
















































































































































































































































































































































































































































































































































































































































































« MITSUBISHI LSls
M5M5257DP,J-12,-15,-20,-15L.,-20L

262144-BIT (262144-WORD BY 1-BIT) CMOS STATIC RAM

Write cycle 2 (S control mode )

le tcw
ViH
Ao~At17 )(
ViL
ViH tsu(s)
5 \\ }/
ViL
tsu(A)2 trec(w)
ViH twiw)
: OO, OO f%'0'0’0’0'0'0'4‘:“:’0’0’0’0’0’0’6'6
w (o XK, (Noted, AP XY CHOOCICH (Noted) KIS
ViL R e SRR RRREKLN B e KRR RRR
tsu(D) th(D,
VIH
3)?) DATA STABLE
" ViL
ten(s, ¢ tdis(w) »| (Note 3)
pa VoH Kk Hi-Z
(Dout) v 4

Note 5. When the falling edge of W is simultaneous or prior to the falling edge of
6. ten,tdis are periodically sampled and are not 100% tested. :

(Note 6)

f §, the output is maintained in the high impedance.

POWER DOWN CHARACTERISTICS ( Ta= 0~70C, Vcc=5V110%, unless otherwise noted )

- Limits ]
Symbol _Parameter Test conditions Min | Typ | Max Unit
Vee(po) Power down supply voltage 2 \
Vi@ Chip select input voltage Vi@ = Vee 0.2V Vee-0.2 Vv
tsu(PD) Power down setup time ViZ Vee -0.2V or 0 ] ns
. oV=Vvisozv -15L 15 5
trec(PD) Power down recovery time 0L 20 ns
lcc(PD) Power down supply current Vee = 3.0V 50 . A
Note 7. Thisis only M5SM5257DP, J -15L,-20L
TIMING WAVEFORM FOR POWER DOWN
Vee
Xoasv asv—f-
tsu(PD) trec(PD)
2.4V — 2.4V
g S=Vcee -0.2v
Y. MITSUBISHI
ELECTRIC 4-7



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

MITSUBISHI LSIs

M5M5258DP,J-12,-1 5,-200L,

DESCRIPTION

The M5M5258D 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 directly TTL compatible.
They include a power-down feature as well.

FEATURES
@ Fast access time MSMS5258DP,J-12 weeeeerensesnnncnnnee 12ns(max)
M5M5258DP,J-15,-15L =eeeeeeeereeeses 15ns(max)
M5M5258DP,J-20,-20L «+«+vseeeeeereees 20ns(max)
K J Low power disSipation ACtive «r-swwswssessusessssesees 300mW(typ)
Stand_by (.1 2,_1 5‘_20) ................... smw(typ)
Stand_by(-] 5L,_20L) ...................... 50 uw(typ)
Power down by §
Single 5V power supply

Fully static operation

Requires neither external clock nor refreshing

All inputs and outputs are directly TTL compatible
Easy memory expansion by chip-select () input
All address inputs are changeable with each other

APPLICATION
High-speed memory system

FUNCTION

A write operation is executed during the § low, and W low overlap

time. In this period, address signals must be stable. When W is

low, the DQ terminals are maintained in the high impedance state.
In a read operation, after setting W to high, S to low, and if the

address signals are stable, the data is available at the DQ

PIN CONFIGURATION (TOP VIEW)
(As [1] [24] Ve (5V)
A4 [2] 23] As
As [3] [22] A7
A2 [4] z Ao | ADDRESS
ADDRESS { A1 B g 2] As [ INPUTS
INPUTS
Ass [6] g 18] A13
A1 [7] g 18] Ato
A2 [g] o 7] DQs
DATA
At [o] 1) DQs { InpuTS/
. [io} 5] DQ2 [ OUTPUTS
INPUT & [0 1] DQ1
WRITE CONTROL
(0V) GND 12l 13 w NoE
Outline 24P4Y(P)
24P0J(J)

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 § goes high,
power dissipation is reduced extremely. The access time from S is
equivalent to the address access time.

terminals.
BLOCK DIAGRAM - - - - -
(Ao @)
A Iy )
A2(®) = [18]8 e |52 T
A 28 g% MEMORY ARRAY g 19DQ1| para
ADDRESS S X-Rv; 512 ROWS 5 > 1)DQ2
INPUTS ¥ A4(2) ;& < 8 512 COLUMNS @ INPUTS /
As(D o3 zW 5 > 19DQ3| ouTPUTS
As®) & 2 E— 1) DQs
A7) o 1
\Ae 512//
L l 4
COLUMN 110
CIRCUITS /
CHIP SELECT INPUTS 5 (1) —Dc AT 52 k )
128* zuW
=5
! COLUMN ADDRESS £a
WRITE CONTROL INPUT W (i3 ] DECODERS e
Ly g |
| | coLumN INPUT
BUFFERS @9 Vee(sv)
12GND(0V)
I i
I - OEOOBDO— - S—
A9 A10A11A12A13A14A15
Y
ADDRESS INPUTS

MITSUBISHI
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MITSUBISHI LSIs

M5M5258DP,J-12,-15,-20,-15L,-20L
262144-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM

MODE SELECTION
3 W Mode Data input /output lcc
H X Non selection High-impedance Stand-by
L L Write Din Active
L H Read Dout - Active

HVIH LViL  XVIHor ViL

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings “Unit
Vee Supply voltage —3.5%~7 \'
Vi Input voltage With respect to GND —3.5%~7 v
Vo Output voltage —3.56%~7 \
Pd Maximum power dissipation ) 1 w
Topr Operating temperature 0~ 70 C
Tstg(bias) | Storage temperature (bias) —10 ~ 85 c
Tstg Storage temperature — 65 ~ 150 c

* Pulse width = 10ns, In case of DC: — 0.5V

ELECTRICAL CHARACTERISTICS ( Ta=0~707C, Vcc=5V110%, unless otherwise noted )

™ Limits .
Symbol Parameter Test conditions in Ty Max Unit
ViH High - level input voltage 22 Vce+0.3 \'
ViL Low - level input voltage -0.5* 0.8 \
VoH High - level output voltage IoH = —4mA 2.4 \
VoL Low - level output voltage loL = 8mA . 0.4 \
It Input current Vi =0~Vce 2 HA
lloz | Off-state output current Vi®) = ViH, Vo= 0~Vee 10 pA
AC(12ns cycle) 140
Vi@ = ViL AC(15ns cycle) . 130
leet Supply current from Vcc Output open | AC(20ns cycle) 120 mA
DC 60 75
AC(12ns cycle)
lcc2 Stand-by current Vi®) = ViH :g((;g:: zyyg::)) 50 mA
Other VI 2ViH or = Vi 30
Vi@ =Vee ~0.2V | .12-15-20 1 10 mA
lccs Stand-by current Other Vi= 0.2V
or Vi ZVee - 0.2v) “15L-20L 10 | 100 HA
Note 1. Current flow into an IC is positive, out is negative.
*— 3.0V in case of AC (Pulse width=10ns)
CAPACITANCE
. Limits .
Symbol Parameter Test conditions Min Typ Max Unit
Ci Input capacitance Vi = GND,VI =25mVrms, f=1MHz - 5% pF
Co Qutput capacitance Vo = GND,Vo=25mVrms, f=1MHz 7* pF

*C1,Co are periodically sampled and are not 100% tested.

* MITSUBISHI '
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MITSUBISHI LSis

M5M5258DP,J-12,-15,-20,-15L,-20L
262144-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM

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

(1) MEASUREMENT CONDITIONS Vee vee
Input pulse levels «---e-eveeee SITECIIE ViH=3.0V,ViL=0V
4800 4800
Input rise and fall ime -« seeseerseemneiieniniinenes 3ns
Input timing reference levels ««--- ViH=1.5V,ViL=1.5V ba 30pF ba 5pF
Output timing reference levels ' VoH = 1.5V,VoL =1.5V 250 (slgggd?r?d JIG) 2550 ;'25,{};"1{‘,% JIG)
OUPUL 10adS +++++rssererrsrmmnanissssnsiniininneae Fig1,Fig2 .
Fig.1 Output load Fig.2 Output load for ten, tdis
(2) READ CYCLE
Limits
Symbol Parameter M5M5258D-12 | M5M5258D-15-15L | M5M5258D-20,-20L Unit
Min Max Min Max Min Max
tcR Read cycle time 12 15 20 ns
ta(A) Address access time 12 15 20 ns
ta(s) Chip select access time 12 15 20 ns
tv(A) Data valid time after address change 3 3 3 ns
ten(s) Output enable time after § low 3 3 3 ns
tdis(s) Qutput disable time after § high 0 6 0 7 0 8 ns
tPu Power-up time after chip selection 0 0 0 ns
tPD Power-down time after chip deselection 12 15 20 ns
(3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1<W=H, S=L>
tcR
VIH
Ao ~ Ats X )(
ViL
ta(A)
tvia) tv(A
DQ VOH
PREVIOUS DATA VALID UNKNOWN DATA VALID
(Dout) v
oL
Read cycle 2 <W=H > (Note 2)
VIH \ tCcR l
g
ViL \ - 7
ta(s) N 1956S) o (Note 3)
ten(s)
g VoH (Note 3) ¥ \ Hi-Z
(Dout) { UNKNOWN X DATA VALID y
Vo
L Yy oo |
lcct ~mmmmmme e
lcc 50% . 50%
lcc2

Note 2. Address valid prior to or coincident with § transition low.
3. Transition is measured £500mV from steady state voltage with specified loading in Figure2.

* MITSUBISHI
4-10 ELECTRIC



MITSUBISHI LSIs

M5M5258DP,J-12,-15,-20,-15L,-20L

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

(4) WRITE CYCLE
Limits
Symbol Parameter M5M5258D-12 M5M5258D-15,-15L | M5MS5258D-20,-20L Unit
Min Max Min Max | Min Max
tcw Write cycle time 12 15 20 ns
tsu(s) Chip select setup time 10 12 15 . ns
tsu(a)t Address setup time 1 (W CONTROL) 0 0 0 ns
tsu(a)2 Address setup time 2 (5 CONTROL) 0 0 0 ns
tw(w) Write pulse width 10 12 15 ns
trec(W) Write recovery time 0 0 0 ns
tsu(D) Data setup time 6 7 8 ns
th(D) Data hold time 0 0 0 ns
tdis(w) Output disable time after W low 0 6 0 7 0 8 ns
ten(w) Output enable time after W high 0 0 0 ns
tsu(AWH) | Address to W high 10 12 15 ns

(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode)

tcw

ViH
Ao~Ai1s )(

ViL

tsu(s)

VIH
5

ViL

" tsu(A-WH)
tsu(A)1 tw(w)

VIH
w \ /

ViL \—_/

tsu(D) th(D)

VIH
?DC; ) DATA STABLE

ViL

tdis(w)
tenw) (Note 3)

pQ VOoH 7
(Dout)

VoL

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

MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

M5M5258DP,J-12,-15,-20,-15L.,-20L

Write cycle 2 (S control mode)

Ao~A1s

ol

B

DQ
(Din)

DQ
(Dout)

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

tow
$ X
ViL
ViH tsu(s)
\\ /
ViL
tsu(A)2 trec(w)
VIH L
R R R R R R R R s
9000990904
(Noted) LR 3 M AR 3 >
Vi ..m&?‘?&?&?&f‘?‘?&?‘?‘
tsu(D) th(D!
VIiH
DATA STABLE
ViL
ten(s) dis(w) (Note 3)
VoH / Hi-Z
VoL

(Note 6)

Note 5. When the falling edge of W is simultaneous or prior to the falling edge of S, the output is maintained in the high impedance.
6. ten,tdis are periodically sampled and are not 100% tested.

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

P Test conditions Limits Unit
Symbol arameter Min Typ Max ni
Vee(pp) Power down supply voltage 2 v
Vi®) Chip select input voltage Vi@ = Vec -0.2V Vee-0.2 \
tsu(PD) Power down setup time Vi Vee 0.2V or 0 ns
; ovV=Vi=o0.2v -15L 15 n
S
trec(PD) quer down recovery time 20L 20
Icc(PD) Power down supply current Vce = 3.0V 50 pA
Note 7. Thisis only M5SM5258DP, J -15L,-20L
TIMING WAVEFORM FOR POWER DOWN
Vee
4.5V 4.5V
tsu(PD) trec(PD)
2.4v — 2.4V
3 S=Vee 0.2V
S / \
MITSUBISHI
4-12 ELECTRIC



MITSUBISHI LSIs

M5M5278DP,J-12,-15,-20,-15L,-20L
M5M5278DFP, VP-15,-20,-15L,-20L

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

DESCRIPTION
The M5M5278D is a family of 32768-word by 8-bit static RAMs,

PIN CONFIGURATION (TOP VIEW)

fabricated with the high-performance CMOS silicon-gate MOS (As [ 8] Veo(sV) ’
process and designed for high-speed application.These devices As E W mFngﬁ CONTROL
operate on a single 5V supply, and are directly TTL compatible. As [3] 58] As
They include a power-down feature as well. A2 [4] 58] A7
z ADDRESS
FEATURES AD.R?E?E A1 [5] ¢ 4] As [ INPUTS
@ Fast access time  MSMS278DP,J-12 -wrwrerrrriee 12ns(max) A [8] g 23] Ao
M5M5278DP,J,FP VP-15,-15L - 15ns(max) Ats [7] g 2] 5E  QHIEUT npuT
MSM5278DPJ,FP, VP-20,-20L ----- 20ns(max) Az [8) %5 Pl At ADDRESS NPUT
@ Low power dissipation  Active 375mW(typ) An [5] 1 Bl s GHIb SELECT
Stand-by(-12,-15,-20) - 5 mW(typ) %90 g v 0
Stand-by(-15L,-20L)  ---------= 50uW i 7
@ Power down by § ’ W) DAT?)['J"%-F;%TT%‘ DQ2 [i2] DQs 86;’3 INPUTS!
@ Single 5V power supply LDQs i3] DQs
@ Fully static operation (OV)GND [i4] l15] DQ4
® Requires neither external clock nor refreshi )
® AlT?nputs and outputs are directly TTL com::tible Outline gg';gj(f)
@ Easy memory expansion by chip-select (3) input 28P2V\(l-%)(FP)
@ Output enable(OE) prevents data contention in the I/O bus
@ All address inputs are changeable with each other e
APPLICATION i‘oE g
High-speed memory system As [
FUNCTION A7 28]
A write operation is executed during the S low, and W low overlap As [
time. In this period, address signals must be stable. When W is w
low, the DQ terminals is maintained in the high impedance state. (5V)Vece 2 M5M5276DVP
In a read operation, after setting W to high, § to low, and OE to As [1
low, if the address signals are stable, the data is available at the As 2
DQ terminals. As [3]
When S is high, the chip is in the non-selectable state, disabling A2 [4]
both reading and writing. In this case the output is in the floating A1 [5]
(high-impedance ) state, useful for OR- ties with other devices. A4 6]
Setting OF at a high level the output stage is in a high-impedance A3 [7] «“
state, and the data bus contention problem in the write cycle is =
eliminated. Outline 28P2C-A
Signal S controls the power-down feature. When § goes high,
power dissipation is reduced extremely. The access time from § is
equivalent to the address access time.
MODE SELECTION
3 W OF Mode Data input /output lec
H X X Non selection High-impedance Stand-by
L L X Wirite Din Active
L H L Read Dout Active
L H H High-impedance Active
HViH  L:ViL  XViH or VIL
AMITSUBISHI
ELECTRIC 4-13



MITSUBISHI LSls
M5M5278DP,J-12,-15,-20,-15L,-20L
M5M5278DFP, VP-15,-20,-15L,-20L

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

BLOCK DIAGRAM - - - - - -
‘ (Ao @
A1 (5 >
A2 18] @ [} >
O s, |® | 8e 2
As () 22 zf |512| MEMORY ARRAY B DATA
Zu ca u >
As (2) St 29 / 512 ROWS 2 FINPUTS /
As (D o3 =q 512 COLUMNS 5 > OUTPUTS!
A e fola} g >
s @ & E
2 .
A7 (29 2 >
As (24 >
ADDRESS s12_t~
INPUTS 8 f—
1 - 1
COLUMN 110 5 q
Ao (19 = 2 CIRCUITS VA [
=3 w / =0
Ao @) 2 8 L <t
%U’ oo =2
A1 (9 £ Suw / <@
20 <Q a
A1z (8) Si z8 /64 )
A (D—| 3@ |2 | 34
At4 (6) © §
\
CHIP SELECT 1
INPUTS S
WRITE CONTROL INPUT W (27
S 28) Vee(5V)
1 \ (19 GND(OV)
OUTPUT ENABLE
INPUT 65@ qQ_/ ]

4-14
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M5M5278DP,J
M5M5278DFP,

MITSUBISHI LSls

-12,-15,-20,-15L,-20L
VP-15 -20, -15L -20L

262144-BIT (32768-WORD BY 8-BIT ) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —-3.5%~7 \'/
Vi Input voltage With respect to GND ~3.6¢~7 Vv
Vo Output voltage —3.5%~7 Vv
Pd Maximum power dissipation 1 w
Topr Operating temperature 0~70 C
Tstg(bias) | Storage temperature (bias) -10 ~ 85 C
Tetg Storage temperature — 65 ~ 150 T

*Pulse width = 10ns, In case of DC: — 0.5V
DC ELECTRICAL CHARACTERISTICS ( Ta=0~70C, Vcc=5V110%, unless otherwise noted )
. Limits ’

Symbol Parameter Test conditions Vin Typ Max Unit
VIH High - level input voltage 2.2 Vee+0.3 \'
ViL Low - level input voltage —0.5+ 0.8 Vv
VOH High - level output voltage IoH = — 4mA 2.4 Vv
VoL Low - level output voltage loL = 8mA 0.4 \"
I Input current Vi = 0~Vee 2 pA
lloz | Off-state output current Vi) = ViH , Vo= 0~Vee 10 pA

AC(12ns cycle) 160
| Supp! trom Vi Vi) =ViL AC(15ns cycle) 150 A
cct upply current from Vee Outputopen | AC(20ns cycle) 140 m
DC 75 85
AC(12ns cycle) 60
AC(15ns cycle) 50
- - A
lccz Stand-by current Vi@) = ViH AC(20ns cycle) 20 m
Other VI 2ViH or = ViL 30
Vi) = Vec - 0.2V | .12,-15,-20 1 10 mA
Icca Stand-by current Other Vi= 0.2V
or Vi ZVce-0.2v_| -15L-20L 10 100 HA
Note 1. Current flow into an IC is positive, out is negative.
* — 3.0V in case of AC (Pulse width<10ns)
CAPACITANCE
o Limits )

Symbol Parameter Test conditions Min Typ Max Unit
Ci Input capacitance = GND,VI =25mVrms, f=1MHz 5% pF
Co Qutput capacitance Vo = GND,Vo=25mVrms, f=1MHz 7* pF
* Cl1,Co are periodically sampled and are not 100% tested.

