operating off a 2V battery. : B A

Allinputs and outputs of the IDT71681/IDT71682 are TTL- [0 __| DATAW :
compatible and operate from a single 5V supply. Yi-Y4 DATAouT
The IDT71681/IDT71682 are packaged in either space- vee Power ‘
saving 24-pin, 300-mil DIPs, SOICs, SOJs, CERPACKS, or GND Ground
28-pinleadiess chip carriers, providing high board-level packing _ .
densitles. _ . .‘(- o :est.u’nuoll
Military grade product is manufactured in compliance with @ - T P ;
the latest revision of MIL-STD-883, Class B, making it ideally 1RUTH TABLE )
spited to military temperature applipat_igns demanding the Mode cs WE Output | Power
hlghgst Igvel of performapce and reliability. B Standby H T X High Z Standby

R i Read L H Dout Active
Co ' T ot . Write!") L L DIN Active
PIN CONFIGURATIONS : N Write L 1 High 7 Active

B k t NOTES: ' LT : " 2084 1Hl 02
A\ 1. For IDT71681 only. C e e
Ao 1 -24 3 Vee : 2. For IDT71682 only. : B L
A1}z 23 [ A1t 3. H=Vi,L=ViLX= dontcare :
T A(]s 22 [ Ao - ™)
Ass Post, 21 [0 Ao ABSOLUTE MAXIMUM RATINGS
Aalls D24-1, 20[] Ae Symbol Rating Com’l. Mil.
As[]e SO24-2, 191 D4 v Torminal Vot v
Asll? E24-1, 18 1 Da TERM erminal oltage | -0.51t0 +7.01 -0.519 +7.0
& with Respect .
A70e gopg.q TTHY4 to GND '
D19 16[1Ya
D210 5[0 Ye Ta | Operating 0to+70 5510 +125} °C
esdn 1wy Temperature :
GND (12 13 LI WE | Teias | Temperature -55t0+125] -65t0+135| °C
2604 drw 02 : Under Bias
DIP/SOIC/SOJ/CERPACK - | Tsta | Storage -55t0 +125| -65t0+150| °C
TOP VIEW A Temperature
: . PT Power Dissipation 1.0 1.0 w
9 -0 lout DC Qutput - .50 50 mA
INDEX 2&Z238 %% Current :
OO N NOTE: 2984 1 03
4 3 201282726 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
A4 s i 25 [} Ao RATINGS may cause permanent damage to the device. This is a stress
As e 24 [[] As rating only and functional operanon of the device at these or any other
NG 3]7 - aatlps . conditions above those indicated in the operational sections of this
: [: NG specification is not implied. Exposure to absolute maximum rating
o ":\G ;}: - L2s4 zf s conditions for extended periods may affectreliabilily. .
: 6 [ . R S, . e
Az 1110 20 [] Da T a e '
D1 [In 19 [} Ys4 P
' L 12,13 14 18 16 17 18 T CAPACITANCE (T = +25°C, { = 1.0MH2) .
TR /2934 oo Symboi| . Parameter® Conditions | Max.| Uit
e - al38gr>> woes . -
@ GIN Input Capacitance VIN=0OV | '8 pF
. ' .LClC> o " Coutr | Output Capacitance VOUT=0V 8 | pF
ST © 7 " TopVIEW T NOTE: 2084 i 04
t e e .7 L. L. 1, This pa!ametef is determined by device characterization, but Is not
. ' production tested. .
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IDT71681SA/LA, IDT71682SA/LA -
CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs

BBE D - '-IBES'??I DDDBEBI: c MIDT
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED DC OPERATING

