INTEGRATED DEVICE

128K x 8

Integrated Device Technology, Inc.

CMOS STATIC RAM

IDT71M024
IDT71M025

T-Y6-23~14

FEATURES:

High density 1 megabit (128K x 8) static RAM
Dual Chip Select Version (IDT71M024)
Single Chip Select Version (IDT71M025)

Fast access time:

-~ commercial: 55ns (max.)

- military: 60ns (max.)

Low power consumption

- active: 100mA (max.}

-~ CMOS standby: 2mA (max.)

Very low power version

— data retention: 50puA {(max.) Vcc =3V

~ CMOS standby: 100pA (max.)

32-pin ceramic sidebrazed DIP or ceramic leadless chip
carrier (LCC)

Single 5V (+10%) power supply
Inputs/outputs directly TTL compatible

FUNCTIONAL BLOCK DIAGRAM
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NOTE:
1. For the IDT71M024 verslon only.

2820dw Ot

PIN NAMES
/Oo-7 Data Inputs/Outputs
Ac-18 Addresses
CS1,CS2 Chip Selects
WE Write Enable
OE Output Enable
N.C. No Connect
Vee Power
QAND Ground

2020tb101

DESCRIPTION:

The IDT71M024/71M025 is a 1 megabit (128K x 8) static
RAM packaged in a sidebrazed ceramic dual in-line package
(DIP) and a ceramic leadless chip carrier (LCC). The
IDT71M024/71M025 is available with access times as fast
as 56ns. For battery backup applications, a very low power
version is available, offering a commercial temperature data
retentian current of 501A with Vcc = 3V,

The IDT71M024/71M025 are packaged in JEDEC stan-
dard 600 mil 32-pin ceramic DIPs. The IDT71M024 as comes
in a hermetic 400 mil by 820 mit LCC. Far surface mount
applications, the proposed JEDEC standard 400 mil by 820
mil LCC is ideal.

All inputs and outputs of the IDT71M024/71M025 are TTL
compatible and aperate fram a single 5V supply. Fully
asynchronous circuitry requires no clocks or refresh for op-
eration and provides equal access and cycle times for ease
of use.
manufactured in compliance to the latest revision of MIL-
STD-883 Class B, making them ideally suited for applications
demanding the highest leve! of performance and reliability.

PIN CONFIGURATION(

NC 1 ~ %21 Veo
A2 311 Ais
Aa] 3 3011 CS2
Aizl] s 29 {1 WE
A7) s 28 [7 As3
As[]s 2711 As
As]7 26 {1 Ag
Asl] e 26 1 At
Aal]e 247 GE
A2[] 10 23 [1 Atw
A1 O} 221 TS
Ao} 12 21 [ 1or
VOo [ 13 20 [71 1/Os
o1 3 14 19 [ 1/Os
Vo203 1s 187 vos

GND L[] 16 171 VOa

2820 drw 02
DIP, LCC
TOP VIEW
NOTE:

1. Forthe IDT71M024 version Pin30=CS2, For the IDT71M025 version Pin
30=N.C,
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INTEGRATED DEVICE 47E D WE 4825771 0010197 2 BMIDT

IDT71K024/71M025
1 MEGABIT (128K x 8) CMOS STATIC RAM T-46-23-14 MILITARY AND COMMERCIAL TEMPERATURE RANGES
TRUTH TABLE" , ABSOLUTE MAXIMUM RATINGS("

Mode CSi1|cs2| OE| WE| Output Power Symbal Rating Commerclal] Military | Unit
Standby Hi X[ X] X High-Z Standby VTERM | Terminal Voltage |-0.51t0 +7.0 |~0.5t0 +7.0] V
Standby | X} L | X | X High-Z Standby ) with Respect

- to GND
Read LyHjLIH Dour Active TA Cperatin, Oto +70 5510 +125| °C
- - (o} ~55 to
Read | L |H|H| H| Hgnz Active Tomperature * *
Wiite L{H[X) L DiN __Active Tams | Temperature -5510 +126 | ~6510 +135 | °C
NOTE: 2020l 02 Under Bias
. Csat ilable for the 1DT71M024 version only.
1. GSzis avalatiofor e ersian oy Tsta | Storage 5510 +125 | 6510 +150 | °C
Temperature
lout DC Qutput Current 50 50 mA
(1) _ o, - NOTE: 2620 thl 05
CAPACITANCE® " (TA = +25°C, { = 1.0MHz 1. Stresses greater than those listed under ABSOLUTE MAXIMUM  RAT-
Symbol Parameter Conditions | Typ. | Unit INGS may cause permanentdamage to the device. Thisis astress rating
CIN Input Capacitance ViN= 0V 6 | pF only and functional operation of the devics atthese orany other conditions
- above those Indicated in the operational sections of this specification is
Cout | Output Capacitance Vout=0V | 8 | pF not implied. Exposure to absolute maximum rating conditions for ex-
NOTE: ) ) 2820 1103 tended periods may affect reliahility,

