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‘ CMOS STATIC RAMS " IbT71981S/L |
X)) - || 64K (16K x 4-BIT). - IDT71982S/L
Integrated Device Rchnology.Inc.||  Separate Data Inputs and Outputs T 45 Z 3. / 0
FEATURES: DESCRIPTION:

Optimized for fast RISC processors Includlng the
IDT79R3000
Separate data Inputs and outputs
IDT71981S/L: outputs track inputs during write mode
IDT71982S8/L: high impedance outputs during write mode
High speed {equal access and cycle time)
— Military: 20/25/30/35/45/55/70/85ns (max.)
- Commerclal: 15/19/20/26/30/35/45ns (max)
Low power consumption

— IDT71981/28

Active: 350mW (typ.)

Standby: 100pw (typ.)
— IDT71981/2L

Active: 300mW (typ.)

Standby: 30uw (typ.) :
Battery backup operation—2V data retention (L version only)

High-density 28-pin hermetic and plastic DIP, 28-pin leadless
chlp carrler, 28-pin SOIC :

Produced with advanced CEMOS™ hi hlgh-performance
technology

Single 5V (x10%) power supply

Inputs and outputs directly 'I'I'L-compaﬂble
Three-state output

Static operation: no clocks or refresh raquired
Military product compliant to MIL-STD-883, Class B

The IDT71981/IDT71982; are 65, 536~blt high-speed static RAMs

organized as 16K 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-
niques, provides a cost effective alternative to bipolar and fast
NMOS memories. Timing parameters have been specified 1o mest
the speed demands of the fastest IDT79R3000 RISC proceassors.

Access times as fast as 15ns are available with typical power
consumption of only 300mW. These clrcuits also offer a reduced
power standby mode (Iss). When CS, goes high, the circuit will
automatically go to, and remain in, this standby mode. Inthe uitra-
low-power standby mode (fsa1), the devices consume less than

- 2.5mW, typically. This capability provides slgnlﬂcant system-level

power and cooling savings. The low-power (L) versions also offera
battery backup data retention capability whare the circuit typically
consumes only 30uW operating off a 2V battery,
- AllInputs and outputs of the IDT71981/IDT71982 are TTL-com-
patible and operate from a single 5V supply, thus simplifying sys-
tem deslgns Fully static asynchronous circultry is used, which
requires no clocks or refreshing for operation, and provldss equal
access and cycle times for ease of use.

The IDT71981/IDT71982 are packaged in either space-saving
28-pin, 400 mil hermetic DIPs, 28-pin 300 mil plastic DIP, 28-pin
SO0IC or 28-pin leadless chip carriers, provudlng high board-level
packing densitles.

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 demandlng the highest level of
performance and reliabillty. .
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CEMOS is a trademark of Integrated Device Technology, Inc.
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_ INTEGRATED DEVICE

IDT719811|DT719-82 CMOS STATIC RAMS 64K (16K x 4-BIT)

J4E D MW '-IBES??IEIDD'BB(:E 0 m

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
. Ao E 1 28 j VCG
- a2 271 Ayg
- Az [mE 28] A2
A 04 25 [] Ay
A. L5 241 Ao
nlle g2 b,
AgCJ7 c28-2, 22,
A, 0e _3038‘2 211D,
. : A Cle v28-2 2y,
T Dy o - 181 Y,
) D, O 48] ¥,
g L2 - Y,
OE s 18 [ WE
GND [ 14 5[1TS,
DIP/SOIC "
: TOPVIEW
LOGIC SYMBOL
- D; D, D, D,
| T
—] Ao :
— A, .
1 Az /N
— As v
— A i
T A Y%
— A7
— As Y
—1 Ay . .
=1 Ao
— An
1 A2
1 M3
T 1779
TS, T3, OF WE

ABSOLUTE MAXIMUM RATINGS ©

SYMBOL RATING COMMERCIAL| MILITARY | UNIT

Terminal Voltage N

Vrgay | With Respect to -05%0 +7.0 {-05t0 +7.0[ V
GND

T Operating o

A Temperature Oto+70 |-55to +126| °C

Tons | ompetature -5510 +125 |-651t0 +135| °C
Storage _ _ N

Tsta Temperature -65to0 +1256 [-65t0 +150] °C

Pr Power Disslpation 1.0 10 w

lour DC Output Current 60 60 mA

NOTE:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage 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 is notimplled. Exposure to absolute maximumrating con-
ditions for extended periods may affect reliabllity.

