






















































































































































































































































































































































































































































Write cycle 2 ( '§' control mode) 

" I\. 

, 
\ 

(t.;;;;') 
........ 

MITSUBISHI LSls 

M5M5257DP,J-12,-15,-20,-15L,-20L 

262144·BIT (262144·WORD BY 1·81T) CMOS STATIC RAM 

tcw 

\V 
Ii\. 

hues) 

" I 
trac(W) 

tw(W) 

tsu(D) th(D) 

:t DATA STABLE " 1\ 

tenlS) tdla(W) (Note 3) 

r-..."""'"\"il HI-Z 

Y///////A 
(NoteS) 

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

POWER DOWN CHARACTERISnCS ( Ta = 0-70"(;, Vee-5V±1 0%, unless otherwise noted ) 

Symbol Parameter Test conditions 
Min 

Limits 

Typ Max 
Unit 

VCC(PD) Power down supply voltage 2 V 

VI(I) Chip select input voltage VI(I) Vee -{J.2V Vee-O.2 V 
tsu(PD) Power down setup time Vee -{J.2V or 0 ns 

Power down recovery time 
OV ;a; VI :0 0.2V I -15L 15 ns Irac(PD} I -20L 20 

ICC(PD) Power down supply current Vee=3.0V 50. jIA 

Note 7. this Is only MSM5257DP, J -15L,-20l 

TIMING WAVEFORM FOR POWER DOWN 

Vee 

S 
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MITSUBISHI LSls 
M5M5258DP ,J-12,-15,-20, 

-15L.-20L 
262144-BIT (65536-WORD BY 4-BIT) CMOS STATIC RAM 

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 M5M5258DP,J-12 ········· .. · ......... ···12ns(max} 

M5M5258DP,J-15,-15L ................. 15ns(max} 
M5M5258DP,J-20,-20L .................. 20ns(max} 

• Low power dissipation Active ., ............................... 300mW(typ} 

· Stand-by (-12,-15,-20) ................... 5mW(typ} 

Stand-by(-15L,-20L} ······················50 j.l.W(typ) 

• Power down by S 
• Single 5V power supply 
• Fully static operation 
• Requires neither external clock nor refreshing 
• All inputs and outputs are directly TTL compatible 
• Easy memory expansion by chip-select (s) input 
• All address inputs are changeable with each other 

APPLICATION 
High-speed memory system 

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

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

low, the DO 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 DO 
terminals. 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS A1 
INPUTS 

A11 9 

A9 
CHIP SELECT 

INPUT S 11 

(OV)GND 12 
'-----_ .... 

Outline 24P4Y(P) 
24POJ(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 s goes high, 
power dissipation is reduced extremely. The access time from S is 
equivalent to the address access time. 

BLOCK DIAGRAM 

ADDRESS 
INPUTS 

--------~~ 'R:'--- --------L}DATA 

512 ROWS 15 D02 INPUTS I 
512 COLUMNS 16 D03 OUTPUTS 

1--+-+-t-t-~17 D04 

CHIP SELECT INPUTS 

WRITE CONTROL INPUT W 13!}-<Hh~ 

I 

~---

I 

I 
I 

I 
I 

I 
~ Vcc(5V} 

@GND(OV) 
I 

____ I 

4-8 
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MITSUBISHI LSls 

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

262144-BIT (65536-WORDBY 4-81T) CMOS STATIC RAM 

MODE SELECTION 

~ W Mode' Data Input loutput Icc 

H X Non selection High-impedance Stand-by 

L L Write Din Active 
L H Read Dout Active 

H:VIH L:VIL X:VIH or VIL 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings Unit 
Vcc Supply voltage -3.5.-7 V 
VI Input voltage With respect to GND -3.5.-7 V 
Vo Output voltage -3.5·-7 V 
Pd Maximum power dissipation 1 W 
Topr Operating temperature 0-70 t 
Totg(bls) Storage temperature (bias) -10 - 85 t 
To", Storage temperature - 65 -150 t 

• Pulse WIdth :iii IOns, In case of DC: - 0.5V 

ELECTRICAL CHARACTERISTICS ( Ta = 0-70t, Vcc=5V±1 0%, unless otherwise noted ) 

Symbol Parameter 

VIH High - level input voltage 

VIL Low - level input voltage 
VOH High - level output voltage 

VOL Low - level output voltage 

II Input current 

Iiozi Off-state output current 

ICCl Supply current from Vcc 

Icc2 Stand-by current 

ICC3 Stand-by current 

.. 
Note 1. Currentflow Into an IC IS pOSitIVe, out IS negatIVe . 

• - 3.0V in case of AC (Pulse width:iii IOns) 

CAPACITANCE 

Symbol Parameter 

CI Input capacitance 
Co Output capacitance 

• CI,CO are periodically sampled and are not 1 00% tested. 

Test conditions 

IOH=-4mA 
IOL= 8mA 
VI=O-VCC 
VI(S) = VIH , Vo= O-Vcc 

AC(12ns cycle) 
VI(S)= VIL AC(15ns cycle) 
Output open AC(20ns cycle) 

DC 
AC(12ns cycle) 

VI(S) = VIH 
AC(15ns cycle) 
AC(20ns cycle) 
Other VI ~VIH or ~ VI 

VI(S) = Vcc - 0.2V -12,-15,-20 
Other VI~ 0.2V 
or VI ii:.Vcc - 0.2V -15L,~20L 

Test conditions 

VI = GND,VI =25mVrms, f=IMHz 
Vo = GND,Vo=25mVrms, f=1 MHz 

• .' MITSUBISHI 
.... ELECTRIC 

Limits 
Min Typ Max Unit 

2.2 Vcc+0.3 V 

-0.5· 0.8 V 
2.4 V 

0.4 V 
2 IIA 

10 IIA 
140 
130 
120 mA 

60 75 
60 
50 
40 

mA 

30 

1 10 mA 

10 100 IIA 

Limits 
Min Typ Max 

Unit 

5· pF 

7· pF 

4-9 



MITSUBISHI LSls 

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

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

AC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vcc=5V±1 0%, unless otherwise noted ) 