1. This parameter is guaranteed by design, but not tested.

RECOMMENDED DCOPERATING CONDITIONS RECOMMENDED OPERATING

Symbolf Parameter Min. | Typ. | Max. | unitf TEMPERATURE AND SUPPLY VOLTAGE
Vee Supply Voltage 4.5 5 5.5 \ Grad T Ambler‘u oD v
GND | Supply Voltage 0 0 0 v race emperature ¢
- Commercial 0°C to +70°C ov 5V +10%
ViH Input High Voltage 22 —_ 6 \' i e 155 W oo
ViL Input Low Voltage | -0.5(" | — 08 | V tiary oSGty i 0%
2820th1 06
NOTE: 2620 thl 04

1. ViL=-3.0V for pulse width less than 20ns,

DC ELECTRICAL CHARACTERISTICS
Voo = 5V + 10%, TA = 0°C to +70°C and -55°C to +125°C)

Commercial Military
Symbol Parameter Test Conditions Min, Max. Min, Max, Unit
iy Input Leakage Vce = Max., Vin = GND to Vee — 25 — 5 pA
o] | Output Leakage Vee = Max., TSt = Vid and CS2= ViL, — 25 - 5 pA
Vout = GND to Voo
Vou Output Low Voltage Veo = Min,, loL = 2mA - 04 — 04 \
VoH Output High Voltage Ve = Min., lod = -1mA, 2.4 - _24 - \
lcc Dynamic Operating Current | Vce = Max., CS 1< Vit and CS22 VIH, — 100 - 100 mA
f = fMAX, Outputs Open
Iss Standby Supply Current CS1 2 ViHand CS2 S ViL, Voo = Max., - 25 -— 25 mA
(TTL Lavels) f = fmMAX, Outputs Open
Isa1 Full Standby Supply Current] TSt 2 Vee - 0.2V and CS2 0.2V — 2 — 2 mA
(CMOS Levels) VIN2 Voe - 0.2V or S 0.2V
Very Low Power Version" - 100 — 350 pA

NOTE:

2620 i 07
1. For data retention verslon, please specify L. power when ordering.

7.33 2
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IDT71M024/71M025
1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES
R T-46-23~
AC TEST CONDITIONS 46-23-14
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load See Figures 1 and 2
28201bl 08
+5V +5V
480Q ' 4800
DATAouT J_ DATAouUT
2550 30 pF* 2550 == 5pF*
S . V/Z4
2820 drw 03 - 2820drw 04

Figure 1, Output Load Flgure 2. Qutput Load
: (tor toLz, tchz, tonz, twiz, taw and tcL2)
* Including scope and jig

DATA RETENTION CHARACTERISTICS(!)
(TA = 0°C to +70°C and -55°C to +125°C)

. Comm.| Military
Symbol Parameter Test Condition Min, Max. Unit
Vor Vce for Data Retention — 2.0 - — v
VT3 CSt Input Voltage Vo =22V 2.2 — — '
Vesa CS2 Input Voltage Vor= 4.6V - 0.8 0.8 \Y
) VOR < 4.5V —_ 0.2 0.2 \
IccoAt Data Rstention Current Vee =3.0V,CS2<0.2V or —_ 50 300 HA

CSi1, CS22 Voo - 0.2V,
VINS Veceo - 0.2V or VN2 0.2V
lccorz | Data Retention Current Veg=2.0V,C8250.2V or - 50 200 pA
CS1, CS22 Vee - 0.2V,
VINS Vece - 0.2V or Vin2 0.2V

teos®? | Power Down Set Up Time ) —_ — ns
tpoR | Power Down Recovery Time ) _ — P
NOTES: 2620 thl 09

1. This option Is only offered when ardering L power verslon.
2.. This parameter is guaranteed by design, but not tested. .
3. tAc ~ Read Cycle Time. A T

7.33 3




INTEGRATED DEVICE

IDT71M024/71M025

4?E D WM 4825771 0010199 b BIDT

1 MEGABIT (128K x 8) CMOS STATIC RAM

T-46-23-14

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION WAVEFORM
~ DATA
[“—  RETENTION MODE
Vee
4.5v\\ 4.5V
VoR 22V
tros tPDR

