MITSUBISHI LS s

M5M5178BP,J,FP-15,-20
M5M5178BVP-20

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

DESCRIPTION

This is a family of 8192-word by 8-bit static RAMs,
fabricated with the high-performance CMQOS silicon-gate MOS
orocess and designed for high-speed application. These
Jevices operate on a single 5V supply, and are directly TTL
sompatible.

FEATURES

® Fast access time MBMB5178BP, J, FP-15---- - 15ns(max)
M5M5178BP, J, FP, VP-20 - 20ns(max)

® Single + 5V power supply

® Fuily static operation : No clocks, no refrests

® Directly TTL compatible : All inputs and ou:puts

® Three-state outputs : OR-tie capability

® Sirmple memory expansion by 31, Sz

o OF orevents data contention in-the 1/0 bus

® Cornmon data (/0

APPLICATION
High-speed memory systems

FUNCTION

The operation mode of the MBMB178B is determined by a
combination of the device control inputs Si, S2, W and OE.
Each mode is summarized in the function table.(see next
page’

A write cycle is executed whenever the ‘ow level W
overlacs with the low level 51 and the high level S2. The
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, whicheve: occurs first,
requiting the set-up and hold time relative to these edge to
be rraintained. The output enable input OF directly controls
the cutput stage. Setting the OE at a high leval, the output
stage is data bus
contention problem in the write cycle is eliminated.

in a high-impedance state, and the

A read cycle is executed by setting W at a high level and
OE at a low level while 37 and Sz are in ar active state
@=L, S2=H)

When setting 51 at a high level, the chip is in a non-
selectable mode in which both reading and writing are disabled.
In this mode, the output stage is in a high-impedance state,
allowing OR-tie with other chips and memory expansion by
Si. The power supply current is reduced as low as the stand-
by current which is specified as lccz or Icca.

PIN CONFIGURATION (TOP VIEW)
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Outline 28P4Y(P)

28PQJ(D)
28P2W-C(FP)
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WRITE

CONTROL INPUT
CHIP SELECT
INPUT

ADDRESS
INPUTS

OUTPUT ENABLE
INPUT

ADDRESS INPUT

CHIP SELECT
INPUT

DATA
INPUTS/
OUTPUTS

M5M5178BVP-20

2] « A10
20] «— 57

[19] «» DQs
18] « DQ7
[i7] +» DQs
[16] «» DQ5
[15] «» DQa
4 GND
13 +» DQ3
12) +» DQ2
[17] «> DO
E«Ao

5]+ 4

[8] « A2

Qutline 28P2C-A

NC: NO CONNECTION

FUNCTION TABLE
S1]S2|W/[OE| Mode DQ lcc
L | L[ X | X |[Non selection| High-impedance Active
H | X | X | X |Non selection| MHigh-impedance Stand by
LIH[L]X Write Bin Active
LIH|H]|L Read Dout Active
LI{H|/H]|H High-impedance Active

H:ViH L:ViL X:ViH or VIL
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M5M5178BP,J,FP-15.-20
M5M5178BVP-20

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

B1.OCK DIAGRAM
Ag @4) — o x 1) D1
A8 @2 & 8192 WORDS x z s 12 DQ2
m2@—Zal ol 8 hegl 8BTS z(8|32 2 D02 | DATA
2; gt & (5 2 l 2 bas PINPUTS/
A5 (5) &Ja 2 (256 ROWS x w 7 >3 Bas OUTPUTS
A4 E— B o 256 COLUMNS) z 5 9 DQ7
Az (< & o 19 DQs
ADDRESS INPUTS L ;‘
wofz | I3 =l
Al Eé 10 Ej 32 8 Zzy
Ao (0 73l o 7 4 u
Ao @——3| | ¥ ca
Al @) ) = S
WRITE CONTROL — f X
INPUT w -
S_] —
CHIP SELECT
INPUTS 8 VeC(5V)
Sz €9) ({9 GND(OV)
QUTPUT ENABLE =g _ S
INPUT OE o )
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vic Supply voltage R -05% ~7 \
N Input voltage o With respect to GND - 05% ~Vec + 0.3 v
Vo Output_voltage . 0 ~Vce \4
Py Power dissipation e L Ta=25%C 1000 mw
Tooar Operating temperature - - 10~85 T
Tswg Storage temperature - 65~150 C
* =35V in case of AC (pulse width 5 10ms), — 05V in case of DC
DC ELECTRICAL CHARACTERISTICS (Tz =0~70%C, Vcc =5V + 10%, unless otherwise noted)
" Limits
Symbol Parameter Test conditions - i
¥ o Min Typ Max Unit
Vik High input voltage - 24 Veet0.3 Y
Vic Low input voltage o —05% 0.6 \
| Vo- High output voltage o lon = — 4mA 2.4 v
Vo Low output voltage o low = 8BmA 0.4 \]
| I Input_current o Vi=0~Vce +10 uA
1074 High level output current in off-state Si=ViH or S2=ViL or OFE = Vi 10 LA
loxi Low level output current in off-state Viso = 0~Vee -10 HA
Si=ViL or S2=ViH | AC(25MHz) 120
lee Active supply current Output open mA
Other inputs = Vi DC 70
. S2=Vi, 51 = VK AC(25MHz) 30
lcez Stand by supply current Other inputs=0~Vee DG 0 mA
. 51 = Voo - 0.2V
lecs Stand by supply current Other inputs £0.2V or Vcc - 0.2V 2 mA
51, Sz, DE W 7
| it = 2o M5 Ty = = =
Ci nput capacitance Ao~A ! 1=GND, VI =25mVrms, f= TMHz 5 oF
Cc Qutput capacitance LVo = GND, Vo= 25mVrms, f =1MHz 7 pF
Note . Direction for current flowing into IC is indicated as positive (no mark)
2. C, Co are periodically sampled and are not 100 % tested
* =—3.0V in case of AC (pulse width S 10ns), — D5V in case of DC
MITSUBISHI
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MITSUBISHI LSis