(1) MEASUREMENT CONDITIONS Vec Vcc 
Input pulse levels ........................... VIH = 3.0V, VIL = OV 

Input rise and fall time ...................... ....... ..........••• 3ns 
4800 4800 

Input timing reference levels ........... VIH = 1.5V, V IL = 1.5V 
000---<,.......---'--..; 000---<,.......---..; 

Output timing reference levels ........ VOH = 1.5V,VOL =1.5V 

Output loads ................................................ Fig1,Fig2 

30pF 
(Including 
scope and JIG) 

5pF 
(Including 
scope and JIG) 

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

(2) READ CYCLE 

Limits 
Symbol Parameter MSMS258D·12 MSt.15258D·15,.15L MSMS258D·20,·20L 

tCR Read cycle time 
tarA) Address access time 

tatS) Chip select access time 

tv A Data valid time after address chance 
tentS) Output enable time after Slow 
tdis(S) Output disable time after S hich 
tpu Power-up time after chip selection 
tpo Power-down time after chip deselection 

(3) TIMING DIAGRAMS FOR READ CYCLE 

Read cycle 1 < W=H, S=L> 

VIH 
Ao - A15 

VIL 
'If 
~ 

DO VOH 

tv(A) 

(Oout) PREVIOUS DATA VALID 
VOL 

Read cycle 2 < W=H > (Note 2) 

VIH 

S 
VIL \. 

Min Max Min 
12 15 

12 
12 

3 3 
3 3 
0 6 0 
0 0 

12 

tCR 

''( 
~ 

la(A) 

.I 
tv(A) 

UNKNOW~I DATA VALID " \ j\' 

tCR 
I 

tatS) 

VOH (Note 3) tentS) 
DO 
(Oout) 

VOL 
J'UNKNOWN' ( DATA VALID 

"" J 

Max Min 

20 
15 

15 
3 
3 

7 0 
0 

15 

Idis(S) 
(Note 3) 

I 

ICCI 
Icc 

ICC2 

~ tPD 14 

nnmnmmnnmJ-50%----------.l_ 

4 - 10 

Note 2. Address valid prior to or coincident with 5 transition low. 
3. Transition is measured ±500mV from steady state voltage with specified loading in Figure2. 

• MITSUBISH. I 
.... ELECTRIC 

Max 

20 
20 

8 

20 

Hi - Z 

Unit 

ns 

ns 
ns 
ns 
ns 
ns 

ns 
ns 



(4) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tsu(S) Chip select setup time 
tsu(A)1 Address setup time 1 (W CONTROL) 
tsu(A)2 Address setup time 2 ( s CONTROL) 
tw(W) Write pulse width 
trec(W) Write recovery time 
tsu(O) Data setup time 
th(O) Data hold time 
\dls(W) Output disable time after W low 
ten(W) Output enable time after W high 
tsu(A-WH) Address to W high 

(5) TIMING DIAGRAMS FOR WRITE CYCLE 

Write cycle 1 (W control mode) 

Ao~AI5 
VIH 

VIL 
''I 1\ 

VIH 
S 

xx 
(Nota4) 

VIL :xx 

VIH 
W 

VIL 

DO VIH 

(Din) 
VIL 

L 

tsu(A)1 

\ 

MITSUBISHI LSls 

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

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

Limits 
MSMS2580-12 MSMS2580-15,-15L MSMS2580-20,-20L Unit 

Min Max Min Max Min Max 
12 15 20 ns 

10 12 15 ns 

0 0 0 ns 

0 0 0 ns 

10 12 15 ns 

0 0 0 ns 

6 7 8 ns 

0 0 0 ns 

0 6 0 7 0 8 ns 

0 0 0 ns 

10 12 15 ns 

tcw 

\~ 
1\ 

tsu(S) 
: X" 
(N.ot=4) 

tsu(A-WH) trec(W) 

tw(W) 

\. IV 
tsu(O) th(O) 

\/ 
DATASTA LE \II 

I\. I~ 

tdis(W) 

J (Note 3) 

DO 
VOH ten(W) 

"////////////////////////~ N"///////////////////" 
(Dout) 

VOL 
....... " " " " " " " " " " " " " ,," ... ' " ..... ' " " " ...... ,-" ") 

Hi -Z 

Note 4. Hatching indicates the state is don~ care. 

'. MITSUBISH. I .... ELECTRIC 

'-" "" "" .................................... ,,"" " ............................... 
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Write cycle 2 (~ control mode) 

VIH 
Ao-A15 \ 

VIL I 

MITSUBISHI LSls 

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

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

tcw 

W 
II\. 

tsu(S) VIH 
~ 

VIL 
'~ 

, 
j 

~ trec(W) 

VIH 
W 

tw(W) 

(Note4) (N;~r 
VIL "''''''' 

tsu(D) th(D) 

DO 
VIH 

(Din) 
VIL t DATA STABLE \If 

11\ 
tentS) tdis/W) (Note 3) 

DO VOH }~" ... > ................................................ '-.; Hi - Z 

(Dout) VOL V////////A 
(Note 6) 

Note 5. 
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. 
ten, tdis are periodically sampled and are not 100% tested. 