Cst r//////{Vm — fVIH\&\\\\

o5t NONONONC\ S wX S s
2620 drw 05
AC ELECTRICAL CHARACTERISTICS
Vee = 5V £ 10%, TA = 0°C to +70°C and -55°C to +125°C
71M024 or 71M025 ]
.55(23) 5002 .65 270
Symbol | Parameter Min. [ Max.| Min. | Max.] Min. | Max.| Min. ] Max. } Unit
Read Cycle
tRC Read Cycle Time 60 — 65 — 70 — 70 — ns
tAA Address Access Time —_ 85 — 60 — 65 ~ 70 ns
1ACS1 Chip Select (TS1) Access Time — |1 85 | — | 60| — | es| — 1| 70 |ns
tACs? Chip Select (CS2) Access Time — e} —]e | — | 0] — 1] 7 |ns
toe Qutput Enable to Output Valid — 25 — 30 — 35 —_ 35 ns
torz{"! | Output Disable to Output in High Z — | 20| — | 25 | = 26 | — | 25 | ns
torz{! Output Enable to Output in Low Z 3 — 3 — 5 — | s — | ns
torzi2(V | Ghip Select to Output in Low Z 5 - 5 — 5 — | 5 ~— | ns
terzi2" | Chip Deselect to Output in High Z — | 20| —~ [ 25| — 25 | — | 25 | ns
{oH Qutput Hold from Address Change 10 — 10 — 10 — 10 - ns
teut" Chip Select to Power-Up Time 0 — 0 — 0 — | o — | ns
trol? Chip Deselsct to Power-Down Time — e | = | 6| — 70| — | 70 | ns
Write Cycle
two Write Cycle Time 60 —_ 65 — 70 — 70 —_ ns
twp Write Pulse Width 45 — 50 — 55 — 55 — ns
tAs Address Set-up Time 0 —_ 0 — 0 — 0 — ns
taw Address Valid to End of Write 55 — 60 — 65 — 65 —_ ns
towi Chip Select (CS1) to End of Write 55 — 60 — | 65 — | 65 — | ns
towz Chip Select (CS2) to End of Write 55 —_— 60 — 65 — 65 — ns
tow Data to Write Time Overlap 25 30 — 30 — 30 — | ns
{DH Data Hold Time Q — 0 — Q — 0 — ns
fwa Write Recovery Time 0 — 0 —_ 0 —_ '] — ns
twhz{ | Write Enable ta Output in High Z — |20} — 1 25} — | 25) — | 25 |ns
tow(" Output Active from End of Write Q — 0 — 0 — | 0 — | ns
NOTES: 2820t 10
1. This parameter Is guaranteed by design, but not tasted.
2. Preliminary specification anly.
3 Commercial temperature only.
7.33 4
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IDT71M024/71M025
1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES
z -

AC ELECTRICAL CHARACTERISTICS : : T-46-23-14

Vce = 5V + 10%, TA = 0°C to +70°C and -55°C o +125°C)
71M024 or 71M025
-85 -100 =120

Symbol | Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle
1RG Read Cycle Time 85 | — |00 | — l420 | — | ns
tAA Address Access Time — 85 — 100 — 120 | ns
tAcs1 Chip Select (CS1) Access Time — 85 —_ 100 — 120 | ns
tAcs?2 Chip Select (CS2) Access Time — 85 — 100 — 120 | ns
10E Output Enable to Output Valid — a0 [ = a5 T — |45 s
tonzt! | Output Disable to Output in High Z ) — 1 30 | — | a5 | — |3 |ns
torz!! | Output Enable to Output in Low Z 5 — 5 — 5 — | ns
toz1,2" | Chip Sslect to Output in Low Z 5 | — 5 — 5 — | ns
tenz1,20 | Chip Deselect to Output in High Z — |30 | — ]33 | — |3 |ns
tOH Qutput Hold from Address Change 10 — 10 — 10 — ns
teu(" Chip Select to Power-Up Time 0 — 0 - 0 — | ns
tpol!! Chip Deselect to Power-Down Time — 85 — 100 — 120 | ns
Write Cycle
twe Wiite Cycle Time 85 — 100 | — 1120 | — ns
twe Wirite Pulse Width 60 — 65 — 65 — ns
tAS Address Set-up Time 0 — 1] — 0 — ns
1AW Address Valid to End of Write 70 — 75 — 75 - ns
towt Chip Select (C51) to End of Write 70 — | 75 — 75 — | ns
tcw2 Chip Select (CS2) to End of Write 70 — 75 — 75 — ns
tow Data to Write Time Overlap 35 — 40 — 40 —_ ns
{oH Data Hold Time - 0 — 0 — 0 —_— ns
tWR Write Recovery Time 0 —_ 0 — 0 — ns
twiztV | Write Enable to Output in High Z ' — a0 | — |35 | — 13 |ns
tow(! Output Active from End of Write 0 — 0 — 0 — ns

