MITSUBISHI LSIis

M5MS5188BP,J-15,-20,-25

65536-BIT(16384-WORD BY 4-BIT) CMOS STATIC RAM

DESCRIPTION -
This is family of 16384 word by 4-bit static RAMs, fabri- | PIN CONFIGURATION (TOP VIEW)

cated with the high-performance CMOS silicon-gate MOS {Ao_. : 22]  vee(sv)
process and designecf for high-speed appllcat.lon. These A —[Z] ZI — A
devices operate on a single 5V supply, and are directly TTL rr—[3] - A
compatible. They include a power-down feature as well. z 12
As—[1] [13] - Avr | NPUTS
<
FEATURES TROR Y Al 2 B A
® Fast access time M5M5188BP, J-15 . ... 15 ns (max) As —[5] o [17] - Ao
M5M5188BP, J-20 . ... 20 ns (max) Ag— I3 [55] — 004
M5M5188BP, J-25 . ... 25 ns (max) %
T . Ar—{8] [15) «+DQ3 | para
® Low power dissipation Active ...... 300 mW (typ) A INPUTS
_ Stand by ...... 5 uW (typ) L : ad E1 [14] -+ 00, | ouTPUTS
® Power down by S CHIP SELECT 5 — 10} i3] Do,
® Single 5V power supply (0V) GND E-— W mnpg; CONTROL
. . .
Fully‘statlc .operatlon . Outline 22P4H (DIP)
Requires neither external clock nor refreshing
® All inputs and output are directly TTL compatible
. = - — 24]  Vec(sVv
® Easy memory expansion by chip-select (S) input Ao~ 1] :I colSV)
Ay —2] E — A3
APPLICATON - 7 Ar
igh- . ADDRESS
High-speed memory systems Ay —[1] _2__11 — A1t [ INPUTS
ADDRESS
FUNCTION _ weuts ) Acl] 0 A
A write operation is executed during the S low and W low As — 6] 2 9] — As
overlap time. In this period, address signals must be stable. Ag — é E NG
When W is low, the DQ terminal is maintained in the high A; —[3] E [17) -~ D04
impedance state. ) o . _ As — (3] E +—DQ; | DATA
In a read operation, after setting W to high, and S to low _ : INPUTS
b 2 CHIP SELECT 5 _, g E —0Q: [ouTeurs
if the address signals are stable, the data is available at the INPUT
DQ terminal. NC [14) — 0Q,
=. . Lo y — W WRITE
_ Wh'en Sis hogh,. the Chlp.IS' in the r!on selectable statt?, (0V) GND E w oL NPUT
disabling both reading and writing. In this case the output is
in the floating (high-impedance) state, useful for OR-ties Outline 24P0J {SOJ) nc: NO CONNECTION

with other devices.
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MITSUBISHI LSIs

MSMS188BP, J-15,-20,-25

65536-BIT(16384-WORD BY 4-BIT) CMOS STATIC RAM

Signal S controls the power-down feature. When S goes
high, power dissipation is reduced extremely. The access
time from S is equivalent to the address access time.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Units
Vece Supply voltage —3.5%7 A\
vy Input voltage With respect to GND —3.5%7 v
Vo Qutput voltage ~3_5*~7 \
Pd Maximum power dissipation 1 w
Topr Operating temperature 0~70 ‘C
Tstg(bias) | Storage temperature (bias) * —10~85 °‘C
Tstg Storage temperature —65~150 ‘C
* Puise width = 20ns. In case of OC: ~0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Voo =5V £10%., unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vis High-level input voltage 2.2 Voc+0.3 v
Vie Low-level input voltage —3=* 0.8 A\
VoH High-level output voltage loH=—4mA 2.4 v
Voo R Low-level output voltage loL=8mA 0.4 v
h Input current Vi=0~Vc¢g 10 HA
1ozl Off-state output current ViE) =Vin, Yo=0~Vceg 10 A
. Vi(s) =ViL AC (minimum cycle) 120 mA
lcer Supply current from Vec Output open oo 0 5'0 oA
loca Stand by current Vi) =Vin AC {minimum cycle) 40 mA
Other Vi V|4 of S V) 30 mA
lees Stand by current Y|(§)2VCC—0.2V 10 mA
Other V=0.2V or V|=Vge—0.2V
C input capacitance VI=GND, V|=25mVrms, f=1MHz 5 pF
Co Output capacitance Vo=GND, Vo=25mVrms, f=1MHz 7 pF
Note 1. Current flow into an IC is positive, out is negative.
* Pulse width = 20ns. in case of DC; -0.6V
SWITCHING CHARACTERISTI CS (Ta=0~70°C, Voo =5V +£10%, unless otherwise noted)
MEASUREMENT CONDITIONS vee vee
Input pulse levels . ........ Vg =3V, V, =0V 480Q 480Q
Input rise‘and fall time ................ 3ns 0 Qo 4
input timing reference level . ........... 1.5V L SoF
Output timing reference fevel . ... ........... 255Q ?gc'l’;mg = 2559 Including
...... Vou = VoL = 1.5V scope and JIG scope and JIG
Outputloads . ................ Fig. 1, Fig. 2
| Fig. 1 Output load Fig. 2 Output load for ty,, tdis
|
|
|
|
|
}
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MITSUBISHI LSis