POWER DOWN CHARACTERISTICS (Ta = 0-70'C, Vcc=5V±10%, unless otherwise noted) 

Test conditions 
Limits 

Symbol Parameter 
Min Typ Max 

Vee(PD) Power down supply voltage 2 
VI(S) Chip select input voltage VI(S) ;;:; Vee -{J.2V Vee-0.2 
lsu(PD) Power down setup time VI;;:; Vce -{J.2V or 0 

OV;;;; VI;;;; 0.2V I -15L 15 
trec(PD) Power down recovery time I -20L 20 
lee(PD) Power down supply current Vee = 3.0V 50 

Note 7. ThiS IS only M5M5258DP, J -15L,-20L 

TIMING WAVEFORM FOR POWER DOWN 

Vec 

2.4V 
S;;:;Vee -{J.2V 

Unit 

V 

V 
ns 

ns 

!LA 

s ________________________ --11 \~------------~-----------------

4 - 12 
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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 

DESCRIPTION 
The M5M5278D is a family of 32768-word by 8-bit static RAMs, 
fabricated with the high-performance CMOS silicon-gate MaS 
process and designed for high-speed application.These devices 

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

FEATURES 
• Fast access time M5M52]8DP,J-12 ........................ 12ns(max) 

M5M5278DP,J,FP,VP-15,-15L ...... 15ns(max) 

M5M5278DP,J,FP,VP-20,-20L ...... 20ns(max) 
• Low power dissipation Active .............................. 375mW(typ) 

Stand-by(-12,-15,-20) ........... 5 mW(typ) 
Stand-by(-15L,-20L) ........... 50ILW(tyP) 

• Power down by S' 
• Single 5V power supply 

• Fully static operation 
• Requires neither external clock nor refreshing 
• All inputs and outputs are directly TIL compatible 
• Easy memory expansion by Chip-select (~ input 
• Output enable(oE,) prevents data contention in the 1/0 bus 
• All address inputs are changeable with each other 

APPLICATION 
High-speed memory system 

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

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

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. 

Setting or 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 S controls the power-down feature. When S goes high, 

power dissipation is reduced extremely. The access time from S is 
equivalent to the address access time. 

MODE SELECTION 

S W or Mode 

PIN CONFIGURATION (TOP VIEW) 

As 

A4 
A3 
A2 

ADDRESS A1 
INPUTS 

28 Vcc(5V) 
27 W ~'?J8~ CONTROL 

: ~~ 1 ADDRESS 
4 As INPUTS 

23 Ao 

22 or ~~A~~J INPUT 
ADDRESS INPUT 

DATA INPUTS/{~~ ;; ~ [C>Qs07}~~:1,:~. 
OUTPUTS OUTPUTS 

003 13 16 DOs 
(OV)GND 14 15 004 

or 
Ao 
As 
A7 
A6 
W 

Data input loutput 

L-___ -' 

Outline 28P4Y(P) 
28POJ(J) 
28P2W-C(FP) 

M5M5278DVP 

Outline 28P2C-A 

Icc 

H X X Non selection High-impedance Stand-by 

L L X Write 

L H L Read 

L H H 
H:VIH L:VIL X:VIH or V IL 

Din 

Dolit 
High-impedance 

.• MITSUBISHI 
lfi't&ELECTRIC 

Active 
Active 
Active 

4 - 13 



BLOCK DIAGRAM 
Ao 
Al 

ADDRESS 
INPUTS 

As 

A7 
As 

CHIP ~~~D¥~ s 20 

WRITE CONTROL INPUT W 27')----t---I--<l 

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 

MEMORY ARRAY 
512 ROWS 

512 COLUMNS 

~ 
w u.. u.. 
::;) 
III 
I-
::;) 

f= 
::;) 

a 

~~ 
~ tl: 1+-----' 
~ § 1+-----' 
~ III 1+-__ --' 

DATA 
INPUTS I 
OUTPUTS 

I 

! Vcc(5V} 

I ~GND(OV} 
~~OE2~2 __________________________ J 

4 -14 
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MITSUBISHI LSls 
M5M5278DP ~-12,-15,-20,-15L,-20L 
M5M5278DFt', VP-15,-20,-15L,-20L 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 

Vcc Supply voltage 

VI Input voltaae With respect to GND 

Vo Output voltage 

Pd Maximum power dissipation 

Topr Operating temperature 

Tstg(blas) Storage temperature (bias) 
Tstg Storage temperature 

• Pulse width ~ 10ns. In case of DC: - O.SV 

DC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vcc=5V±1 0%, unless otherwise noted ) 

Symbol Parameter 

VIH High - level input voltage 

VIL Low - level input voltage 

VOH High - level output voltage 

VOL Low - level output voltage 

Ii Input current 

Iloz I Off-state output current 

ICCl Supply current from Vcc 

Icc2 Stand-by current 

ICC3 Stand-by current 

Note 1. Current flow into an Ie is positive, out is negative . 
• - 3.0V in case of AC (Pulse width~ 1 Ons) 

CAPACITANCE 

Symbol Parameter 

CI Input capacitance 

Co Output capacitance 

• CI,CO are periodically sampled and are not 1 00% tested. 

Test conditions 

10H = - 4mA 

IOL=8mA 

VI = O-Vcc 

VI~ = VIH , Vo= O-Vcc 

AC(12ns cycle) 
VI~=VIL AC(15ns cycle) 
Output open AC(20ns cycle) 

DC 

AC(12ns cycle) 

AC(15ns cycle) 
VI~=VIH AC(20ns cycle) 

Other VI ~VIH or ;;:;; VIL 

VI(S) = Vcc - 0.2V -12,-15,-20 
Other VI;;:;; 0.2V 
or VI ~Vcc-{).2V -15L,-20L 

Test conditions 

VI = GND,VI =25mVrms, f=lMHz 

Vo = GND,Vo=25mVrms, f=l MHz 

AC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vcc=5V±10%, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 
Input pulse levels .......................... VIH = 3.0V, VIL = OV 

Input rise and fall time .......................................... 3ns 

Input timing reference levels ........... VIH = 1.5V, VIL = 1.5V 

Output timing reference levels ........ VOH = 1.5V,VOL =1.5V 

Output loads ................................................ Fig1,Fig2 

000-..------. 

