M5M5258BP,J-15,-17,-20,-25,-35,

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

MITSUBISHI LSIs

-20L,-25L,,-35L,,

DESCRIPTION

The M5MB258B is a family of 65536 word by 4-bit static
RAMSs, fabricated with the high-performance CMOS silicongate
MOS process and designed for high-speed application. These
devices operate on a single 5V supply, and are directly TTL
compatible. They include a powerdown feature as well.

FEATURES

® Fast access time MBMB258BP, )15 oeeen 15ns(max)
MBMB258BP,J-17+oeeeeeeee 17ns(max)
MBMbB258BP,J-20,-20L -+ 20ns(max)
MBME258BP,J-25,25L -+ 25ns(max)
MBMB258BP,J-35,-35L -+ 35ns(max)

® | ow power dissipation

ACHIVE -+ vvveeeaneeaenereeenrren e 300mW (typ)
Stand by(-15,-17,20,-25,-35) -+ 5mW(typ)
Stand by(-20L,-25L,-35L) --+-eov o 50 uW(typ)

® Power down by S

@ Single 5V power supply

® Fully static operation

® Requires neither external clock nor refreshing

® All inputs and outputs are directly TTL compatible
® Fasy memory expansion by chip-select (3) input

@ All address inputs are changeable with each other

APPLICATION
High-speed memory systems

FUNCTION

A write operation is executed during the S low 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.
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In a read operation, after setting W to high, and 3 to low
if the address signals are stable, the data is available at the
DQ terminal.

When S is high, 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 other devices.

Signal S controls the power-down feature. When S goes
high, power dissipation is reduced extremely. The access time
from $ is equivalent to the address access time.
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M5M5258BP,J-15,-17,-20,-25,-35,-20L,-25L,-35L

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

MODE SELECTION
S W Mode Data [/0 lcc
H X Non selection |High — impedance Stand by
L L Write Din Active
L H Read Dout Active
H:ViH L:ViL X:ViL or ViH
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage - 35%~7 \
Vi Input voltage With respect to GND - 35%~7 \4
Vo Qutput voltage - 35%~7 \%
Pqd Maximum power dissipation 1 W
Topr Operating temperature 0~70 C
Tstg(bias) | Storage temperature(bias) -10~85 T
Tstg | Storage temperature — 65~150 T
* Pulse width = 20ns, In case of DC: -~ 0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
Symbol Parameter Test conditions Min Lll,"\:gs Max Unit
ViH High-level input voltage 2.2 Veot0.3 \'
ViL Low-level input voltage -05% 0.8 Vv
VoH High-level output voltage lod = — AmA 2.4 \
VoL Low-evel output voltage loL = 8mA 0.4 \
I Input current Vi=0~Vce 2 LA
| loz | Off-state output current ViB) = Vi, Vo = 0~Vcc 10 uA
Vi) = ViL AC(15, 17ns cycle) 130
lcct Supply current from Vcc 0 AC(20,25,35ns cycle) 120 mA
utput open
DC 70 85
AC(15,17ns cycle) 50
lccz Stand by current ViS) = VH AC(20,25,35ns cycle) 40 mA
Other VIZVIK or SVIL 30
Vi®=Vee-0. 2V |.15.17.-20.25.35 1 10 mA
lccs Stand by current Other Vi<0.2V
or ViVoc-0. 2v] -20L, -25L, -35L 10 100 uA
Note 1. Current flow into an IC is positive, out is negative.
* — 3.0V in case of AC(Pulse width = 20ns)
CAPACITANCE
Symbol Parameter Test conditions Min L:rrzzs Max Unit
C Input capacitance Vi= GND, Vi=25mVrms, f =1MHz 5 pF
Co Output capacitance Vo= GND, Vo=25mVrms, f =1MHz 7 pF
AC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
vee vee
(1) MEASUREMENT CONDITIONS g
480 Q 480 Q
Input pulse levels «wwrerereeemerees ViH =3V, ViL =0V
Input rise and fall time------rrrermrerrerer s 3ns a 300F a SoF
Input timing reference levels -------- Vi =24V, ViL=086V 255 Q ::(Inc;l’uding ) 255 Q lnpcluding )
Output timing reference levels:- Von = 2.0V, VoL = 0.8V scope and JIG scope and JiG
™

Output loads

Fig.1 Output load

Fig. 2 Output load for ten, tdis
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M5M5258BP,J-15,-17,-20,-25,-35,-20L,-25L ,-35L