LT e 2310

RV TN

[T

Nentan

LCC -
TOP VIEW
PIN NAMES
Ag-Aqa Address Inputs Dy-Dy * DATAi
C3,,CS; Chip Selects Yy -Yg DATA oyt
WE Write Enable GND Ground
OE Output Enable Voo Power

RECOMMENDED DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN. | TYP. | MAX.} UNIT
Veo Supply Voltage 45 5.0 55 v
GND | Supply Voltage 0 0 4] v
Vin Input High Voltage 22 - 6.0 v
Ve Input Low Voitage | -05("] - 08 v

NOTE:

1. Vy (min.) = -3.0V for pulse width less than 20ns.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
GRADE | rempepatume | OND Yo
Military -65°C to +125°C o 5.0V £ 10%
Commercial 0°Cto +70°C oV 5.0V = 10%
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INTEGRATED DEVICE L4 D WM 4825771 0003363 2 W C 4
1DT71981/IDT71982 CMOS STATIC RAMS 64K (16K x 4-BIT) ) "' MILITARY AND COMMERCIAL TEMPERATURE RANGES =
DC ELECTRICAL CHARACTERISTICS o R e 46-23-70 j
Voo = 5.0V £10% . 7 .

SYMBOL PARAMETER TEST CONDITION . T 2S a | n es P | umiT .

: MIL. - -, - 10 - - 5
Il Input Leakage- Current Voo = Max, Viy = GNDtoVes | comL | — i 5 R > pA é
Voo = Max. MIL - - ..1] - - s =

ol Output Leakage Current | #22 _ Vit Vour = GND fo Voc comL. | - - 5 - - 2 pA
otoos o = 10mA, Voo = Min. T=- <= o5 - — o] v )
Yo | Oufput Low Voltage lor = 8mA, Voo = Min. - - 04| - - oa| v
v ;

Vo Output High Voltage loL = -4mA, Vgg = Min. 24 - = 24 - -
- NOTE: - :
- 1. Typlcal limits are at Vcc 5 OV. +25°C amblent.

2 s otk it I Ak 4

DC ELECTRICAL CHARACTERISTICS o ' o -
Voo = 5,0V £10%, Vig = 0.2V, Vg = Vg - 0.2V

- 71981/2815| 71981/2 |71981/2525[71981/2530/35 [71981/2845/55(0)| 71981/2570 [ 71981/2885 7
SYMBOL{ PARAMETER |[POWER $19/20 |71981/2L25 |71981/2L.30/35 |71981/2L45/55") 71981/2L70 | 71981/2L85] UNIT

_jcoM’L. MIL| COM'L.MIL.| COM'L.MIL.] COM'L.  MIL. [COM'L. MIL [COM'L. MIL/COM'L.MIL.

wns

PRTRON

Operating Power
Supply Current S
Cs= vILr
loos Qutputs Open :
Voo =Max, -~ | L
=00 :
Dynamie
Operating Current S
CS = Vi
loca Outputs Open,
Voo = Max,, L
1 = fuaxt@

Standby Power
Supply Current S
(TTL Level)
lsg cs = ViL,
Voo = Max,
Outputs Open L
f= fMAX(z)

Full Standby
Power Supply
Current (CMOS _

g | EveD

@1 1TS 2 Ve,

Veo = Max,,

ViN 2V Or

Vin< V. f = 0@
NOTES: - e - T
1. All values are maximum guaranteed values, - -f :
2. Atf = fyyax address and data Inputs are cycling at the maxlmum frequency of read cycles of 1/tzc. f = 0 means no Input Ilnes cha.nge
3. -85°Cto +1256°C temperature range only L. . - T,

120 140100 125( 100 110 | 100 110 —.':‘.,110 - 110

- - |8 110| 85 85 85 o5 - g6 |- 9

155 175 {135 155| 125 140 | 125 ° 140 | - 140 | — 140

mA
- — | 126 145 |116/105125/115] 100 - 110 - 110 | - 105

60 70 | 55 60 | 50/45 655/50 | 45 50 - 5 | - 50

- ~ 145 50 | 40/35 45/40 | 30 35 - B | - I
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INTEGRATED DEVICE

IDT71981/IDT718682 CMOS STATIC RAMS 64K (15Kx 4-BIT)

L4E D

B 4325771 00033bY 4 .