'-------+ 

VCC 

30pF 
(Including 
scope and JIG) 

Fig.1 Output load 

• MITSUBISHI 
.... ELECTRIC 

Ratings Unit 
-3.5·-7 V 
-3.5·-7 V 
-3.5·-7 V 

1 W 
0-70 t 

-10 - 85 ·c 
-65-150 ·c 

Umits 

Min Typ Max 
Unit 

2.2 Vcc+0.3 V 

-0.5· 0.8 

2.4 
0.4 

2 

10 

160 
150 

140 

75 85 

60 

50 

40 

30 

1 10 

10 100 

Umits 

Min Typ Max 

5· 
7· 

DQo--_--.... 

V 

V 

V 
j.iA 

j.iA 

mA 

mA 

mA 

j.iA 

Unit 

pF 

pF 

VCC 

4800 

5pF 
(Including 
scope and JIG) 

Fig.2 Output load for ten, tdis 

4 - 15 



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 

(2) READ CYCLE 

Symbol Parameter 

tCA Read cycle time 

Ia(A) Address access time 

Ia(S) Chip select access time 
Ia(OE) Output enable access time 

\v(A) Data valid time after address change 

\en(S) Output enable time after slow 

Idls(s) Output disable time after S high 

\enlOE) Output enable time after OE low 

Idls(OE) Output disable time after OE high 

tpu Power-up time after chip selection 

tpo Power-down time after chip deselection 

(3) TIMING DIAGRAMS FOR READ CYCLE 

Read cycle 1 <W=H, ~=L> 

VIH 
AD ~ A14 W 

VIL J~ 

DQ VOH 

tCA 

talA) 

tv(A) J 

(Dou.) 
PREVIOUS DATA VALID ~NKNOW~I 

VOL 

Read cycle 2 < W=H > (Note 2) 

VIH tCA 

S 
VIL t\ 

tatS) 

tenlS) 

Limits 

MSMS2780-12 MSMS2780-15,-15L 

Min Max Min Max 

12 15 
12 15 
12 15 

6 8 
3 3 
3 3 
0 6 0 7 
0 0 

0 6 0 7 
0 0 

12 15 

, 
J\ 

tv(A) 

DATA VALID I 
\ 

l 
tdls(S) 

VOH 
DO 
(Dou.) 

VOL 

(Note 3) 

lUNKNOWN' (DATA VALID 

~ 
,,- 'J 

..teD 

IcCt 
Icc 

Icc2 

--- ----- ----- --- --- ---- -------

/'50% 

Note 2. Address valid prior to or coincident with 5 transition low. 

MSM52780-20,-20L 

Min Max 

20 
20 
20 
10 

3 
3 
0 8 
0 

0 8 
0 

20 

(Note 3) 

Hi -Z 

, 
1\50% 

3. Transition is measured ±500mV from steady state voltage with specified loading in Figura2. 

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

DO 
(Dou.) 

VIH 

VIL 

VOH 

VOL 

(Nota 3) 

h(OE) L tdls(OE) 
I 

ten(OE) 

If'UNKNOWN' 
-'k: I 

~ DATA VALID 

Note 4. Address and 5 valid prior to OE transition low by (ta(A) - ta(OE)), (ta(S)-ta(OE)). 

4 - 16 
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(Nota 3) 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



(4) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
Isu(s) Chip select setup time 
lsu(A)t Address setup time 1 (W CONTROL) 
lsu(A)2 Address setup time 2 ( S CONTROL) 
tw(W) Write pulse width 
lrec(W) Write recovery time 
Isu(o) Data setup time 
ih(o) Data hold time 
tdis(W) Output disable time after W low 
len(W) Output enable time after W high 
lsu(A-WH) Address to w high 
len(OE) Output enable time after OE" low 
tdis(OE) Output disable time after OE" high 

(5) TIMING DIAGRAMS FOR WRITE CYCLE 

Write cycle 1 ~ control mode) 

Ao-At4 

S 

OE 

W 

VIH 

VIL 

VIH 

VIL 

VIH 

VIL 

VIH 

VIL 

DQ VIH 
(Din) VIL 

I 
)'\ 

ete 5} 
L 

I 
I 

tsu(A)t 

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 

Limits 
MSMS2780-t2 M5MS2780-t5,-t5L MSMS2780-20,-20L Unit 

Min Max Min Max Min Max 
12 15 20 ns 

10 12 15 ns 
0 0 0 ns 

0 0 0 ns 

10 12 15 ns 

0 0 0 ns 
6 7 8 ns 
0 0 0 ns 

0 6 0 7 0 8 ns 

0 0 0 ns 

10 12 15 ns 

0 0 0 ns 

0 6 0 7 0 8 ns 

tew 

)( 
tsu(S) 

\~ore~ 
-"--"-

, 
tsu(A-WH) 

tW(W) trec(W) 

\ I{ 
1\ I 

tsu(O) 
th(O) 

'I DATA STABLE 
\1/ 

1\ I~ 
(Note 3) L ten(OE) 

DQ VOH 
(Dout) VOL 

tdis(W) 

tdls(OE) 
ten(W) f4--------t 

//////////////////////// 

:-.... ' .... : .... ,:, " " " " " ',:" " " " " "" " " " " " " ".; ., 
Note 5_ Hatching indicates the state is don't care_ 

.• MITSUBISHI 
"'ELECTRIC 

Hi-Z 

(Note 3) 

V/////////////////Z 
~""" .............................................................................................................................. " 
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Write cycle 2 (S control mode) 

VIH 
Ao-AI4 '\if 

VIL 11\ 

VIH 

V,L r\ 
~ 

VIH 
W oti.SI': 

VIL 

DO 
V,H 

(Din) 
VIL 

{Note 3) 

DO VOH 

(Dout) VOL 

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 

tcw 

" J\ 

tsiJ(l>L 

~ 
-'-

trec(W) 

tw(W) 

No~e:i. 
'xxx 

tsu(O) th(D) 

i DATA STABLE 'lit 
/~ 

tentS) tdi&1'\1 {Note 3) 

l"-"-"-"-" "-" " ".; 
Hi -Z 

~//////LA 
(NoteS) 

Note S. 
7. 