M5M5188BP,J-15,-20,-25

65536-BIT(16384-WORD BY 4-BIT)CMOS STATIC RAM

READ CYCLE
M5M5188B-15 M5M51888-20 M5M51888-25
Symbol Parameter Unit
Min Typ Max Min Typ Max Min Typ Max
tcr) Read cycle time 15 20 25 ns
taa Address access time 15 20 25 ns
ta(s) Chip select access time ! 15 20 25 ns
tv(a Data valid time after address 3 3 5 ns
ten(s) Output enable time after chip selection 3 3 5 ns
tdis(s) Output disable time after chip deselection 0 10 0 10 0 15 ns
tpu Power-up time after chip selection 1] 0 1} ns
tro Power down' time after chip deselection 15 20 25 ns
WRITE CYCLE
M5M51888-15 M5M51888-20 M5M51888- 25
Symbol Parameter Unit
Min Typ Max Min Typ Max Min Typ Max
tow) Write cycle time 15 20 25 ns
tsu(s) Chip select setup time 12 15 20 ns
tsua Address setup time 1 (W CONTROL) 0 0 0 ns
tsu(ayz Address setup time 2 (S CONTROL) 1] 0 0 ns
tww) Write pulse width 12 15 20 ns
trec(w) Write recovery time 0 0 ns
tsu( Data setup time 8 9 10 ns
th) Data hold time 0 0 0 ns
tdis(w) Output disable time atter W low 0 8 0 8 0 10 ns
tenw) Output enable time after W high 0 0 [s] ns
tsu(a-wH)| Address to W high 12 15 20 ns
TIMING DIAGRAMS ton N
Read cycle 1
Ag—-Ai3 X
la(a)
tva) tv(a)
DQ P
(Output) REVIOUS DATA VALID UNKNOWN DATA VALID
W=H
S=L
N
Read cycle 2 (Note 2 ton
s \ /
{Note 3)
tacs) tdis (s)
{Note 3}
ten(s)
. p
DQ '8 g N
0 UNKNOWN DATA VALID
utput) N l
K _7
tey tpp
F o I L Y S —
Ice 50% 0%
tccz . - T
_ Note 2. Addresses valid prior to or coincident with S transition low.
W =H 3. Transition is measured ¥500mV from steady state voltage with specified loading in Figure 2
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M5SM5188BP,)-15,-20,-25

65536-BIT(16384-WORD BY 4-BIT) CMOS STATIC RAM

TIMING DIAGRAMS
Write cycle 1 (W control mode)

: RETEXR R R XXX XX TS
R BBy
= \ /

A
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ovewt /1T T T T E ALLLLLARRRRRRRRRRRANY

Write cycle 2 (S control mode)

tow |
a )( :
- tsu(a)e tsu(s) frec (w)
T
§ \ /
L tw(w)
- QOXX
w (Note 4) ”’
V¥ \ SRR
| tsu (D) th(o)
Do * DATA STABLE k
{INPUT)
{Note 3} . tdis (w) (Note 3)

ten(s)

- !
DQ
(OUTPUT) A

Note 4. Hatching indicates the state is don’t care.
5 When the falling edge of W is simultaneous or prior to the
falling edge of S, the output is maintained in the high impedance.

<

{Note 5)

MITSUBISHI

5—42 ELECTRIC

This Material Copyrighted By Its Respective Manufacturer



