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M5M5178AP,J,FP-20,-25,

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

MITSUBISHI LSIs

-20L,-25L

DESCRIPTION

This is a family of 8192-word by 8-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.

FEATURES
® Fast access time MBMS5178AP,J,FP-20,-20L-::- 20ns(max)
MSMBS178AP,J,FP-25,-25L - 25ns(max)

® Low power dissipation Active :rere-eeeeeees - 300mW(typ)
Stand-by(-20,-25) 5mW(typ)
Stand-by(-20L,-25L) -+« 50 uW(typ)

® Single + 5V power supply

® Fully static operation : No clocks, no refresh

® Directly TTL compatible : All inputs and outputs

@ Three-state outputs : OR-tie capability

@ Simple memory expansion by 51, S2

@ OF prevents data contention in the 1/0 bus

® Common data |/0

APPLICATION
High-speed memory systems

FUNCTION

The operation mode of the MBMB1T8A is determined by a
combination of the device control inputs 51, S2, W and OE.
Each mode is summarized in the function table.(see next

page)

A write cycle is executed whenever the low level W

overlaps with the low level 31 and the high level Sz. The
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address must be set up before the write cycle and must be
stable during the entire cycle. The data is latched into a cell
on the trailing edge of W, 51 or S2, whichever occurs first,
requiring the set-up and hold time relative to these edge to
be maintained. The output enable input OE directly controls
the output stage. Setting the OE at a high level, the output
stage is in a high-impedance state, and the data bus
contention problem in the write cycle is eliminated.

A read cycle is executed by setting W at a high level and
OF at a low level while 51 and S2 are in an active state
Gi=L S2=H)
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M5M5178AP,J,FP-20,-25,-20L,-25L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

When setting 51 at a high level, the chip is in a non-  FUNCTION TABLE
selectable mode in which both reading and writing are disabled. 51 S2] W OE Mode DQ lco
In this mode, the output stage is in a high-impedance state, L | L | X | X [Non selection] High-mpedance Active
allowing OR-tie with other chips and memory expansion by H | X | X | X [Non selection| High-impedance Stand by
Si. The power supply current is reduced as low as the stand- LiHJLIX Write Din Active
by current which is specified as lccz or lccs. LIH/HIL Read Dout Active
LIH{H|H High-impedance Active
H:VIH L:VIL X:VIH or ViL
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -05% ~7 \'
Vi Input voltage With respect to GND -05% ~Vcc +0.3 \
Vo Output voltage 0 ~Vee \
Pq Power dissipation Ta=25C 1000 mw
Topr Operating temperature - 10~85 C
Tstg Storage temperature - 65~150 C
% =—35V in case of AC (pulse width < 20ns), — 0.5V in case of DC
DC ELECTRICAL CHARACTERISTICS (Ta =0~70%C, Vcc =5V * 10%, unless otherwise noted)
Symbol Parameter Test conditions Min L.'r':gs Max Unit
ViH High input voltage 2.4 Vee+0.3 v
ViL Low input voltage - 05x% 0.6 \4
VoH High output voltage loH = — 4mA 24 \%
VoL Low output voltage loL = 8mA 0.4 vV
I Input current Vi =0~Vee +10 uA
lozn High level output current in off-state Si=VH or S2=ViIL or OE=VH 10 LA
lozL Low level output current in off-state Vijo = 0~Vce -10 WA
’ Si=Vi or S2=ViH |AC(25MHD) 120
lec Active supply current Output open mA
Other inputs = Vi DC 60 70
Icc2 Stand by supply current g?ch_el'V‘iLn’pis;\C/)":’Vcc Sg(ZEMHZ) gg mA
81 =Voc - 0.2V 20, -25 2 mA
lces Stand by supply current Other inputs 0.2V or
Vee - 0.2V -20L, -25L 50 100 pA
ot Input capacitance i‘jﬁ" ZO_E Wt Vi = GND, Vi = 25mVims, f = 1MHz ; of
Co Qutput capacitance Vo = GND, Vo= 25mVrms, f=1MHz 7 pF
Note 1. Direction for current flowing into IC is indicated as positive (no mark).
2. C), Co are periodically sampled and are not 100% tested.
*=-30V in case of AC (pulse width S 20ns), — 0.5V in case of DC
MITSUBISHI
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M5M5178AP,J,FP-20,-25,-20L.,-25L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta =0~70°C, Vcc =5V £ 10%, unless otherwise noted)
(1) MEASUREMENT CONDITIONS

