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HIGH SPEED 4096 x 1-BIT STATIC RAM

Military
M2147H-2 | M2147H-3 | M2147H
Max. Access Time (ns) ' 45 55 70
Max. Active Current (mA) 180 180 180
Max. Standby Current (mA) 30 30 30
m Pinout, Function, and Power m Direct Performance Upgrade for M2147
Compatible to Industry Standard M2147 s Power-Down
m HMOS* Il Technology m High Density 18-Pin Package
m Completely Static Memory—No Clock
or Timing Strobe Required . ::""’:t’ ?"; 't“"':t and Output
m Equal Access and Cycle Times o Mllll’tee'- :e u ptu "
[ ] ary Temperature Range:
m Single +5V Supply EEC o 25 o) g

The Intel M2147H is a 4096-bit static Random Access Memory organized as 4086 words by 1-bit using
HMOS II, Intel's next generation high-performance MOS technology. It uses a uniquely innovative design
approach which provides the ease-of-use features associated with non-clocked static memories and the
reduced standby power dissipation associated with clocked static memories. To the user this means low
standby power dissipation without the need for clocks, address setup and hold times, nor reduced data rates
due to cycle times that are longer than access times.

TS controls the"power-down feature. In less than a cycle time after TS goes high—deselecting the M2147H—
the part automatically reduces its power requirements and remains in this low powser standby mode as long as
TS remains high. This device feature results in system power savings as great as 85% in larger systems,
where the majority of devices are deselected.

The M2147H is placed in an 18-pin package configured with the industry standard pinout. It is directly TTL
compatible in all respects: inputs, output, and a single + 5V supply. The data is read out nondestructively and
has the same polarity as the input data. A data input and a separate three-state output are used. :

*HMOS is a patented process of Intel Corporation.
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ABSOLUTE MAXIMUM RATINGS*
Case Temperature Under Bias... —65°Cto + 135°C

NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the “Absolute

Storage Temperature .......... —65°Cto +150°C i .
Voltage on Any Pin These.are sroms ratings omty Cheration beyond. ihe
with Fl.espec? toGround.......... —3.5Vio +7V “Operating Canditions,!’g\js not recommendedyan ox-
Power Dissipation..................c.oolL.. 1.2W tended exposure beyond the “Cperating Conditions”
D.C.OutputCurrent..................0vunt. 20 mA may affect device reliability.
Operating Conditions
Symbol Description Min Max Units
To Case Temperature (Instant On) —55 +125 °C
Vee Digital Supply Voltage 4.50 5.50 v
D.C. CHARACTERISTICS (Over Specified Opsrating Conditions)
M214TH-2
Symbol Parameter M2147H-3, M2147H Unit Test Conditions
Min | Typ(V | Max
Iy Input Load Current (All input Pins) 0.01 10 pA | Voo = Max,, Viy = GNDto Vg
fivol Output Leakage Current 0.1 50 pA | TS = Vi, Voo = Max,
Vout = GND 10 4.5V
loc Operating Current 120 170 | mA | Tg = 25°C Voo = Max,, TS = v
180 | mA | Tg = —55°C | Outputs Open
Isg Standby Current 18 30 mA | Voo = Min. to Max,, CS = vy
Ipo(@) Peak Power-On Current 35 70 mA | Vgg = GND to Vg Min.
: TS = Lower of Vg of Vi Min.
ViL Input Low Voltage -3.0 08 v
ViH Input High Voltage 2.0 6.0 v
Vou Output Low Voltage 04 v loL = 8 mA
VoH Output High Voltage 24 v lon = —4.0mA
los Output Short Circuit Current —275 +275 | mA | Voyr = GND1to Ve, Tg = 0°C
NOTES:

1. Typical limits at Vog = 5V, Tg = +25°C, and Load A.
2. A pull-up resistor to Ve on the TS input is required to keep the device deselected; otherwise, power-on current ap-

proaches Icc active.