When the falling edge of VI is simultaneous or prior to the falling edge of~, the output is maintained in the high impedance. 
ten,tdis are periodically sampled and are not 100% tested. 

POWER DOWN CHARACTERISTICS (Ta = 0-70"C, Vee=5V±10%, unless otherwise noted) 

Symbol Parameter 

VCC(PD) Power down supply voltage 

VIIS) ChiD select input voltage 
tsu(PD) Power down setup time 

trec(PO) Power down recovery time 

Icc(PD) Power down supply current 

Note 8, ThiS IS only MSMS278DP,J,FP,VP -15L,-20L. 

TIMING WAVEFORM FOR POWER DOWN 

Vee 

_____ .-11 

4 - 18 

Test conditions 

VI(S) ;;;; Vcc - 0.2V 

V,;;;; Vcc-0.2Vor 

OV;:;; VI;:;; 0.2V 

Vee = 3.0V 

S ;;;;Vee-0.2V 

'" MITSUBISHI "'ELECTRIC. 

I -15L 

J -20L 

Limits 

Min Typ Max 
Unit 

2 V 

Vee-0.2 V 

0 ns 

15 
20 

ns 

50 ItA 

2.4V 

\~---------------



MITSUBISHI LSls 

M5M51 001 BP ,J-15,-20,-25,-20L,-25L 
1048576-BIT(1048576-WORD BY 1-BIT)CMOS STATIC RAM 

DESCRIPTION 
The M5M51 001 BP.J are a family of 1048576-word by l-bit static 

RAMs. fabricated with the high performance CMOS silicon gate 

process and designed for high-speed application. 
The M5M51 001 BP.J are offered in a 28-pin plastic dual-in-line 

package (DIP). 28-pin plastic small outline J-Iead package (SOJ). 
These devices operate on a single 5V supply. and are directly 

TIL compatible. They include power down feature as well. 

FEATURES 

Access time 
Power supply current 

Type name Active Stand-by (max) 
(max) (max) 

MSMS1001BP. J -15 15ns 180mA 
MSMS1 001 BP. J. 20 

10mA 

MSMS1 001 BP. J - 20L 
20ns 160mA 

100jIA 
MSMS1 001 BP. J. 25 

MSMS1 001 BP. J. 25L 25ns 140mA 
10mA 

100jIA 

• Single +5V power supply 
• Fully static operation: No clocks. No refresh 

• Power down by ~ 
• Easy memory expansion by ~ 
• Three-state oUtpU1S : OR-tie capability 

• Directly TIL compatible: All inpu1S and oUtpU1S 

• TEST MODE is available 

PACKAGE 
M5M51 001 BP .............................................. 28pin 400mil DIP 

M5M51001BJ .............................................. 28pin 400mil SOJ 

APPLICATION 
High speed memory uni1S 

BLOCK DIAGRAM 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

ADDRESS 
INPUTS A9 

All 

1048576 WORDS 
X 1 BITS 

(512 ROWS 
X 204B COLU MNS) 

PIN CONFIGURATION (TOP VIEW) 

{

A3 1 

A4 2 

ADDRESS As 3 
INPUTS A6 4 

A7 5 

As 6 

NC 7 

ADDRESS {~~O : 
INPUTS All 10 

DATA OUTPUT A12 11 

(AD~~~s,,~~6l.(A) 0 12 

(CHIP SELECT I~~tf~ W 13 
(OV) GND14 

L..-___ -' 

Outline 28P4F(P) 
28POK(J) 

) : TEST MODE 

FUNCTION 

A19 

A1S 

ADDRESS 
INPUTS 

Bl lti4 ~~~;ONTROL 

~:: (D04)} ADDRESS 
A13 (003) INPUTS 
A14 (002) (DATA I/O) 

o (001) 

~ 1;1/) :;.~~ SELECT 

(WRITE CONTROL 
INPun 

NC : NO CONNECTION 

The operation mode of the M5M51 001 B series is determined by a 
combination of the device control inputs ~ and W . Each mode is 

summarized in the function table shown in next page. 

The RAM works with an organization of 1048576-word by l·blt. 

when Blie"4 is high of floating. And an organlzalton of 262144· 
word by 4-bit is also obtained for reducing the test time. when 

Bl/84 is low. 

A write cycle is executed whenever the low level W overlaps with 
the low level~. 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. ~ 

DATA OUTPUT 
o (A) (ADDRESS 

INPUT) 

D (001») 
A 14 (002) ADDRESS 

INPUTS 
A13 (003) (DATA 1/0) 

A16 (004) 

WRITE CONTROL 
(NPUT 

A13 

A14 

A16 

A17 

A1S 

A19 

A15 

'-:::==-1=~-~--~---<L~_--~--=jt~:~~~~: 13 w ~ f~~1fT~ELECT CHIP SELECT 
INPUT 

~ (W) fWRITE CONTROL 
NPUT) 

) shows TSET MODE PIN CONFIGURATION (X4) 

• . MITSUBISHI 
.... ELECTRIC 

Bl18"4 BYTE CONTROL 
INPUT 

VCC 

4 - 19 
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M5M51 001 BP ,J-15,-20,-25,-20L,-25L 

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

mode in which both reading and write are disabled. whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. When ~ 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. 

In this mode, the output stage is in a high-impedance state, 
allowing OR-tie with other chips and memory expansion by ~. 

