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M5101-4, M5101L-4
256 x 4 BIT STATIC CMOS RAM

m Military Temperature m Fast Access Time—800ns

Range: m Single +5V Power Supply
—o5°C to +125°C CE2 Controls Unconditional
m Ultra Low Standby Standby Mode

Current: 200 nA/Bit Three-State Output

The Intel® M5101 is an ultra-low power 256 X 4 CMOS RAM specified over the -55°C to +125°C temperature range. The RAM
uses fully DC stable (static) circuitry and therefore requires no clocks or refreshing to operate. When deselected with CE2 low, the
M5101 draws from the single 5-volt supply only 200 microamps at 125°C.

The Intel® M5101 is fabricated with an ion-implanted, silicon gate, Complementary MOS (CMOS) process. This technology allows
the design and production of ultra-low power, high performance memories.

PIN CONFIGURATION LOGIC SYMBOL i i *
oo ) Absolute Maximum Ratings
a3(= 1 2 =ke Ambient Temperature Under Bias . . . -65°C to 135°C
azcz 2 2z - K Storage Temperature...........cooo.... -65°C to +150°C
3 20 =1 ™ A "
acz . ® LW ™ Voltage On Any Pin
zIca -
AoC d With Respect to Ground .... -0.3V to Vgc +0.3V
woe F wom e A Maximum Power Supply Volt 7.0V
aximum Power Su oltage.... +7.
ecz ‘& N " Power Supply g
e Zlooa _ A Power Dissipation 1Watt
D, 0o,

gndlZ z|p'4 z *COMMENT:

. 1do3 —om do3 '

o1 1 B =103 a4 004 Stresses above those listed under “Absolute Maximum
d2cz: 1 2 1Do? oW @ e Rating" may cause permanent damage to the device. This

is a stress rating only and functional operation of the device
at these or at any other condition above those indicated in
PIN NAMES

UTPUT DISAELE the operational sections of this specification is not implied.
ADORESS INFUTS 00t- DO* DATA QUTPUT Exposure to absolute maximum rating conditions for ex-
READMRITE INFUT . . o
tended periods may affect device reliability.

D. C. and Operating Characteristics for M5101-4, M5101L-4

Ta =-55°C to 125°C, Vcc =5V 5% unless otherwise specified.

Symbol Parameter Min. Typ.H1 Max. Unit Test Conditions
IL|[21 Input Current 8 nA VIN =0 to 5.25V
iLon L Output High Leakage 2 fiA CET=2.2V,VOUT =vcc
koLl Output Low Leakage 2 fjiA CEl=2.2V, VOUt =0.0V

. Vin =VCC E t CEl <0.01V
AC| Operating Current n 25 mA n xcep

Outputs Open
VIN=2.2V Except CEl <Q.5V

Operating Current mA

rec2 p 9 20 32 Outputs Open
. V|n =0 to Vcc, Except

lcci[2] Standby Current 2 200 JuA CE2 < 0.2V
V(L Input “ Low” Voltage -0.3 0.5 \
V[H Input “ High” Voltage Vce-2.0 vee \%
Vo._. Output “Low” Voltage 0.4 \Y 101 =2.0mA
Vox Output “High” Voltage Voo 8.° \ OH = 1-0mA

NOTES: 1. Typical values are Ta = 25°C and nominal supply voltage. 2. Current through all inputs and outputs included in lcCL*



M5101-4, M5101L-4 %

Low Vcc Data Retention Characteristics (For M5101L-4) Ta =-55°C to 125°C vV
Symbol Parameter Min. Typ.111 Max. Unit Test Conditions
VDR Vcce f°r Data Retention 2.0 \%
CE2 <0.2V
uCCDR Data Retention Current 2 200 JUA Vd r =2.0V
Chip Deselect to Data Retention o ns
tCDR Time
R Operation Recovery Time tRCI2] ns

NOTES: 1. Typical values are TA = 25° C and nominal supply voltage.
2. tRC = Read Cycle Time.

A.C. Characteristics for M5101-4 , M5101L-4

READ CYCLE TA =-55°C to 125°C, Vcc = 5V #5%, unless otherwise specified.

Symbol Parameter Min. Typ. Max. Unit Test Conditions

tRC Read Cycle 800 ns

XA Access Time 800 ns

tcoi Chip Enable (CE1) to Output 700 ns

. (See below)

tC02 Chip Enable (CE2) to Output 850 ns

toD Output Disable To Output 350 ns

tDF Data Output to High Z State 0 150 ns

Previous Read Data Valid with
toH1 Respect to Address Change 0 ns
Previous Read Data Valid with

tOH2 Respect to Chip Enable 0 ns
WRITE CYCLE

Symbol Parameter Min. Typ. Max. Unit Test Conditions

twe Write Cycle 800 ns

| AW Write Delay 150 ns

tcw1 Chip Enable (CE1) To Write 550 ns

. . (See below)

tcw2 Chip Enable (CE2) To Write 550 ns

tDW Data Setup 400 ns

tDH Data Hold 100 ns

twp Write Pulse 400 ns

tWR Write Recovery 50 ns

tDS Output Disable Setup 150 ns
A. C. CONDITIONS OF TEST Capacitance®t. =2°¢ f=1nte
Input Pulse Levels: 0.5 Volt to Veqg-2.0 Volt Limits (pF)
Input Pulse Rise and Fall Times: 20nsec Symbol Test Typ.  Max.
Timing Measurement Reference Level: 15 Volt CIN Input Capacitance 4 8
Output Load: 1TTL Gate and CI = 100pF (Al Input Pins) Vjn = 0V

Qdut Output Capacitance Vqut =0V 8 12

NOTE: 3. This parameter is periodically sampled and is not 100% tested.



M5101-4, M5101L-4

Waveforms

WRITE CYCLE

NOTES: 1. OD may be tied low for separate 1/0 operation.
2. During the write cycle, OD is "high" for common 1/0 and
"don't care" for separate I/O operation.

Low Vcc Data Retention
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