"~ MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Oniy) Mc = 0.2V, Vo = Vo -

- T=4b-23-10

S L : TYR.) MAX. .
SYMBOL PARAMETER - . TEST CONDITIONS MIN, Vec @ Vec @ UNIT
- R : - 20V "3.0V | 20V 30V
Vor Vec for Data Retention . - 20 - - - - v
: MIL. ~ | 10 15 |60 900
Data Retention Current -
locor i ) - com] - 10 15| 180 28] M
tcon® | Chip Deselect to Data Retention Time CS2 Ve 0 - - ns
Vi 2 Ve ors Vi
ta® Operation Recovery Time . . @ - - - . ns
fyl @ Input Leakage Current - - 2 pA
NOTES:
1. Ta= +25°C - .
2. tpo = Read Cycle Time )
3. This parameter Is guaranteed but not tested.
LOW Vi DATA RETENTION WAVEFORM
. DATA RETENTION MODE
Veo - - ) T .
a5V \ Vor 2 2V /] asv
‘CDR a tR -DI -
VDR - -
7 .\ / \
o LLLLL w NN
AC TEST CONDITIONS
Input Pulse Levels GND fo 3.0V
Input Rise and Fall Times Sns
Input Timing Reference Levels 1.6V
Qutput Reference Levels 1.6V
Output Load See Figures 1 and 2
sV 8v
4& ‘L
< 4800 < 4800
DATAout . DATAqur
2550 3 T 30pF* 2550 3 =+ 6pF*
7 m
Figure 1. Output Load Figure 2, Output Load
(for teizy, 2: torz tomzt, 2: oz
‘ow and tW‘HZ)
* Including scope and jig.
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INTEGRATED DEVICE

IDT71981/IDT71982 CMOS STATIC RAMS 64K (16K x 4-BIT)

CL4E D

MILITARY AND COMMERCIAL TEMPERATURE RANGES

BN 4825771.00033kL5 L mE

AC ELECTRICAL CHARACTERISTICS (Voc = 8V +10%, All Temperature Rahées)

T-46-23-10

. 71981/2815(" |71981/2525/30]71981/2535/45[71981/2555() 71981/2870(’) 71981/2885
SYMEBOL PARAMETER . 119/20 71981/2125/30(71981/2L.35/45 |71981/2L55P|71981/2L70{71981/2L85 PuniT
- MIN. MAX.[MIN.  MAX.IMIN.  MAX.MIN, MAX.|MIN. MAX.{MIN. MAX.
| tao Read Cycle Time 25/30 - |85/45 o - |70 =] 8 - | ns
tan Address Access Time - 25/291 — 35/45] - 85 | - 70| - 85 | ns
tacst.2 | Chip Select-1, 2 Access Time ©! —  o530| -  a5/45) — 55 | — 70| ~ 85 | ns
tozi.2 gvl\? zs(al)ect-1. 2 to Outputin 5 - 5 _ 5 -|s _ 5 — | ns
toe Output Enable to Output Valid - 18] - 20725 - 35| - 45 | - 65 | ns

i toz E:v?m ?nabla to Outputin 5 _ 5 _ 5 -1s - 5 — | ns

{

i tonz, 2 ggp Select-1, 2 to Outputin - wonz| - “|~ 20}~ 25~ ns
towz | Righza oo o Outputin - o2l - 5|~ 2|- 23|- 30|ns
ton 8ﬁgtgeHold from Address 5 _ 5 ~ls i -1 s ~ | ns
teu Chip Select to Power Up Time (4 0 - 0 - 0 - 0 - 0 - | ns
tep %mz 8)eseleot to Power Down _ 2530| - asus| — 551 — 0| - 85 | ns

NOTES:

1. 0°Cto +70°C temperature range only. Data for 20ns devices Is preliminary for military temperature range.