AC ELECTRICAL CHARACTERISTICS ( Ta=0~70C, Vcc=5V£10%, uniess otherwise noted )
(1) MEASUREMENT CONDITIONS vce vee
Input pulse levels - VIH = 3.0V, ViL= 0V

putp ! oV, ViL 4800 4800

|nput rise and fall time «««-vveveeiciiiiniiiinaiiiien 3ns
- DQ DQ
Input timing reference levels - VIH=1.5V,ViL=1.5V 30pF -
2550 I

Output timing reference levels * VoH = 1.5V,VoL =1.5V 2550 SSg,’,‘;"L{‘,?d JIG) (sggpue :]r?d JIG)
Output loads -+ +essrereenennne e, Fig1,Fig2

Fig.1 Output load Fig.2 Output load for ten, tdis

MITSUBISHI

ELECTRIC
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M5M5278DP
M5M5278DF

MITSUBISHI LSIs
J-12,-15,-20,-15L -20L
P, VP-15.-20,-15L -20L

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

(2) READ CYCLE
Limits
Symbol Parameter M5M5278D-12 | M5M5278D-15,-15L | M5M5278D-20,-20L Unit
Min Max Min Max Min Max
tcR Read cycle time 12 15 20 ns
ta(a) Address access time 12 15 20 ns
| ta(s) Chip select access time 12 15 20 ns
ta(OE) Output enable access time 6 8 10 ns
tv(A) Data valid time after address change 3 3 3 ns
ten(S) Output enable time after 5 low 3 3 3 ns
1dis(S) Output disable time after § high 0 6 0 7 0 8 ns
ten(OE) Output enable time after OF low 0 0 0 ns
tdis(OE) Output disable time after OF high 0 6 0 7 0 8 ns
tru Power-up time after chip selection 0 -0 0 ns
tPD Power-down time after chip deselection 12 15 20 ns
(3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1<W=H, 5=L>
tcr >
ViH
Ao ~ Ai4 )(
ViL
ta(a)
tv(a) L)
pQ VOH
PREVIOUS DATA VALID UNKNOWI DATA VALID
(Dout) Vi
oL
Read cycle 2 <W=H> (Note 2)
VIH \ tCR [
s
ViL \ 7
ta(s) ol tdis(s) (Note 3)
ten(s .
ba VoH (Note 3) fe——=0iS). ¥ L Hi-Z
(Dowt) \! UNKNOWN X DATA VALID
VoL
(oo I
loc 50% 50%
lcc2

Note 2. Address valid prior to or coincident with § transition low.

3. Transition is measured =500mV from steady state voltage with specified loading in Figure2.

Read cycle 3 <W=H, S=zL > (Note 4)

tcr
oE ViH \ {
ViL \ }
OE,
ta(OE) o 1dis(OE) (Note 3)
ten(OE)
DQ VOH (Note 3) !(
(Dout) UNKNOWN DATA VALID by
out VoL Y,

Note 4. Address and S valid prior to OF transition low by (ta(A) - ta(OE)), (ta(S)-ta(OE)).

4-16
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MITSUBISHI LSis

M5M5278DP,J-12,-15,-20,-15L,-20L
M5M5278DFP, VP-15,-20,-15L,-20L

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

(4) WRITE CYCLE
Limits
Symbol Parameter MSM5278D-12 | MSM5278D-15-15L | MSM5278D-20,-20L Unit
Min Max Min Max Min Max
tcw Write cycle time 12 15 20 ns
tsu(s) Chip select setup time 10 12 15 ns
tsu(A)1 Address setup time 1 (W CONTROL) 0 0 0 ns
tsu(a)2 Address setup time 2 (3 CONTROL) 0 0 0 ns
tw(w) Write pulse width 10 12 15 ns
trec(w) Write recovery time 0 0 0 ns
tsu(D) Data setup time 6 7 8 ns
th(D) Data hold time 0 0 0 ns
tdisw) .| Output disable time after W low 0 6 0 7 0 8 ns
ten(w) Output enable time after W high 0 0 0 ns
tsuA-WH) | Address to W high 10 12 15 ns
ten(OE) Output enable time after OF low 0 0 0 ns
1dis(OE) Output disable time after OF high 0 6 0 7 0 8 ns
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode )
L tow
Ao~A14 ViK <
ViL
L tsu(s)
VIH (000 v*w‘v IO S O 2 3 D S D o,
KK ARKKS 6 QQ'*Q‘QOOQOQ
§ ViL ’Q‘Q’Q“’O“ > 1 ’0004} 0‘0‘0‘9‘0‘:‘0"‘*% /
ViH
L tsu(AWH)
tsu(A)1 tww) trec(w)
- ViH \ /
ViL \ /
tsu(D) . M thO)
DQ ViH
(Din) Vi DATA STABLE
(Note 3)
tdis(W) L—' ten(OE)
tdis(OE)
ten(w) (Note 3)
(Dour) VoL TN OSSN 7 H-Z | ROTOOOITIINNNNNNNY
Note 5. Hatching indicates the state is don't care .
: MITSUBISHI

ELECTRIC

4-17



MITSUBISHI LSls
M5M5278DP,J-12,-15,-20,-15L ,-20L
M5M5278DFP, VP-15,-20,-15L,-20L

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle 2 (S control mode)

le tew
ViH
Ao~A14 ><
ViL
Vit tsu(s)
5 , \\ }/
ViL
tsu(A)2 trec(w)
ViH TR R R R R IAFR IR RS
LA LA KK
w 00%«»00“»
Vil SRR i i n LR
tsu(D) th(D
ViH
'(DD% DATA STABLE
ViL
(Note 3) Len(s) <ML—-> (Note 3)
pq  Vor p L Hi-Z
(Dout) VoL 4

(Note 6)

Note 6. When the falling edge of W is simultaneous or prior to the falling edge of S, the output is maintained in the high impedance.
7. ten,tdis are periodically sampled and are not 100% tested.

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

Symbol Test conditi Limits ]
Yy Parameter est conditions Min Ty Max Unit
Vel Power down supply voltage 2 v
_— " N PRY g Vis)  Veec - 0.2V v
Vis) Chip select input voitage > Vee-0.2
tsu(PD) Power down setup_time Vi Vec - 0.2V or 0 ns
P . ovV=Vi=o02v -15L 15
trec(PD) ower down recovery time 0L 20 ns
lcc(pp) Power down supply current Vee = 3.0V 50 pA
Note 8. Thisis only M5M5278DP,J,FP,VP -15L,-20L.
TIMING WAVEFORM FOR POWER DOWN
Vee
A 4.5V 4.5V L
tsu(PD) trec(PD)
2.4V 2.4V
= §=Vec-0.2V
s / \_

z MITSUBISHI
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MITSUBISHI LSIs

M5M51001BP,J-15,-20,-25,-20L,-25L

1048576-BIT(1048576-WORD BY 1-BIT)CMOS STATIC RAM

DESCRIPTION

The M5M51001BP,J are a family of 1048576-word by 1-bit static
RAMSs, fabricated with the high performance CMOS silicon gate
process and designed for high-speed application.

The M5M51001BP,J are offered in a 28-pin plastic dual-in-line
package (DIP), 28-pin plastic small outline J-lead package (SOJ).
These devices operate on a single 5V supply, and are directly
TTL compatible. They include power down feature as well.

FEATURES

A . Power supply current
Type name ociemsasxt)lme Active Stand-by
(max) (max)
M5M51001BP, J - 15 15ns 180mA
e 10mA
M5M51001BP, J - 20 20n 160mA
MSM51001BP, J - 20L s 100pA
M5M51001BP, J - 25 10mA
MSMs1001BP, J - 251 25ns 140MA - T o00A
® Single +5V power supply
® Fully static operation : No clocks, No refresh
©® Power downby §

® Easy memory expansion by § ,

©® Three-state outputs : OR-tie capability

© Directly TTL compatible : All inputs and outputs
® TEST MODE is available

PIN CONFIGURATION (TOP VIEW)
As [1] 28] Ve (5V)
A4 [2] A2
ADDRESS JAs [3
INPUTS Y o0 % 2‘
O ) ADDRESS
A7 [5] § 2] A1s [ INPUTS
As [€] 23] A19
4]
NG 'Z § Ate BYTE CONTROL
As E a 21] B1/B4 NpuT
ogrg ol 3
At1 [10] g A1s (DQ4) ?3337%53
12|11 A13(DQs3)
o o A0 B o)
(cmPssLecrwgt‘ﬂG)WE 1] D (DQ1)
(ov) GND 4] 5] 5 (W) GHP seeor
(WRITE CONTROL
Outline 28P4F(P) INPUT)
28POK(J)
():TEST MODE NC : NO CONNECTION
FUNCTION

The operation mode of the M6M51001B series is determined by a
combination of the device control inputs 3 and W . Each mode is
summarized in the function table shown in next page.

The RAM works with an organization of 1048576-word by 1-bit,
when B1/B4 is high of floating. And an organizaiton of 262144-

PACKAGE word by 4-bit is also obtained for reducing the test time, when
M5M51001BP 28pin 400mil DIP B1/Ba is low.
M5M51001BJ 28pin 400mil SOJ A write cycle is executed whenever the low level W overlaps with
the low level 3. The address must be set up before the write cycle
APPLICATION and must be stable during the entire cycle.
High speed memory units The data is latched into a cell on the trailing edge of W, §
BLOCK DIAGRAM
(a0 (25 ] ]
A1 (26 ) DATAQUTPUT
a2 (o7 £ 1048576 WORDS o 12)Q ) (ADDRESS
a3 (1 [ « X 1BITS g
as (2 it —.ﬂgg N . D (0Q1)
xs (3 83 =4 512 B4 coLUMNS) g 5 At4 (DG2) | ADDRESS
w o
as (4 ) @ B A13 (DQ3) | (DATA 1/0)
a7 (s < o@ A16 (DQ4)
* f =y
ADDRESS ! —-E— —
r—
INPUTS< o ()2 . 2e [
z | [
At0 ot |, §§ — cLock <t !
AN 43 39 y|  CGENERATOR L@ WRITE CONTROL
a o8 ) INPUT
A2 a CHIP SELECT
< —) | Wann W(S)fnpuT)
A13 — Dbl CHIP SELECT
At 5 xE b (s (WRITE CoNTROL
Qa
At6 2z 188 21) B1/B4 BYTE CONTROL
A17 oL O INPUT
w
A18 §W @ v(cgw
A19 < E (o) GND
\a15 (24 ov)
()shows TSET MODE PIN CONFIGURATION (Xd)
MITSUBISHI
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M5M51 001BP,J-15,-20,-25,-20L.,-25L

1048576-BIT(1048576-WORD BY 1-BIT)CMOS STATIC RAM

whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. When 3 is high, the chip is
non-selectable state, disabling both reading and writing. In the
case, the output stage is in a high-impedance state.

A read cycle is executed by setting W at a high level while § are
in an active state (8 = L)

When setting S at a high level, the chip is in a non - selectable

FUNCTION TABLE

mode in which both reading and write are disabled.
In this mode, the output stage is in a high-impedance state,
allowing OR-tie with other chips and memory expansion by 3.
Signal-§ controls the power-down feature. When § goes high,
power dissipation is reduced extremely. The access time from & is
equivalent to the address access time.

g W Mode Q D Icc
H X | Non selection High-impedance High-impedance Stand-by
L L | Write Din High-impedance Active
L H |Read High-impedance Dout Active
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —-3.5*~7 )
Vi Input voltage With respect to GND -3.5*~Vcc + 0.3 Vv
Vo Output voltage —-3.5*~7 \4
Pg Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 0 ~70 c
Tetg(vias) | Storage temperature (bias) -10~85 C
Tstg Storage temperature - 65 ~ 150 C
* Pulse width320ns, in case of DC : 0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5V110%, unless otherwise noted)
Symbol P - Limits
ym| arameter Test conditions Min Typ Max Unit
VIH High-level input voltage 2.2 Vce+0.3 \
ViL Low-level input voltage -03*| . 0.8 v
VoH High-level output voltage loH=— 4mA 2.4 Vv
VoL Low-level output voltage loL=8mA 0.4 \i
1 Input current Vi=0~Vce 2 pA
ik Vi@) =VIH
loz Output current in off-state Vio =0 ~ Voo 10 HA
15ns cycle 180
i Vi@ =ViL AC | 20ns cycle 160
lect l(\%"[el sue;:ply current other inputs=VIH or ViL ¢ Py Y | 140 mA
evel) Output-open(duty 100%) ns cycle
DC 60 75
Stand-by supply current B AC (min cycle) 40
) Vi@ =ViH bC 0| M
Vi@ =Vee - 0.2V -15,-20,-25 1 10 mA
lcca ?A%nd-by current other inputs V1=0.2V
(MOS level) or VizVec — 0.2V -20L,-25L 10 | 100 pA
* Pulse width=20ns, in case of AC : -3.0V
CAPACITANCE (Ta=0 ~ 70°C, Vcc = 5V+10%, unless otherwise noted)
Paramet T it Limits .
Symbol arameter est conditions Min Typ | Max Unit
Ci Input capacitance Vi=GND, Vi=25mVrms, f=1MHz 6 pF
Co Output capacitance Vo=GND,Vo=25mVrms, f=1MHz 6 pF

Note 1: Direction for current flowing into an IC is positive (no mark).
2: Typical value is Vce=5V,Ta=25C
3: Ci, Co are periodically sampled and are not 100% tested.
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M5M51001BP,J-15,-20,-25,-20L ,-25L

1048576-BIT(1048576-WORD BY 1-BIT)CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS( Ta=0~70C, Vcc = 5VE10%, unless otherwise noted )

(1) MEASUREMENT CONDITIONS
Input pulse level

|nput rise and fall time «---ececeremeriiii

Vee
=3.0V, A 4800
3ns
ViH =15V, ViL=1.5V ba 30pF
------ VoH = 1.5V, VoL =1.5V 2550 Qé’f#d'a"% JIG)
-+ Fig1,Fig2

Fig.1 Output load

Input timing reference level ........
Output timing reference level
Output loads

(2) READ CYCLE

ViH = 3.0V, ViL= 0.0V

4800

includi
(scope and JIG)

5
%2550 i

Fig.2 Output load for ten, tdis

Limits
Symbol Parameter M5M510018-15 | M5M51001B-20,-20L | M5MS51001B-25,-25L | Unit
Min Max Min Max Min Max
tcR Read cycle time 15 20 25 ns
ta(A) Address access time 15 20 25 ns
ta(s) Chip select access time 15 20 25 ns
tdis(s) Output disable time after § high 0 7 0 7 0 8 ns
ten(s) Output enable time after 5 low 6 6 6 ns
tv(A) Data valid time after address change 7 7 7 ns
tPu Power-up time after 5 low 0 0 0 ns
tPD Power-down time after § high 15 20 25 ns
(3) WRITE CYCLE
Limits
Symbol Parameter MSM51001B-15 | MSM51001B-20,-20L | MSM51001B-25,-25L Unit
Min Max Min Max Min Max
tew Write cycle time 15 20 25 ns
ww) Write pulse width 12 15 20 ns
tsu(A) Address setup time 0 0 0 ns
tsuAWH) | Address setup time with respect to W 12 15 20 ns
tsu(s) Chip select setup time 12 15 20 ns
tsu(D) Data setup time 8 12 15 ns
th(D) Data hold time 0 0 0 ns
trec(w) Write recovery time 0 0 0 ns
tdis(w) Output disable time after W low 0 7 0 7 0 8 ns
ten(w) Output enable time after W high 0 0 0 ns
‘ * MITSUBISHI
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M5M51001BP,J-15,-20,-25,-20L ,-25L

1048576-BIT (1048576-WORD BY 1-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS

Read cycle 1 » ' tcR R
Ao~19 J‘ k
" ta(a) Sl
v (A) v (A)
Q PREVIOUS DATA VALID UNKNOWN DATA VALID
W=H
=L

Read cycle 2 (Note 4)

tCcR
s \ 4
\ / (Note 5)
ta(s) N tdis (S)
ton (s) (Note 5)
X
Q UNKNOWN DATA VALID D
7
tPD
ICC1 smmmmmccncaccccccccccccaccccnccecacaaaaas
lcc 50% . 50%
lcc2
W=H

Note 4 : Addresses valid prior to or coincident with § transition low.
5 : Transition is measured =500mV from steady state voitage with specified loading in Figure 2.

* MITSUBISHI
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M5M51001BP,J-15,-20,-25,-20L,-25L

1048576-BIT (1048576-WORD BY 1-BIT) CMOS STATIC RAM

Write cycle (W control mode)

L tcw
Ao~19 *
trec (W)
L tsu(s)
E}
(Note 6) tsu (AWH) (Note 6)

tsu (A) tw (W)

w \ !
tsu (D) th (D)

D DATA STABLE

(Note 5)|  tdis (W) ten (W) (Note 5)
Q NN N NN NN NNNNNNNNNNY

Write cycle (8 control mode)

ASLLSTSSSLLIIIIIILLIIIY,

RS

L tcw
Ao~19 X
tsu (A) tsu (S) trec (W)
I¢ <+
5 \ ?/
tw(w)
w %\
(Note 6) (Note 6)
tsu (D) tho)
D DATA STABLE
(Note 5) tdis (W)
ten(s) (Note 5)
Q b, N
<ﬁ£5£§ (Note 7)

Note 5 : Hatching indicates the state is don't care.

