294912-BIT (32768-WORD BY 9-BIT) CMOS STATIC RAM

M5M5279P,J-20,-25,-35,
-25L,-35L

DESCRIPTION

The MS5M5279 is a family of 327688-word by 9-bit static
RAMSs, fabricated with the high-performance CMOS silicon-
gate MOS process and designed for high-speed application.
These devices operate on a single 5V supply, and are directly
TTL compatible. They include a power-down feature as well.

FEATURES

® Fast access time MBMBZ2TIP,J-20 < evevemeees 20ns{max)
M5MB279P,J-25,-251 -~ 26ns(max)
MBMB2T9P,J-35,-3BL «--- 35ns{max)

® Low power dissipation
Active ........................ 300mW(typ)
Stand by(-20,-25,35) ----- 5mW (typ)
Stand by(-26L,-35L)----- 50 uW(typ)

® Power down by 51

® Single BV power supply

® Fully static operation

® Requires neither extenal clock nor refreshing

® All inputs and outputs are directly TTL compatible

@ Fasy memory expansion by chipselect (51, S2} input

® Output enable (OE) prevents data contention in the I/0 bus

@ All address inputs are changeable with each other

APPLICATION
High-speed memory systems

FUNCTION

A write operation is executed during the 3t low, Sz high, and
W low overlap time. In this period, address signals must be
stable. When W is low, the DQ terminal is maintained in the
high impedance state.

PIN CONFIGURATION (TOP VIEW)
NS
ne 1O [32) vee (BV)
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NC : NO CONNECTION

In a read operation, after setting W to high, 31 to low 32
high and OE to low if the address signals are stable, the data
Is available at the DQ terminal.

When S1 is high, or Sz 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-mpedance) state,
usefu! for OR-ties with other devices.

Signal 51 controls the power-down feature. When 51 goes
high, power dissipation is reduced extremely. The access time
from S is equivalent to the address access time.

BLOCK DIAGRAM
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A5 (6)—{ OB z 0 1152 COLUMNS ) § D05 | OUTPUTS
Ag (5) T 5° o ig DQ7
o [
A7 2 o DQs
ADDRESS & o 7) DQo
NeUTS 0 b 1182 { |
As = COLUMN t/0 -
e R T e B
mo@— =Gl IS T ¢ ]2 .
AEr—Ziia | g 8| (128 =y
A2 B—1=D S <L
A13 @—=1 g L@
L A4 @O o \
CHIP SELECT [ S €& ¥
INPUT | S2 &0)
WRITE CONTOROL 1w @3 T vee(sv)
I P, 19 GND(OV)
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M5M5279P,J-20,-25,-35,-25L.,-35L

294912-BIT (32768-WORD BY 9-BIT) CMOS STATIC RAM

MODE SELECTION
S S2 W OE Made Data input/output icc
H X X X Non selection High-impedance Stand by
L L X X Non selection High-impedance Active
L H L X Write Din Active
L H H L Read Dout Active
L H H H High-impedance Active