2, -B5°Cto +125°C temperature range only.
3. Both chip selects must be active low for the device to be selected
4, This parameter guaranteed but not tested.
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INTEGRATED DEVICE

IDT7f981/lDT71982 CMOS STATIC RAMS 64K (16K x 4-BIT)

L4E D

TIMING WAVEFORM OF READ CYCLENO. 1@

tac

ADDRESS _><

% ONNONNNN\M2W

tog

DATA oyt

fe————— tacs1 tacs2

M 4425771 000336k & N

MILITARY AND COMMERCIAL TEMPERATURE RANGES

' RSB AP Re
it Ao bbb i 0

JRPLIPHTRU U PRI PETN

V777777777

en— tCLZI .I tcuz (5)——-—-—'D

TIMING WAVEFORM OF READ CYCLE NO, 2 %%

tae

ADDRESS _>(

ton

DATA g7

TIMING WAVEFORM OF READ CYCLE NO. 3 4

TS\ Cs,

DATA our

- ty® I..
VQQ IGC ——————————

SUPPLY

CURRENT s 7’

1. WE Is High for Read Cycle.
2. Device Is continuously selected, T8¢ = V| . T8, = V..

3. Address valld prier to or coincident with TSy, and or TS, transition low.
4OE=V

5. Transition Is measured +200mV from steady state.
6. This parameter is guaranteed but not tested.
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INTEGRATED DEVICE

) 1DT71981/IDT71982 CMOS STATIC RAMS 64K (16K x 4-BIT)

. B N N T
MILITARY AND COMMERCIAL TEMPERATURE RANGES

14 D ®E 4825771 0003367 T

AC ELECTRICAL CHARACTERISTICS (Voo = 5V 1109(;, A!I‘Temperature Ranges) ~

T46-23-10

s oL e bt it AL A e 13

71981/2815 |71981/2825/30[71981/2535/45(71981/25855@] 71981/2570'2 71981/2585¢
SYMBOL PARAMETER Hej20 71981/21.25/30|71981/2L.35/45 [71981/2L55P 71981/2L70P|71981/2L85 P UNIT
- . MIN. MAX.|MIN. MAX.[MIN. MAX.|MIN.  MAX.[MIN. MAX.|MIN. MAX,
WRITE CYCLE . -
two | Write Cycle Time 2022 - [30M40 - | 80 - | 60 -7 ~lns
tows. 2 |Chip Seleot to End of Write 20/22 ~ |2s/35 - | 50 - | 60 - | 75 - | ns
taw Address Valid to End of Write 20/22 - |25/35 - 80 - 1| 60 - 17 ~- | ns
tas Address Set-up Time 0 - 0 -1lo -10 -lo - | ns
twp Wirite Pulse Width 20/22 — |25/35 - | 80 - | 60 - |7 - | ns
twar, 2 | Write Recovery Time 0 - o - 10 -] 0 -1 0 - | ns
twnz | Write Enable to Output High Z (3.8) - 70| -  1018] — 25 | - 0| - 40 | ns
tow Data Valid to End of Wiite 13 — | 15/20 - |2 - | 30 - 135 - | ns
toy Data Hold Time 0 - 0 -10 -] 0 -{0 - | ns
Output Active from End of .
tow Write .9 5 - 5 - 158 -15s -1 8 -1 ns
ty Data Valid to Output Valid (% 4 12/ - 20/25| -  30/35| - 40 | - 45| - 80 | ns
twy Write Enable to Output Valid 6.4 12/16f - 20/25) -~ 30/35| - 40 ) - 45 1 - 80 | ns
NOTES: ] .
1. 0°Cto +70°C temperature range only. Data for 20ns devices Is preliminary for military temperature range.
2, -65°Cto +125°C temperature range only.
3. This parameter guaranteed but not tested,
4. For IDT71981S/L only. : -
6.