6 : When the falling edge of W is simultaneous or prior to the falling edge of 5, the output is maintained in the high impedance.
7 : ten, tdis are periodically sampled and are not 100% tested.
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M5M51001BP,J-15,-20,-25,-20L,-25L

1048576-BIT (1048576-WORD BY 1-BIT) CMOS STATIC RAM

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

Limits
Symbol Parameter Test conditions Unit
. Min Typ Max
Vce (o) | Power down supply voltage 2 v
Vi@ Chip select input voltage Vi@ = Vee - 0.2V Vee - 0.2 \
tsu (PD) Power down setup time ViZ Vec-0.2V or 0 ns
" ovVs=VvVi=02v -20L 20
trec (PD;
c (PD) Power down recovery time 5L 25 ns
lcc D) | Power down supply current xzz - 22‘6 ‘ 123 pA
Note 8 : This is only M5M51001BP, J-20L, -25L. )
TIMING WAVEFORM FOR POWER DOWN
Vee }
L 4.5V 4.5V L .
tsu(PD) trec (PD)
2.4V 2.4v
5 . §=Vcec-0.2V ‘

' v 2 MITSUBISHI
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M5M51004BP,J-15,-20,-25,-20L,-25L °

1048576-BIT(262144-WORD BY 4-BIT)CMOS STATIC RAM

DESCRIPTION
The M5M51004BP,J are a family of 262144-word by 4-bit static
RAMSs, fabricated with the high performance CMOS silicon gate

PIN CONFIGURATION (TOP VIEW)

(As [1
process and designed for high-speed application. As % 20 XZC(SV)
The M5M51004BP,J are offered in a 28-pin plastic dual-in-line As 3] Bl Ad
package (DIP), 28-pin plastic small outline J-lead package (SOJ). A [4] =] A
These devices operate on a single 5V supply, and are directly A 3] F m A?s 1‘»?36‘7%38
TTL compatible. They include power down feature as well. ADDRESS
. INPUTSY As [€] g 53] A17
FEATURES Ao E g Ate
Ao |8 Ats
Power supply current o
Type name Access time ™4 e | Stand-by o B N
ype (max) : A2 [i9] 9] DQ4
: (max) (max) L A1s [i] DQs o
- 1 CHIP SELECT DATA INPUTS/
M5M51004BP, J - 15 5ns 180mA 10mA &PH{E |7_2_ DQ2 ouTPUTS
M5M51004BP, J - 20 OUTPUT EBABI o E ] pQ
MSM10048P, J - 20L 20ns 160mA ™ 5opA INPUT
y (OV)GND 14 [15] & WRITE CONTROL
M5M51004BP, J - 25 o5ns 140mA 10mA INPUT
MSM510048P, J - 251 100uA Outline 28P4F(P)
. 28POK(J
® Single +5V power supply ) NC : NO CONNECTION
@ Fully static operation : No clocks, No refresh "
©® Common data /O FUNCTION
©® Easy memory expansionby § The operation mode of the M5M51004B series is determined by a
©® Three-state outputs : OR-tie capability combination of the device control inputs § , W . Each mode is
©® OF prevents data contention in the I/O bus summarized in the function table shown in next page.
@ Directly TTL compatible : All inputs and outputs A write cycle is executed whenever the low level W overlaps with
: the low level S. The address must be set-up before the write cycle
PACKAGE and must be stable during the entire cycle.
MEMS1004BP -:-veeerversseeresssseneeeaaee * 28pin 400mil DIP The data is latched into a cell on the trailing edge of W, 3,
M5M51004BJ * 28pin 400mil SOJ whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. The output enable input OF
APPLICATION directly controls the output stage. Setting the OE at a high level,
High speed memory units the output stage is in a high-impedance state, and the data bus
contention problem in the write cycle is eliminated.
BLOCK DIAGRAM
r — — S—
Ao (25) ‘ »(16) DQ1
A1 8 -
Az 2 262144 WORDS
As Cl— 25 EI X 4 BITS % Ee L PP
o 3 > o INPUTS/
As (2) ga 'u:S > "y = 18) DQa | OUTPUTS
As (3) w 2l (512 ROWS Z 33
x o X 2048 COLUMNS) u
As (43 19)DQs
A7 (5)
P @ i T
ADDRESS | ——:‘]—
INPUTS © E 3
Ag o =@ S
Zx w [
At0(8) o 1,135 > CLOCK b !
A11(o) gg 5'§ GENERATOR £a
A12(10) 8 Ca 2 WRITE
< —| ] t t W CONTROL
‘ ~CBY Chip
oSN °
15 Zar
ot e[S OUTPUT
g Lot D
A17 @ o cC
ae@— 8 || @ 5V) -
\ (&) GND
, (ov)
* MITSUBISHI
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' M5M51004BP,J-15,-20,-25,-20L,-25L

1048576-BIT(262144-WORD BY 4-BIT)CMOS STATIC RAM

A read cycle is executed by setting W at a high level and OF at a other chips and memory expansion by &.

low level while § are in an active state (S=1L) Signal-S controls the power-down feature. When & goes high,
When setting S at a high level, the chip is in a non-selectable power dissipation is reduced extremely. The access time from 3 is
mode in which both reading and write are disabled. In this mode, equivalent to the address access time.

the output stage is in a high-impedance state, allowing OR-tie with

FUNCTION TABLE

Mode DQ lcc

3 W | OF

H X X __|Non selection High-impedance Stand-by
L L X | Write Din Active

L H L |Read Dout Active

L H H High-impedance Active

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -3.5% ~7 \
Vi Input voltage } With respect to GND -3.5* ~ Vee + 0.3 Vv
Vo Qutput voltage —-35*%~7 \
Pd Power dissipation : Ta=25"C 1000 mw
Topr Operating temperature 0 ~70 c
Tstgbias) | Storage temperature (bias) ~-10~85 ‘C
Tstg Storage temperature —65 ~ 150 C

* Pulse width=20ns, in case of DC : —0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5V+10%, unless otherwise noted)
N Limits .

Symbol Parameter Test conditions Vi Typ Max Unit
ViH High-level input voltage 2.2 Vce+0.3V| Vv
ViL Low-level input voltage -0.3* 0.8 \]
VoH High-level output voltage loH=—4mA ) 2.4 \
VoL Low-level output voltage loL=8mA 0.4 \
1l Input current Vi=0~Vee 2 HA

i aff. ' Vi@ =VH '
loz Output current in off-state Vioe 0 ~ Voe 10 pA
15ns cycle 180
: Vi@ =ViL 20 1 1
lcct ,(A_]c_:?ﬁesvu?pw current other inputs=VIH or ViL AC | 20ns cycle 60 mA
el) Output-open(duty 100%) 25ns cycle 140
DC 60 75
Stand-by supply current R AC (min cycle) 40
lecz | (TTL level) Vi@ =Vin bC 30 | M
Vi@ ZVee - 0.2V -15,-20,-25 1 10
lccs ?ﬁt(a)rgi]by (iurrent other inputs Vi=0.2V mA
. | (MOS level) or ViZVee - 0.2V -20L,-25L 10 | 100 pA
* Pulse width=20ns, in case of AC : =3.0V
CAPACITANCE (Ta=0 ~ 70C, Vcc = 5V£10%, unless otherwise noted)
S Parameter T diti Limits
ymbol e est conditions [T™in T Typ | Max Unit

Ci Input capacitance - Vi=GND, Vi=25mVrms, f=1MHz 6 pF

Co Output capacitance Vo=GND,Vo=25mVrms, f=1MHz 6 pF

Note 1: Direction for current flowing into an IC is positive (no mark).
2: Typical value is Vce=5V,Ta=25C

3: CI, Co are periodically sampled and are not 100% tested.

AMITSUBISHI
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M5M51004BP,J-15,-20,-25,-20L ,-25L

1048576-BIT(262144-WORD BY 4-BIT)CMOS STATIC RAM

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

(1) MEASUREMENT CONDITIONS

Input pulse levels -:--eeeeeemeanniiennes ViH = 3.0V, ViL = 0.0V
Input rise and fall M@ ««--+-esereereeimniiniiiiiieninns 3ns
Input timing reference levels --...... ViH =15V, ViL=1.5V
Reference levels ««««::weoseeeeeeneeeses VoH = 1.5V,VoL =1.5V
Output loads +---+:esesseesessmsermneseninineniieeas Fig1,Fig2

(2) READ CYCLE

DQ
2550

Fig.1 Output load

Vee

4800

30pF

(Including

scope and JIG)

2550

Vee

4800

SpF

(Includi
scope anngd JIG)

Fig.2 Output load for ten, tdis

Limits
Symbol Parameter M5M51004B-15 | M5M51004B-20,-20L | M5M51004B-25.-25L |  Unit
Min Max Min Max Min Max
tcR Read cycle time 15 20 25 . ns
ta(A) Address access time 15 20 25 ns
ta(s) Chip select access time 15 20 25 ns
ta(OE) Output enable access time 8 10 13 ns
tdis(S) Output disable time after 1 high 0 7 0 7 0 8 ns
1dis(OE) Output disable time after OF high 0 7 0 7 0 8 ns
ten(s) Output enable time after S low 6 6 6 ns
ten(OE) Output enable time after OF low 0 0 0 ns
tv(A) Data valid time after address change 7 7 7 ns
tPu Power-up time after chip selection 0 0 0 ns
tPD Power-down time after chip selection 15 20 25 ns
(3) WRITE CYCLE
Limits
Symbol Parameter M5M51004B-15 | M5M51004B-20,-20L | M5M51004B-25,-25L Unit
Min Max | Min Max Min Max
tew Write cycle time 15 20 25 ns
tw(w) Write pulse width 12 15 20 ns
tsu(A) Address setup time 0 0 0 ns
tsuAWH) | Address setup time with respect to W 12 15 20 ns
tsu(s) Chip select setup time 12 15 20 ns
tsu(D) Data setup time 8 12 15 ns
th(D) Data hold time 0 0 0 ns
trec(W) Write recovery time 0 0 0 ns
tdis(w) Output disable time after W low 0 7 0 7 0 8 ns
1dis(OE) Output disable time after OF high 0 7 0 7 0 8 ns
ten(w) Output enable time after W high 0 0 0 ns
ten(OE) Qutput enable time after OF low 0 0 0 ns
* MITSUBISHI
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M5M51004BP,J-15,-20,-25,-20L,-25L

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS
Read cycle 1 L tcR R
Ao~17 £ k
ta(p) N
tv (A) tv (A)
Q PREVIOUS DATA VALID UNKNOWN DATA VALID
W=H
§=L
OE=L
Read cycle 2 (Note 4) tcR
5 N /
\ j (Note 5)
ta(s) N tdis (S)
ten () (Note 5)
DQ UNKNOWN DATA VALID }
7
tPD
lcc 50%
Note 4 : Addresses valid prior to or coincident with S transition low.
5 : Transition is measured 500mV from steady state voltage with specified loading in Figure 2
Read cycle 3 (Note 6)
ot X
ta (OE) N tdis (OE) (Note 5)
(Note 5)| ten (OE)
bDQ UNKNOWN DATA VALID }

W=H

S=L

Note 6 : Addrasses and § valid prior to BE transition low by (ta (A)-ta (CE)). (ta (S)-ta (OE))

MITSUBISHI
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M5M51004BP,J-15,-20,-25,-20L ,-25L

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

Write cycle (W control mode)

e tcw N
Ao~17
tsu (S)
g
(Note 7)
tsu (A-WH)
oF }/ \\
tsu(a) | tw (W) trec (W)
v _/
ten (OE;
(Note 5) tdis (W) ( (;\lote 5)
tdis (OE) (Note 5)
DQi-~4 DATA STA
tsu (D) th (D)
Write cycle (8 control mode)
tew
X X
tsu (A) tsu (S) trec (W)
3 X ,/
tw (W)
w %&
(Note 7) (Note 7)
tsu (D) th (D)
gg DATA STABLE
(Note 5) tdis (W)
ton (S) 5, (Note 5)
DQ V.
(Dout) (ﬁ 5 £ ﬁ j (Note 8)

Note 7 : Hatching indicates the state is don't care.
8 : When the falling edge of W is simultaneous or prior to the falling edge of 5, the output is maintained in the high impedance.
9 : ten, tdis are periodically sampled and are-not 100% tested.
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M5M51004BP,J-15,-20,-25,-20L ,-25L

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

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

. Limits
Symbol Parameter Test conditions Min Typ Max Unit
Vcc (pp) | Power down supply voltage ‘ 2 \
Vi@ Chip select input voltage Vi@ = Vee-0.2V Veec - 0.2 \
tsu (PD) Power down setup time . Vi Veec-0.2Vor 0 ns
. ov=vi=o0.2v -20L 20
PD)
trec (PD) Power down recovery time 250 25 ns
Vce = 3.0V 50
lcc (PD;
(PD) Power down supply current Voo S 5.5V : 100 pA
Note 10 : This is only M5M51004BP, J-20L, -25L.
TIMING WAVEFORM FOR POWER DOWN
Vee
4.5V 4.5V [
tsu (PD) trec (PD)
2.4V 2.4V
5 §=Vec-0.2v
MITSUBISHI
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M5M51288BKP,KJ-15,-20,-25,-20L.,-25L
M5M51288BVP-20,-25,-20L,-25L

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

MITSUBISHI LSis

DESCRIPTION

The M5M51288BKP,KJ,VP are a family of 131072-word by 8-bit
static RAMs, fabricated with the high performance CMOS silicon
gate process and designed for high-speed application.

The M5M51288BKP,KJ,VP are offered in a 32-pin plastic
dual-in-line package(DIP), 32-pin plastic small outline J-lead
package(SOJ), 32-pin thin small outline package (TSOP).

These devices operate on a single 5V supply, and are directly
TTL compatible.- They include power down feature as well.

FEATURES

. Power supply current

Type name Aori:;sasx;lme Active Stand-by
(max) (max)

M5M51288BKP,KJ - 15 15ns 190 mA

MSMS1288BKP.KJ VP20 | 170 mA 10mA
M5M51288BKP,KJ ,VP - 20L 100pA
M5MS51288BKP,KJ VP - 25 10mA
M5M21 288BKP,KJ VP-25L| 2N 180 mA ™00

@ Single +5V power supply

@ Fully static operation : No clocks, No refresh

@ Common data I/0

@ Easy memory expansion by 51,52

©® Three-state outputs : OR-tie capability

@ OF prevents data contention in the /0 bus

@ Directly TTL compatible : All inputs and outputs

PACKAGE
M5M51288BKP
M5M51288BKJ -
M5M51288BVP -

APPLICATION
High speed memory units

FUNCTION

The operation mode of the M5M51288B series is determined by a
combination of the device control inputs $1,S2,W and OF. Each
mode is summarized in the function table shown in next page.

A write cycle is executed whenever the low level W overlaps with
the low level §1 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 Sz,
whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. The output enable input OF
directly controls the output stage. Setting the OF 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.

32pin 300mil DIP
* 32pin 300mil SOJ
- 32pin 8X20mm? TSOP(I)

FUNCTION TABLE

PIN CONFIGURATION (TOP VIEW)

NC [T] 32] Ve (5V)
~ E e gcrESe
As (3] [30] S2  CHIP SELECT
NPUT
As [4] 129] W ~__WRITE
As [5] £ 8] A1 ﬁﬁ%}‘ﬁﬁm
Aqggﬁgﬁ & & & EAo | aooress
A [T} § 5] Ate [ INPUTS
As [8] 3 25] Ats .
Ao [8] 3 24 5F NIBVE iNpuT
A1 [i9] z 23] A14 ADDRESS
INPUT
Az [T] §i~\CHIP SELECT
L Az [2] DQe) NPUT
DQ1 [i3] DQ7
OATABET ocef 5 o0 [BATALNET
DQa i 18] DQs
(OV) GND [ig} DQ4
Outline 32P4Y(KP)
32P0J(KJ)
N N
C A\ TC 24] 5t
23] A14
122] &9
[21] DQs
120] DQ7
19 DQs
[18] DQs
M5M51288BVP 7 DQ4
/6] GND(0V)
15 DQs
13 DQ2
[13] DQ1
12 A13
1] Ar2
19 A11
n » [2] Ato
C €S

Outline 32P3H-E
NC : NO CONNECTION

A read cycle is executed by setting W at a high level and OF at a
low level while §1 and Sz are in an active state (S1=L,S2=H)

When setting S1 at a high level or S2 at a low 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
S1and Sa.

31 S2 | W | OF Mode DQ Icc

X L X X __|Non selection High-impedance Active

H X X X | Non selection High-impedance Stand-by
L H L X |write . Din Active

L H H L |Read Dout Active

L H H H High-impedance Active

MITSUBISHI
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M5M51288BKP,KJ-15,-20,-25,-20L ,-25L
M5M51288BVP-20,-25,-20L ,-25L

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

BLOCK DIAGRAM
(ro @7 ’ — —
A1 (28 -
A2 (31 2 o
2o o 131072 WORDS
As (2 I W X 8 BITS 2 §§
As (3 [ ’-’%8 > lw Pl
@ 512 ROWS &
As (4 we E X 2048 COLUMNS) z 33
As (5 o) )
A7 (8 <
A (7
ADDRESS ]‘ ¥
INPUTS< ! _E— ——-}———r
5 T e
As (8) . 2 2 —
AoCo)— L8 | I3 ’ CLOCK £ !
A1 (10) Q‘é §§ GENERATOR g2
A2(11) 8 o 2 WRITE
2 N i TP @) w SoNTRoL
= 817 CHIP
A13(12) g, <& Cﬁ < }SELECT
A ot | 188 (30) sz | NpUTS
w
ais @sy—1 83 [ |29 EOOEBNARET
\Ats (26) 8 “ 3] \(/5?\7) INPUT
) t_ Gi6) GND
(ov)
MITSUBISHI
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M5M51288BKP,KJ-15,-20,-25,-20L ,-25L
M5M51288BVP-20,-25,-20L ,-25L

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —-3.5%~7 \
Vi Input voltage With respect to GND ~3.5%~Vcc+0.3 [
Vo Output voltage -3.5%~Vce + 0.3 N
Pd Power dissipation Ta=25"C 1000 mw
Topr Operating temperature 0~70 C
Tstg(bias) | Storage temperature(bias) -10~85 c
Tstg Storage temperature - 65~150 c

*Pulse width=20ns, in case of DC: - 0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5V+10%, unless otherwise noted)

Symbol Parameter Test conditions Min L;;f Max Unit
VIH High-level input voltage 2.2 Vee+0.3V \
ViL Low-level input voltage -0.3* 0.8 Vv
VOH High-level output voltage loH=—4mA 2.4 \
VoL Low-level output voltage loL=8mA 0.4 \
Il Input current Vi=0~Vce 2 pA

‘i ViEn=VIH
lloz | Output current in off-state Vlg’l OYVoc 10 HA
AC (15ns cycle) 190
oot Active supply current gtlr(az??r}gbtswm or Vi |AC (20ns cycle) 170 mA
(TTL level) Output-open(duty 100%) |AC (25ns cycle) 150
DC 70 85
AC (15ns cycle) 60
lccz Stand-by supply current Vi@EN=VIH AC (20/25ns cycle) 50 mA
(TTL level)
DC 35
ViEnVee-0.2V -15,-20,-; mA
Icca (Shtnagg'ltgl::';"em otr(:: inputs V1=0.2V 152029 ! 19
or VI=Vee—0.2V -20L,-25L 10 100 HA
*Pulse width=20ns, in case of AC: - 3.0V
CAPACITANCE (Ta=0~70"C, Vcc=5V110%, unless otherwise noted)
. Limits )

Symbol Parameter Test conditions Min Typ Max Unit
Ci Input capacitance Vi=GND, Vi=25mVrms, f=1IMHz 6 pF
Co Output capacitance Vo=GND,Vo=25mVrms, f=1MHz 6 pF
Note 1: Direction for current flowing into an IC is positive (no mark).