NOTE: 2820 tl 11

1. This parameter Is guaranteed by design, but not tested.

7.33 5




INTEGRATED DEVICE 4?E D EN 4825771 0040201 O WWIDT

IDT71M024/71M025 . .
1 MEGABIT (126K x 8) CMOS STATIC RAM . MILITARY AND COMMERCIAL TEMPERATURE RANGES

— r.—- -—
TIMING WAVEFORM OF READ CYCLE NO. 1() T-46-23 .1 ? :

f tac - -

ADDRESS * ﬁ(
’ tAA

e
% NONNONONNNCR S

% NN\ oz ® le—s] AN AL
cs2 i C A

N,

AN

- N AR

tcLz (5) [—. «___to“z (5) -
~— tcHz ©

DATAoUT < >(><>_

TIMING WAVEFORM OF READ CYCLE NO. 2(t:24)
tRe |
ADDRESS X
taa > .
toH . I toH
DATAQUT . > "
]

26820 drw 07

TIMING WAVEFORM OF READ CYCLE NO. 3(1:3:4)

Gt —\] /

N\

N
cse_____/ N
- 5 tacs >
tcLz © - ft———— tcHZ ®) —]
DATAoUT M >..._
2820 drw 08

NOTES:

. WEls High for Read Cycle.

. Device Is continucusly selected, CS1 = Vi, CS2 = ViH .

X %dress valid prior to or coincident with CSy transition low, CSz2 transition high.

OE = Vi,

. Transition Is measured +200mV from steady state. This parameter Is guarantead by design, but not tested.

RN~

7.33 ’ 6
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IDT71M024/71M025

1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(: 23,7

T-46-23-14
we -]
ADDRESS X X
OE , b i
- -
(o153 N /!
/
cS2 A \-\
. tAS twe O mla—iWR —>
WE \\ /[
‘—_(;)‘WHZ e 6] at— tOHZ (G)—b
—— torz @ ———— tow
DATAoUT —( ® — @
Dl
I‘/— tow —>| o
DATAN DATA VALID
l\ 2820 drw 03

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CSt, CS2 CONTROLLED TIMING)*: 239

two -
ADDRESS X » b &
tAaw -
CSt 7£
Cs2 _ 5‘
fe—tas } tow twR
[¢— oW —*— tOH —™
DATAN DATA VALID >
2020 drw 10
NOTES:

-

. WE or G81 must be high, or CS2 must be low during all address transitions, _

. A write occurs during the overlap (twe) of a low GSi, high CS2, and alow WE.

. twRis measured from the earller of CS1 or WE going high or GS2 golng low to the end of the write cycle.

. Dutlng this perlod, VO pins are In the output state, and input signals must not be applied.

. If the CSi low transltion, CS2 high transition eccur simultaneausly with or after the WE low transition, the oufputs remain In a high impedance state.

. Transition Is measured £200mV from steady state with a 5pF load {including scope and Jig). This parameter is guaranteed by design, but not tested.

. During aWE controlled write cycle, twp mustbe greater than twhz + tow to allow the IO drivers to turn off and data to be placed on the bus for the required
tow. If OEis high durlng a WE cantrolled write cycle, this requirement does not apply and the write pulse can be as short as the specified twe.

~NOoOH O

7.33 7
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

U7E D
IDT71M024/71M025
1 MEGABIT (128K x 8) CMOS STATIC RAM
PACKAGE DIMENSIONS
400 MIL BY 820 MIL LCC PACKAGE
0.080
0.100

-

T-46-23-14 -

2—

[=]
(=3

g

SIDE VIEW

(=

0.750
BsC.

BOTTOM VIEW

0.075
0085

Pin1 -PI l

-L 0.072
REF.
0,022
0.028 0.050
. _—%_—5 BSC.
]
T 0.040
0.060
BOTTOM VIEW
2020 drw 1
600 MIL DUAL IN-LINE PACKAGE
1,580
“ 1.640 -
0.580
0.610
TOP VIEW
0.100
0.020 0.190
0.060
SIDE VIEW
! ———— _ 0.590 )
Pint —0nu’/ rlh’"‘]’”"l 0.125 0.008 - | l
0.175 m
0,040 0.015 0.100 '
0.060 0.023 TYP,
2620 drw 12
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