CAPACITANCE T = 25°C,F = 1.0 MHz

A.C. TEST CONDITIONS

Symbol | Parameter | Max | Unit | Conditions inputPulselevels................... GND to 3.0V
CiN Input 5 pF | ViN=0V Input RiseandFall Times .................... 5ns
Capacitance input Timing Reference Levels ............... 1.5V
Cout Output 6 PF | Vour =0V Output Timing Reference Levels . ....... 0.8V-2.0V
Capacitance
Outputload......................... See Load A
b4 Vec
500 131 1
Oour Opus
NEL U b
wan :o:gnugu? ea 1: I’ ot
= 271002-4 = 271002-5
Load A Load B
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A.C. CHARACTERISTICS (Over Specified Operating Conditions)

READ CYCLE .
Symbol Parameter M2147H-2 M2147H-3 M2147H Unit commo;lu
. Min Max Min | Max | Min | Max
trct" Read Cycle Time 45 55 70 ns
taa Address Access Time 45 55 70 ns
tacsi Chip Select Access Time 45 55 70 ns (Note 7)
tacs2 Chip Select Access Time 45 : 65 80 ns (Note 8)
toH Output Hold from Address Change 5 5 5 ns
1 2(2) Chip Selection to Output in Low Z 5 10 10 ns (Note 3)
tyz(2) Chip Deselection to Output in High Z 0 30 0 30 0 40 ns {Note 3)
tpy Chip Selection to Power Up Time 0 0 ns
teD Chip Deselection to Power Down Time 20 20 30 ns
WAVEFORMS

READ CYCLE NO. 14, %)

ne

L

Taa

o%

DAYAOUT PREVIOUS OATA vALID DATA VALID

r

271002-6

READ CYCLE NO. 2 (4.©)

ne

4 ! K )
facs |
e nt
HIGH |WHED,
DATA OUY L OANCE DATA vaLD Lo
WPEDANCE

—

Voo
271002-7

NOTES:

1. All Read Cycle timings are referenced from the last valid address to the first transitioning address.

2. At any given temperature and voltage condition, 1z max. is less than t, 7 min. both for a given device and from device to
device.

3. Transition is measured + 500 mV from steady state voltage with Load B.

4. WE is high for Read Cycles.

5. Device is continuously selected, CS = V..

6. Addresses valid prior to or coincident with CS transition fow.

7. Chip deselected for greater than 55 ns prior to selection.

8. Chip deselacted for a finite time that is less than 55 ns prior to selection. (If the deselect time is 0 ns, the chip is by
definition selected and access occurs according to Read Gycle No. 1))

8-8
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A.C. CHARACTERISTICS (Continued)

WRITE CYCLE

Symbol Parameter M2147H-2 M2147H-3 M2147H Unit Comments

Min Max Min | Max | Min | Max

twe@ Writa Cycle Time 45 55 70" ns

tow Chip Selection to End of Write 45 | 45 55 ns

taw Address Valid to End of Write 45 45 55 ns

1as Address Setup Time 0 0 0 ns

twp Write Pulse Width 25 25 40 ns

WR Write Recovery Time 0 10 15 ns

ow Data Valid to End of Write 25 25 -| 30 ns

toH Data Hold Time 10 10 10 ns

wz Write Enable to Output in High Z 0 25 0 25 4] 35 ns (Note 3}

tow OCuput Active from End of Write 0 0 0 ns (Note 3}
WAVEFORMS

WRITE CYCLE NO. 1 (WE CONTROLLED) (4)

ADDRESS

tow - '
4
& SIS
'IW o ‘w.
tas twp
WE \L\ Y )f
I tow tom
DATAIN DATAIN VALID
™ — tow
N HIGH IMPEDANCE
DATA QUT DATA UNDEFINED r

271002-8
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WAVEFORMS (Continued)
WRITE CYCLE NO. 2 {_C§ CONTROLLED) ¥
1 tw ad
ADDRESS * &
—nd u;l tew
Ccs ,[
taw A . fo—— tyn —
« TYETRLNOOTY (77777777
} tow tom
DATA IN DATA IN VALID
vz —1
HIGH IMPEDANCE
DATA OUT DATA UNDEFINED
A 271002-9

NOTES:

1. it TS goes high simultaneously with WE high, the output remains in a high impedance state.

2. All Write Cycle timings are referenced from the last valid address to the first transitioning address.
3. Transition is measured 500 mVY from steady state voltage with Load B.

4, TS or WE must be high during address transitions.
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