2: Typical value is Vce=5V,Ta=25C
3: CI, Co are periodically sampled and are not 100% tested.
MITSUBISHI
ELECTRIC 4-33



MITSUBISHI LSis

M5M51288BKP,KJ-15,-20,-25,-20L ,-25L
M5M51288BVP-20,-25,-20L,-25L

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

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

(1) MEASUREMENT CONDITIONS

vee Vce

|nput pu|se levels ----- FETT TP ViH=3.0V,ViL=0V

|nput rise and fall time - «+-+eseereerecsiiiininiiiiinann, e 3ns 4800 4800

Input timing reference levels ... ViH =15V, ViL = 1.5V bQ bQ

Output timing reference levels * VoH = 1.5V,VoL =1.5V 30pF SpF

2550 (Including 2550 (Including
Output loads Fig1, Fig2 scope and JIG) scope and JIG)
Fig.1 Output load Fig.2 Output load for ten, tdis
(2) READ CYCLE
Limits
Symbol Parameter MBM512888KP, .-15 | MSMS1288BKP.KJ, VP MSMS1288BKP.KIVP| (i
Min Max Min Max Min Max

tcR Read cycle time 15 20 25 ns
ta(a) Address access time 15 20 25 ns
ta(s1) Chip select 1 access time 15 20 25 ns
tas2) Chip select 2 access time 14 17 20 ns
ta(OE) Qutput enable access time 8 10 13 ns
tdis(S1) Qutput disable time after 1 high 0 7 0 7 0 8 ns
tdis(S2) Output disable time after S2 low ‘0 7 0 7 0 8 ns
tdis(OE) Output disable time after OF high 0 7 0 7 0 8 ns
ten(s1) Qutput enable time after S1 low 6 6 6 ns
ten(s2) Output enable time after Sz high 6 6 6 ns
ten(OE) Qutput enable time after OF low 0 0 0 ns
v(A) Data valid time after address change 7 7 7 ns
tPu Power-up time after chip selection 0 0 0 ns
tPD Power-down time after chip selection 15 20 25 ns

(3) WRITE CYCLE

Limits
Symbol Parameter MSM51288BKP, Ku-15 | MOMS1288BKP, 10, VP| MSMS1288BKPKUVPI - it
Min Max | Min Max Min Max
tew Write cycle time 15 20 25 ns
tww) Write pulse width 12 15 20 ns
tsu(A)1 Address setup time (W) 0 0 0 ns
tsu(a)2 Address setup time (S1, S2) 0 0 0 ns
tsu(s1) Chip select 1 setup time 12 15 20 ns
tsu(s2) Chip select 2 setup time 12 15 20 ns
tsu(D) Data setup time 8 12 15 ns
th(D) Data hold time 0 0 0 ns
trec(W) Write recovery time 0 0 0 ns
tdis(W) Output disable time after W low 0 7 0 7 0 8 ns
1dis(OE) Output disable time after OE high 0 7 0 7 0 8 ns
fen(W) Ouipui enabie iime afier W high 0 0 o ns
ten(OE) Output enable time after OF low 0 0 0 ns
tsuaWH) | Address to W high 12 15 20 ns
MITSUBISHI
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M5M51288BKP,KJ-15,-20,-25,-20L ,-25L

M5M51288BVP-20,-25,-20L ,-25L

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

(4) TIMING DIAGRAMS

Read cycle (Note 4) L tcR .
Ao-~18
taa) tv(a)
— ta(s1)
31 \\ '/
(Note 8)
tdis(s1)
L AAARARARANRNERNRAARY
S2 K A RN I A ARH KKK
RRRHRRRRRARARRRARKS , tasy |
(Note 5) ta(oE) ' tdis(s2) (Note 5)
> (Note 8)
ten(OE)
Note 8)
o ‘ s
A s
(Note 5) (Note 8) k tdis(OE) (Note 5)
ten(s1) (Note 8)
ten(s2)
DQr-6 g‘ ( DATA VALID ‘} >
k l 2 J‘
tPu tPD
(707 IR
Icc 50% 50%
lcc2

Write cycle (W control mode)

Ao-18

1

S2

DQ1-~8

W=H
Note 4: Addresses and 51,52 valid prior to OF transition low by (ta(A) - ta(OE)), (ta(S1) - ta(OE)), ta(S2) - ta(OE)).

L tew

X XC

L rtsu(s1)

(Note 5)

tsu(s2)
(Note 5) (Note 5)
tsu(A-WH)

/

/

| tsuay | tw(w) trec(w)

7

tdis(w)
(Note 8) (Note 8)
tdis(OE) »>

P o e g
s
(L0000, 0, 0,000 0000000000 000

ten(OE)
(Note 8)

L

tsu(D) th(D)

MITSUBISHI
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M5M51288BKP,KJ-15,-20,-25,-20L ,-25L
M5M51288BVP-20,-25,-20L ,-25L

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

Write cycle ( 81 control mode)

tew

Ao-~16

tsu(a)2 tsu(s1)

trec(w)

1 \

N

S2

(Note 5)

(Note 7)
W (Note 6)

(Note 5)

tsu(D) . thiD)
DQi-~8 DATA STABLE
Write cycle ( Sz control mode)
tcw
ke >
Ao-16 )(
g B2
(Note 5) (Note 5)
tsu(A)2 tsu(s2) trec(w)
S2 /—_\
/] A\
(Note 7)
w (Note 6)
(Note 5) (Note 5)
tsu(D) thiD)

DQi~8 DATA STABLE -

Note 5: Hatching indicates the state is "don't care".
6: Writing is executed while S2 high overlaps S1 and W low.
7: When the falling edge of W is simultaneously or prior to the falling edge of 1
or rising edge of S2, the outputs are maintained in the high impedance state.

8: Transition is measured £500mV from steady state voltage with specified loading in Figure 2.

9: ten, tdis are periodically sampled and-are not 100% tested.

: MITSUBISHI
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M5M51288BKP,KJ-15,-20,-25,-20L,-25L
M5M51288BVP-20,-25,-20L.,-25L

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

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

Limits
Symbol Parameter Test conditions Vi Typ Max Unit
| Vee po) | Power down supply voltage 2 v
Vi@ Chip select input voltage x' (:1/; ch ;\7'2\/ Ve - 0.2 \
tsu (PD) Power down setup time 0\'/; Vccs— 0.2V or 0 ns
=Vi . X
trec (PD) Power down recovery time zgt ig ns
Vce = 3.0V 50
Icc (D
(PD) Power down supply current Voo = 5.5V 100 A
Note 10 : This is only M5M51288BKP, KJ, VP-20L, -25L
TIMING WAVEFORM FOR POWER DOWN
Vce
) 4.5V 4.5V L
tsu (PD) trec (PD)
2.4V 2.4V
= 81 2Veec-0.2V
MITSUBISHI
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M5M5Vv278DP,J,VP-15,-20

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

MITSUBISHI LSIs

DESCRIPTION

The M5M5V278D is a family of 32768-word by 8-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 3.3V supply, and are directly TTL compatible.
They include a power-down feature as well.

FEATURES
@ Fast access time M5M5V278DP,J,VP-15 --- 15ns(max)
M5M5V278DP,J,VP-20 ---- 20ns(max)
@ Low power dissipation = ACtive -wreeeieiniiiiiiininn 165mW(typ)
S(and.by ........................... 330 p.W(typ)
@ Power down by §
@ Single 3.3V power supply

@ Fully static operation

@ Requires neither external clock nor refreshing

@ All inputs and outputs are directly TTL compatible

@ Easy memory expansion by chip-select (5) input

@ Output enable(QE) prevents data contention in the 1/0 bus
@ All address inputs are changeable with each other

APPLICATION
High-speed memory systems

FUNCTION

A write operation is executed during the 5 low, and W low overlap
time. In this period, address signals must be stable. When W is
low, the DQ terminals is maintained in the high impedance state.

In a read operation, after setting W to high, & to low, and OF to
low, if the address signals are stable, the data is available at the
DQ terminals.

When ¥ 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.

Setting OF 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. .

Signal § controls the power-down feature. When 3 goes high,
power dissipation is reduced extremely. The access time from § is
equivalent to the address access time.

PIN CONFIGURATION (TOP VIEW)

(As [1] 28] Vee(3.3V
A [ w MWAITE CoNTROL
As 3] l26] Ae
A2 [4] 25| A7 | AppRESS
ADDRESS | A1 [5] z 2] Ae [ INPUTS
INPUTS | 50, [6] § o A
pUT
Ats [7] 5 22 o QNIRLE npuT
Az [g] ] 21] Ao ADDRESS INPUT
3 CHIP SELECT
At (9] 2 20 s QP
\AQ @ Qs
DQ [} DQ7
DATA INPUTS/ DATA INPUTS/
ouTpUTs ] DQ2 [} DQs MoUTPUTS
Qs [i3] 16] DQs
(V)GND ] DQs

Outline 28P4Y(P)

28P0J(J)

OF & 21] A1o

Ao . 20] 5

As [19] DQs

A7 18] DQ7

As [17] DQs

w [16] DQs
(3.3V)Vee [15] DQ4

As M5M5V278DVP E GND(OV)

As [13] DQs

As 12 DQ2

A2 1] DQ1

A1 [10] As

A14 [6] (9] A1t

A13 N (8] Ar2

K

Outline 28P2C-A

MODE SELECTION
g W OF Mode Data input /output lcc
H X X Non selection High-impedance Stand-by
L L X Write Din Active
L H L Read Dout Active
L H H High-impedance Active

HVIH LVIL  XVIHor ViL

MITSUBISHI
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MITSUBISHI LSls
M5M5V278DP,J,VP-15,-20

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

BLOCK DIAGRAM - - - - - -
(Ao @ N
A1 (5) > 1) DQ1
A () 8| a e > 1)DQ2
Se fe T N 19 DQs
Az (3) 2a 7L, &% |52 | MEMORY ARRAY B DATA
A (D—s 28 8s L/ 512 ROWS 2 [ 19 DQ bipyrs
£330 <] [7 .
A (—] B2 2 512 COLUMNS = 19 DQs | oy1pyTs
& 3o & > DQs
As (29 bod E > 1
A @ 3 19 DQ7
As () > (19 DQs)
ADDRESS J s12_ L
INPUTS 6 —
1 = !
COLUMN 110 50
Ao (O—> 2 CIRCUITS A |28
Ao (@) 2o 2o 8 < i
Ze oL = 8
A o Eu_l QHQJ / g
A2 (8) gg 712 z3 /64 ]
A3 (7) g”-ﬂ 5“5
A4 (8) 38
~
CHIP SELECT !
INPUTS § ’
WRITE CONTROL INPUT W @7
! 28) Vee(3.3V)
) N\ (19 GND(oV)
OUTPUT ENABLE
INPUT 55@ —__/ ]

MITSUBISHI
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M5M5Vv278DP,J,VP-15,-20

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions ﬁatings Unit
Vce Supply voltage —2.0%~4.6 Vv
Vi Input voitage With respect to GND 2.:);3)(\/:;;0.5 v
Vo Output voltage -2.0*~Vce Y]
Pd Maximum power dissipation 1 w
Topr Operating temperature 0~70 C
Tstg(bias) | Storage temperature (bias) —-10 ~ 85 C
Tstg Storage temperature - 65~ 150 T

* Pulse width S 10ns, In case of DC: — 0.5V

DC ELECTRICAL CHARACTERISTICS ( Ta = 0~70'C, Vco=3.3V  ,-unless otherwise noted )

" Limits .
Symbol Parameter Test conditions Min T Typ Max Unit
VIH High - level input voltage 2.0 Vee+0.3 Vv
ViL Low - level input voltage —0.3* 0.8 \'
VOH High - level output voltage loH = — 4mA 2.4 Vv
VoL Low - level output voltage | loL = 8mA 0.4 \';
I Input current Vi=0~Vec S 2 pA
lioz | Off-state output current Vi@ = ViH, Vo= 0~Vee 10 pA
Vi = Vi AC(15ns cycle) 100
Icct Supply current from Vee Output open AC(20ns cycle) 90 mA
DC 50 55
AC(15ns cycle) 40
lcc2 Stand-by current Vi@) = VIH AC(20ns cycle) 35 mA
Other VI ZViHor = ViL 20
Vi@) = Vec - 0.2V
leca Stand-by current Other VI= 0.2V or VI =Vcc - 0.2V 0.1 ! mA

Note 1. Current flow into an IC is positive, out is negative.
*— 3.0V in case of AC (Pulse width=10ns)

CAPACITANCE
" Limits :
Symbol Parameter Test conditions Min Typ Max Unit
Ci Input capacitance Vi = GND,VI =25mVrms, f=1MHz 5% pF
Co Qutput capacitance Vo = GND,Vo=25mVrms, f=1MHz . 7* pF
* C1,Co are periodically sampled and are not 100% tested.
. + .
AC ELECTRICAL CHARACTERISTICS ( Ta = 0~70'C, Vec=3.3V " ;. unless otherwise noted )
(1) MEASUREMENT CONDITIONS 5.0V 5.0V
|nput pu|se levels - reeeriiisriiiiii, ViH=3V, ViL=0V 4800 4800
Input rise and fall time ««eeccoverreeiinniiiiinininiieiiiie 3ns
- DQ DQ
Input timing reference levels - ViH = 1.5V, ViL = 1.5V : 30pF SpF
- 2550 (Including 2550 (Including
Output timing reference levels -+ VoH = 1.5V, VoL =1.5V scope and JIG) scope and JIG)
Ou‘put [0adS «cvrerrerenttintnitiiiiiiiiiiiiiiiinineties F|g1 'F|g2
Fig.1 Output load Fig.2 Output load for ten, tdis

* MITSUBISHI
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M5M5V278DP,J,VP-15,-20

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

(2) READ CYCLE
‘ Limits
Symbol Parameter M5M5V278D-15 | M5M5V278D-20 Unit
: Min Max Min Max
tcR Read cycle time | 15 20 ns
ta(A) Address access time 15 20 ns
ta(s) Chip select access time 15 20 ns
ta(OE) Output enable access time 8 10 ns
tv(A) Data valid time after address change 3 3 ns
ten(s) Output enable time after § low 3 3 ns
tdis(s) Output disable time after § high 0 7 0 8 ns
ten(OE) Output enable time after OE low 0 0 ns
1dis(OE) Output disable time after OF high 0 7 0 8 ns
tPu Power-up time after chip selection 0 0 ns
tPD Power-down time after chip deselection 15 20 ns
(3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1<W=H, 8=L>
tcR N
VIH
Ao ~ A4 X
ViL
taa)
tva) tv(a
DQ Vo
PREVIOUS DATA VALID UNKNOW,| DATA VALID
(Dout) v
oL
Read cycle 2 <W=H> (Note 2)
VIH {CR [
)
ViL \ 7
ta(s) K tdis(s) (Note 3)
ten(s!
VoH (Note 3) j——en(S) .
4 Hi-Z
bQ — unknown Y DATA VALID )
(Dout) v \ y
oL
PD
lcct  mmmmmmeeme oo
lcc 50% 50%
lcc2

Note 2. Address valid prior to or coincident with § transition low.
3. Transition is measured £500mV from steady state voltage with specified loading in Figure2.

Read cycle 3 <W=H, 8=L > (Note 4)

oF VIH \

ViL \ }

ta(OE) 1dis(OE)

tcr

(Note 3)

ten(OE)

DQ VoH (Note 3)

DATA VALID
(Dour) VoL

UNKNOWN

Note 4. Address and § valid prior to-OE transition low by (ta(A) - ta(OE)), (ta(S)-ta(OE)).

MITSUBISHI
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M5M5Vv278DP,J,VP-15,-20

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

(4) WRITE CYCLE
Limits
Symbol Parameter M5M5V278D-15 |M5M5V278D-20 Unit
Min Max Min Max
tcw Write cycle time 15 20 ns
tsu(s) Chip select setup time 12 15 ns
tsu(A)1 Address setup time 1 (W CONTROL) 0 0 ns
tsu(A)2 Address setup time 2 (5 CONTROL) 0 0 ns
tw(w) Write pulse width 12 15 ns
trec(w) Write recovery time 0 0 ns
tsu(D) Data setup time 7 8 ns
th(D) Data hold time 0 0 ns
tdis(W) Output disable time after W low 0 7 0 8 ns
ten(w) Output enable time after W high 0 0 ns
tsuA-WH) | Address to W high 12 15 ns
ten(OE) Output enable time after OF low 0 0 ns
tdis(OE) Output disable time after OF high 0 7 0 8 ns

(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode )

Ao~A14

DQ
(Din)

DQ
(Dout)

tew
ViH ) /
ViL \
tsu(s)
in R
LA A KD (KA A I A
ViL SRR RNRERR aeae e QSRR
VIH / \
Vic } tsu(A-WH) \
tsu(A)1 tw(w) trec(w)
VIH \ /
ViL \—/
< tsu(D) o thD)
VIH
DATA STABLE
ViL 4
(Note 3)
» tdis(W) ten(oE)
tdis(CE)
> ten(w) (Note 3)
VoH zZZZZZZZZZ747‘7‘717‘7‘7427174747472?)\ 7
VoL NN N N S NN NN NSNS Hi-Z OO NINONNNNY

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

* MITSUBISHI
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M5M5V278DP,J,VP-15,-20

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle 2 ( § control mode)

e tew

ViH
X X

ViL

tsu(s)

Vi
5 N }/

ViL

tsua)2 trec(w)
tw(w)
w S D
tsu(D) th(D

VIH
33?1) DATA STABLE

ViL

" ten(s) tdis(W] (Note 3)
pQ VoH y Hi-Z
(Dout) VoL
(Note 6)

Note 6. When the falling edge of W is simultaneous or prior to the falling edge of &, the output is maintained in the high impedance.
7. ten,tdis are periodically sampled and are not 100% tested.

- MITSUBISHI
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PRELIMINARY  M5M5V278EJ,VP-10,-12,-15

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

" Notice This bje!

Some parama(ric fimits are
0

MITSUBISHI LSls

DESCRIPTION

The M5M5V278E is a family of 32768-word by 8-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 3.3V supply, and are directly TTL compatible.
They include a power-down feature as well.

FEATURES

@ Fast acces stime M5M5V278EJ,VP-10 «wseseserarsesusasancns 10ns(max)
M5M5V278EJ,VP-12 wevesrsnes aeennnesane 12ns(max)
M5M5V278EJ,VP-15 -

©® Low power dissipation  Active - .
Stand by (-10,-12,-15)

@ Power downby S

@ Single 3.3V power supply

@ Fully static operation

@ Requires neither external clock nor refreshing

@ All inputs and outputs are directly TTL compatible

@ Easy memory expansion by chip-select (S) input

@ Output enable(OE) prevents data contention in the 1/0 bus

@ All address inputs are changeable with each other

APPLICATION
High-speed memory systems

FUNCTION

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

In a read operation, after setting W to high, 3 to low, and GF to
low, if the address signals are stable, the data is available at the
DQ terminals.

When § 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.

Setting OF at a high level, the output stage is in a high-mpedance
state, and the data bus contention problem in the write cycle is
eliminated.

