CMOS STATIC RAM PRELIMINARY
256K (256K x 1-BIT) IDT 71257S

Integrated Device Technology: Inc. IDT 71257L
FEATURES: DESCRIPTION:
e High-speed {equai access and cycle time) The |DT71257 is a 262,144-bit high-speed static RAM organized
_ Military: as 256K x 1. it is fabricated using IDT's high-performance, high-re-
Military: 25/35/45/56/70ns {max.) llablity CEMOS technology. This state-of-the-art technology,
— Commercial: 20/25/35/45/56ns (max.) combined with innovative circuit design techniques, provides a
o Low-power operation cost-effective alterative to bipolar and fast NMOS memories.
— IDT71257S Access times as fast as 20ns are available with typical power
Active: 400mW (typ.) consumption of only 350mW. The IDT71257 offers a reduced
Standby: 400uW (typ.) power standby mode, Isa1, which enables the designer to greatly

reduce device power requirements. This capability provides sig-
nificant system level power and cooling savings. The low-power
(L) version also offers a battery backup data retention capability
where the circuit typically consumes only 100pW operation off a 2V

—~ IDT71257L
Active: 350mW (typ.)
Standby: 100pW (typ.)

e Battery backup operation —2V data retention (L version only) battery.
e Produced with advanced CEMOS ™ high-performance All inputs and outputs of the IDT71257 are TTL-compatible and
technology operation is from a single 5V supply, simplifying system designs.

Fully static asynchronous circuitry is used, requiring no clocks or

e Single 5V (+10%) power supply refreshing for operation, providing equal access and cycle times

e Input and output directly TTL-compatible for ease of use.

* Static operation: no clocks or refresh required The IDT71257 is packaged in a 24-pin 300 mil DIP, a 24-pin

o Available in high-density industry standard 24-pin, 300 mil DIP, SOIC, and a 28-pin Leadless chip carrier, providing high board-

h level packing densities.
24-pin SOIC, and LCC. o . . . .

Mititary grade product is manufactured in compliance with the

o Three-state outputs latest revision of MIL-STD-883, Class B, making it ideally suited to

» Military product compliant to MIL-STD-883, Class B military temperature applications demanding the highest level of

performance and reliability.
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IDT712578/IDT71257L CMOS
STATIC RAM 256K (256K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

INDEX

LOGIC SYMBOL

Dy

Dour

EEENEREEENNEERY

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
AMBIENT D
GRADE TEMPERATURE GN Voo
Military -55°Cto +125°C ov 5.0V + 10%
Commercial 0°C to +70°C ov 5.0V + 10%
ABSOLUTE MAXIMUM RATINGS
SYMBOL RATING COMMERCIAL| MILITARY | UNIT
Terminal Voltage
Vigaw | With Respect to -05t0 +7.0 |-05t0 +70 V
GND
T Operating 7 o
A Temperature Oto +70 |-55t0 +125| °C
Temperature °
Tans | Under Bias -55t0 +125 |-6510 +135( °C
Storage - _
Tsta Temperature 55t0 +125 |-65t0 +150] °C
Pr Power Dissipation 1.0 1.0 w
lout DC Output Current mA
NOTE:

1. 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 operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

DATA
oor RECOMMENDED DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. | MAX.| UNIT
Vee Supply Voltage 45 5.0 5.5 v
GND Supply Voltage 0 0 0 v
Vin Input High Voltage 22 - 6.0 v
Vi Input Low Voltage -05M0f — 08 v
PIN NAMES NOTE:
Ao- Ay Addresses 1.V, = -3.0V for pulse width less than 20ns.
Dy Data Input
[o5:] Chip Select
WE Write Enable
Doyt Data Qutput
GND Ground
Vcc Power
DC ELECTRICAL CHARACTERISTICS Vcc = 5.0V 10%
IDT712578 IDT71257L
SYMBOL PARAMETER TEST CONDITIONS MIN. MAX. MIN. MAX, UNIT
| Voe = Max., Viy = GND 1 MIL. = 10 = s A
] input Leakage Current oc = Max., Viy = oVee | comL = 5 - 2 K
Voo = Max. MiL. — 10 — 5
plee)
ol | Output Leakage Current | 757y "y GNDtove, | ComL [ 5 = 2 KA
lo = BMA, e = Min, - 0.4 - 04 v
vV,
o | Output Low Voitage lo. = 10MA, Vog = Min. - 05 - 05 v
Vou Output High Voltage foH = -4mA, Voe = Min. 24 - 24 - v
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IDT71257S/IDT71257L CMOS
STATIC RAM 256K (256K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS ) (Vec = 8V £10%, Vic = 0.2V, Vg = Vog - 0.2V)