For IDT71982S/L only.
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INTEGRATED DEVICE | - L4E D W 4825771 0003368 1 - i

IDT71981/IDT71982 CMOS STATIC RAMS 64K (16K x 4-BIT) . MILITARY AND COMMERCIAL TEMPERATURE RANGES -

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TiMING) . .",. 7 - ‘-/b ’23 ',/ 0 7

o : twc : . V- . N -.. . i . . i -

- .ADDRESS IR * e . . i )( ) o
e e . e - - S o ] e tam2® :
D'E=:£££7l o RN
e . - e ih i o . é
L S NANANAN _ 77777 :
y : _ “ : : ’

WE tas ~» |<_ .. AW . ) . . .
T RSk 1777 |
e Yoz O = . 1——.——-—>—-twp(2)—-——-b - ) . . . N ;

=~ tow ——sta—tpyy —»

oATAN ] XXXXX %

P

DATAguT \/ ) )

NN N NN
VAV AV AV AV 4

L L I

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 9

LI - sa - . . 'WC . i ’ .?
ADDRESS X X
| @ -~ tow : o twr1 2l
s NN ADNANR r*/V/ /S :
- taw 3
| ‘
WE )tXR 7‘ ton
tas— tariz® _ et 1oy @
' . - tow —»te—— tpy ——m
DATA = . : paTAVALD X
K ty :
. . twy .
DATAqur® - DATA UNDEFINED X DATA VALID ©
DATAGur @ DATA UNDEFINED - — _ N -
S4-103




INTEGRATED DEVICE

L4E DWW 4825771 0003369 3 mE

IDT71981/IDT71982 CMOS STATIC RAMS 64K (16K x 4-§|T)

MILITARY AND COMhiERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 3 (WE CONTROLLED, OF LOW) 9 "’q G 23 ~/0

_ e .
ADDRESS )( -
' . - twny,2®
T3,. TS, <<\ ///////
. - t o .
| e -
WE ‘t\ NNR 7
. . tAs—b
DATA X DATA VALID
ty —»
e — - .
DATAGyr M DATA UNDEFINED )( DATA VALID ©
- o typiz® — .
DATAoyr ® DATA UNDEFINED i

NOTES:

1. WE or TSy, or TS, must be high during all address transltions.
2. Awrite oceurs during the overlap. (typ ) of a low WE, a low TS and alow TS,.

3.t Is measured from the earlier of TS, TS, or WE going high 1o the end of the write cycle. '

4. Ifthe TS, and or TS, low transltion occurs simultansously with the WE low transitions or after the WE transition, outputs remaln in a high

Impedance state.

6. OE Is continuously low (OE = V).

6. Transition Is measured +200mV from steady state,

7. ForiDT71981 only.

8. For IDT71982 only.” T

9. DATAgyr = DATA, .

TRUTH TABLE CAPACITANCE (4= +25°C, t = 1.0MHz, Vs = OV}
MODE CSy| CS2| WE| OE | output | PowER SYMBOL| PARAMETER() | CONDITIONS | MAX. | unIT
Standby H{ X | X| X| Hghz Standby Cwy Input Capacitance Vy= OV 7 pF
Standby X | H{| x| X| Hghz | 'standby Cour | Output Capacitance | Vo= oV 7 pF
Read LlL]|H| L] Dy Active NOTE:

. : 1. This parameter Is determined by device characterization but Is not

Write (9 Lo oy Active production tested,
Write () LiL| L] H] Hghz Active .
Write (2} Ll L} L| X]| Hghz Active !
Read L] L| H|] H| Hghz Active

NOTES:

1. ForIDT71981 only.
2. For IDT71982 only.
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INTEGRATED DEVICE

IDT71981/IDT71982 CMOS STATIC RAMS 64K (16K x 4-BIT)

.].'-IE D - '-I_BES'??]J 0003370 T mu

MILITARY AND COMMERCIAL TEMPERA'I;O;IE RANGES

ORDERING INFORMATION

A

A

oT XXX A 999
Device Type Power Speed Package _ Process/
- Temperature
Range

|+' Blank

Cammerclal (0°C to +70°C)
B Miltary (-56°C to +125°C)
. Compliant to MIL-STD-883, Class B
1} Cetamic DIP (300 mil
P Plastic DIP (300 mil)
[ Sidebraze DIP (400 mil)
L Leadless Chip Carrier
SO Small Qutiine IC (Gull Wing)
Y . Small Outiine IC (J-Bend)
15 Commerclal Only
19 Commercial Only
20 . .
25
¥ Speed In Nanosecands
45
55 Military Only
70 Military Only
85 Military Only
|s . Standard Power
1L Low Power

1981 64K (16K x 4-Bit)

| 7
| 71982 641 (16K X 4-Bit) High Impedance Outputs

:

o TYe23p0
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