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

MODE SELECTION
§ |W|BE Mode Data input /output Icc
H | X | X | Non selection High-impedance | Stand-by
LiL|X Write Din Active
LIH]|L Read Dout Active
L|H H High-impedance Active

H:VIH L:VIL X:VIH or VIL

PIN CONFIGURATION (TOP VIEW)

(A13 [1] 28] Vce (3.3V)
WRITE CONTROL
As [2] W INPUT
A7 [3] 126] A1a
As [4] Ao
ADDRESS
ADDRESS g As [5] z 124 Ato [ INPUTS
A e g 2 OUTPUT
A3 [7] 3 OF  ENABLE INPUT
A2 [8] > [21] A12 ADDRESS INPUT
At m 5| CHIP SELECT
I
LAo l19] DQs
DATA [DQ1 [if] 118} DQ7 DAT.
INPUTS/ { DQ2 [i2] 7] DQs ? INPUTS/
OUTPUTS DQSE 6] DQs | OUTPUTS
(0V) GND[14] 115 DQs,
Outline 28P0J
N
|
OF [2] 21A12
A1 (23] 205
Ato [24 [lpQs
Ao [B lebay
A1s [2] 17DQe
W [§lpQs
(3.3v) vee 28 MSM5V278EVP 18DQ
Ats [T [ GND (0V)
As E[sle
A7 17 DQ2
As [Mpay
As [1olAo
A4 E]m
As 3 8]A2

(<Y
Outline 28P2C-A

MITSUBISHI
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PRELIMINARY B ~ M5M5V278EJ,VP-10,-12,-15

SQQCMC:&%O“

Notige: This is not@ {:_:3;,9 cubject to change
‘(”‘: ( arametric fimits 31€ 7 4 ‘
some® 262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM
BLOCK DIAGRAM e i e o e e e = e i 5 o 1 P e 2 S 1 e 1 o 2 o 2 e = e = o =
(" Ao (10) L
A1 (o) —>
18 |18 ) >
proan(EA i 1A EE i
As () 4 7‘-' 85 | ;| wmemory armay & DATA
A4 (8) Zu <3 / 512 ROWS a [ PINPUTS /
As () %;—", %H 512 COLUMNS N 'é OUTPUTS|
As (3) o 4 E >
A7 (3) ) -
As (2) >
ADDRESS 512
INPUTS i A 8 —
COLUMN 110 -
As ] / :)8
= @ CIRCUITS g
Ato (o) e £% /s 1_ f"&"
A1 @3 20 8a T =2 L
=z <9 / <o
A12 @1) L =3 VAL e
A13 (1) g’m 12 §D
\Au 20 8
1
CHIP SELECT  _
INPUT S
WRITE CONTROL
INPUT W@
' (28) Vee(3.3V)
l R ®

OUTPUT ENABLE
INPUT 5_5% -q__J

GND(0V)

MITSUBISHI
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M5M5V278EJ,VP-10,-12,-15

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —2.0*~4.6 \
Wi N - 2.0%¥~Vce+0.5
Vi Input voitage ith respect to GND (Max 4.6) \
Vo Output voltage —2.0*~Vcc \
Pd Maximum power dissipation 1 w
Topr Operating temperature 0~70 c
Tstgias) | Storage temperature (bias) -10~85 C
Tetg Storage temperature - 65~150 c
*Pulse width S 10ns,In case of DC: — 0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=33V * 1 5, inless otherwise noted)
Symbol P. Ti ti Limits Unit
ym| arameter est conditions Min Typ Max
ViH High-level input voltage 2.0 Vce+0.3 \
Vi Low-level input voltage -0.3* 0.8 Vv
VoH High-level output voltage IoH = — 4mA 2.4 \'
VoL Low-level output voltage loL = 8mA 0.4 "
] Input current Vi = 0~Vce 2 KA
lloz | Off-state output current Vi@) = ViH, Vo= 0~Vcc 10 pA
AC(10ns cycle) 140
Vi@ =ViL [AC(12ns cycle) 120
lcct Supply current from Vcc mA
PPy Outputopen [ AC(15ns cycle) 100
DC 80 85
AC(10ns cycle) 60
AC(12ns cycle) 55
- Vi®) = mA
lec Stand-by current ®=VH  AC(15ns cydle) 50
Other VIZVIH or SViL 30
Vi@) = Vec—0.2V,or VI 2Vecec—0.2V
lccs Stand-by current Other Vi< 0.2V 0.1 10 mA
Note 1. Current flow into an IC is positive, out is negative.
* —3.0 Vin case of AC (Pulse widths10ns)
CAPACITANCE
Parameter T ti Limits i
Symbol al est conditions Min Typ | Max Unit
Ci Input capacitance Vi=GND, Vi=25mVrms, f=1MHz 5% pF
Co Output capacitance Vo=GND,Vo=25mVrms, f=1MHz 7* pF
* CI,Co are predically sampled and are not 100% tested.
AC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Veo=33V * 1 3% unless otherwise noted)
(1) MEASUREMENT CONDITIONS 5.0V 5.0V
Input Qulse levels s VIH=3.0V, ViL=0.0V 4800 480Q
|npUt rise and fa" time  creecrrer e 3ns
Input timing reference levels ViH=15V,ViL=1.5v DQ 300F DQ soF
Output timing reference levels - VoH =1.5V,VoL=1.5V 255Q “n%,ud]ng 255Q (f,’,dudmg
OUIPUL l0adS  «++eeereeessemsssemsssmssssnssssssss s Fig1,Fig2 scope and JIG) scope and JIG)

Fig.1 Output load

Fig.2 Output load for ten,tdis

MITSUBISHI
" ELECTRIC
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| pREUM\Ni‘i‘Y | M5M5V278E,VP-10,12,-15

s not a fnal Spwm ot to change:
Hotos’ T memﬁ i are SubIeS
;, Some ‘ , 262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM
(2) READ CYCLE
| B Limits
Symbol ; Parameter M5M5V278E-10 [M5M5V278E-12 |M5M5V278E-15 Unit
Min Max | Min Max Min Max
tcR Read cycle time . 10 12 15 ns
ta(A) Address access time 10 12 | 15 ns
| tas) Chip select access time 10 12 15 “ns
1a(OE) Output enable access time 5 |- 6 8 ns
v(A) Data valid time after address change 3 3 3 ns
ten(S) Output enable time after chip selection 3 3 3 ns
tdiss) | Output disable time after chip deselection 0 5 0 6 0 7 ns
ten(OE) Output enable time after GF low 0 0 0 ns
1dis(OE) Output disable time after OF high 0 5 0 6 0 7 ns
tPu Power-up time after chip selection 0 0 9 ns
tPD Power-down time after chip deselection ' : 10 12 15 ns
(3) TIMING DIAGRAMS FOR READ CYCLE -
Read cycle 1 (W=H, 8=L)
CR N
ViH,
Ao~ A4 )(
. ViL
“ta(A)
V) tv(a)
DQ VoH
(Dout) PREVIOUS DATA VALID UNKNOWN DATA VALID
VoL
Read cycle 2 (W=H) (Note 2) R
VIH . -
’ ViL -
ta(s) uJ tdis (S)
e VoH (Note 3) | ten(S) / ! (Note 3) oz
(Dow) - {unknown DATA VALID
VoL \ -t
. ] tPD
lect  =mmmmmmemm oo )
lcc 50%
lcc2 ) }
Note2. Address valid prior to or coincident with S transition low.
3.Transition is measured +500mV from steady state voltage with specified loading in Figure2.
Read cycle 3 (W=H, S=L) (Note 4)
tcR
VHH
oF X 7
ViL _—
ta(oe) OB Ll (Noted)
pQ VoH (Note 3) fen(OE) ; - - 9
(Dout) - { UNKNOWN)( DATA VALID )
" VoL K 7

Note4. Address and § valid prior to O tljansition low by (ta(A) - ta(OE)), (ta(s)-ta(OE)).

‘ ' :& - MITSUBISHI
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M5M5V278EJ,VP-10,-12,-15

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

ELECTRIC

(4) WRITE CYCLE
Limits
Symbol Parameter M5M5V278E-10 [M5M5V278E-12 |M5M5V278E-15 Unit
Min Max Min Max Min Max
tow Write cycle time 10 12 15 ns
tsu(s) Chip select setup time 8 10 12 ns
tsu(A)t Address setup time 1 (W CONTROL) 0 0 0 ns
tsu(a)2 Address setup time 2 (§ CONTROL) 0 0 0 ns
tww) Write pulse width 8 10 12 ns
trec(w) Write recovery time 0 0 0 ns
tsu(D) Data setup time 5 6 7. ns
th(D) Data hold time 0 0 0 ns
tdis(W) Output disable time after W low 0 5 0 6 0 7 ns
ten(w) Output enable time after W high 0 0 0 ns
tsuAWH) | Address to W high 8 10 12 ns
ten(OE) Output enable time after OF low 0 0 0 ns
tdis(OE) Output disable time after OF high 0 5 0 6 0 7 ns
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode )
tcw N
ViH
Ao~A14
ViL
tsu(S)
VIH »
3 (Note'5)
VIL VA VALY "
ViH \
OE ViL tsu (AWH) \
tw (W) trec (W)
ViH
w \
ViL \__—__j
@ h)
ViH
D
(gn) X DATA STABLE *
ViL !
(Note 3)
tdis(w) L—-b ten (OE)
tdis (OE)
VoH on (W) (Note 3)
bQ ALAAAARRAAAARARARAARARARRARANAAS ¥ LI L
©ouw) o LTI Hi-Z  AAAAAAARARTARARARARRRARRRRRNRANY
Note5. Hatching indicates the state is don't care . i
MITSUBISHI
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M5M5V278EJ,VP-10,-12,-15

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle 2 (S control mode )

Ao~A14

DQ
(Din)

DQ
(Dout)

ViH

ViL
ViH

ViL

ViH

ViL

VIH

ViL

VoH

VoL

tcw
\ tsu (S) 7
tsu (A)2 trec (W)
tw (W)
ote 5)
tsu (D) th (D)
DATA STABLE ’%|
(Note 3) ten (S) tdis (W) »| (Note 3)
;(;;;;;;:;;;SS} Hi-Z
)
(Note 8)

Note6. When the falling edge of W is simultaneous or prior to the falling edge of §,
the output is maintained in the high impedance.
7. ten,1dis are periodically sampled and are not 100% tested.

5-14
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M5M5V1132FP-6,-7,-8,-10,
-7L,-8L,-10L

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

DESCRIPTION

The M5M5V1132FP is a family of 1M bit synchronous SRAMs
organized as 32768-words of 32-bit. The M5SM5V1132FP provides
a high speed secondary cache solution for microprocessors. The
design integrates a 2-bit burst counter, input and output registers
with the ultra fast 1M bit SRAM on a single monolithic circuit. This
design reduces component count of cache data RAM solutions.
Mitsubishi's SRAMs are fabricated with high-performance, low
power CMOS technology, providing greater reliability. This device
operates on a single 3.3V power supply and are directly LVTTL
compatible.

FEATURES

@ Access times /Cycle times
M5M5v1 132Fp_6 ................................ 55n5/1 0.0ns (1 OOMHZ)
M5M5V1132FP-7, -7L - - 7.0ns/13.3ns (75MHz)
M5M5V1132FP-8, -8L --- 8.0ns/15.0ns (66MHz)

M5M5V1132FP-10, -1QL wrereeemeeeeeseeeees 10.0ns/16.7ns (60MHz)
@ Low power dissipation
Active (66MH2z) - - 415mW (typ)

Stand-by (-6, -7, -8, -10) - - 0.7mW (typ)
Stand-by (-7L. 'BL, -1 OL) ................................ 20}1W (typ)
® Package
100pin QFP, Body Size (14.0X20.0 mm?)
Pin Pitch (0.65 mm)

@ Single 3.3V power supply (3.13 ~ 3.60V)

@ Fully registered inputs and outputs (Pipeline operation)
@ Global write control or individual byte write control

® MODE pin allows either liner or interleaved burst

@ Snooze mode pin (ZZ) for power down

@ CLK stopped stand by mode.

©® 32-bit wide data I/O

APPLICATION
486/PentiumT™/PowerPCTM processor second level caches

FUNCTION _
Synchronous circuitry allows for precise cycle control triggered by
a positive edge clock transition. Synchronous signals include : all
addresses, all data inputs, all chip selects (S1, §2, S2), burst
control inputs (ADSC, ADSP, ADV) and write enables (MBW, GW,
BW1, BW2, BW3, BW4). 52 and S2 provide easy depth expansion.

The write operation can be performed by two methods. The
global write enable (GW) will perform a write to all 32 bits. Byte
wide writes are controlled by the master byte write enable (MWB)
and the 4 individual byte write enables (BW1~BWa). The byte
write cycle will write from one to four bytes. The write cycle is
internally self-timed, eliminating the complex signal generation of
an off chip write.

Asynchronous signals are output enable (OE), snooze mode pin
(Z2) and clock (CLK). The HIGH input of ZZ pin puts the SRAM in
the power-down state. When ZZ is pulled to LOW, the SRAM
normally operates after 30ns of the wake up period.

When CLK is stopped and all inputs (Address, Burst control, CLK
etc.) are fixed in CMOS level, the SRAM becomes in the
power-down state that is called "CLK stopped stand-by mode".
During CLK_stopped stand-by mode, power supply current is
almost same as snooze mode even if the SRAM is selected. When
CLK is active again, the SRAM immediately recovers from CLK
stopped stand-by mode to normal operation mode.

The burst mode control (MODE), and the flow-through enable
(FT) are DC operated pins. MODE pin will allow the choice of
either an interleaved burst, or a linear burst. FT pin normally is
pulled HIGH. When FT is pulled LOW, the SRAM changes
non-pipelined type with flow-through output. FT LOW input is only
used for a test mode.

The burst operation is initiated by either address status processor
(ADSP) or address status controller ADSC). The burst advance
pin (ADV) controls subsequent burst addresses.

MITSUBISHI
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'M5M5V1132FP-6,-7,-8,-10,-7L,-8L -10L
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

BLOCK DIAGRAM
Vce (3.3V) Vss (0V) VeeQ (3.3V) VssQ (0V)
N
- BOBD DEOS - TOBCEOTD-— ROBEODET—,
Ao (32
A1 (9
A2(9 1
A3@)
A4 (@
As @
As(100
ADDRESS | g ADDRESS 15 13 15
INPUTS | A7 88 REGISTER 7 7 7
As @
Ao @)
A1
A10 (39 Ao
At1
A2
A1z @®
A1a @
& A
collllt g
o e Do D Q1 |— A1 2 2
[SNOOZE — ‘
* R B0 zz Linear/Interleaved § E-l § g 5
ABVRRcE ADV BURST 52 |5k Q
WEOT o
Ghack CLK P> COUNTER | 3@ |3 2 )
INPOT LOAD Ao F
BURST 2
INPUTS <
m — =
14 D1~Ds =
D> ByTE 1 > BYTE!
BW1 WRITE REGISTER WRITE DRIVER | 8
LT
Do~D1e
BYTE 2 —® BYTE2 Ley
BW2 WRITE REGISTER WRITE DRIVER[8 | 32K x 32
1/ D17~D24 Mfs:ﬂpav ’3‘5'
BYTE > -
WRITE < > BYTES —>] BYTE 3
ENABLES | s »-\\ WRITE REGISTER WRITE DRIVER| 8
</ D2s~Da2 A
M BYTE4 —> BYTE4 Lo 1
MASTER | B W4 WRITE REGISTER WRITE DRIVER | 8
B
oNgE \WEW € —
GLOBAL P 32 INPUT
LK .
IR >R‘°é§;'7§$gn —‘j_\ —— nEGiSTE/R\s 1
CHIP L 138267 1) 1/
526
CHIP
, SELECT
DELAY
— REGISTER 1
ey .
e OF & :
THROUGH FT
ENABLE - - - - - - - R
Note: The Block Diagram illustrates simplified device operation. See Truth Table, pin descriptions and
timing diagrams for detailed information.
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST ShAM

PIN FUNCTIONS
Pin Name Function
Ao~A14 Synchronous These inputs are registered and must meet the setup and hold times around the rising
Address Inputs edge of CLK.
MBW Synchronous Master This active LOW input is used to enable the individual byte write operation. The
Byte Write Enables individual byte write operation is performed when MBW is LOW and GW is HIGH. The
global write operation (a write to all 32 bits) is performed when GW is LOW.
W Synchronous Global This active LOW input is used to enable the global write operation (a write to all 32 bits)
Write Enables and must meet the setup and hold times around the rising edge of CLK.

BW1, BW2, Synchronous Byte These active LOW inputs allow individual bytes to be written and must meet the setup

BW3, BW4 Write Enables and hold times around the rising edge of CLK. A byte write enables is LOW for a
WRITE cycle and HIGH for a READ cycle. BW1 controls DQ1~DQs. BW2 controls DQo
~DQie. BW3 controls DQ17~DQ24. BW4 controls DQ2s~DQs32. Data /O are tristated if
any of these four inputs are LOW.

CLK Clock Input This signal latches the address, data, chip enables, byte'write enables and burst
control inputs on its rising edge. All synchronous inputs must meet setup and hold
times around the clock's rising edge.

3] Synchronous This active LOW input is used to enable the device and conditions internal use of

Chip Select Input ADSP. This input is sampled only when a new external address is loaded.
=) Synchronous This-active LOW input is used to enable the device. This input is sampled only when a
’ Chip Select Input new external address is loaded. This input can be used for memory depth expansion.
S2 Synchronous This active HIGH input is used to enable the device. This input is sampled only when a
Chip Select Input new external address is loaded. This input can be used for memory depth expansion.

OE Output Enable Input This active LOW asynchronous input enables the data |/O output drivers.

DQ1~DQs2 Data I/0 Byte 1 is DQ1~DQs; Byte 2 is DQo~DQ1s; Byte 3 is DQ17~DQz24; Byte 4 is DQ2s~
DQa2.

Input data must meet setup and hold times around the rising edge of CLK.

2z Snooze Mode Input This asynchronous input allows the selection either normal operation mode or snooze
mode that the SRAM is in the powerdown state even if CLK is operated. This active
HIGH asynchronous input puts the SRAM in the snooze mode. When ZZ=HIGH, input
leak current flows to this pin. When this pin is pulled to LOW or NC, the SRAM normally
operates.

MODE Burst Mode Control This DC operated pin allows the choice of either a interleaved burst or a linear burst. |f
this pin is HIGH or NC, an interleaved burst occurs. When this pin is tied LOW, a linear
burst occurs, and input leak current flows .

T Flow-through Enable This DC operated pin is used as a test mode pin. Normally, this pin is pulled HIGH or
NC. When this pin is tied LOW, the SRAM changes non-pipelined type with flow-through
output, and input leak current flows.

ADSP Synchronous This active LOW input interrupts any ongoing burst, causing a new external address to

Address Status Processor be latched. A READ is performed using the new address, independent of the byte write
enables and ADSC but dependent upon S2 and 52. ADSP is |gnored if 51 is HIGH.
Power-down state is entered if S2 is LOW or S2 is HIGH.
ADSC Synchronous This active LOW input interrupts any ongoing burst and causes a new external address
Address Status Controller to be latched. A READ or WRITE is performed using the new address if all chip enables
are active. Power-down state is entered if one or more chip enables are inactive.