H:ViH L:VIL X:VH or ViL

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage - 35% ~7 v
Vi Input voltage With respect to GND -35%~7 v
Vo Output voltage -35%~7 v
Pd Maximum power dissipation 1 w
Topr Operating temperature 0~70 °C
Tstglbasy | Storage temperature (bias) -10~85 c
Tstg Storage temperature ~85~150 T
* Pulse width < 20ns, In case of DC: - 0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
" Limits )
Symbol Parameter Test conditions Min Tvo Max Unit
ViH High-level input voltage 2.2 Vect0.3 v
ViL Low-level input voltage -05% 0.8 \'%
VoH High-level output voltage loH = — 4mA 2.4 v
VoL Low-level output voltage loL = 8mA 0.4 vV
h Input current Vi=0~Vee 2 LA
| loz | Off-state output current Vi3) = Vin, Vo = 0~Vce 10 wA
AC(20ns cycle) 140
Vich = Vi AC(25ns cycle) 130
| f vV
lcer Supply current from Vce Output open | AC(38ns oycle) 120 mA
DC 75 100
_ AC(20, 25, 35ns ¢ycle) 40
lcce Stand by current ViB) = VH Other VI=Via or <Vrl 30 mA
Vig=Yoe-0. 2V 1.20,-25, -35 1 10 mA
Icca Stand by current Other ViZ0. 2v
or VizVee-D. 2v|-25L, -35L 10 100 WA
Note 1. Current flow into an 1C s positive, out I1s negative. * — 3.0V In case of AC(Pulse width = 20ns)
CAPACITANCE
. Limits
t
Symbol Parameter Test conditions Min Tvo Mo Uit
Ci Input capacitance Vi=GND, Vi=25mVrms, f=1MHz 5 poF
Co Qutput capacitance Vo= GND, Vo=25mVrms, f =1MHz 7 pF
AC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vec =5V + 10%, unless otherwise noted)
{1) MEASUREMENT CONDITIONS Voo vee
INPUt PUISE 1BVelS ~-orrrsrererseamiomrniinees ViH =3V, ViL = OV
480 Q 480 Q
|nput rise and fa” t.me ............................................ 3”3 a a
Input timing reference lovels ----------- ViH= 2.4V, ViL = 0.6V 30pF 5oF
o TN ¢ . Syl _ _ 255 Q Including 255 Q Including
utput timing reference levels Vor = 2.0V, VoL = 0.8V (swnta and JIG (Scope ard JlG)
QUEDUL J0AAS -+ oereesereessemcaceeniisie et Fig.1, Fig.2
Fig.1 Output load Fig. 2 Output load for ten, tas
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M5M5279P,J-20,-25,-35,-25L.,-35L

294912-BIT (32768-WORD BY 9-BIT) CMOS STATIC RAM

(2) READ CYCLE
Limits
Symbol Parameter M5M5279-20  |MSM5279-25,-25L [MoM5279-35,-35L|  Unit
Min Max Min Max Min Max
tcr Read cycle time 20 25 35 ns
ta(a) Address access time 20 25 35 ns
ta(s1) Chip select 1 access time 20 25 35 ns
ta(52) Chip select 2 access time 17 22 27 ns
1a(0E) Output enable access time 10 12 15 ns
tv(ay Data valid time after address change 3 5 5 ns
ten(s1) QOutput enable time after S1 low 3 5 5 ns
ten(S2) QOutput enable time after Sz high 0 0 0 ns
ten(OE) Output enable time after OE low 0 0 0 ns
tais(s1) Output disable time after 1 high 0 8 0 10 0 10 ns
tdis(S2) QOutput disable time after Sz low 0 8 0 10 0 10 ns
tastog) | Output disable time after CE high 0 8 0 10 0 10 ns
tPU Power-up time after chip selection 0 0 0 ns
tPD Power-down time after chip selection 20 25 35 ns
(3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1
tcr |
VIH \
Ao~Als x
ViL .
ta(a) |
tv(A) tva)
DQ VOH \
(Dout) PREVIOUS DATA VALID UNKNOWN DATA VALID K
7
W=H Si=L S2=H OE=L
Read cycle 2 (Note 2)
AT 47070700 02020-0T0T0 00 00000
5 ,o,o,ooomo,o,o@.o.o. % l& <
i 00505 (Nate 4) SK6665098585 X (Note 4)
% tais(s1)
28D = (Note 3)
ViH XA
ta(s2) SHRHRHRAIHKS
N s & Sabo. ‘% o DR
ViL
tdis(52)
i (Note 3)
ViH =
KA ZRRXKKS X tacom)
00.0.00,0,0,0.0.0. 2
Ot ViL KKK (ot ’0’0’0‘0’0’0 s F {Noted)
Note 3 tentog) tais(OE)
Norg 3 = (Note 3)
ten(S2)
DO VOH '4
UNKNOWN >< DATA VALID
(Dout) VoL ten(S1) .
tPu tro .
Lol B
lcc 50% 50%
lccz
W=H Note 2. Addresses valid prior to or coincident with 31 transition low.