71257820 | 71257525 | 71257835 | 71257845 | 71257855 | 71257870
SYMBOL PARAMETER POWER|FUNCTION 71257120 712570L25@) | 71257L3s 71257L45 71257155 | 71257170 UNIT,
COM'L. MIL.| com’L. MiL| comL. miL| com'L. miL|comL. miL] comL. miL
Operating Power s READ 70 - | 60 70 | 50 60 50 60 50 60 - 80
Supply Current WRITE® | 120 - | 110 320 100 110 | 100 110 |100 110 ] - 110
lect CS =V, mA
Outputs Open . READ 50 -1 40 50 | 30 4 (30 4 (30 40| - 40
Ve = Max., f = 08 WRITE® [ 110 -] 100 11090 100 (90 100 [90 100 - 100
Dynamic Operating READ 170 - | 160 170 (150 160 | 160 160 [ 150 160 | ~ 160
s
l gg"e”t WRITE? | 170 -] 160 170|150 160 [ 150 160 |150 160 | ~ 160 A
C: = VL. m
| Gutputs Open READ | 150 —[ 140 150130 140 [130 140 [130 140 [ - 140
. L
Voo = Max., f = fya @ WRITE? | 150 - | 140 150 [130 140 | 130 140 130 140 | - 140
Standby Power
Supply Current s 35 —|3 35|33 3|3 35 |3 3| - a5
\ (TTL Level)
'SB TS > Wy, mA
Vee = Max,,
Outputs Open, L 20 - | 20 20 | 20 20 |20 20 |20 20| - 20
f = fuax®
Fult Standby Power
sy | Supply Current s 30 - | 30 35 |30 35 [ 3 3 |3 3| - 35
(CMOS Level) mA
Fs 3(3‘)’%' Veo= Max{ 15 -|15 as|15 45|15 45 |15 45| - 4as
NOTES:

1. All values are maximum guaranteed values.
2. Write cycle current specifications are included to aid in the design of extremely sensitive applications. It should be noted that in most systems the ratio of
read cycles to write cycles is extremely high. When comparing these figures to those on other data sheets, we recommend that the read cycle data is used
(especially where *Average” current consumption figures are specified).
3. Atf = fyax address and data inputs are cycling at the maximum frequency of read cycles of 14gc. f = 0 means no input lines change.
4, Preliminary data for military devices only.

CAPACITANCE (T,= +25°C, t = 1.0MH2)

SYMBOL| PARAMETER(" CONDITIONS | MAX. { UNIT
Cn input Capacitance Vin= 0V 11 pF
Coutr | Output Capacitance | Vour= oV 1 pF

NOTE:

1. This parameter is determined by device characterization but is not
production tested.

TRUTH TABLE (Vic = 0.2V, Vio= Vg - 0.2V)

WE [+1 ouTPUT MODE
X H Hi-Z Standby (Isg)
X Vie Hi-Z Standby (Ises)
H L Dour Read
L L Hi-Z Write

NOTE:

1. H =V, L=V, X = Don'tCare
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IDT712578/IDT71257L. CMOS
STATIC RAM 256K (256K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(LVersion Only) Vg = 0.2V, Vije = Ve - 0.2V

TYP. (1 MAX.
SYMBOL PARAMETER TEST CONDITIONS MIN. Vec @ Vec @ UNIT
20V 3.0V | 20V 3.0V
Vor Vec for Data Retention - 20 - - - - v
MIL. - 50 75 2000 3000
! Data Retention Current
oc0R ata Retention LU _ coML| - % 75 | s0 70| M
- CS > Ve
teor® Chip Deselect to Data Retention Time 0 - - - - ns
tg Operation Recovery Time tact@ - - - - ns
NOTES:
1. Ty = +25°C

2. 1gc = Read Cycle Time
3. This parameter is guaranteed, but not tested.

LOW Vcc DATA RETENTION WAVEFORM

DATA RETENTION MODE
o
Vec asv N\ Vor 2 2V 7| asv
‘con |- tg -
\
7 \ DR
Cs Vi Vin
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0v
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.6v
Output Refersnce Levels 1.5V
Output Load See Figures 1 and 2
5V 5V
4800 :E 48002
DATA DATA
our ‘1’ ouT )
2550 i: 1 30pF* 25508 T SpF*
y
Figure 1. Output Load Figure 2. Output Load

(for touz, teuz towz,
twnz, tenz, tow )

*Including scope and jig.
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IDT71257S/IDT71257L CMOS

STATIC RAM 256K (256K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Voc = 5V +10%, All Temperature Ranges)

71257820 71257825 | 71257835 | 71257545 | 71257855 712578700
SYMBOL PARAMETER 71257120 | 71257125 | 71257135 | 71257145 | 71257155 | 71257L70% | uNiT
MIN. MAX| MIN. MAX. | MIN. MAX.| MIN. MAX.| MIN. MAX.| MIN. MAX.