RECOMMENDED OPERATING

CONDITIONS - o . - : TEMPERATURE AND SUPPLY VOLTAGE
- Symbol Parameter Min. | Typ. [ Max. [ Unit Grade |Amblent Temperature [ GND - Vee
vee -Supply Voltage 45 |80 | 55| V Military -55°C to +125°C ov 5V+10%
GND Supply Voltage o 9 0 v Commercial 0°Cto +70°C ov 5V +10%
VIH Input High Voltage 22 — 60| Vv ) 2084106
ViL . | InputLow Voltage | -0. 5“’ — | o8| v
NOTE: . 298411 05 -
RERE (m|n ) =-3.0V for pulse width less lhan 20ns
DATA RETENTION CHARACTERISTICS : -
(LA Version Only)
. N e, e IDT71681/2LA
Symbol Parameter "Test Condition Min. Typl! Max. Unit
VOR. . Vcg for Data Retention 2.0 — — v
icooR Data Retention Current . T MIL — 0.5 100(2 pA
- .- | C8=z2vec-0.2v — 1,08 1501
-1 S0 . VN2 Vcé -0.2V COM'L. — 0.5 202 pA
7 f ors0.2v- — 1.0@ 30®
tcor® Chip Deselect to Data 0 — - ns
Retention Time
) Operation Recovery Time trc™ . — ns
. NOTES: i 2984 thi 07
- 1. TA=4+25°C,
F2iatVec=2V
3 '3. atVee =3V -
4. tac = Read Cycle Time.
5. This parameter is guarantesd, but not tested
‘LOW Vce DATA RETENTION WAVEFORM H
P " _DATA
——RETENTION ——»;
- \ MODE V
Ve CABVY #F4sv
e e - ‘ tCOR VoR22V 1A
Ll —/{{{{{{{7‘£ \ / )Q}}E}EE\
- - CS VIH Vor VIH
. . - . N 2984 drw 04
DC ELECTRICAL CHARACTERISTICS
Vee=5.0V£10% X
- {DT71681/2S IDT71681/2L
Symbol Parameter . Test Condition Min. | Typ.| Max. | Min. | Typ. | Max. | Unit
iy Input Leakage Current | Vcc = Max., MIL. — — 10 — — 5 HA
- . ViN = GND to Vce COML.] — — 5 - —_ 2
{[Te]] Output Leakage Current{ Vce = Max., CS = ViH, MIL. — — 10 — — 5 HA
. ’ Vout = GND to Vcc COM'L.| — _ 5 —_ — 2
Vot Output Low Voltage loL = 10mA, Vce = Min. — 5 —_ — 0.5 v
R : ' foL = 8mA, Vcg = Min. — — ] o4 | — — | o4
Vod | Output High Voltage loL = -4mA, Vce = Min. 2.4 — —_ 2.4 - — v
2984 1108
519 3
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INTEC-_I_RATED DEVICE

IDT71681SA/LA, IDT71 682SA/LA
CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs

38E D W 4825771 0008287 4 -IDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES'

DC ELECTRICAL CHARACTERISTICS("¥
(Vee = 5.0V + 10%, VLC = 0.2V, VHC = VCC - 0.2V)