3. Transition 1s measured *500mY from steady state voltage with specified loading in Figure 2.
4. Hatching indicates the state is don't care.
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M5M5279P,J-20,-25,-35,-25L.,-35L

294912-BIT (32768-WORD BY 9-BIT) CMOS STATIC RAM

(4) WRITE CYCLE
Limits
Symbol Parameter MoMS279-20  [MSM5279-25,-25L | MaM5279-35,-35L Unit
Min Max Min Max Min Max
tow Write cycle time 20 25 35 ns
tsu(s1) Chip select 1 setup time 15 20 30 ns
tsu(s2) Chip select 2 setup time 15 20 30 ns
tsu(A)? Address setup time(W) 0 0 0 ns
teu(a)2 Address setup time(S1, S2) Q 0 0 ns
tw(wW) Write pulse width 15 20 25 ns
trec(W) Write recovery time Q 0 0 ns
tsu(D) Data setup time 8 10 15 ns
th(D) Data hold time 0 0 0 ns
tdis(W) Output disable time after W low 0 8 0 10 0 10 ns
tais(OE) Qutput disable time after OE high 0 8 0 10 0 10 ns
ten(w) Qutput enable time after W high 0 0 0 ns
ten(OE) QOutput enable time after OF low 0 0 0 ns
teuta~wHy| Address to W high 15 20 30 ns
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode)
tcw
VIH Y i
Ao~Ai4 X ﬁx
VIL N N
tsu(S1)
VIH
XK AKX KRR,
‘0’0‘00’0‘0‘0‘0’0’0‘0’0‘0
S S RIS
Vi 2 AOOA A
tsu(S2) KIS
2 Nl m RIS N &)
VIR 'a \
o / \
ViL tsu(A-WH)
tsuayr | twi(w) trec(w)
VIH i
W ]\ /
viL N 7
tsulD) th(os
Da VIH 7 y
(Din) X DATA STABLE X
VIL K 7
tdis(W) ten(OE)
(Note 3} tdis(OF) (Note 3)

DQ
(Dout)

ASELARERRATRARARTRNENRNANANRNRRRRNANY

ten(w)

LI L L

vo LTI A

Hi-Z
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M5M5279P,J-20,-25,-35,-25L,-35L

294912-BIT (32768-WORD BY 9-BIT) CMOS STATIC RAM

Write cycle 2 (S1, Sz control mode)

tow \

VH /4 \
Ao~Ai4 X

ViL . 7

tsu(s1)

VIH \ 4
5 N\ /

ViL S Z

tsu(A)2 trec(w)

VIH Yy
Sz (Note 4) tsu(s2) % (Note 4)

ViL

twiw)
_ VH R R
Vo R e 4 Qoo
tsu(D) th (D)

VIH
0Q )
Oin DATA STABLE )(

Vi

t
ten(s) —-IA dstW) (Note 3)
(Note 3)

VOH g
DQ AEAAARARRARRY HiZ
Dou) ( ) L

Note 5

Note 5 When the faling edge of W is simuttaneous or prior to the faling edge of $1 S2.the output
15 maintained In the high impedance.

POWER DOWN CHARACTERISTICS (Ta =0~70°C, unless otherwise noted)

" Limits .
Symbol Parameter . Test conditions Min Tvo Max Unit
Veoeoy | Power down supply voltage 2 \
Vi®) Chip select input voltage Vi) 2 Vce - 0.2V Vec-0, 2 \%
tsu(PD) Power down setup time VizVeoe - 02V or 0 ns
o d i ovV=Ivi=0.2v 285L | 25
trec(PD) ower down recovery time 350 35 ns
Vee = 3.0V 50
lce(PD) Power down supply current Voe = b.5Y 100 wA
Note 6. This is only MBM5279P, J-25L, -35L
TIMING WAVEFORM FOR POWER DOWN
Ve
45V 45Y
tsu(PD) trec(PD
24Y 24v
S
52 veo -0.2v

x MITSUBISHI
3-82 ELECTRIC