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

(2) READ CYCLE
| Limits
Symbol Parameter M5M5258B-15/M5M5258B~17M5K52588-20,-20LM5MS 258B- 25, - 25LM5M5258B-35,-35L]  Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tCR Read cycle time 15 17 20 25 35 ns
ta(A) Address access time 15 17 20 25 35 ns
ta(s) Chip select access time 15 17 20 25 35 ns
tw(A) Data valid time after address 3 3 3 5 5 ns
ten(s) Output enable time after chip selection| 3 3 3 5 5 ns
tdis(S) Output disable time after chip deselection | O 7 0 7 0 8 0 10 0 10 ns
tPU Power-up time after chip selection 0 0 0 0 0 ns
tPD Power-down time after chip deselsction 15 17 20 25 35 ns
(3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1
tcR .
ViH
\ _J
Ac~Ais X
VIL 7N
ta(a)
tv(a) tv(A)
VOH
v |
e PREVIOUS DATA VALID UNKNOWN ){ DATA VALID ><
Dout) X
W=H
S=L
Read cycle 2 (Note 2)
VIH \ i
3 /
viL
ta(s) (Note 3)
! (Ntote )] tdis(S)
on(S)
DQ Vor Hi-Z
(Dout) UNKNOWN DATA VALID
Vot X
tPD
lcct
lee 50% 50%
fcc2
W=H Note 2. Addresses valid prior to or coincident with S transition low.

3. Transition is measured *500mV from steady state voltage with specified loading in Figure 2.
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M5M5258BP,J-15,-17,-20,-25,-35,-20L,-25L,-35L

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

(4) WRITE CYCLE
Limits
Symbol Parameter M5M5258B-15|M5M5258B-1 7 M5M52588-20, -20LM5M5258B-25, -25LM5MS 2588~ 35, - 35U Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tow Write cycle time 15 17 20 25 35 ns
tsul(S) Chip select setup time 12 13 15 20 30 ns
tsu(A)1 Address setup time(W) 0 0 0 0 0 ns
tsu(A)2 Address setup time(5) 0 0 0 0 0 ns
tw(W) Write pulse width 12 13 15 20 25 ns
trec(W) Write recovery time 0 ¢} 0 0 Q0 ns
tsu(D) Data setup time 7 7 8 10 15 ns
th(D) Data hold time 0 0 0 0 0 ns
tdis(W) Output disable time after W low 0 7 0 7 0 8 0 10 0 10 ns
ten(wW) Qutput enable time after W high 0 0 0 0 0 ns
tsu(aWH) | Address to W high 12 13 15 20 30 ns
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode)
tow
VIH s ) B 4
Ao~A1s >< x
ViL N 7\
tsu(S)
5 TR
il (ﬁ!om 4 ,’0.0,0,0,0,0,0.0.0.0‘ (Note 4)
tsu(A-WH)
trec(w)
tsu(a) ) tw(w)
Vi
w /|
ViL N
L tsu(@ th(D®) |
ba ViH
©in) DATA STABLE
ViL
) (Note 3)
tdis(w) ten(w) (Note 3)
Vor .
DO N AN N HiZ i
oy I N
AMIISUBISHI
ELECTRIC 3-49



MITSUBISHI LSIs

M5M5258BP,J-15,-17,-20,-25,-35,-20L,-25L.,-35L

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

Write cycle 2 (S control mode)

tew
VIH e X Y
Ao~Ai1s ><
VIL K 7 N
tsu(a)2 tsu(s) trec(w)
ViH \ s
s A /
Vi K J
twiw)
VIH VAV AV WAV VAW, BN NN N SN N % NN NN 0SSN N AN AN NN AN
W R e n 33555, R R RS
SELRRKKKEK (Note 4) XXX SQEBRELERRKRK (Note  4) SXSEKEKERK,
viL SHICHXICIKIOR & o = o ¢ SSRGS CRICRRIHIICIITH A s A SRORS
tsu(D) th(D)
-
ViH s \
?S ) DATA STABLE X
N
ViL K 7
(Note 3) |[ten(®) taswy  Note 3
VOH i
DQ ANARARARARRRNLY HiZ
Dow) NZLLZIIIIITT ]

(Note 5)
Note 4. Hatching indicates the state is don't care.

8. When the falling edge of W is simultaneous or prior to the falling edge of S,
the output is maintained in the high impedance.

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

L Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
Vceepy | Power down supply voltage 2 \%
Vi, Chi fect input voltage Voc-0. 2 \'
K] _seect bt v - - Vi§) 2 Vee - 0.2V

tsu(PD) Power down setup time 0 ns

ViZVee — 0.2V or 200 20

) ov=visozv -
trec(PD) Power down recovery time -25L 25 ns
-35L 35

Vee = 3.0V 50

lecPD) Power down supply current e—y 00 wA
Note 6. This is only M5MB258BP, J-20L, -25L, -35L
TIMING WAVEFORM FOR POWER DOWN
Vee
45Y 45v
tsu(PD) trec(PD
2.4v 2.4V
5
Szvec-0.2v
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