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

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

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

FUNCTION TABLE 

~ W Mode Q D Icc 
H X Non selection High-impedance High~irrJIlEl<!ance Stand-IlY 
L L Write Din Hjgh-im~edance Active 
L H Read High-impedance Dout Active 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 
Vcc Supply voltage 

VI Input voltage With respect to GN D 

Va Output voltage 
Pd Power dissipation Ta=25"C 
Top. Operating temperature 
Ta1g(bias) Storage temperature (bias) 
T.1g Storage temperature 

• Pulse wldth;:a20ns, In case of DC : -O.5V 

DC ELECTRICAL CHARACTERISTICS (Ta=0-70'C, Vcc=5V±10%, unless otherwise noted) 

Symbol Parameter Test conditions 

V,H High-level input voltage 
VIL Low-level input voltage 
VOH High-level output voltage IOH=-4mA 
VOL Low-level output voltage IOL=8mA 
II Input current VI=O-VCC 

loz Output current in off-state VI~=VIH 
V,O =0 - Vcc 

15no cycle 

Active supply current VI~=VIL AC 20nscycle 
Icct (TTL level) other inputs=VIH or VIL 

25ns cycle Output-open(duty 100%) 
DC 

Stand-by supply current 
VI~=VIH 

AC (min cycle) 
lee2 (TTL level) DC 

Stand-by current VI~ e:;Vce- 0.2V -15,-20,-25 
lec3 other inputs VI ;;;;'0.2V 

(MOSlevel) or V,e:;Vce - 0.2V -20L,-25L 

• Pulse width;;;20ns, in case of AC : -3.0V 

CAPACITANCE (Ta = 0 - 70'C, Vee = 5V±10%, unless otherwise noted) 
i 

Symbol Parameter 

CI Input capacitance 
Co Output capacitance 

Note 1: Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vcc=5V,Ta=25'C 
3: CI. Co are periodically sampled and are not 100"10 tested . 

I 

Test conditions 

VI=GND, VI=25mVrms, f=1 MHz 
Vo=GND,Vo=25mVrms, f=1 MHz 

4 - 20 
. • .. MITSUBISHI 
..". ELECTRIC 

Ratings Unit 
-3.5 *-7 V 

- 3.5 *- Vcc + 0.3 V 
-3.5*-7 V 

1000 mW 
0-70 "C 

-10-85 ·C 

-65-150 "C 

Limits 
Min Typ Max Unit 

2.2 Vcc+0.3 V 

-0.3" 0.8 V 
2.4 V 

0.4 V 
2 IIA 

10 IIA 
180 
160 
140 

mA 

60 75 
40 
30 

mA 

1 10 mA 

10 100 IIA 

I 
Limits 

I 

Min Typ Max Unit 

6 pF 

6 pF 

i 
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M5M51 001 BP,J-15,-20,-25,-20L,-25L 

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

AC ELECTRICAL CHARACTERISTICS ( Ta = 0-70"C, Vee = 5V±1 0%, unless otherwise noted ) 

(1) MEASUREMENT CONDITIONS 
Input pulse level ........................ VIH = 3.0V, VIL = O.OV 

Input rise and fall time ... ...................... ....... .......... 3ns 

Input timing reference level........ VIH = 1.5V, VIL = 1.5V 

Output timing reference level .... , .. VOH = 1.5V,VOL =1.5V 

Output loads ................................................ Figl,Fig2 

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
ta(A) Address access time 
ta(S) Chip select access time 
tdls(S) Output disable time after ~ hiah 
ten(S) Output enable ti me after "S" low 
tv(A) Data valid time after address change 
lPu Power-up time after"S" low 
lPo Power-dOwn time after"S" high 

(3) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tw(W) Write Dulse width 
tsu(A) Address setup time 
tsu(A·WH) Address setup time with respect to W 
tsu(S) Chip select setup time 
tsu(O) Data setup time 
\h(O) Data hold time 
lrec(W) Write recovery time 
tdls(W) Output disable time after W low 
ten(W) Output enable time after W high 

Vee Vee 

480n 

000-_---.. ooo-._---t 
30pF 
(Including 
scope and JIG) 

5pF 
(Including 
scope and JIG) 

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

Umits 
MSM51001B-15 MSMS100l B-20 .. 20L MSMS1001B-25.·25L Unit 
Min Max Min Max Min Max 
15 20 25 ns 

15 20 25 ns 
15 20 25 ns 

0 7 0 7 0 8 ns 
6 6 6 ns 
7 7 7 ns 

0 0 0 ns 
15 20 25 ns 

Umits 
MSM51001B·15 MSMS1001B-20,·20L MSMS1001B-25,·25L Unit 
Min Max Min Max Min Max 
15 20 25 ns 
12 15 20 ns 

0 0 0 ns 

12 15 20 ns 
12 15 20 ns 

8 12 15 ns 

0 0 0 ns 

0 0 0 ns 
0 7 0 7 0 8 ns 
0 0 0 ns 

•. • MITSUBISHI 
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M5M51 001 BP,J-15,-20,-25,-20L,-25L 

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

(4) TIMING DIAGRAMS 
Read cycle 1 CR 

AO-19 
,/ W' 
1\ )1\ 

ta(A) 

tv (A) tv (A) 

PREVIOUS DATA VALID )KUNKNOWN) K DATA VALID \ V 
J 1\ 

Q 

Read cycle 2 (Note 4) 
tCR 

\ / 
\ I (NoteS) 

ta(S) tells (S) 

ten(S) 
(NoteS) 

UNKNOWN ,/ DATA VALID 
1\ 

~ tpo 

Q 

ICCI ••••••••••••••••••••••••••••••.••••••••••• 1/ \50% j 50% Icc 

ICC2 

Note 4 : Addresses valid prior to or coincident with ~ trans~ion low. 
S : Transition is measured ±SOOmV from steady state voltage with specified loading in Figure 2. 

4 - 22 
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M5M51 001 BP ,J-15,.20,-25,-20L,-25L 

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

Write cycle (!Ii control mode) 

CW 

AO-19 " " I\, I\, 

tr.c(W) 

Isu (S) 
X\ 

xxx 

(NoteS) lsu(A-WH) (NateS) 

Isu (A) tw(W) 

w 
, 

IV \. 

Isu (0) III (0) 

o W' 'V I~ DATA STABLE II\. 

(Note 5) Idls (W) I.len (W). (Note 5) 

Q ~""'--""'-" "'-"'-"'-"'-"-" " " " ,,"-""" " " " " """'- r;////////////////////////, 
//////////////////////// :0-."-.,,""""""""" " " " " " " " " " " " " 

Write cycle (§ control mode) 

AO-19 

w 

o 

Q 

tcw 

,~ \V 
I~ /1\. 