ADV Synchronous This active LOW input is used to advance the internal burst counter, controlling burst

Address Advance access after the external address is loaded. A HIGH on this pin effectively causes wait
states to be generated (no address advance). This pin must be HIGH at the rising edge
of the first clock after an ADSP cycle is initiated if a WRITE cycle is desired (to ensure
use of correct address)

Vce Vce Power Supply (3.3V)

Vss Vss Ground (0V)

‘| VecQ VceQ 1/0 Buffer Supply (3.3V)

VssQ VssQ 1/0 Buffer Ground (0V)

5-18
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

DC OPERATED TRUTH TABLE
Name Input status Operation
MODE Hor NC Iqterleaved Burst Sequence
L Linear Burst Sequence
T Hor NC Pipelined SRAM
L Non-pipelined SRAM (Test mode)

Note 1. MODE and FT are DC operated pins. .
2. H means logic HIGH or NC. L means logic LOW. NC meons No-Connection

3. Normally, FT is pulled to HIGH or NC. FT LOW input is only used for a test mode.
4. See BURST SEQUENCE TABLE about Interleaved and Linear Burst Sequence.

BURST SEQUENCE TABLE
Interleaved Burst Sequence (when MODE = HIGH or NC)
Operation A14-A2 A1 Ao
First access, latch external address A14-A2 At Ao
Second access (first burst address) latched A14 -A2 latched A1 latched Ao
Third access (second burst address) latched A14 -A2 latched A1 latched Ao
Fourth access (third burst address) latched A14 -A2 latched A1 latched Ao

Linear Burst Sequence (when MODE = LOW)

Operation A14 -A2 A1, Ao
First access, latch external address A14 -A2 0,0 0,1 1,0 1,1
Second access (first burst address) latched A14 -A2 0,1 1,0 1,1 0,0
Third access (second burst address) latched A14 -A2 1,0 1,1 0,0 0,1
Fourth access (third burst address) latched A14 -A2 1,1 0,0 0,1 1,0
Note 5. The burst sequence wraps around to its initial state upon completion.
SYNCHRONOUS TRUTH TABLE
51 352 S2 | ADSP | ADSC | ADV | Write | CLK Aﬂgre%ss Operation

H X X X L X X L-H | None Deselected Cycle, Power-down

L X L L X X X L-H [ None Deselected Cycle, Power-down

L H X L X X X L-H [ None .| Deselected Cycle, Power-down

L X L X L X X L-H | None Deselected Cycle, Power-down

L H X X L X X L-H | None Deselected Cycle, Power-down

L L H L X X X L-H [ External READ Cycle, Begin Burst

L L H H L X L L-H | External WRITE Cycle, Begin Burst

L L H H L X H L-H | External READ Cycle, Begin Burst

X X X H H L H L-H | Next READ Cycle, Continue Burst

H X X X H L H L-H | Next READ Cycle, Continue Burst

X X X H H L L L-H | Next WRITE Cycle, Continue Burst

H | X X X H L L L-H | Next WRITE Cycle, Continue Burst

X X X H H H H L-H | Current READ Cycle, Suspend Burst

H X X X H H H L-H | Current READ Cycle, Suspend Burst

X X X H H H L L-H | Current WRITE Cycle, Suspend Burst

H X X X H H L L-H | Current WRITE Cycle, Suspend Burst

Note 6. X means "don't care”. H means logic HIGH. L means logic LOW.
7. Write =L means "WRITE" operation in WRITE TRUTH TABLE.
Write =H means "READ" operation in WRITE TRUTH TABLE.
8. All inputs in this table must meet setup and hold times around the rising edge (LOW to HIGH}) of CLK.
9. ADSF LOW always initiates an internal READ at the L-H edge of CLK.
10. Operation finally depends on status of asynchronous input pins (ZZ and OF).
See ASYNCHRONOUS TRUTH TABLE.
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

WRITE TRUTH TABLE

GW [MBW|BW1 [BW2 [EWs [BW4 Operation
H H X X X X | READ

.H L H H H H | READ
H L L H H H | WRITE BYTE 1
H L H L H H | WRITE BYTE2
H L H H L H WRITE BYTE 3
H| L|H| H]|H]|L | WRTEBYTE4
H L L L H H WRITE BYTE1 and 2
H L H H L L WRITE BYTES3 and 4
H L L L L | L WRITE ALL BYTE
L X X X X X | WRITE ALL BYTE

Note 11. X means "don't care”. H means logic HIGH. L means logic LOW.
12. Allinputs in this table must meet setup and hold ties around the rising edge (LOW to HIGH) of CLK.

ASYNCHRONOUS TRUTH TABLE

eration of .
z OE synchcr)gnous truth table Operation VO Status
H X X Snooze mode High-Z
Lor NC L READ READ Q
L or NC H READ READ High-Z
L or NC X WRITE WRITE ‘ High-Z - D
LorNC X Deselected Deselected High-Z

Note 13. For a write operation following a read operation, OE must be HIGH before the input data required setup time
and held HIGH through the input data hold time.

14. In /O STATUS, Q means output data during a read cycle, and D means input data during a write cycle.
15. "Snooze mode" means power down state of which stand-by current does not depend on cycle time.

16. "Deselected” means power down state of which stand-by current depends on cycle time.

17. When ZZ is pulled to LOW, the SRAM normally operates after 30ns of the wake up period.

AMlTSUBlSHI
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Power supply voltage —2.0*~4.6 \
Vcea 1/0 buffer supply voltage _2'(:;1;\?:;0'5 v
With respect to GND -
Vi Input voltage ~20% ~Vees0.5 v
(max 4.6)
Vo Output voltage —2.0+~4.6 Vv
Pd Maximum power dissipation 1.2 w
Topr Operating temperature 0~70 C
Tstg(bias) | Storage temperature (bias) -10~85 c
Tstg Storage temperature - 65~150 C
* This is —2.0V when pulse width S 10ns, and —0.5V in case of DC.
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C; Vcc = 3.13 ~ 3.60V, unless otherwise noted)
- Limits X
Symbol Parameter Test conditions Min Typ | Max Unit
Vce Power supply voltage 3.13 3.60 \
Vcea 1/O buffer supply voltage Vec-0.3 Vee+0.3 \
ViH High-level input voltage 2.0 . |Vee+0.3 \
ViL Low-level input voltage -0.3+ 0.8 \
VoH High-level output voltage loH = — 4mA 24 Vv
VoL Low-level output Voltage loL = 8mA 0.4 \
Input current except ZZ, MODE and FT Vi =0V~Vce 2
) Vi =Vce 2
" Input current of MODE and FT Vicov 100 bA
Vi =Vce 200
I
nput current of ZZ Vieov >
loz Off - State output current Vi (OE) =ViH, Vo = 0~Vce 10 A
Output open AC (10.0ns cycle,100MHz) 250 300
) Device selected AC (13.3ns cycle,75MH2) 140 200
lcet Active power supply current Vi SViLor Vi 2VH AC (15.0ns cycle,66MHz) 125 170 mA
ZZ=ViL AC (16.7ns cycle,60MHz) 110 160
AC (10.0ns cycle,100MHz) 75 g5
: AC (13.3ns cycle,75MHz) 55 70
leca TTL Stand-by current Device deselected AC (15.0ns cycle,66MHz) 50 65
¥ VI SViLor VI ZVIH  [Ac (16.7ns cycle 60MHz) 45 60 mA
Z=Vu CLK frequency= .
OMHz 15 20
All inputs statics
Output open
VI =0.2V or
VI 2Vce- 0.2V 6,-7.-8,-10 0.2 2] mA
- 22502V,
Icca z:higs Stapnec:’-by ct:’rr::t o0 FT=Vce- 0.2V
stopped stand-by mode MODE=ZVce- 0.2V
CLK frequency=0MHz 7L, 8L, -10L 5 200 bA
All inputs static
Snooze mode
locs Snooze mode 2zzVce -0.2V -6,-7,-8,-10 0.2 2 mA
Stand-by current FT=Vce-0.2V
Y MODEzVcc-02v | 7L 8L -10L 5 | 200 A

Note 18. ViLmin* is —2.0V in case df AC (Pulse width =10ns).

19. "Device Deselected" means device is in POWER-DOWN mode as defined in the truth table.
20. Spec of Icc3 canbe supported by stopping CLK evenif device selected state.

21. Icca does not depend on CLK frequency and input level.
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

CAPACITANCE
- . Limits :
| Parameter Test conditions - !
Symbol Min | Typ .| Max Unit
Ci Input capacitance. Vi=GND, Vi =25mVrms, f = 1MHz 6 pF
Co Output capacitance Vo = GND, Vo = 25mVrms, f = 1IMHz 8 - pF
This parameter is sampled. ‘
THERMAL RESISTANCE
Limits B
T ti - Unit
Symbol Parameter est conditions i Typ Viax
Suspended in still air 89
Mounted on 70X 70 X 1.6t Mitsubishi )
standard PC board, Air velocity 72
6.4A Thermal resistance - Junction to Ambient =0 m/s Tw
Mounted on 70X 70 X 1.6t Mitsubishi
standard PC board, Air velocity 57
=1.0m/s
84c Thermal resistance - Junction to Case Immersed in fluorinert 19 TW
This parameter is sampled. '
AC ELECTRICAL CHARACTERISTICS (Ta =0~70C; Vce = 3.13 ~ 3.60V, unless otherwise noted)
(1) MEASUREMENT CONDITIONS
Input pulse levels «: e VIH =3.0V, ViL=0V
Input rise and fall times 1.5ns
Input timing reference levels -+« ViH =15V, ViL= 1.5V
Output reference levels - VoH =1.5V, VoL = 1.5V
Output Joad eeerererem F|g 1, 2 +3.3V
319Q
Q
5pF
3530 (Including scope and JIG)
Fig. 1 Output load Fig. 2 Output load for ten, tdis
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

MITSUBISHI LSis

M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

(2) TIMING CHARACTERISTICS
Limits
. 100MHz 75MHz 66MHz 60MHz |
Symbol Parameter 5 7L 8, 8L 30, 100 Unit
Min | Max | Min [ Max | Min | Max | Min | Max
Clock
tke Clock cycle time 10 13.3 15 16.7 ns
tkH Clock HIGH time 3.5 5 6 6 ns
KL Clock LOW time 3.5 5 6 6 ns
Output Times
ta(k) Clock access time 5.5 7 8.0 10 ns
tv(k) Data valid time from Clock 2 2 3 3 ns
ten(K) * Output enable time from Clock 0 0 0 0 ns
tdis(K) Output disable time from Clock 1 5.5 2 6 2 6 2 6 ns
ta(OE) OE access time 5.5 6 6 6 ns
ten(OE) Output enable time from OE 0 0 0 0 ns:
1dis(OE) Output disable time from OE 1 5 2 6 2 6 2 6 ns
Setup Times
tsu(a) Address 2 2.5 2.5 25 ns
tsu(AS) Address Status (ADSC, ADSP) 2 2.5 2.5 2.5 ns
tsu(AA) Address Advance (ADV) 2 25 25 25 ns
tsu(w) Byte Write Enables (MEW, GW, BWs) 2 2.5 2.5 2.5 ns
tsu(D) Data-in 2 2.5 2.5 2.5 ns
tsu(s) Chip Select enables (51, 32, S2) 2 2.5 25 2.5 ns
Hold Times
th(A) Address 0.5 0.5 0.5 0.5 ns
th(as) Address Status (ADSC, ADSF) 0.5 0.5 0.5 0.5 ns
th(AA) Address Advance (ADV) 0.5 0.5 0.5 0.5 ns
thw) Byte Write Enables (MBW, GW, BWs) 0.5 0.5 0.5 0.5 ns
th(D) Data-In 0.5 0.5 0.5 0.5 ns
th(s) Chip Select (31, 32, S2) 0.5 0.5 0.5 0.5 ns
ZZ, MODE FT
tzzs 2ZZ Stand-by 30 30 30 30 ns
tzzRec ZZ Recovery 30 30 30 30 ns
tcFG Config setup (MODE, FT) 40 53.3 60 66.7 ns
Note 22. All parameters except tzzs, tzzREC in this table are measured on condition that ZZ = LOW fix .
23. Test conditions is specified with the output loading shown in Fig. 1 unless otherwise noted.
24. When enable and disable time (ten, tdis) are measured, Output loading is specified with CL = 5pF as in Fig. 2.
The transition is measured+500mV from steady state voltage.
25. The enable and disable time are sampled.
26. ADSF and ADSC must not be asserted during tzzs and tzzREC, due to a guarantee of data retention for snooze mode.
If synchronous inputs are made combinations of WRITE state during tzzs, memorized data may be destroyed.
27. Configuration signals ( MODE and FT )are static and must not change during normal operation.
MITSUBISHI
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(3) READ TIMING
| 1 | | | I | 1 | 1 | I 1
I F—&H | | I | H | | | I |
I | I | I | I | I I | I ]
CLK

| | | | |
| | | | | |
| | | | | |
| l I | | |
Il s

t

W7 BN AN AN N v,

. |
| | | | |

%)

[z

!
|
|
|
|
|
|
L
|
|
|
|
I
|
|
1
|
|
|
|
|

| |
| |
| |
| |
| |
| |
| |
| |
| !
| |
|

1 I

|
|
!
|
|
]
OF |
|
|
| ta(k) tdis(k)
|
! ta(oE) |tv(k)
| ten(K)
i p
Q + -+ & o A2) KIQ(A2+1 Q(A2+2 A2+3<) Q(A2 )-—4—
I | HighZ | ) (A2) (A2+1) ( ) ( ( ) A2+1) I
! ! ! | (Notel) | . l !
Single READ L BURST READ
'I
7 DON'T CARE
Note 1. Q(A2) refers to output from address A2. Q(A2+1) refers to output from the next internal burst address following A2. @ UNDEFINED

2. S2 and S2 have timing identical to §1. On this diagram, when 51 is LOW, 52 is LOW and S2 is HIGH.
When S1 is HIGH, 52 is HIGH and S2 is LOW.
3. ZZ = LOW fix.
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(4) WRITE TIMING

CLK

A
ADDRESS //// n,/// A2 W

|
tsus)lths) :
|

. W&. z% W' v

tsu(an) | thia)
5
%

(Note3)
tsu(D)th(D)

|
|
|
T
L

| | |

| | |

| | |

| | |

D \W D WD D D D
W A (A9) KARs (A (Asta)

D
High-Z
(Notet)
tdis(OE)
Q
|, BURSTREAD | Single WRITE| BURST WRITE |, Extended BURST WRITE_
I T N T
Note 1. Q(A2) .refers to output from address A2. Q(A2+1) refers to output from the next internal burst address 7‘ DON'T CARE
following A2.
2. 52 and S2 have timing identical to §1. On this diagram, when 51 is LOW, S2is LOW and S2 is HIGH.
When St is HIGH, §2 s HIGH and Sz is LOW, X, UNDEFINED

3. OF must be HIGH before the input data setup and held HIGH throughout the data hold time. This prevents
input/output data contention for the time period prior to the byte write enable inputs being sampled.

4. ADV must be high to permit a write to the loaded address

5. ZZ = LOW fix.
}‘MITSUBISHI
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(5) READ/WRITE TI?MNG

CLK

| ] I
I I |
I I |
i | I
I I |
T T T T
ADSP | | I I I I
| I I I | |
I ] I I | I I | I
] I I ! I I I I I ]
| | I ! ] I I | I l
I | [ ! | | | I | I
| + L + } ; }
| n I | I | I
| I i I | I
I | I | I I | I
l ! | | I | I I
| tsu(A)‘th(A) I | | | | |
|

7///’4'/ DL Z

| | | ! |

| l l | | | | |

| | tsu(W)lth(W | | | | | | |

| | pe—> X | ! | | ! |

7 t 4 | t —t t t

" 04 0 | R
| | | | |

| | | | | | |

1 | | | |

[N | |

|
|
! !
! |
e—> ' I
I
R N7\ W ”7//“///2// 0
(Note 2 AL W 749728 7
I I | ! I I I I I
I I i ' I I I I | I
| I I ! I I | | I I
I I i ! I | I I I I
| | | |
ADV | | | | /A '
| T T T T T
| I I ! I I | I | ]
I - I ' I | | | I I
| I I ! ] I | I | ]
—_ I ! I I | I
| | | | | | |
OF | | | | | | J/
I 4 4 —t —
| | [ | | | |
| | | | [ | | 1
I I | tsu(D) th(D) | | I |
i | | ta(K) e | | | |
5 ngh-Z f D ten(OE)
r (A2)
ten(K)
Q tdis(OE) (Note 1)
High-Z Q a\
(A1) [ (Aa) A3+1 (As+2)f
Single READ Single WRITE BURST READ
I
Note 1. Q(A3) refers to output from address A3. Q(A3+1) refers to output from the next internal burst address 7 DON'T CARE
following A3. A
2. S2 and S2 have timing identical to §1. On this diagram, when 51 is LOW, 52 is LOW and S2 is HIGH.
When &1 is HIGH, 52 is HIGH and S2 is LOW. E UNDEFINED
3. ZZ = LOW fix.
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(6) SNOOZE MODE TIMING
| I | 1 | | | | 1 | ] 1 RN
o ) ;.tK_cu | | | ] ] I ] I | I
I ] I | | I I I 1 I I I [
o FAV AV EAVAVAY AN
W | | | . ] | 1 | |
I RGN I I I ] I I I I I | }
| ) 1 ] | 1 | | 1 | | ] |
tsuas) thias) ] ] I ] I I ] I I | ]
| z"" A\ YA A L2\ PA
1
W /A//////A ! (Note3) | % Note 3) W
| | 1 | | I | | ] I | | 1
s L
| | ] | | ]
P A7,
ADDRESS ] A1 / "7/ W W ] A Y As A4
3{ V2707727777077777
| | ] | | | I I | i | | |
tauw) :th(W) : : : : : : : : : : : ' :
[ 1 I ! 1 1 | | 7 I I i | l
e I I | I W
j | | (Note 3) | / Note 3 I | | |
| 1 ] 1 | I | ] ] ] | | |
I | I | | I I | | I | | I
e | ' l I l i ' l I l l :
e A {0 A7 A0 A7 7 A A
I ] | ‘
v AL A0 A0
I ] 1 ] 1 I I 1 ] | ] ] [
| 1 | | I I | I | ] | | |
| 1 I I ] I I I I 1 | | l
| | I | | | | I | | : : :
| 1 T T / / //F VAV,
OF | ] I I W //7 / | I |
! ] 7 I |% / A : A /Ié // : : :
i 1 | I ] ]
| | | | | ] | | | | I | |
! | | 1 I I | | I | | | |
I | i | | | I ! | | | ] |
1 High-Z ﬂ | [ [ [ [ [ [ | ARG
@ | . & (A1) ﬂ . , , . . | T L2 e
I | is(OE | | | | | I | | :
| ! | tes(0) | | | | s i | | |
| I 1 | ] I | I | ] I | |
| I | | ] | I I ] ] | | |
| | | —te L | 1 L ! : : : : :
7z | I I | | I I I
| ] ] | | ] | ! | | | | |
+ + | I ] | | Ll-— } + — }
I | | | | | | | | | | | |
: : : ] tzzs 'l _L Sno#ze mode! ! tzzaecJ L Single READ .
I I I ((Note3) | N I ! " | (Note 3) L I I
1 | | I | | I I | | | | |
too ! ! ! ! | ! ! ! ! ! !
Note 1. 52 and S2 have timing identical to 1. On this diagram, when S1 is LOW, S2 is LOW and S2 is HIGH. Z DON'T CARE
When 31 is HIGH, 52 is HIGH and S2 is LOW. .
2. On this timing chart, ADSP = HIGH fix, ADV = X.
3. ADSF and ADSCT must not be asserted during t2zs and tZzREC, due to a guarantee of data retention for snooze mode. E UNDEFINED

If synchronous inputs are made combinations of WRITE state during tzzs and tzzReC, memorized data may be destroyed.
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MITSUBISHI LSIs

M5M5V1132AFP,GP-3,-4,-6,-7,-8

some P k 1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

DESCRIPTION

The M5M5V1132A is a family of 1M bit synchronous SRAMs
organized as 32768-words of 32-bit. The M5M5V1132A provides a
high speed secondary cache solution for microprocessors. The
design integrates a 2-bit burst counter, input and output registers
with the ultra fast 1M bit SRAM on a single monolithic circuit. This
design reduces component count of cache data RAM solutions.
Mitsubishi's SRAMs are fabricated with high-performance, low
power Super (Advanced) CMOS technology, providing greater
reliability. This device operates on a single 3.3V power supply and
are directly LVTTL compatible.

