1024-BIT (256-WORD BY 4-BIT) CMOS STATIC RAM

MITSUBISHI LSIs

MSL S101LP-1

DESCRIPTION
This is a 256-word by 4-bit static RAM fabricated with the

silicon-gate CMOS process and designed for low power dis-
sipation and easy application of battery back-up.

The device has two chip-select inputs CS, and CS,.
While maintained in the chip non-select state, the device
consumes power at the low value of only 1uA (max)
standby current and accordingly is especially suitable as a
memory system for battery-operated applications and for
battery back-up.

The device operates on a single 5V supply, as does TTL,
and inputs and outputs are directly TTL-compatible and
are provided with common |/O terminals.
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FEATURES
® Access time: 450ns (max)
® Low power dissipation in
the standby mode: 5nW/bit (max)
® Single 5V power supply
® Data holding at 2V supply voltage
® No external clock or refreshing operation required
® Both inputs and outputs are directly TTL-compatible
® Outputs are three-state, with OR-tie capability
® Simple memory expansion by chip-select signals
® |nput and output data terminals are separate
® Interchangeable with Intel’s 5101L-1 in pin configu-

ration and electrical characteristics

During a write cycle, when a location is designated by
address signals A,~A, and signal R/W goes low, the data of
the DI inputs at that time is written.

During a read cycle, when a location is designated by ad-
dress signals A,~A,, and signal R/W goes high, the data of
the designated address is available at the DO terminals.

When signal CS; is high or CS, is low, the chip is in the
non-selectable state, disabling both reading and writing.
In this case, the output is in the floating {high-impedance
state) useful for OR-ties with the output terminals of other

APPLICATION chips
Battery driven or battery back-up small-capacity memo When the signal OD is high, the output is in the floating
ry units state, so that OD is used as an input/output select control
signal for common input/output operation.
FUNCTION The memory data can be held at a supply voltage of 2V,
The device provides separate data input and output ter- enabling battery back-up operation during power failure
minals. and power-down operation in the standby mode.
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ABSOLUTE MAXIMUM RATINGS

Symbot Parameter Conditions Limits Unit
Ve Supply voitage —0.3~7 \4
Vi Input voltage With respect to GND —0.3~Vgc+0.3 \"
Vo Output voltage 0~Vce v
Pd Maximum power dissipation Ta=25C 700 mwW
Topr Operating free-air ambient temperature range 0~70 *C
Tstg Storage temperature range 40~ 125 ‘C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70C. uniess otherwse noted)
Symbot Parameter Limits Unit
Min Nom Max
Vce Supply voltage 4.5 S 5.5 A\
Vss Supply voltage 1] 0 0 v
ViL Low-level input voltage —0.3 0.65 \2
Vi High-level input voltage 2.2 Vee v
ELECTRICAL CHARACTERISTICS (Ta=0-70C. Voo—5V + 10%. uniess othenwise noted)
. Limits .
Symbol Parameter Test conditions Min Tve Max Unit
ViH High-level input voltage 2.2 Vce v
ViL Low-level input voltage —0.3 0.65 \
VoH High-level output voltage foH= — 1TmA c.4 v
VoL Low-level output voltage loL=2mA 2.4 \"
Iy Input current Vi=0-~5.5V +1 nA
lozH Off-state high-level output current VI(C51) =2.2V., Vg=2.4V ~V¢¢ 1 uA
lozu Off-state low-level output current VI(C81)=2.2V, Vo=0.4V —1 uA
leer Supply current from Ve CS1=0.01v. other mputs = Ve, 9 22 mA
QOutput open
Ice2 Supply current from Voo CS1=0.01V, other inputs =2..2V. 13 27 mA
Output open
lcea Supply current from Voo CSz <0.2v 1 ~A
Ci Input capacitance. all inputs Vi=GND, V,=25mVrms, f= 1MHz 8 pF
Co Output capacitance Vo=GND, Vo =25mVrms, f=1MHz 8 12 pF
Note 1 : Current flowing into an IC is pesitive; out is negative.
TIMING REQUIREMENTS (For Write Cycle) (Ta=0~70T. Voc=5V + 10%. unless atherwise noted)
Symbol Parameter Alt Test conditions Limits Unit
symbol Min Typ Max
tc (wR) Write cycie time twe 450 ns
tw(WR) Write pulse width twp Input puise 250 ns
tsu (AD) Address setup time with respect to write pulse taw Vin=2.2V 130 ns
twr Write recovery time twr ViL=0.65V 50 ns
tsu (oD) 0D setup time with respect to data-in tps tr=1f{=20ns 130 ns
tsu (DA) Data setup time tow Reference level = 1.5V 250 ns
th (pa) Data hold time ton load =1TTL, C_ = 100pF 50 ns
tsu (CS1) Chip select setup time towr 350 ns
tsu (csz) | Chip select setup time towz 350 ns
SWITCHING CHARACTERISTICS (FOr Read Cycle) (Ta=0~70°C. Vcc=5V * 10%. unless without noted)

Symbol Parameter :y‘:';'\bol Test conditions Y. L':::s Y. Unit
tc (RD) Read cycle time tre Input puise 450 ns
ta (AD) Address access time ta Vin=2.2V 450 ns
ta(cs1) Chip select access time tcor ViL=0.65V 400 ns
ta (cs2) Chip select access time tcoz tr=1f=20ns 500 ns
ta (oD) OD access time too 250 ns
tpxz Output disable time (note 2) tor Reference level = 1.5V 130 ns

load=1TTL, Ci=100pF
tdv (AD) Data valid time with respect to address tom 1] ns
Note 2 tpxz is from TSy. CSz. or OD. whichever occurs first
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TIMING DIAGRAMS
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4 : Indicates that during this period the data-out is invalid for this

Hatching indicates the state is unknown.

The center line indicates a floating (high-impedance) state.
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POWER-DOWN OPERATION
Electrical Characteristics (Ta=0~70"C. unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vce(PD) Power-down supply voltage 2 v
2.2vsVcc(PDiSV 2.2 Vv
ViI(Cs) Power- down chip select input voltage ¢G(PD) ce
; 2V=Vco(Pp)s2.2V Vce(Pp) v
t cc(PD) Power-down supply current from Veg Vge=2V, alt inputs =2V 1 uA

Timing Requirements (Ta=0~70'C, VCC=5V +10%. uniess otherwise noted)

Limits
Symbot Parareter Unit
Min Typ Max
tsu(PD) Power-down setup time 4] ns
tR(PD) Power-down recovery time tc(RD) ns

Timing Diagram
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