7962308

71681x109 | 71681x12(7 7168115 71681x20 71681x25
71682x10'% | 71682x1217 71682x15 71682x20 71682x25
Symbol Parameter Power | Com'l.| Mil. | Com’l] Mil. |Com'lL} Mil. | Com’'l.| Mil. [Com'l.[ Mil. | Unit
lcct | Operating Power SA 120 | — 110 | 120 | 110 | 120 90 100 90 100 | mA
Supply Current : :
CS = VIL, Outputs
Open, Vce = Max.,, LA - — — - 70 80 70 80
=0
lcc2 | Dynamic Operating SA 165 175 145 165 120 120 110 120 | mA
Current |
CS-= ViL, Outputs
Open,Vce = Max., . LA — — - - 100 | 110 90 100
f = fmax® S
IsB | Standby Power SA 65 65 55 65 45 55 35 45 | mA
SupplyCurrent -
(TTL Level) CS = VH,
Vece = Max., Outputs LA — — — — 30 35 25 30
Open, f = fMAx(S) : .
Ise1 | Full Standby Power SA 20 20 20 20 20 20 2 10 mA
Supply Current
{CMOS Leval)
CS 2 VHe, Vee = Max., LA —_ _ —_ —_ —_ —_ 05 5 0.05 03
ViN2 VHC or . . -
VNS Vi, =080
DC ELECTRICAL CHARACTERISTICS (Continued)("4 ’ .
(Vce = 5.0V + 10%, VLC = 0.2V, VHC = Ve - 0.2V) i -
: : : ' ' 71681x35 71681x45 | 71681x55!% | 71681x70(29)
_ . . : 71682x35 71682x45 | 71682x55' | 71682x70%)
|Symbol toL Parameter . Power | Com'l} Mil. {Com'l.| Mil. | Com’l.] Mil. |Com'L|] Mil. | Unit
lcet Operating Power «| . SA 90 100 20 100 — .} 100 — . |.100 | mA
. Supply Current . ) 2o
CS =V, Oulputs Open. ) : L LA 70 80 70 80 — 80 | —. 80
Vee = Max., f =
lcc2 Dynamic Operatlng ) . " SA 100 |_110 | 100 | 110 — 110 — 110 | mA
Current - .
- CS = ViL, Outputs Open, LA - 80 20 70 80 — 80 — ) 80
Vee = Max,, f = fiMax®@®
Isa Standby Power Supply SA 30 35 30 35 - 35 — 35 | mA
Current (TTL Level)
CS 2 VH, Vee = Max. " LA | 20 25 20 25 — 20 — 20
Outputs Open, f = fmax’®
Is81 Full Standby Power Supply SA 2 10 2 10 —_ 10 — 10 | mA
Current (CMOS Level) :
CS 2 VHe, Vee = Max, o LA 0.05 0.3 0.05 0.3 —_ 0.3 —_ 0.3
VIN= VHG or VIN S Vig, =009
NOTES: 2084 thl 09
1. Allvalues are maximum guaranteed values,
2. Also available 85 and 100ns military devices.
3, Atf=fMax address and data inputs are cycling at the maximum frequency of read cycles of 1/tRc. f = 0 means no input lines change.
4. "x" in part numbers indicates power rating (SA or LA).
5, 0°C to +70°C temperalure range only.
6. -565°C to +125°C temperature range only.
7. Military values for 12ns device are preliminary only.

5.19
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IDT71681SA/LA, IDT74682SA/LA s L e
CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs.and Outputs . MILITARY AND COMMERCIAL TEMPERATURE RANGES

. AC TEST CONDITIONS ! i

Input Pulse Lavels . :GNDtos.OV I - 7_24_/6‘23‘02 .

Input Rise/Fall Times N " 5ns
Input Timing Reference Levsls 1.5V . _ e - -l
Qutput Reference Levels - - 18V . : ‘ SRR R t"; T
Output Load . See Figures 1 and 2 - . e
t e - T T 2984107 T - - - oS o
. . 5V.

.. DATAouT—

. 30pF* B - 255Q 5pF* . -
ST o * 2084dw0s T h '/ 2984 6w e
. . ! Figure 1. Output Load ’ ' " Figure 2. Output Load
’ B J .o . e e = e s (for 1z, 12, twz, and tow)
v " *Includes scope and jig capacitances R -' e

. AC ELECTRICAL CHARACTERISTICS (Voo = 5.0V + 10%, All Temperature Ranges)

71681x10" [  71681x12 | 71681x15 | 71681x20 | 71681x25
71682x10 | 71682x12 | 71682x15 | 71682x20 | 71682x25
Symbol Parameter Min. | Max.] Min. | Max. | Min. | Max.| Min. [ Max.| Min. ] Max.] unit
Read Cycle oo N - -
tRC Read Cycle Time 12 | — | 15, — 20 — | 25 — | ns
tAA . | Address Access Time — 12 —_ 15 — 20 —_ 25 ns
facs Chip Select Access Time -1 12 ] — 15 — | 20 — 25 ns
toH Output Hold from Address Change 3| —1 3 — 13 — 3 — | ns
1Lz Chip Select to Output in Low 29 3 | — 5 —1| s —| s — | ns
tHz Chip Select to Output in High Z® — |71 =17} <19 =] 10] ns
tPu - | Chip Select to Power Up Time® ol —1{o0 —| ol —] o | =1 ns
D .| Chip Select to Power Down Time!® —Jtto)] —}115] — 20 — | 25{ ns
. i i -Cpnlinupd_ on next page...
-
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|DT71681$A/LA, IDT71682SA/LA | (~. T ‘/J '2
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CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Contmued) (Vce = 5.0V + 10%, All Temperature Ranges)’

' - . 71681x35 | 71681x45 | 71681x55%| 71681x701)