Isu (A) Isu (S) ,,"c(W) , , 
\. I 

tw(W) 

I- .x X 
xx xx 
.xx [\. 

(NoteS) 

Isu (0) III (0) 

" DATA STABLE ' 
I 

II\. I \. 

(Note 5) ldis(W) 

len (S) .----.. (Note 5) 

l'-.... '-.... '-...." ~ 
i{////A (Note?) 

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

S : When the falling edge of W is simultaneous or prior 10 the falling edge of li. the output is maintained in the high impedance. 

? : len. \dis are periodically sampled and are not 100% tested. 

• MITSUBISHI 
"'ELECTRIC 

x 

(NoteS) 
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M5M51 001 B P ,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) 

Symbol Para,meter 

VCC(PO) Power down supply voltage 
VI (!) Chip select input voltage 
lsu(PO) Power down setup time 

tree (PO) Power down recovery time 

Icc (PO) Power dOwn supply current 

.. Note 8. ThiS IS only M5M51001BP, J-20L, -25L 

TIMING WAVEFORM FOR POWER DOWN 

Vee 

4 - 24 

Test conditions 

VI (!) ?= Vcc - 0.2V 
VI?: Vcc-0.2Vor 
OV;:;; VI;:;; 0.2V 

Vcc=3.0V 
Vcc= 5.5V 

S' iii:.Vcc - 0.2V 

• MITSUBISHI 
.... ELECTRIC 

Umits 
Unit Min Typ Max 

2 V 
Vee-O.2 V 

0 ns 

I -2OL 20 
I -25L 25 

ns 

50 
jiA 

100 
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M5M51 004BP ,J-15,-20,-25,-20L,-25L 
1048576-BIT(262144-WORD BY 4-SIT)CMOS STATIC RAM 

DESCRIPTION 
The M5M51004BP,J are a family of 262144-word by 4"blt static 
RAMs, fabricated with the high performance CMOS silicon gate 
process and designed for high-speed application. 
The M5M51004BP,J are offered In a 28-pln plastic dual-in-line 

package (DIP), 2811in plastic small outilne J-Iead package (SOJ). 
These devices operate on a single 5V supply, and are directly 

TTL compatible. They include power down feature as well. 

FEATURES 

Access time 
Power supply current 

Type name Active Stand-by . (max) 
(max) (max) 

MSM51004BP J -15 15ns 180mA 
MSM51004BP, J - 20 10mA 

MSM51004BP, J - 20L 20ns 160mA 
100jIA 

MSM51004BP, J - 25 
M5M51004BP, J - 25L 25ns 140mA 

10mA 
100jIA 

• Single +5V power supply 
• Fully static operation : No clocks, No refresh 

• Common data I/O 
• Easy memory expansion by ~ 
• Three-state outPuts : OR-tie capability 
• ~ prevents data contention in the 1/0 bus 
• Directly TTL compatible: All inputs and outputs 

PACKAGE 
M5M51004BP ............................................... 28pin 400mil DIP 
M5M51004BJ ..............•..•............................. 28pin 400mil SOJ 

APPLICATION 
High speed memory units 

BLOCK DIAGRAM 

Ao 

Al 
A2 
As 
A4 
As 
A6 
A7 
As 

ADDRESS 
INPUTS 

As 
Al0 
All 
A12 

A14 
A15 

282144 WORDS 
X4 BITS 

PIN CONFIG'URATION (TOP VIEW) 

As 
At. 
A5 
All 

ADDRESS A7 
INPUTS All 

A9 
1 A15 

NC 

CHIP SELECT :14 11 :; ~~} DATA INPUTS! 
OUTPUT EIlfe~! 7<P' OUTPUTS 

INPUT VI; 16 001 

FUNCTION 

(OV)GND 14 15 W WRITE CONTROL 
'-____ ...J INPUT 

Outline 28P4F(P) 
28POK(J) 

NC : NO CONNECTION 

The operation mode of the M5M51 004B series is determined by a 
combination of the device control Inputs ~ ,W . 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 s. The address must be set-up before the write cycle 
and must be stable during the entire cycle. 

The data Is latched into a celi on the trailing edge of W, ~, 

whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. The output enable input ~ 
directly controls the output stage. Setting the ~ 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. 

001 

002 
DATA 
INPUTSJ 

003 OUTPUTS 

004 

WRITE 
W :;g~~OL 

S ~~~CT 
INPUT 

",II' 13 or OUTPUT 
"'~ ENABLE 
i!!", 28 Vcc INPUT 
~ ~ 

- --- - --- - --- - --- - --- ---- ~ ~~~? 
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M5M51 004BP ,J-15,-20,-25,~20L,-25L 

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

other chips and memory expansion by ~. A read cycle is executed by setting W at a high level and oe- at a 
low level while ~ are in an active state ~ = L) 

When setting ~ at a high level, the chip Is In a non-selectable 
mode in which both reading and write are disabled. In this mode, 
the output stage is in a high-impedanqe state, allowing OR-tie with 

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. 