vee Yce
Input pulse levels ViH= 3V, ViL =0V
Input rise and fall times«« eeeerermersmmimes 3ns 480Q 480Q
Input timing standard levels ---reeeseermeensenees ViH= ViL =15V a a
Qutput timing reference levels:--siseerrerreeer YoH = VoL = 1.5V 2550
OULPUL 10adS:-+++ererrersismmsmsmssmsississsssssicisecis Fig. 1, Fig. 2 ISODF ISDF 2850
( Including ) ( Including )
scope and JIG scope and JIG
Fig. 1 Output load Fig. 2 Output load for ten, tdis
(2) Read cycle
[ Limits
Symbol Parameter M5M5178A-20, -20L|{M5MS1784-25, -25L]  Unit
Min | Max | Min | Max
tCR Read cycle time 20 25 ns
ta(A) Address access time 20 25 ns
ta(s1) Chip select 1 access time 20 25 ns
ta(S2) Chip select 2 access time 15 18 ns
ta(OE) Output enable access time 10 12 ns
tv(a) Data valid time after address change 3 3 ns
ten(S1) Output enable time after Si low 3 3 ns
tais(ST) Output disable time after Si high 10 15 ns
ten(s2) Output enable time after Sz high 2 2 ns
tdis(S2) Qutput disable time after Sz low 10 15 ns
ten(0E) Output enable time after OE low 2 2 ns
tais(oe) | Output disable time after OE high 10 "] 15 ns
tPu Power-up time after chip selection 0 0 ns
tPD Powsr-down time after chip selection 20 25 ns
(3) Write cycle
B | Limits
Symbol Parameter MSMS178A-20, -20L(MSM5178A-25, -25L]  Unit
Min | Max | Min | Max
tow Write cycle time 20 25 ns
tsu(S1) Chip select 1 set up time 16 20 ns
tsu(s2) Chip select 2 set up time 12 15 ns
tsu(A) Address set up time 1 (W control) 0 0 ns
tsua)2 | Address set up time 2 (57 control) 0 0 ns
tsu(A)3 Address set up time 3 (S2 control) 0 0 ns
tww) Write pulse width 15 18 ns
trec(w) Write recovery time 3 3 ns
tsu(D) Data set up time 10 12 ns
th(D) Data hold time 0 0 ns
tais(W) Output disable time after W low 10 12 ns
ten(w) Output enable time after W high 0 0 ns
tasoe) | Output disable time after OE high 10 15 ns
ten(0E) Output enable time after OE low 2 2 ns
tsu(AWH) | Address to W high 15 18 ns

B 249825 0025960 400 HE * MITSUBISHI
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M5M5178AP,J,FP-20,-25,-20L,-25L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1

tcR
ViH
X X
ViL
ta(A) ,
‘ tv(a) tv(ay
VoH
Q PREVIOUS DATA VALID UNKNOWN DATA VALID
VoL
Sz2=W=H
Si=0E=L
Read cycle 2 (Note 3)
tcR
ViH
] \ //
ViL Note 4
ta(s1) , taiscsy NOte
ten(s1) (Note 4)
VoH N .
Hi-
Q {  unknown DATA VALID ) vz
N g
Vou
tPu tPD
|CC1 . . - [
fcc }/50% 50 %
lec2
S2=W=H
OE=L Note 3. Addresses valid prior to or coincident with 31 transition fow.
4. Transition is measured +500mV from steady state voltage with specified loading in Figure 2.
Read cycle 3 (Note 5)
tcR ,
ViH /
Se /
Vi
ta(s2) , tasszy ot 4)
ten(s2)
VoH (Note 4) R Hi-Z
o} { unknvown DATA VALID N '
N )4
Vou
w

H
OE=L Note 5. Addresses and ST valid prior to S2 transition high by [ta(A)— ta(S2), ta(S1) — ta(S2)].

z MITSUBISHI
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M5M5178AP,J,FP-20,-25,-20L.,-25L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

Read cycle 4 (Note 6)