READ CYCLE
the Read Cycle Time 20 - 25 - 35 - 45 - 55 - 70 - ns
tan Address Access Time - 20 - 25 - 35 - 45 - 55 - 70 ns
tacs Chip Select Access Time = 20 — 25 - 35 - 45 - 55 — 70 ns
teiz | Chip Select 1o OQutput In Low 2 5 - 5 - 5 - 5 - 5 - 5 - ns
tpy Chip Select to Power Up Time 0 - 0 - 0 - 0 - 0 - 0 - ns
tep Chip Deselect to Power Down Time®| — 20| - 25 - 35 - 45 ~ 55 - 70 ns
tewz | Chip Deselsct to Outputin High 2% | — 0] - 13 - 15 - 20 - 25 - 30 ns
ton Output Hold from Address Change 5 - 5 - 5 - 5 - 5 - 5 - ns

NOTES:

1. 0°Cto +70°C temperature range only.

2. -55°Cto +125°C temperature range only.
3. This parameter guaranteed but not tested.
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IDT712578/IDT71257L CMOS
STATIC RAM 256K (256K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1™

ADDRESS >(

tac

tan tom ——ﬁ

tonz™
tacs [

(4

DATA oyt ( )

TIMING WAVEFORM OF READ CYCLE NO.2 "2

tae -
ADDRESS a( )(
. .l
tOH M o . ton
DATA our
TIMING WAVEFORM OF READ CYCLE NO. 3"
Cs '\
tacs |
tonz 1 —e
1CLZ(4)
DATA gt )

NOTES:

1. WE is high for read cycle.

2. Device Is continuously selected, TS = V.

3. Address valid prior o or coincident with TS transition low.

4. Transition is measured +200mV from steady state with S5pF load (including scope and jig).
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IDT712578/IDT71257L CMOS
STATIC RAM 256K (256K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vec = 5V £10%, All Temperature Ranges)

712578200 [ 71257825 | 71257835 | 71257845 | 71257855 71257870@
SYMBOL PARAMETER 71257120 | 71257125 | 71257135 | 71257045 | 71257L55 | 712571709 | uNIT
MIN. MAX.| MIN. MAX. [ MIN. MAX.| MIN. MAX.| MIN. MAX.| MIN. MAX
WRITE CYCLE
twe Write Cycle Time 20 - 20 - 30 - 40 - 50 - 60 - ns
tew Chip Select to End of Write 20 - 20 - 30 - 40 - 50 - 60 - ns
taw Address Valid to End of Write 20 - 20 - 30 - 40 - 50 - 60 - ns
tas Address Set-up Time 0 - 0 - 0 — 0 - 0 - 0 — ns
typ | Write Pulse Width 20 -] 20 - 30 - 40 - 50 - 60 - ns
twr Write Recovery Time 0 - 0 — 0 — 0 = 0 - 0 - ns
twhz | Write Enable to Qutputin Highz® | - 1B - wl - ] - 2f - 25| - 30 ns
tow Data Valid to End of Write 15 - 15 - 20 - 25 - 30 - 35 - ns
ton Data Hold Time [+} - 0 - 0 - 0 - [+} - 0 - ns
tow QOutput Active from End of Write Bl 5 - 5 - 5 - 5 - 5 - 5 - ns
NOTES:

1. 0°Cto +70°C temperature range only.
2. -55°C 1o +125°C temperature range only.
3. This parameter guaranteed but not tested.
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IDT712578/IDT71257L CMOS
STATIC RAM 256K (256K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1*?

(WE CONTROLLED TIMING)
twe
ADDRESS )( )(
taw
; s N —
E tas | twe tyr—e=|
WE //
twniz t5>j
h— t
DATAGy; —& jl I
tow ton
DATA >—
TIMING WAVEFORM OF WRITE CYCLE NO. 2"***
(C_s CONTROLLED TIMING)
twe
ADDRESS )( 7&
taw
tas *1 tow twp  [——
WE \ //
[— tow o
DATA S

NOTES:

WE or T8 must be high during all address transitions.

A write occurs during the overlap (tcw or twr of a low TS and a low WE.

twais measured from the sariler of TS or WE going high to the end of the write cycle.

It the TT low transition occurs simuttansous with or after the WE low transition, the outputs remain In the high Impedance state.
Transition I3 measured +200mV from steady state with a 5pF load (Including scope and jig).

LR A
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IDT71257S/IDT71257L CMOS
STATIC RAM 256K (256K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

DT XXXX A 999

A A

Device Type  Power Speed

Package _ Process/
Temperature
Range
Blank

Commercial (0°C to +70°C)

Miltary (~55°C to + 125°C)
Compliant with MIL-STD-883, Class B

Plastic DIP

Leadless Chip Carrier
Sidebraze DIP

Small Qutiine IC (gull-wing)
Small Outline 1C (j-bend)

Commercial Only
Speed in Nanoseconds

Mifitary Only

Low Power
Standard Power

256K (256K x 1-Bit) Static RAM
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