M5M5178BP,J,FP-15,-20
M5M5178BVP-20

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vecc =5V + 10%, unless otherwise noted)

(1) MEASUREMENT CONDITIONS

Input pulse levels

= ViL =15V
Output timing reference levels Ve = VoL = 1.5V
OULEUT 10adS -+ vresmeererssrermsirn e -Fig. 1, Fig. 2

Input rise and fall time

Input timing standard levels

(2) Read cycle

vee vee
480Q 4802
Q — Q
O—I 255Q

( )

Fig. 2 Output load for ten, tdis

l3ODF

Including
scope and JIG

Including
scope and JIG

( )

Fig. 1 Output load

Limits
Syrbol Pa-ameter M5M5178B-15 | M5M5178B-20 Unit
| R Min | Max | Min | Max
ter Read cycle time - 15 20 ns |
tatar Address access time o 15 20 ns |
tats; Chip select 1 access time e 15 20 ns |
[tz Chip select 2 access time . 12 15 ns
| tacce. Output enable access time - 8 10 ns
tu(ad Data valid time after address change 3 3 ns
ter 5) Output enable time after $i low 3 3 ns
[ a3 | Output disable time after Si high 8 10 ns |
ten ) Output enable time after Sz high . 2 2 néi—
[ a3 Output disable time after Sz low . 8 10 qs*:
Output enable time after OF low 2 2 ns
Output disable time after OF high 8 10 ns
Power-up time after chip selectior | 0 0 ns |
Power-down time after chip selection 115 20 ns
(3) Wilte cycle
Limits
Symbol Parameter M5M5178B-15 | M5M5178B-20 Unit
| . Min | Max | Min | Max
tow Write cycle time e 1.5 20 ns_ |
tsu(st) Chip select 1 set up time - 12 16 ns
tsu(s) Chip select 2 set up time . 10 12 ns
tsu(a)1 Address set up time 1 (W control) 0 0 ns
tsu()2 | Address set up time 2 (51 control) 1.0 0 ns
tsu(8)3 Address set up time 3 (Sz control) 0 0 [‘-_7 ns
tw() Write pulse width - 12 15 ns |
Ef‘l\) Write recovery time o 1o 0 ns |
tsu(2) Data set up time o | =8 10 ns |
th(c) Data hold time 1o 0 ns |
tis(w; Output disable time after W low 8 10 ns_ |
ten(er; Output enable time after W _high 0 0 ns
taiscoe) | Output disable time after OE high 8 10 ns |
ten(OE) Qutput enable time after OE low : 3 3 ns |
tsuAWH) | Address to W high ’r 12 ] ‘]715 [ hs ]
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M5M5178BP,J,FP-15,-20
M5M5178BVP-20