FEATURES

@ Access times /Cycle times
M5M5v1 132AFP,GP_3 .......................... 30n5/67ns (1 50MHZ)
M5M5V1 132AFP,GP-4 ........................... 4.0ns/8.0ns (125MHz)
M5MSV1132AFP,GP-6 «woreereeresseseneees 5.5ns/10.0ns (100MHz)
M5M5V1132AFP,GP-7 - -+ 7.0ns/13.3ns (756MHz)

M5M5V1132AFP,GP-8
® Low power dissipation

8.0ns/15.0ns (66MHz)

Active (1 50/ GGMHZ) sressnss e 726/ 413mw (Wp)
Stand-by coesennsasesncnsessarnns 3.3mW (typ)
@ Package

100pin QFP, LQFP,Body Size (14.0X20.0 mm?)
Pin Pitch (0.65 mm)

® Single +3.3V power supply (3.13 ~ 3.60 V)
@ Fully registered inputs and outputs (Pipeline operation)
@ Global write control or individual byte write control
® MODE pin allows either liner or interleaved burst
@ Snooze mode pin (ZZ) for power down
@ CLK stopped stand-by mode
@ 32-bit wide data I/O

_APPUCATlON
Pentium ™/PowerPC ™and High-end processor second level
caches

FUNCTION

Synchronous circuitry allows for precise cycle control triggered by
a positive edge clock transition. Synchronous signals include : all
addresses, all data inputs, all chip selects (81 Se, Se) burst
ggrlgrol_umuts_(AD_Si ADSP, ADV) and write enables (MBW, GW,
BW1, BW2, BW3, BW4). S2 and Sz provide easy depth expansion.

The write operation can be performed by two methods. The
global write enable (GW) will perform a write to all 32 bits. Byte
wide writes are controlled by the master byte write enable (MWB)
and the 4 individual byte write enables (BW1~BW4) The byte
write cycle will write from one to four bytes. The write cycle is
internally self-timed, eliminating the complex signal generation of
an off chip write.

Asynchronous signals are output enable (EE-), snooze mode pin
(ZZ) and clock (CLK). The HIGH input of ZZ pin puts the SRAM in
the power-down state. When ZZ is pulled to LOW, the SRAM

normally y operates after 20nge of the wakn un nnrlnd

When CLK is stopped and all inputs (Address, Burst control CLK
etc. ) are fixed in CMOS level, the SRAM becomes in the
power-down state that is called "CLK stopped stand-by mode".
During CLK stopped -stand-by mode, power supply current is
almost same as snooze mode even if the SRAM is selected.
When CLK is active again, the SRAM immediately recovers from
CLK stopped stand-by mode to normal operation mode.

The burst mode control (MODE), and the flow-through enable
(FT) are DC operated pins. MODE pin will allow the choice of
either an interleaved burst, or a linear burst. FT pin normally is
pulled VecQ. When FTis Vss, the SRAM changes non-pipelined
type with flow-through output. FT Vss input is only used for a test
mode.

_The burst operation is initiated by either address status processor
(ADSP) or address status controller (ADSC). The burst advance
pin (ADV) controls subsequent burst addresses.

MITSUBISHI
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| PREL\N“NARY M5MS5V1132AFP,GP-3,-4,-6,-7,-8

10
finat *9"”"“ change

Notce Th \mxt‘; 318

inc

Some P°1° 1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM
PIN CONFIGURATION (TOP VIEW) Sux
28 25 I L 28 28
[~ a < a e [~ <5a S
B35s 5 s3is. 5| B3z s g3is
TTIOTIIIRT S S E‘gg’b’méi‘?'g‘?
2988523838853 88288388858982883¢
AIRIRISIERIERNEEEEEEEERBREEEEIEIRBIRIREIEIE

ADDRESS [As 5oINC
INPUTS - ol NG
ADDRESSADVANCE —_—
ur ADV 3 © bl Aro
BURST {ADSP B4 7] A11
INPUTS [ADSC fs] ig] A1z | ADDRESS
OUTPUT ENABLE F o1 s| A13
WHRTRARSE MBW | _ mym
GLosALEmnéE GW ] h3]NC
CLOCK INPUT GLK 9] , 42| NC
(0V)Vss o] M5M5V1132AFP 1] Vee (3.3V)
(3.3V)vee g M5M5V1132AGP 40| Vss (0V)
CHIP SELEC'_II'_—S-,‘, b2] NC
BW1 P s|NC
ENABLES | BWs s 6] A1
BW be A2 | ApDRESS
cHip seLect | 52 B J) As [INPUTS
INPUTS S g B3] Aa
ADDRESS{A7 o) As ) pupst
INPUTS
As [ 31 MODE ?;Agﬂ-gnol.
Ee ] o]l JN={lI[2]=][][e =] TeliE = ]le ]IS NRTIRIRITE] N R][R]

Or200 2 g5 gg 38 Qo g0 & 5 80
255825858838 838IE82888S358888888¢%2
QQ?\?\QDOD>>QQ N ;OD>RQOOQ>>QD
X, S sV —5S3' S \a e'‘mx/SSV—0 55
EEE 2 e EpR 2o £p ) EPE e gpp on EpR
52 © 535 ) (:5 =~ SoR o <55 o S22
ag = [ ~ 0z .1y g = oga = OBg

z5 z5 z5 £34 z5 z5 z5
(s} [} o 3= [} ° o
4]
E
Outline FP: 100P6S-C (QFP) .
GP: 100P6A (LQFP) NC : NO CONNECTION
MITSUBISHI
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ation

gpecific
e The 87012 10 Pt o chone®
e ParaTEs
some 1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM
BLOCK DIAGRAM
Vee (3.3V) Vss (0V) VeeQ (3.3V) VssQ (0V)
- —POee 00O - OOV - DOV DE—,
Ao (37
A1 (9
A2(3 I
A3 (@)
A4 (33
As @
Asl 13 15
ADDRESS X ADDRESS 15
iNPUTS | A7 69 REGISTER 7 7 7
1 As@
A9 @)
A0 @ ho A1
A11@)
A12@9
A13@
LA14 @ A
BURST . 0
contRB: MODE G Do Di ® =
SNOOZE MODE L . Qi Ar 58 | 5@ =
ADDRESS -5 ' a E W
ADVANCE ADV BURST 5215 &
GLOOK CLK @ P> COUNTER ow |0R&
INP Qo [— Ao « 5
= - LOAD =
surst [ADSC -4
iy pR— L <
| =
ADSP! D1~Ds gl
— BYTE1  be
R > BYTE1
WRITE DRIVER |8
BW1 j\ o WRITE REGISTER
Ds~D1s
—f
S BYTE 2 BYTE2 ey
BW2 »—1\ WRITE REGISTER WRITE DRIVER[8 | 32K x 32
i/ : MEMORY
D17-D24 | Vppay [32]
BYTE y—>]
WRITE > BYTE3 —» BYTE3
ENABLES | BW3 WRITE REGISTER WRITE DRIVER| 8
L/ D25~D32
Y ovres > BYTE4 |} 1
MASTER | BWa ——]\ WRITE REGISTER WRITE DRIVER | 8
WRITE\MBW @ 1/
EnABLE ¥ W 32 INPUT
ENABLE (S7(6g S sereRT L - REGISTERS |}
A
CHIP SELECT ) S (@ ﬂ REGISTER | -
INPUTS =
E? - r-—U
CHIP _l
SELECT
DELAY
REGISTER 1
N BEG 4
weur OF z
ENABLE - - - - - - - J—
Note: The Block Diagram illustrates simplified device operation. See Truth Table, pin descriptions and
timing diagrams for detailed information.
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PIN FUNCTIONS
Pin Name Function
Ao~A14 Synchronous These inputs are registered and must meet the setup and hold times around the rising
Address Inputs edge of CLK.
MBW Synchronous Master This active LOW input is used to enable the individual byte write operation. The
Byte Write Enables individual byte write operation is performed when MBW is LOW and GWi is HIGH. The
global write operation (a write to all 32 bits) is performed when GW is LOW.
GW Synchronous Global This active LOW input is used to enable the global write operation (a write to all 32 bits)
Write Enables and must meet the setup and hold times around the rising edge of CLK.

BW1, BW2, Synchronous Byte
BWs3, BW4 Write Enables

These active LOW inputs allow individual bytes to be. written and must meet the setup
and hold times around the rising edge of CLK. A byte write enables is LOW for a
WRITE cycle and HIGH for a READ cycle. B BW1 controls DQ1~DQs. BW2 controls

DQo~DQis. BW3 controls DQ17~DQzs. BWa controls DQ2s~DQs2. Data I/O are
tristated if any of these four inputs are LOW.

CLK Clock Input This signal latches the address, data, chip enables, byte write enables and burst
control inputs on its rising edge. All synchronous inputs must meet setup and hold
times around the clock's rising edge. .
3] Synchronous This active LOW input is used to enable the device and conditions internal use of
Chip Select Input ADSP. This input is sampled only when a new external address is loaded.
S2 Synchronous This active LOW input is used to enable the device. This input is sampled only when a
Chip Select Input new external address is loaded. This input can be used for memory depth expansion.
S2 Synchronous This active HIGH input is used to enable the device. This input is sampled only when a
Chip Select Input new external address is loaded. This input can be used for memory depth expansion.
OE Qutput Enable Input This active LOW asynchronous input enables the data I/0 output drivers.

DQ1~DQs32 Data I/0

Byte 1 is DQ1~DQs; Byte 2 is DQo~DQie; Byte 3 is DQ17~DQ24; Byte 4 is DQ25s~
DQa2.
Input data must meet setup and hold times around the rising edge of CLK.

zz Snooze Mode Input

This asynchronous input allows the selection either normal operation mode or snooze
mode that the SRAM is in the power-down state even if CLK is operated. This active
HIGH asynchronous input puts the SRAM in the snooze mode. At this time, the data /O
output drivers are disabled and input leak current flows to this pin. When this pin is
LOW or NC, the SRAM normally operates.

MODE Burst Mode Control

This DC operated pin allows the choice of either a interleaved burst or a linear burst. If
this pin is VeeQ or NC, an interleaved burst occurs. When this pin is Vss, a linear burst
occurs, and input leak current flows to this pin.

FT Flow-through Enable This DC operated pin is used as a test mode pin. Normally, this pin is pulled VccQ or
NC. When this pin is Vss, the SRAM changes non-pipelined type with flow-through
output, and input leak current flows to this pin.

ADSP Synchronous This active LOW input interrupts any ongoing burst, causing a new external address to

Address Status Processor be latched. A READ is performed using the new address, independent of the byte write
enables and ADSC but dependent upon S2 and S2. ADSP is |gnored it S1 is HIGH.
Power-down state is entered if Sz is LOW or Sz is HIGH.
ADSC Synchronous This active LOW input interrupts any ongoing burst and causes a new external address
Address Status Controller to be latched. A READ or WRITE is performed using the new address if all chip enables
are active. Power-down state is entered if one or more chip enables are inactive.

ADV Synchronous This active LOW input is used to advance the internal burst counter, controlling burst

Address Advance access after the external address is loaded. A HIGH on this pin effectively causes wait
states to be generated (no address advance). This pin must be HIGH at the rising edge '
of the first clock after an ADSP cycle is initiated if a WRITE cycle is desired (to ensure
use of correct address)

Vce Vee Power Supply (3.3V)

Vss Vss Ground (0V)

VeeQ VeeQ 1/0 Buffer Supply (3.3V)

VssQ VssQ 1/0 Buffer Ground (0V)
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

DC OPERATED TRUTH TABLE
Name Input status Operation
VccQ or NC Interieaved Burst Sequence
MODE -
Vss Linear Burst Sequence
= VeeQ orNC Pipelined SRAM
__Vss Non-pipelined SRAM (Test mode)

Note 1. MODE and FT are DC operated pins.
2. NC means No-Connection. ’
3. Normally, FT is pulled to Vcca or NC. FT input fixed to Vss is only used for a test mode.

4. See BURST SEQUENCE TABLE about Interleaved and Linear Burst Sequence.

BURST SEQUENCE TABLE

Interleaved Burst Sequence (when MODE = VceQ or NC)
Operation A14-A2 A1 Ao
First access, latch external address A14-A2 A1 Ao
Second access (first burst address) latched A14 -A2 latched A1 latched Ao
Third access (second burst address) latched A14 -A2 latched A1 latched Ao
Fourth access (third burst address) latched A14 -A2 latched A1 latched Ao

Linear Burst Sequence (when MODE = Vss)

Operation A4 -A2 A1, Ao
First access, latch external address A14 -A2 0,0 0,1 1,0 1,1
Second access (first burst address) latched A14 -A2 0,1 1,0 1,1 0,0
Third access (second burst address) latched A14-A2 , 1,1 0,0 0,1
Fourth access (third burst address) latched A14 -A2 1,1 0,0 0,1 1,0
Note 5. The burst sequence wraps around to its initial state upon completion.
SYNCHRONOUS TRUTH TABLE
S | & | s. |ADSP|ADSC | ADV | Wiile | CLk | Address Operation

H X X X L X X L-H | None Deselected Cycle, Power-down

L X L L X X X L-H [ None Deselected Cycle, Power-down

L H X L X X X L-H | None Deselected Cycle, Power-down

L X L X L X X L-H | None Deselected Cycle, Power-down

L H X X L X X L-H | None Deselected Cycle, Power-down

L L H L X X X L-H | External READ Cycle, Begin Burst

L L H H L X L L-H | External WRITE Cycle, Begin Burst

L L H H L X H L-H | External READ Cycle, Begin Burst

X X X H H L H L-H | Next READ Cycle, Continue Burst

H X X X H L H L-H | Next READ Cycle, Continue Burst

X X X H H L L L-H | Next WRITE Cycle, Continue Burst

H X X X H L L L-H | Next WRITE Cycle, Continue Burst

X X X H H H H L-H | Current READ Cycle, Suspend Burst

H X X X H H H L-H | Current READ Cycle, Suspend Burst

X X X H H H L L-H | Current WRITE Cycle, Suspend Burst

H X X X H H L L-H | Current WRITE Cycle, Suspend Burst

Note 6. X means "don't care". H means logic HIGH. L means logic LOW.
7. Write =L means "WRITE" operation in WRITE TRUTH TABLE.
Write =H means "READ" operation in WRITE TRUTH TABLE.
8. All inputs in this table must meet setup and hold times around the rising edge (LOW to HIGH) of CLK.
9. ADSP LOW always initiates an internal READ at the L-H edge of CLK.

10. Operation finally depends on status of asynchronous input pins (ZZ and OE).
See ASYNCHRONOUS TRUTH TABLE.
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WRITE TRUTH TABLE
GW [MBW|BW1 | BW2 | BWa |BWa Operation
H H X X X X | READ
H L H H H H | READ
H L L H H H | WRITE BYTE 1
H L H L H H | WRITEBYTE 2
H L H H L H WRITE BYTE 3
H L H H H L WRITE BYTE 4
H L L L H H WRITE BYTE1 and 2
H L H H L L WRITE BYTES and 4
H L L L L L WRITE ALL BYTE
L X X X | X X | WRITE ALL BYTE
Note 11. X means "don't care". H means logic HIGH. L means logic LOW.

1
12. Allinputs in this table must meet setup and hold ties around the rising edge (LOW to HIGH) of CLK.

ASYNCHRONOUS TRUTH TABLE

== Operation of .
2z OF synoh P s truth tablo Operation 1/O Status
H X X Snooze mode High-Z
LorNC L READ READ Q
LorNC H READ READ High-Z
LorNC X WRITE WRITE High-Z-D
LorNC X Deselected Deselected High-Z

Note 13. For a write operation following a read operation, OE must be HIGH before the input data required setup time
and held HIGH through the input data hold time.
14. In /O STATUS, Q means output data during a read cycle, and D means input data during a write cycle.
15. "Snooze mode" means power down state of which stand-by current does not depend on cycle time.
16. "Deselected" means power down state of which stand-by current depends on cycle time.
17. When ZZ is pulled to LOW, the SRAM normally operates after 30ns of the wake up period.
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This S

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Power supply voltage —-2.0*~4.6 Vv
Vcea 10 buffer supply voltage i — _22;‘;(\;0;;'05 \%
v Input voltage fth respect fo 223 ~Vccas23 ** v
(max 5.3)
Vo Qutput voltage 2.0*~4.6 Vv
Pd Maximum power dissipation 1.2 w
Topr Operating temperature 0~70 c
Tstg(bias) | Storage temperature (bias) —10~85 C
Tsig Storage temperature —-65~150 c

* This is —2.0V when pulse width = 10ns, and —0.5V in case of DC.
**This is ~2.3V~VccQ+2.3V(max5.3) when pulse width < 3ns, and -0.5V~VceQ+0.5V (max4.8V) in case of DC.