4-20

tcR
ViH ————-\
o N\ i
ViL
ta(OE) , tascopy VO
ten(OE)
VoH
(Note 4) A b i
Q { UNKNOWN DATA VALID N HiZ
VoL \‘ "{
S2=W=H o "
=L Note 6. Addresses and 51 valid prior to OE transition low by [ta(a) — ta(og), ta(s1) — ta(oE)].
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode) .
oW
ViH
Ao~Ai2 >< ><
ViL
tsu(st)
Vi R RREIRIH X XXX XKL
N / G 7
VIH
R v bl R o BB
> Vi Koo AU SIS teu(s?) B NI RIEEEEEEEE
ViH
o / \\
ViL tsu(aWH)
tsu(An tw(w) trec(w)
VIH
W \\ //
ViL
X tsu(D) thiD)
VH
I(Dé)m) DATA STABLE
ViL
tdis(w) ten(OE)
v (Note 4) toia(08) ton(w) (Note 4)
OH
DQ SOV SMONNANANNANNNNR QL L Ll
Cow . T2777777777777777777777777 e NIAAANANRRRRRRRNARRANNN
Note 7. Hatching indicates the state 1s don't care.
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M5M5178AP,J,FP-20,-25,-20L,-25L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle 2 (Si control mode) tow
ViH
Ao~Ar2 >< ><
ViL
tsu(st)
ViH \ /
S N / |
ViL
tsu(a)2 trec(W) '
VH
ARG R SRR R R ISTDEE
Sz :Q.}:.:{M:0::3:::0:::: o:::::o::}:o:o:o:o:o:::o:o (Note 7) XXXRRXKKRRLLY
LIRS tsu(S2) R K, SRRALLLIERLL
tw(w)
VIH srersese SRS, 7S 7 > >
— Z5SEEKS 255 ORISR SRR RRRK
dedededetoletels dodelede LOIRRELRIEKK SRR
Dodelelelels Petedelels HIURILAHLEKINE (Note T) KRR
w y ’:’:'Q’Q’Q’Q‘Q‘Q:Wo’o’o’o’o N AR B T SIS
IL
. tsu(D) thD)
ViH
DQ. DATA STABLE
(Dir)
Vi
ten(S1 tdis(W
Is(W) (Note 4)
VoH )
Da (Note 4) NN\ ?}; Hi-Z
(Dout) (Note 8 RLLLLL/A

Note 8. When the falling edge of W is simultaneous or prior to the falling edge of 31,
the output is maintaned in the high impedance.

Write cycle 3 (Sz control mode)

tow
VIH
ViL
tsu(s1)y
VH S SRR R T
5 ooow%‘o‘o’o’ :0:0:0:0:0:0:0:w0:0:0:0:0:0:0:0:0:0:0:0:0
v 2020 ORRXRKS RIRHIKGS RIS
L
tsu(A)3 trec(w)
LS
« VIH
52 / ’ \\
ViL tsu(s2)
tw(w)
Vi Ve e e % A A A A A A LAY
AT KA BRI RIS
W SRR o D SRRSO ESRREERE o 1 35 s s oo
ViL SERAKRKALS SR LRRERR SRR ALK
\ tsu(D) tho
ViH
ba DAT T
(Oin) ATA STABLE
ViL
ten(s2 tais(W)
¢ (Note 4)
Vi
DQ OH (Note 4) A\ N H-Z
"4
Gouw (Note 9Kz 7
Note 9. When the falling edge of W is simultaneous or prior to the nsing edge of S2,
the output is maintained in the high impedance.
10. ten, tdis are periodically sampled and are not 100% tested.
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M5M5178AP,J,FP-20,-25,-20L.,-25L

65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

POWER DOWN CHARACTERISTICS (Ta=0~70°C, Vcc =5V + 10%, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions Vin Tvo Max Unit
Veop) | Power down supply voltage 2 \4
VIBD) Chip select input voltage ViEh 2 Vee — 0.2V Veo-0.2 \'
tsu(PD) Power down setup time Vi2Vee - 0.2V or 0 ns
N g ] ovswvig02v 20L | 20
trac(PD) ower down recovery time ) DB 55 ns
Vee = 3.0V 50
lccPoy Power down supply current Voo =55V 00 uA
Note 11. This is onty MSMS178AP, J, FP-20L, -25L.
TIMING WAVEFORM FOR POWER DOWN
Vce
45V 4.5V
tsu(PD) trec(PD;
2.4V 2.4y
S
Frzvec-02v
|
6249825 0025964 45L H MITSUBISHI
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