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

(4) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1

tCR
ViH
Ao--Alz >< ><
ViL
. ta(A) .
v tv(a)
VoH
Q PREVIOUS DATA VALID UNKNOWN DATA VALID
VoL
Sz=WN=H
S =0E=L
Read cycle 2 (Note 3)
tcR
VIH
= \\ //
Vi
_tasy . taiscsy Note 4
ten(s 1) (Note 4)
Vo Hi-Z
Q UNKNOWN DATA VALID '
VoL :
tPD
lcc 50 % 50 %
lcca
S2=W=H
OF == _ Note 3. Addresses valid prior to or coincident with 31 transition low.
4. Transition is measured * 500mV from steady state voltage with specified loading in Figure 2.
Read cycle 3 (Note )
. tCR
ViK \
S2 \
Vi
; _tas2) , taissz) VOt 4
!
L ten(s2)
VeH (Note 4) —\ .
Q UNKNOWN DATA VALID N HiZ
1’4
VoL -
W= H
Si=0E=L Note 5. Addresses and ST valid prior to S2 transition high by [ta(A)-- 1a(S2), ta(S1) — ta(s2)].

* MITSUBISHI
4-28 ELECTRIC



M5M5178BP,.J, -8 15 -20
M5M5178BVF- 20
65536-BIT (8192-WORD BY 8-BIT) CM(Q:3 STATIC RAM

Read cycle 4 (Note 6)

s tcR
ViH 4\ /
OF
Vie \ /
tacoE) , taisopy NOte
_E_n(OE) )
VoH , L
(Note 4) Hi-Z
Q { UNKNOWN DATA VALID > '
Vou i "
Sz=W=H - — .y
S-1 Note 6. Addresses and St valic prior to OF transition low by [ta(a) — ta(0E), ta(s1) - ta(oE)].
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode) .
ow
ViH
Vie
tsu(s1)
VH S . 7
Sy (Note 7) % A% (Note 7) g
Vie :
Vin leletelets pLedetel! b N Reloletelelededs LSRRI RKH LK
Sz SRR (Nate 7] K505 ¢ :‘:‘:’:‘:’:‘:’:M‘:‘:°:‘:‘:‘:‘:’:’g" 5
Vi 0.9, 0.0.9.09.0.9.9.0.0.9.9.9.9.9.4 5u(S2) LELLOCEOOVI T V.00.9.9.0.0:0:0.4.0. 20 e
Vin \
o J
ViL L tsu(AWH)
tsuf‘\)l tw(w) trec(w)
ViH ‘
W \ //
Vi ‘
| L tsu(D) th(D) ,
ViH ;
DQ
(i) DATA STABLE
L
taisw) : ten(OE)
v (Note 4) _».t,dﬂ.. LM_ (Note 4)
oH
DQ N NN N Z
(Dout) / ' iz \‘
Note 7. Hatching indicates the state is dor't care.
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M5M5178BP,J,FP-15,-20
M5M5178BVP-20
65536-BIT (8192-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle 2 (S1 control mode) tow
VIH
Ao~-A12 >< ><
Vi
}' tsu(S1)
VIH
st \ //
ViL
tsu(a)2 trec(W)
ViH =~ -
BT SRR / e T Te s e e, SRR
S2 ::::::::::: (Note 7) presesele ’0:0:0:0:0:0:0:0:0}:0:0:0: e e et totetetetedete!
ViL 2OOOGOGREIENKG tsu(s2) R A K A HRRREEEKRKLENE
twiw)
Vin RRIX 4 2 / 4 TS
_ o P R RARAKRAK S QLRI
Note 7) B30 IRILERRRLKE (Note T) SKEEELELLRS
w v W RN LRI IELES R
1L
) tsu(D) tho)
e ViH
. DATA STABLE
(Dir;
ViL
“len(S1) tdis(W
b Is(W) (Note 4)
VoH )
DQ (Note 4) <(\ \> Hi-Z
(Dout) VoL (Nots 8) X/ ‘2

Note 8. When the falling edge of W is simultaneous or prior to the falling edge of 51,
the output is maintained in the high impedance.

Write cycle 3 (Sz control mode)

tow

ViH
Ao~ 212 >< )(

ViL

. tsu(st)
S s % (Note 7)
: trec(w)

Vin / w
Sz / \

ViL L tsu(82)

tw(w)

VH vvvv e A YA A A e S

7 SRR e D BTSN SRR RERR o 1, SRS RRs
SRXRER 0K ,0.0,0.0.0.0.0.0’0,0,0,0.0, QIREEHRRHIIHKS
| teu(®) tho) |

Vi
DQ
(Oin: DATA STABLE

‘ ViL
ton(s2) tdis(W)
e —m ) (Note 4)

oQ vor A N HiZ
(Dout) VoL (Note Q)SK/ }l

Note 9. When the faling edge of W is simultanecus or prior to the rising edge of S2,
the output is maintaned in the high impedance.
10. ten, tdis are peradically sampled and are not 100% tested.
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