M5MS5258P,J-35,-45,-45L

262144-BIT(65536-WORD BY 4-BIT)CMOS STATIC RAM

MITSUBISHI LSis

DESCRIPTION .
The M5M5258P is a family of 65536 word by 4-bit static
RAMs, 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 direct-
ly TTL compatible. They include a power-down feature as
well.

FEATURES

® Fast access time M5M5258P, J-36 . . . 35 ns (max)

M5M5268P, J-45. . . 45 ns (max)

M5M65258P, J-45L . . 45 ns (max)

® Low power dissipation Active ....... 300 mW (typ)
Standby . ..... 0.5 mW (typ)
Stand by(-45L). . . 50 uW (typ)

® Power down by S

® Single 5V power supply

® Fully static operation

Requires neither external clock nor refreshing
® All inputs and output are directly TTL compatible
® Easy memory expansion by chip-select S input

APPLICATION

High-speed memory systems

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

Jn a read operation, after setting W to high, and 5 to low

PIN CONFIGURATION (TOP VIEW)
Ag— 1] Vee(5V)
Ag— 2] 23] — As
Av— [3] — As
Ags— [4] — A7
ADRPOT 1 A13 = z — Ay | ADDRESS
A 6] é — Ay
Ag— %' — A
Ag — -C.- s DOg
Az — 9] 16] «+ DQ3
| Az — — D0 DATA 1/O
CHip SELECT 5 — 0l o ._,[io'
(0v) GND 13— W WRITE CONTROL
Outline 24P4Y (DIP)
24P0J (SOJ)

if the address signals are stable, the data is available at the
DQ terminal.

When § is high, the chip is in the non-selectable state,
disabling both reading and writing. [n this case the output is
in the floating (high-impedance) state, useful for OR-ties
with other devices.

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.

BLOCK DIAGRAM
( - ) - ) !
Ao (2)
Ay 9- 9 24) Vec (8V)
Az = fea 1) GND (OV
A g 22| 16 |ZE|256 | MemoRY ARRAY (ov)
3 zul o Jd0ak 45 256 ROWS
As @ gL <8 1024 COLUMNS ~
As (1) ga gg 14 D0y
Ag @ x
ADDRESS INPUTS < A, (71) !
T {1024 o
S g | | L 2aee ’
IRCUI
ho S5 1 e ! &DATA 1/0
A (9) Su a2 PR
Ary ] o 256 1) 003
A1z (20) 25 z5
A3 (5) a° %3
(8]
Ara () 8 17) DQq
Ats o — | /
CHIP SELECT INPUT  § (1) :é}
t
WRITE CONTROL INPUT W (13) J
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M5MS5258P, J-35,-45,-45L

262144-BIT(65536-WORD BY 4-BIT)CMOS STATIC RAM

MODE SELECTION

s w Mode Data 1/0 ice
H X Non selection High-impedance Standby
[ L Write Oy Active
[ H Read DouTt Active
HIVig LIV XV orVy
ABSOLUTE MAXIMUM RATINGS
Symbal Parameter Conditions Ratings Units
vee Supply voltage -35% 7 R W\T”
Vi Input ‘;0;395 With respect to GND T f;'_w{ﬂ o v
Vo ' Output valtage ) T Tas T v ]
Pd Maximum power dissipation o T IV o W
Topr Qperating temperature L 10 85 i V“C
Tsig Storage ter;p;a_n;re - 744_5?, 77‘1‘570"47“ i Vjc ]
* Pulse width = 20 ns, In case of DC: -0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0-70'C, Voo =5V £10%. unless otherwise noted)
Limits
Symbol Parameter Test conditions — - - Unit
Min Typ Max
ViH High-level input voitage 2.4 Voo +0.3] ) v
ViL Low-leve! input voltage —D0.5 % 0.6 7 T
Vor High-level output voltage lon=~— 4 mA 2.4 v
I 7\/0;7 Low-level output voitage T loL= B mA T 0.4 1 V 7
%L tnput current ) ) Vi=0~6 5v - 77477 L ) __”,A . ‘J
oz Oft-state output current Vi(§)=Vin . Vo=0~Vcc 10 A
teer ) Supply currenl-ﬁom Vee - V()= V) Outputopen T ﬁgl?()ﬁr mA ]
kl;ccz g;nd by current - Vi(s)= Vin - - 3 mA
AR e | U R N
lces Stand by current Vi (& 2 Voo —0.2V ‘ —35, —45 a.1 2 mA
| —asL [ 10 | 100 | A

Note 1. Current flow into an IC is positive, out Is negative,
* in case of AC: 3.0V [Pulse width £ 20 ns)

CAPACITANCE (Ta=0-~70°C, Veg=5V £10%, unless otherwise noted)

Limits -—l
Symbol Parameter Conditions . - Unit
Min Typ Max
(o] Input capacitance V|=GND, V|=25mVrms, f=1MHz ’> 5 pF
y
Co Output capacitance Vo=GND,Vo=25mVrms, t=1MHz 6 pE

AC ELECTRICAL CHARACTERISTICS (Ta=0~70°C. Vog =5V £10%. uniess otherwise noted )