‘ ; : A A 71682x35 | 71682x45 | 71682x55@| 71682701
Symbol -0 Parameter © [Twin. [ Max.| Min. | Max.| Min. | Max.] Min. | Max.| Unit
Read Cycle ’ T
tre Read Cycle Time 35 | — 45 — 55 — 70 — ns

A Address Access Time . — 35 — 45 — | 55 —.]-70 ns
1 tacs Chip Select Access Time — |35 | — |4 —|55}] —}70] ns
toH Output Hold from Address Change 3 — 3 — 37| — 3 — ns
iz Chip Select to Output in Low 2 5 | —1 5 | =| 85 | -] 8] —=1ns
2 Chip Selact to Output in High Z% — 5] — 2| —}|25] — |3/ ns
tPy Chip Select to Power Up Time®® o |-l oj—1 o] =] 01} —1] ns
tPD Chip Select to Power Down Time!® — | 35} — |4} —|s0|-— |6 | ns
NOTES: =

+1. 0°C to +70°C temperature rangecnly ’ - .

2084t 11

2, -55°C to +125°G temperatura range only.  ° e . - . e g

8. This parameter guaranteed but nottested, | -
4, "x*in part numbers indicates power rating SA or LA.

TIMING WAVEFORM OF READ CYCLE NO, 1(:2}”

tRC(s) »l
'ADDRESS _ )

PO

L,.

i T A =
AR . toH
DATAoUT PREVIOUS DATAVALID - X X' X DATAVALID - e
- . T ’ ’ . ’ ) - 2984 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 2(h3 N
) T trc® B )
- T.,..T8 5( i 7F
' - . 1Acs » N
oL e L e—tiz —
o _ DATAouT = :
s T
- = vegsuppLy le€ ==--- ittt
- CURRENT gy : B
. 2984 dw 08
NOTES: S o
1. WE is High for READ Cycle, . -
2. CSis Low for READ Cydle, ; = K
3. Address valid prior to or coincident with CS transition low.
4. Transition is measurad +200mV from steady state voitage with specified loading in Figure 2.
5. All READ cycle timings- are referenced from the last valid address to the first transitioning address.

S



INTEGRATED DEVICE
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DT71681

SALA, IDT71682SA/LA

CMOS STAYIC RAMS 16K (4K x 4-BiT) Separate Data Inputs and Outputs

MILITARY AND COMMERCIAL TEMPERATURE RANGES

38E D N 4825771 0008290 4 EMIDT

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V £ 10%, All Temperature Ranges)

e . . . 71681x10t" [ 7168112 | 71681x15 | 71681x20 | 71681x25
N N . R 71682x10M | 71 682x12 71682x15 71682x20 71682x25
Symbol] . Parameter Min. | Max.] Min. [Max.[ Min. [ Max.| Min. [ Max.| min. [ Max.| unit
Write Cycle .
Tiwe . | write Cycle Time . - 10| —]J ] ][ -T2 =] 2][=]n
tcw Chip Selact to End of Write 10 — 15 - 20 — | 20 — ns -’
| taw Address Valid to End of Write 10 — 15 — 20 — | 20 — ns
s . | Address Set-up Time- 0 — 0 - 0 — 0 — ns
twp Write Pulse Width 10 — 15 — 20 — 20 — ns
iwR Write hecovery Time 0 — |-0 —_ 0 — 4] — ns
tow .Data Valid to End of Write 8 — 9 — 10 — ] 10 - ns
104 Data Hold Time - : 0 — 0 — 0 —_ 0 — ns
tiy Data Valid to Output Valid —_ 12 — 15 — 20 — | 25 ns
1 @1681 only)® - i ’
twy Write Enable to Output Valid — 12 — 15 — 20 — 25 ns
(71681 only)® :
twz Write Enable to Output in High Z — 5 — 6 — 7 — 7 ns -
{71682 only)®®
tow Qutput Actlve from End of Write — 0 — 0 _ 1] — 4] — ns
(71682 only)® '
AC ELECTRICAL CHARACTERISTICS (Contmued) (Vee = 5.0V + 10%, All Temperature Ranges)
' 71681x35 | 71681x45 | 71681x55@] 71681x701?
) 71682x35 | 71682x45 | 71682x55(%| 71682x70(2
Symbol] - Parameter Min. [ Max.| Min. | Max.| Min. [ Max.| Min. | Max.| unit
Write Cycle:
twe Write Cycle Time 30 — 40 —_ 50 — 60 — ns
tew Chip Select to End of Write 25 — 35 — 50 —_ 60 — ns
taw Address Valid to End of Write 25 — | 35 — ]| 50 — 60 — ns
tas Address Set-up Time ] — 0 — (4] — 0 —_ ns
twe Wirite Pulse Width 25 — 30 — 35 — 40 — ns
twWR Wirite Recovery Time 0 — 0 ~ 0 — 0 — | ns
fow Data Valid to End of Write 15 - 20 — 20 —_ 25 — ns
toH Data Hold Time 3 — 3 — 3 | — 3 — ns
tiv  { Data Valid to Output Valid (71681 only)® — 18| — ]3| —~|3] — ] 4] ns
twy Write Enable to Output Valid (71681 only)® — |3 |.— 3] —] 3] — | 4] ns
twz Write Enable to Output in High Z (71682 only)® — |18 — ]2 =125 — |3 ns
tow Qutput Active from End of Write (71682 only)i® 0 -] o — 0 - 0 ~— | ns
NOTES: 2984 0l 12
1. 0°C to +70°C temperature range only.
2. -55°C to +125°C temperature range only. -
3. This parameter guaranteed but not tested. -
4, "x" In part numbers indicates power rating SA or LA, : -
5.19 7
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_INTEGRATED DEVICE

