MITSUBISHI LSIs

MSL 2114L P, S; P-2, S-2; P-3, S-3

4096-BIT (1024-WORD BY 4-BIT) STATIC RAM

DESCRIPTION

This is a family of 4096-bit static RAMs organized as 1024
words of 4 bits and designed for simple interfacing. They
are fabricated using N-channel silicon-gate MOS techno-
logy. They operate with a single 5V supply, as does TTL,
and the inputs and outputs are directly TTL compatible.
/0 terminals are common.

PIN CONFIGURATION (TOP VIEW)

As (1] (8 Vce (5V)
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FEATURES As—[3] [l6]e—As } ADDRESS INPUTS
ADDRESS INPUTS { Az—»{4] < (15)e-Ag
Parameter MSL 2114LP,S-2|M5L 2114LP,S-3| M5L 2114LP.S @
Access time (max) 200ns 300ns 450ns Ao~ g f1a]+> 1/ Oy
Cycle time (min) 200ns 300ns 450ns A=l 2  [@e1/02| para
v INPUTS/0UTPUTS
® Low power dissipation: 50uw/bit (typ) i?_’ i+ 1/03
® Single 5V supply voltage (+10% tolerance) CHIP SELECT INPUT CS —[8] [ile»1/0a
® Requires neither external clock nor refreshing (0OV)GND (5] 0« R/W READ/WRITE INPUT
® All inputs and outputs are directly TTL compatible
® All outputs are three-state, with OR-tie ca_pability Outline 18P1 (M5L 2114LP)
® Easy memory expansion by chip-select (CS) input 18S1 (M5L 2114LS)
® Common data |/0 terminals
® |Interchangeable with Intel’s 21141 and Ti‘s TMS4045 in
pin configuration and electrical characteristics
During a write cycle, when a location is designated by
APPLICATION address signals Ap~A, and the R/W signal goes low, the

® Small-capacity memory units

FUNCTION

These devices operate with a single 5V power supply, and
the” inputs and outputs are directly compatible with TTL.
Al circuits are completely static, rendering external clock
and refresh operations unnecessary, and making the mem-
bers of the series extremely easy to use. Common data
input and output terminals are provided.

data at the 1/0 terminals is written.

During a read cycie, when the R/W signal goes high and a
location is designated by address signals Ay~A,, the data
of the designated address is available at the 1/O terminals.

When signal CS is high, the chip is in the non-selectable
state, disabling both reading and writing. In this case the
data outputs are in the floating (high-impedance) state,
useful for OR-ties with the output terminals of other
chips.
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MSL 2114L P, S; P-2, S-2; P-3, S-3

4096-BIT (1024-WORD BY 4-BIT) STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbot Parameter Conditions Limits Unit
Veo Supply voitage —0.5~7 Vv
Y Input voltage With respect to GND —0.5~7 v
Vo Output voltage —0.5—~7 A

: M5L 2114L P | Ta=25C 700 mw
Pa Maximum power dissipation
M5L 2114L S Ta=25T 1000 mw
Topr Operating free-air ambient temperature range 0~70 T
Tstg Storage temperature range MSL 2114L P —40~125 T
MSL 2114L S —65~150 <

RECOMMENDED OPERATING CONDITIONS (Ta=0- 70°C. unless otherwise noted)

Limits.
Symbol Parameter Units
Min Nom Max
vee Supply voltage 4.5 5 5.5 A\
ViL Low-level input voitage —0.5 0.8 \%
Vin High-level input voitage 2 Voo \

ELECTRICAL CHARACTERISTICS (Ta=0~70C. Vcg=5V + 10%. unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min Typ Max

VIH High-level input voltage 2 Vce v
ViL Low-leve! input voltage —0.5 0.8 \Y
VoH High-ievel output voltage lon= —200uA. Vcc =4.5V 2.4 \%
VoH High-level output voltage loh=—1ImA . Vcc=4.75V 2.4 v
VoL Low-level output voltage loL=2.1mA 0.4 \
I Input current V| =0~5.5V 10 uA
lozH Off-state high-tevet output current Vi(€s)=2V. Vo=2.4V ~ Vo 10 uhA
lozL Off-state low-level output current Vi(CS)=2V, Vpo=0.4V . —10 HA
lce Supply current from Vgg V1=5.5V, {(all inputs). output open Ta=25T 40 65 mA
Ci Input capacitance, all inputs Vi=GND, V,=25mVrms, f=1MHz 3 5 pF
Co Output capacitance Vo=GND, Vo=25mVrms, f=1MHz 5 8 pF