(1) MEASUREMENT CONDITIONS Vee Ve

Input pulselevels . ............. Viw =3V, V=0V 480Q 480Q
Inputriseand falltime .................... 3ns 0 o

Input timing reference level . ... V) =24V, V, =06V

Output timing reference leve . . . . Vgoy =2V, Vg = 0.8V 255Q |3°‘:F_ 2550 Snr?Td
Qutputloads . ............... ...... Fig. 1, Fig. 2 (wmd;:%m (sct):e and IIG

Fig. 1 Output load Fig. 2 Output load for ten, tdis
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MSMS258P, J-35,-45,-45L

262144-BIT(65536-WORD BY 4-BIT)CMOS STATIC RAM

(2) READ CYCLE

M3MB258P, U-85 M5M5258P, J-45, -45L
Symbol Parameter Unit
Min Typ Max Min Typ Max
te(r) Read cycle time 35 45 ns
ta(a) Address access lime 35 45 ns
ta(s) Chip select access time 35 45 ns
tv(ay Data valid time after address 5 5 ns
ten(s) Chip selection to output active 5 3 ns
tdis(s) Output disable tme from CS 0 20 [} 20 ns
tpy Power-up time after chip selection 0 1) ns
tep Power down time after chip deselection 35 45 ns
{3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1
tcr
Vin \ s
Ag—Ays x
Vi 7
ta (a)
v (a) tv (n
Ving
DQ h ¥ -
(Boun PREVIOUS DATA VALID UNKNOWN DATA VALID
(Dou
Vil
W=t
S=v
Read cycle 2 ot 2
. Visy ~\
5 R /
V.
ta (s) {Note 3}
(Note 3) tais (s)
Vi ten (s)
DO - Hi-Z
(Dout UNKNOWN DATA VALID
Vil .
Tey tpo
Figy) e e o o - — ——— - —— - —-
fee 50% 50%
leez
W=H Note 2 Addresses valid prior to or coincident with S transition low.
3 Transiion 15 measured $500mV from steedy statk voltage with specified loading in Figure 2
382 A%‘
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262144-BIT(65536-WORD BY 4-BIT)CMOS STATIC RAM

(4) WRITE CYCLE (Ta=0-70"C, Vge=5V£10%. unless atherwise noted)

M5M5258P, J-85 M5M5258P, U-45, -45L
Symbol Parameter Unit
Min Typ Max Min Typ Max
to(w) Write cycle time 35 45 ns
tsu(s) Chip select setup time 30 35 ns
tsu(a Address setup time (W) 0 0 ns
Tsu(a)2 Address setup time (S) 0 0 ns
Tw(w) Write pulse width 30 35 ns
trec (w) Write recovery time 5 5 ns
tsu(p) Data setup time 15 20 ns
th) Data hold ime [} 0 ns
tdis(w) Output disable time from W 15 15 ns
ten(w) Output enable time from W 0 0 ns
tsu(A-WH)| Address to W high 30 35 ns
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode)
tow
Viy -
Ag~Ais X 1
VIL N -
tsuts)
Vin
s T,
o, LEOONAREAAND g ;
tsu (a-WH trec (w)
tsuqann twiw)
_ Vin | Ia
v N\ /
ViL - 7
ts 1o} th (o
DO . Vin _,1
o Xk DATA STABLE S(
VL
(NGt 3]
\ t
s ws o Y Nt )

SRR ANNRNNANTANNRR AN NN NN NNRRANANNNNNNNRR N W2 L Ll
©out) o LTI T LT LT T NNV
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M5M5258P, J-35,-45,-45L

262144-BIT(65536-WORD BY 4-BIT)CMOS STATIC RAM

Write cycle 2 (S control mode)

tow
Vin
Ap - Aty X
Vi
tsu(arz tsu (s trac (w)
Vin p
s /
Vi 7
fw (W
Vim o
I N RO gex e
i 0000009, LE00000, 0000000000 LOQOOOQO000
tsu (0) th (o
- Vi
o X DATA STABLE X
(i
Vi
(Note 3} |ten (s) s (wd {Note 3)
'
Do o N\ Hi-Z
(Dout Vo P‘:::::::::::/
{Note 5)
Nutee 4 Hathurg indicates the siate is don‘t care.
5 When 1he falling edge of W is simultaneous or prior to the falling edge of S,
the nutput is maintained in the high impedance.
DATA RETENTION CHARACTERISTICS (Ta=0~70"C. unless otherwise noted)
Limits 3
Symibol Character istics Teat condition Units
. Min Tvp Max
Vr:tr‘:’:\) Power down supply voltage 2 v
— e - RS - Vi & Vec— 0.2V
Viig Chip select input voltage Vee-0.2 \"
s e —eee———— V& Vg — 0.2V or
tsn pry Power down setup time 0 ns
- — e —e——————— VS V(50.2V
fros pn Power down recovery time 45 ns
Voo =3.0v 50 A
e i Power down supply current
Vo =5%.5V 100 uA
Nate 8. This s anly MOMB2E8P .46
TIMING WAVEFORM FOR POWER DOWN
Vrie
4.5V 4.5V
Tsuiph; lreciPD)
3 2.4v 2.4v

§zvec—0.2v
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