IDT71681SA/LA, IDT71682SA/LA

CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs

e R T L I o

38E D MW 4825771 0008291 b WWIDT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)" 7 - 9_’6 “23-08

EN

twe k 4*

ADDRESS b4
- ©s A\ _7‘777777/77777777.
. : — 1AW twp ——»] )
) - . ; twp
WE Ak T
. je—-1AS .
- ) tDW——se— t Dy
DATA N o DATA VALID
tiy—> .
twy
DATA outt® DATA UNDEFINED X DATA VALID
L—-t WZ(A)—:I' t ow(24)
(6)
 PATAour DATA UNDEFINED /| HIGH IMPEDANGE
. 2984 dw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)m
twe @ :
ADDRESS X X
T letas tow
¢s S f
taw twp—*
tow o ton
DATA X DATA VALID &
tiy
twy
(5} >/
DATA out DATA UNDEFINED - DATA VALID
DATA ou7® HIGH IMPEDANCE
NOTES: 2084 drw 10
1. WE or CS must be high during all address transitions.
2. Ifthe CS goes high simultaneously with WE high, the outputs remain in a high impedance state.
3. Allwrite eycle timings are referenced from the last valid address to the first transitioning address.
4, Transition is measured 200mV from steady state voltage with specified loading in Figure 2.
§. For IDT71681 only. .
6. ForIDT71682 only.
5.19 8
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" INTEGRATED DEVICE 38E D W 4825771 0008292 & EEIDT
IDT71681SA/LA, IDT71682SA/LA ' 796 23-08

CMOS STATIC RAMS 16K (4K x 4-BIT) Separate Data Inputs and Outputs -~ ~ - MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION N T P B A

IPT XXXXX XX XXX XX X )
Device Power Speed” Package Process/ -
Type . . Temperature .
Range
- L R L : l ' Blank Commercial (0°C to +70°C)
“ - . .. 1B . Military (~55°C to +125°C)
1. ~_Compliant to MIL-STD-883, Class B
P Plastic DIP
D Ceramic DIP .
L Leadless Chip Carrier
“ o ee e - |80 Small Outline I1G (Gull Wing) .
- s E CERPACK .
- Y > Smali Outline IC (J-Bend)
- B 116~ Commercial Only
12
o 15
- 20 -
. o - 25 : :
35 ) N
45 > Speed in Nanoseconds
55 Military Only
70 Military Only
85" Military Only
100 Mi_litary Only .
) ;
| sA Standard Power
. . LA LowPower
IR - e - | 71681 16K (4K x 4-Bit) Outputs Follow Inputs

i 71682 16K (4K x 4-Bit) High Impedance Inputs

2084 dew 14
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