Note 1 : Current flowing into an IC is positive; out is negative

TIMING REQUIREMENTS (FOI’ Write Cycle)( Ta=0-~70C. Vgc=5V + 10%. unless otherwise noted) (Note 2)

MSL 2114L P-2,S-2 | M5L 2114L P-3,S-3 MS5L 2114L P, S
Symbot Parameter Al Limits Limits Limits Unit
symbol
Min Typ Max Min Typ Max Min Typ Max
tc(wR) Wirite cycle time twe 200 300 450 ns
tsu(an) Address setup time with respect to write pulse 0 0 o ns
tw(wR) Wirite pulse width tw 120 150 200 ns
twr Write recovery time twr 0 0 0 ns
tsu(pa) Data setup time tow 120 150 200 ns
th(pa) Data hold time toH 0 [¢] [ ns
tsu(Cs) Chip select setup time 120 150 200 ns
tpxz(wR) Output disable time with respect 10 write pulse torw 40 80 100 ns

SWITCHING CHARACTERISTICS (FOI’ Read CYCIe) (Ta=0-70T, Vgc=5V + 10%. uniess otherwise noted) (Note 2)

MS5L 2114L P, S-2 MS5L 2114L P, S-3 MSL 2114L P, S
Symbol Parameter sA\:Imbol Limits Limits Limits Unit
Min Typ Max Min Typ Max Min Typ Max
te(RD) Read cycle time tre 200 300 450 ns
ta(ap) Address access time ta 200 300 450 ns
ta(cs) Chip select access time tco 80 100 120 ns
tpxz(ES) QOutput disable time with respect to chip select toto 40 80 100 ns
tdv(aD) Data valid time with respect 1o address toHa 50 50 50 ns
tPzx(TS) Chip select to output active tex 20 20 20 ns
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4096-BIT (1024-WORD BY 4-BIT) STATIC RAM

TIMING DIAGRAMS
Read Cycle

N tc(RD)

X

£
— ta(cs) tpxz(Ts) n
tpzx(CS)

\
1/01~1/04 / DATA OUT VALID >

(DATA OUTPUTS) \
t
2(AD) tdv(ap)
Write Cycle
tec(wr)
tw(wR)
tsucap) twr
R/W \\ /{
R tsu(Ts)
Cs (NOTE 3) (NOTE 3)
X X b}
tsu(pa)
th(oa)
/ \\
1/01~1/0a DATA STABLE //
(DATA INPUTS) \\
tPxz(WR) 1pxz(TS)
1/01~1/0a DATA OUT INVALID /> WRITE DATA
(DATA OQUTPUTS)
Note : 2 Test conditions Note 3 : Hatching indicates the state 1s don't care
Input pulse level 0.8~2V
Input pulse rise time 20ns
Input pulse fall time 20ns The center line indicates a floating (high-impedance) state.
Reference level
Input 1.5V
Qutput 1.5V
Load=1TTL, CL=100pF
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4096-BIT (1024-WORD BY 4-BIT) STATIC RAM

TYPICAL CHARACTERISTICS

NORMALIZED ACCESS TIME VS.
SUPPLY VOLTAGE

NORMALIZED ACCESS TIME VS.

OUTPUT LOAD CAPACITANCE

Ta=70C Ta=70T
LOAD =1TTL LOAD=1TTL
3 CL=100pF - CL=100pF
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OUTPUT VOLTAGE VoL (V) OUTPUT VOLTAGE  VowH (V)
TYPICAL APPLICATION (for an M5L 8080A P CPU)
ADDRESS BUS (A15~A0, A15:MSB)
N — A A
N N A
A0| [CSoO cst cs2 CS3
s |
A9
A10 gz? 10, cs Cs’ cs cs MSB
B Y L fperor | Jroro \_|_[Aoro A01/04 4-BIT
o Y2 gga s 104 ) s 104 ) e 104 ) ™ {asi04
Y;
I—cgge 3 R/W| R/W R/W R/W
G1
[ Ccs Ccs Ccs
Aq 1704 Ag 110, 20 170y A0 1/0; LSB
a5 104 ) as 10 ) s 104 ) asi0d ) a-BIT
MEMR —FD_ R/W R/W R/W R/W
MEMW
DATA BUS { L \
M5L'2114LP X8 (8K BYTES)
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