DC ELECTRICAL CHARACTERISTICS (Ta=0~70C; Vcc = 3.13~3.60V, unless otherwise noted)

- Limits
Symbol ~ Parameter Test conditions in Typ Vo Unit
Vee Power Supply Voltage 3.13 3.60 \i
Vcea 1/0 Buffer Supply Voltage Vce-0.3 Vee+0.3 Vv
ViH High-level input Voltage 2.0 voca+03*|  V
ViL Low-level input Voltage -03* 0.8 \'/
VoH High-level output Voltage loH = —4mA 24 \
VoL Low-level output Voltage loL = 8mA 0.4 \'
Input current except ZZ, MODE and FT Vi = 0V~Vce 2 ‘
Input current of MODE and FT Vi =Vce 2
1 Vi=0V v 100 HA
Input current of ZZ ) Vi=Vee 200
Vi=0V 2
loz Off - State output current Vi (OE) ZViH, Vo = 0~Vce 10 pA
AC (6.7ns cycle, 150MHz) 220 260
lcct Active g:\tf:et gg;r;‘ od AC (8.0ns cycle,125MHz) 200 240 mA
power supply current Vi SViLor Vi =ViH  |AC (100ns cycle,100MHz) 170 220
Z7=Vi AC (13.3ns cycle,75MHz) 140 200
AC (15.0ns cycle,66MHz) 125 170
AC (6.7ns cycle,150MHz) 100 120
AC (8.0ns cycle,125MHz) 80 95
392‘5/9 Des\?'ez‘:‘\‘/?d AC (10.0n5 cycle, 100MHz) 70 85
= (=
lcc2 TTL Stand-by current le éVIHL_or ' [ac (aans oycte 75M2 55 70 mA
AC (15.0ns cycle,66MHz) 50 65
CLK frequency=
OMHz 15 20
All inputs statics -
Output Open
Vi =0.2V or
lcca CMOS Stand-by current Vi 2Vce-0.2V
(CLK stopped stand-by mode) 2Z=0.2V 1 2 mA
FT=Vce- 0.2V
MODE=Vce- 0.2V
CLKfrequency=0MHz
All inputs static
Snooze mode
lcca Snooze mode ZZ=Vcc -0.2V 1 2 mA
Stand-by current FT=Vce- 0.2V
MODE=Vcc- 0.2V

Note 18. ** ViLmin is -2.3V and VIHmax is VccQ+2.3V in case of AC (Pulse width =3ns).
19. "Device Deselected” means device is in POWER-DOWN mode as defined in the truth table.
20. When CLK is stopped and all inputs are fixed in CMOS level, spec. of ICC3 can be achieved even if device selected state.
21. Icca does not depend on CLK frequency and input level.
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CAPACITANCE
- Limits
S | Parameter Test conditions
ymbo Min [ Typ [ Max | Y
Ci Input capacitance Vi = GND, Vi = 25mVrms, f = 1MHz 6 pF
Co Qutput capacitance Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF
This parameter is sampled.
THERMAL RESISTANCE
Limits
Symbol Parameter Test conditions M5M5V1132AFP M5M5V1132AGP Unit
Min [ Typ [ Max | Min | Typ | Max
Mounted on 70 X 70 X 1.6t Mitsubishi
standard PC board, Air velocity 61 68
8A Thermal resistance - | = 0 m/s ~
Junction to Ambient [ Mounted on 70 X 70 X 1.6t Mitsubishi m
standard PC board, Air velocity 43 49
=1.0m/s
Thermal resistance - . . o
64c Junction to Case Immersed in fluorinert 21 12 CwW
This parameter is sampled.
AC ELECTRICAL CHARACTERISTICS (Ta = 0~70C; Vcc = 3.13~3.60V, unless otherwise noted)
(1) MEASUREMENT CONDITIONS
]npu( pulse levels «eeesceescsssnnneninninneneans ViH = 3.0V, ViL=0V
|nput rise and fa" times .............................................. 1 .5"5
Input timing reference levels - VIiH=1.5V,ViL=1.5V
Output reference levels «:-..coveeeee VoH = 1.5V, VoL = 1.5V
Output load Fig. 1, 2 +3.3V
o 30pF gawn
(Including wiring and JIG) Q )
_L5pF
353Q  Z=(ncluding scope and JIG)
=
VL=1.5V
Fig. 1 Output load Fig. 2 Output load for ten, tdis
MITSUBISHI
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(2) TIMING CHARACTERISTICS

Limits
Symbol Parameter 150MHz 125MHz 100MHz 75MHz 66MHz Unit
3 -4 -6 -7 -8
Min | Max | Min | Max | Min [Max | Min [ Max | Min | Max

Clock

tke Clock cycle time 6.7 7.5 10 13.3 15 ns
tKH Clock HIGH time 2 3 185 5 6 ns
KL Clock LOW time 2 3 3.5 5 6 ns
Output Times

ta(k) Clock access time 3 4 5.5 7 8 ns
v(K) Data valid time from Clock 1 2 2 2 3 ns
ten(K) Output enable time from Clock 0 0 0 0 0 ns
tdis(K) Output disable time from Clock 1 3 1 4 1 5.5 2 6 2 6 ns
ta(OE) OE access time 3 4 55 6 6 ns
ten(OE) Output enable time from O 0 0 0 0 0 ns
tdis(OE) Qutput disable time from OE 1 3 1 4 1 5 2 6 2 6 ns
Setup Times

tsu(A) Address 2 2 2 2.5 25 ns
tsu(AS) Address Status (ADSC, ADSP) 2 2 2 25 25 ns
tsu(AA) Address Advance (ADV) 2 2 2 2.5 25 ns
tsu(w) Byte Write Enables (MBW, GW, BWs) 2 2 2 25 25 ns
tsu(D) Data-In 2 2 2 2.5 2.5 ns
tsu(s) Chip Select enables (51, Sz, S2) 2 2 2 25 25 ns
Hold Times

th(A) Address 0.5 0.5 0.5 0.5 0.5 ns
tn(AS) Address Status (ADSC, ADSP) 0.5 0.5 0.5 0.5 0.5 ns
th(AA) Address Advance (ADV) 0.5 0.5 0.5 0.5 0.5 ns
thw) Byte Write Enables (MBW, GW, BWs) 0.5 0.5 0.5 0.5 05 | - ns
th(D) Data-In 0.5 0.5 0.5 0.5 0.5 ns
th(s) Chip Select (51, Sz, S2) 0.5 0.5 0.5 0.5 0.5 ns
ZZ, MODE, FT_ )

tzzs 2Z Stand-by ‘ 30 30 30 30 30 ns
zzREC ZZ Recovery 30 30 30 30 30 ns
tcFa Config setup (MODE, FT) 26.7 30 40 53.3 60 ns

Note 22. All parameters except t2zs, {ZZREC in this table are measured on condition that ZZ = LOW fix .
23. Test conditions is specified with the output loading shown in Fig. 1 unless otherwise noted.
24. When enable and disable time (ten, tdis) are measured, Output loading is specified with CL = 5pF as in Fig. 2.
The transition is measured+500mV from steady state voltage.
25. The enable and disable time are sampled.
26. ADSP and ADSC must not be asserted during tzzs and tzzREC, due to a guarantee of data retention for snooze mode.

If synchronous inputs are made combinations of WRITE state during tzzs, memorized data may be destroyed.
27. Configuration signals ( MODE and FT )are static and must not change during normal operation.
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(3) READ TIMING
[ I tke | I I I I | | I | 1 I
| [ — | | | | | | | | |
I ) I | ) I [ l [ | )
CLK
|' I ticH [t !

1 | | ! | | |
! | 1 | | | 1
| | | | | | | | | |
I tsuas)lthas) | | | | | | | |
| I | | ! 1 | ]

r—v

| |
: tsuw) |th(W) :
| |

@W@@%W@%@%%

B

|
|
|
| I
|
|
| | | | 1l |

s 7 AL
(Note 2) : !

ADV

tais(k)

h—»

. '
Single READ L BURST HEAD
I~ 'I

Z DON'T CARE

. Note 1. Q(A2) refers to output from address A2. Q(A2+1) refers to output from the next internal burst address following A2. g UNDEFINED
2. S2 and S2 have timing identical to S1. On this diagram, when S1 is LOW, 82 is LOW and S2 is HIGH.
When 51 is HIGH, S2 is HIGH and S2 is LOW.

3. ZZ = LOW fix.
: MITSUBISHI
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(4) WRITE TIMING
1 | 1 1 1 | 1 I 1 | | I
1 F—m——ﬂ | | [ 1 | | 1 | |
| | | ] | | | | I | |
CLK
: Vi [t !

1
|
tsu(As)!tn(as) : :
|

|
|

~ ADSP Z:@
|

ADDRESS

Write

|

| |
tsu(s;gv(f I
|

|
S |
(Note 2) 1 ]
]
|

| |

ADV

|
| | |
| | |
| [ 4 }
| | |
| 1| (Note3) : | | | | | | | !
|
| j| tsuoyth@ | I | I | I I |
I | | | | | | | | | |
| | | | | | | | | | | |
! | ! !
D D D D D D D D D
High-Z (A1) DA KA (A2 ) A Az )\ (A2 KA B2 KA (A3) A (Aser) KA (i)
(Note1)
tdis(OE)
Q
|, BURST READ _|Single WRITI-;IA BURST WRITE 1, Extended BURST WRITE_
™~ '!‘ i ',‘ gl
Note 1. Q(A2) refers to output from address A2. Q(A2+1) refers to output from the next internal burst address 7‘ DON'T CARE
following A2. _A
2. 82 and S2 have timing identical to 1. On this diagram, when 51 is LOW, 52 is LOW and S2 is HIGH.
When 51 is HIGH, 52 is HIGH and S2 is LOW. : g UNDEFINED

3. OF must be HIGH before the input data setup and held HIGH throughout the data hold time. This prevents
input/output data contention for the time period prior to the byte write enable mputs being sampled.

4. ADV must be high to permit a write to the loaded address.

5. ZZ = LOW fix.
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(5) READ/WRITE TIPING e | | | | | | |
CLK A
| | | | |
| | ! I I I
! ( ! | | |
I tsuA)tha) | | I I I
I I : i : |
ADSP : I

L

: tsu(A): th(A)
ADDRESS ///JWV////I Az % As

I I M

]
| I I :
I : lsu(“ﬂ‘th(w :

-—— - — e - = - — e e e - -——

—_————

! P—P

| |
| |

I tsy(s) Ith(s)

W*;%%%W% Z

Si
(Note 2)

Vi

—_———— - —
—_——¥t—_———_——_——_]——_—_—————

|
|
|
|
' /
| | +
I ! I ! I I I
] I | I l I I I
| | | I tsuD)th(D) | | |
| I | ta) [ F o | | |
ngh_z . ﬁ—’ D 1 -9 ten(OE)
D n (A2)
ten(k)
a tdis(OE) (Note 1)
High-Z Q Q Q Q L
(A1) (A3) (A3+1), (A3+2)
|, Single READ  Single WRITE | L BURST READ N
I~ T M I~ gl
Note 1. Q(A3) refers to output from address A3. Q(A3+1) refers to output from the next internal burst address 7 DON'T CARE
following As. i 2 )
2. S2.and S2 have timing identical to §1. On this diagram, when §1 is LOW, S2 is LOW and S2 is HIGH.
When St is HIGH, S2 is HIGH and S2is LOW. g UNDEFINED
3. ZZ = LOW fix.
MITSUBISHI

ELECTRIC 5 -39




pRELEMKNARV

t

3 final spvui kcsnon
ubie

chang®

MITSUBISHI LSis

M5M5V1132AFP,GP-3,-4,-6,-7,-8

otice: This i$ r? irnits are SU
Soma pasarernc ! 1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM
(6) SNOOZE MODE TIMING

e P L
f i(/////// ////97/////%%% DN/
-SRI R R -
e 4 %{//4@//7/// ///// 20770775 A
QNN | ‘V//WV/%” -
o e HERE
R s m == S A R NN

NS Sy | T | N

: : : i tzzsi i Snooz!e mode E E tzznsc_i L Sir!\gle REA[!)

L T i e A

Note 1. S2 and S2 have timing identical to S1. On this diagram, when S1 is LOW, 52 is LOW and S2 is HIGH.
When S1is HIGH, 52 is HIGH and S2 is LOW.

2. On this timing chart, ADSP = HIGH fix, ADV = X.

3. ADSP and ADSC must not be asserted during tzzs and tzzREc, due to a guarantee of data retention for snooze mode

i Z : DONT CARE

. ﬁ UNDEFINED

If synchronous inputs are made combinations of WRITE state during tzzs and tzZREC, memorized daia may be desiroyed.
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CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Overseas Marketing Division
Semiconductors

Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan
Telephone: (03) 3218-2863
Facsimile: (03) 3218-2852

Overseas Marketing Manager
Kita-ltami Works

4-1, Mizuhara, Itami-shi,
Hyogo-ken 664, Japan
Telephone: (0727) 82-5131
Facsimile: (0727) 72-2329

HONG KONG
Mitsubishi Electric (H.K.) Ltd.
41st fl., Manulife Tower, 169,

Electric Road, North Point, Hong Kong

Telephone: 510-0555
Facsimile: 510-9830, 510-9822,
510-9803

SINGAPORE

MELCO SALES SINGAPORE
LTD.

307 Alexandra Road #05-01/02
Mitsubishi Electric Building
Singapore 0315

Telephone: 4732308

Facsimile: 4738944

PTE,

TAIWAN

MELCO-TAIWAN CO,, Ltd.
1st fl., Chung-Ling Bldg.,

363, Sec. 2, Fu-Hsing S Road,
Taipei R.0.C.

Telephone: (02) 735-3030
Facsimile: (02) 735-6771

US.A.
NORTHWEST

Mitsubishi Electronics America, Inc.

1070 East Arques Avenue
Sunnyvale, CA 94086
Telephone: (408) 730-5900
Facsimile: (408) 730-4972

SOUTHWEST

Mitsubishi Electronics America, Inc.

5665 Plaza Drive

Cypress, CA 90630-0007
Telephone: (714) 236-6270
Facsimile: (714) 236-6184

ROCKY MOUNTAIN

Mitsubishi Electronics America, Inc.

1113 Spruce Street, Suite 503
Boulder, CO 80302
Telephone: (303) 546-6300
Facsimile: (303) 546-6242

NORTHERN

Mitsubishi Electronics America, Inc.

9800 Bren Road East, Suite 243
Minnetonka, MN 55343-9671
Telephone: (612) 938-7779
Facsimile: (612) 938-5125

NORTH CENTRAL

Mitsubishi Electronics America, Inc.

800 N. Bierman Court
Mt. Prospect, IL 60056
Telephone: (708) 298-9223
Facsimile: (708) 803-4224

SOUTH CENTRAL

Mitsubishi Electronics America, Inc.

9000 Royal Lane
Irving, TX 75063
Telephone: (214) 929-0046
Facsimile: (214) 929-5363

NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801

Telephone: (617) 937-4300
Facsimile: (617) 938-1075

MID-ATLANTIC

Mitsubishi Electronics America, Inc.
800 Cottontail Lane

Somerset, NJ 08873

Telephone: (908) 469-8833
Facsimile: (908) 469-1909

SOUTH ATLANTIC
Mitsubishi Electronics America, Inc.

2500 Gateway Center Blvd., Suite 500

Cary, NC 27560
Telephone: (919) 460-0404
Facsimile: (919) 460-6205

SOUTHEAST

Mitsubishi Electronics America, Inc.
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433

Telephone: (407) 487-7747
Facsimile:  (407) 487-2046

ATLANTA

Mitsubishi Electronics America, Inc.
6100 Atlantic Bivd.

Norcross, GA 30071

Telephone: (404) 368-4852
Facsimile: (404) 662-5208

SAN DIEGO

Mitsubishi Electronics America, Inc.
16980 Via Tazon, Suite 220

San Diego, CA 92127

Telephone: (619) 451-9618
Facsimile: (619) 5§92-0242

NEW YORK
Mitsubishi Electronics America, Inc.

300 Westgate Business Cntr., Ste. 160

Fishkill, NY 12524
Telephone: (914) 896-0896
Facsimile: (914) 896-8639

PUERTO RICO
Mitsubishi Electronics America, Inc.

American Airlines Building, Suite 500

1509 Lopez Landron ’
Santurce, PR 00911

Telephone: (809) 728-5040
Facsimile: (809) 728-5180

CANADA

Mitsubishi Electric Sales Canada, Inc.

6185 Ordan Drive, Unit #110

Mississauga, Ontario, Canada L5T 2E1

Telephone: (416) 670-8711
Facsimile: (416) 670-8715

Mitsubishi Electronic Sales Canada,

Inc.

340 March Road, Suite 502
Kanata, Ontario, Canada K2K 2E4
Telephone: (613) 591-3348
Facsimile: (613) 591-3948

GERMANY
Mitsubishi Electric Europe GmbH
Headquarters

Gothaer Str. 8

40880 Ratingen, Germany
Telephone: 2102-486-0
Facsimile: 2102-486-367

Mitsubishi Electric Europe GmbH
Munich Office

Fraunhoferstr.

85737 Ismaning, Germany
Telephone: 89-96 07 94 30
Facsimile: 89-96 07 94 11

Mitsubishi Electric Europe GmbH
Stuttgart Office

Zettachring 12

70567 Stuttgart, Germany
Telephone: 711-728 74 70
Facsimile: 711-72 47 21

Mitsubishi Electric Europe GmbH
Frankfurt Office

(Power Semiconductors)
Promenadenstr. 16

64625 Bensheim, Germany
Telephone: 6251-62097
Facsimile: 6251-62099

FRANCE

Mitsubishi Electric France S. A.
55, Avenue de Colmar

92563 Rueil Malmaison Cedex, France

Telephone: 1-47.08. 78. 00
Facsimile: 1-47.51. 36. 22

ITALY

Mitsubishi Electric Europe GmbH
Milano Branch Office

Centro Direzionale Colleoni
Palazzo Perseo 2

20041 Agrate Brianza, Milano, Italy
Telephone: 39-605 31

Facsimile: 39-605 32 12

SWEDEN
Mitsubishi Electric Europe GmbH
Hammarbacken 14

19127 Sollentuna, Sweden
Telephone: 8-625 10 00
Facsimile: 8-625 10 33

SPAIN

MELCO lIberica, S. A.

Parque Empresarial San Fernando
Av. de Castilla, 2-Edif, ltalia, I. PI.
28831 San Fernando de Henares
Madrid, Spain

Telephone: 1-677 56 53
Facsimile: 1-677 55 62

U.K.
Mitsubishi Electric (U.K.) Ltd.
Travellers Lane

Hatfield

Herts AL10 8XB, U.K.
Telephone: 707-27 61 00
Facsimile: 707-27 86 92

AUSTRALIA

Mitsubishi Electric Australia Pty. Ltd.
348 Victoria Road

Rydalmere Nsw 2116, Australia
Telephone: (2) 684-7777

Facsimile: (2) 898-0484
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