FUNCTION TABLE 

~ W oe- Mode DQ lee 
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 
Vee Supply voltage 
VI Input voltage With respect to GND 
Vo Output voltage 
Pd Power dissipation Ta-25'C 
Top, Operating temperature 
Tstg(blas) Storage temperature (bias) 
Tstg Storage temperature 

• Pulse wldth:ii20ns, In case of DC : -O.5V 

DC ELECTRICAL CHARACTERISTICS (Ta=0-70'C, Vee.5V±10%, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input Voltage 
VIL Low-level Input voltage 
VOH High-level output voltage IOH--4mA 
VOL Low-level output voltage IOL=8mA 
II Input current VI-O-Vee 

loz Output current In off-state VI~=VIH 
VIIO= 0 - Vee 

15nscycle 

Active supply current VI~=VIL AC 20nscycle 
ICCI (TIL level) other inputs=VIH or VIL 

25nscycle OutplJt-open(duty 100%) 
DC 

Icc2 
Stand-by supply current 

VI~=VIH 
AC (min cycle) 

(TTL level) DC 

Stand-by current VI~ ~Vcc- 0.2V -15.-20,-25 
lee3 other inputs VI:;;0.2V 

(MOSlevel) orVI~Vee-0.2V -20L.-25L 

• Pulse W1dth:ii20ns, In case of AC : -3.0V 

CAPACITANCE (Ta = 0 - 70'C, Vcc = 5V±10%, unless otherwise noted) 
i i 

Symbol Parameter 

CI Input capacitance 
Co Output capacitance 

, Note 1: Direction for curren. flowing into an IC is positive (no mark). 
2: Typical value is Vcc=5V,Ta=25'C 
3: CI, Co are periodically sampled and are not 1 00% tested. 

4 - 26 

i 

Test conditions 

VI=GND, VI-25mVrms, 1-1 MHz 
Vo=GND,Vo=25mVrms, 1=1 MHz 

Ratings Unit 
-3,5* -7 V 

- 3.5· - Vee + 0.3 V 
-3.5"-7 V 

1000 mW 
0-70 'C 

-10-85 'C 
-65-150 'C 

Limits 
Min Typ Max Unit 

2.2 Vcc+0.3V V 
-0.3· 0.8 V 

2.4 V 
0.4 V 

2 jiA 

10 jiA 

180 
160 
140 

mA 

60 75 
40 

mA 
30 

1 10 mA 

10 100 jiA 

I Limiis I • 
Min Typ Max Unit 

6 pF 

6 pF 
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M5M51 004BP ,J-15,-20,-25,-20L,-25L 

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

AC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vcc = 5V±1 0%, unless otherwise noted ) 

(1) MEASUREMENT CONDITIONS 
Input pulse levels ........................ VIH = 3.0V, VIL = O.OV 

Input rise and fall time ........ ...... .......... .................. 3ns 

Input timing reference levels ........ VIH = 1.5V, VIL = 1 .5V 
OQ 

Reference levels ......................... VOH = 1.5V,VOL =1.5V 

Output loads ................................................ Fig1 ,Fig2 

(2) READ CYCLE 

Symbol Parameter 

tCA Read cycle time 
!alA) Address access time 
!a(S) Chip select access time 
!alOE) Output enable access time 
IdIs(S) Output disable time after S1 high 
IdIs(OE) Output disable time after OE high 
tentS) Output enable time after ~ low 
!enlOE) Output enable time after <5E' low 
tv(A) Data valid time after address change 
tpu Power-up time after chip selection 
tPD Power-down time after chip selection 

(3) WRITE CYCLE 

Symbol Parameter 

tew Write evele time 
tw(W) Write Dulse width 
tsu(A) Address setup time 
tsu(A-WH) Address setuD time with resDect to W 
tsu(S) ChiQ, select setup time 
tsu(D) Data setup time 
111(0) Data hold time 
Irec(W) Write recovery time 
ldis(W) Ou!I:!!Jt disable time after W low 
Idls(OE) Output disable time after <5E' hiah 
!en(W) Output enable time after W hiah 
!enlOE) Oul!>Ut enable time after oe- low 

Vcc 

4800 4800 tdvcc 000--.----+ 
30pF 

2550 r (Including 
, scope and JIG) 

5pF 
(Including 
scope and JIG) 

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

Limits 
MSM51004B-15 MSM51004B-20,20L MSMS1004B-25,25L Unit 
Min Max Min Max Min Max 
15 20 25 , ns 

15 20 25 ns 
15 20 25 ns 
8 10 13 ns 

0 7 0 7 0 8 ns 

0 7 0 7 0 8 ns 
6 6 6 ns 

0 0 0 ns 

7 7 7 ns 

0 0 0 ns 

15 20 25 ns 

Limits 
M5M51004B-15 M5MS 1 004B-20,-20L M5MS1004B-25.-25L Unit 
Min Max Min Max Min Max 
15 20 25 ns 
12 15 20 ns 

0 0 0 ns 

12 15 20 ns 
12 15 20 ns 

8 12 15 ns 

0 0 0 ns 

0 0 0 ns 
0 7 0 7 0 8 ns 
0 7 0 7 0 8 ns 

0 0 0 ns 

0 0 0 ns 

• MITSUBISHI 
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M5M51 004BP ,J-15,-20,-25,-20L,-25L 

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

(4) TIMING DIAGRAMS 
Read cycle 1 

AO-17 

o PREVIOUS DATA VALID 

Read cycle 2 (Note 4) 

DO 

\,/ 
1\ 

tv (A) 

'\ 
\ 

ten (S) 

~ 

tCR 

talA) 

'\1/ UNKNOWN \, / 
/\ 1 '\ 

tCR 

ta (S) 

(Note 5) 

UNKNOWN) 
/ 
'\ 

••• --.- - •• -- --. ----. - ---. - -- •••••• - ---- - ~ '50% ICCI 

Icc 

ICC2 

Note 4 : Addresses valid prior to or coincident with S transition low. 

,\11 
/i\. 

tv (A) 

DATA VALID 

/ 
I 

\dIs (S) 

DATA VALID 

tpo 

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

Read cycle 3 (Note 6) 

1/ 
'\ 1 

\,1/ 
1\ 

(Note 5) 

It' 

t~/o 

ta(OE) \dis (OE) (Note 5) 

DO 

4 - 28 

(Note 5) ten (OE) 

UNKNOWN) V DATA VALID 
\ 

NotA 6 . Addresses and'" valid prior to OE transition low by (ta (AHa (OE)I. (ta (S)-ta (OE») 

• MITSUBISHI 
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MITSUBISHI LSls 

M5M51 004BP ,J-15,-20,-25,-20L,-25L 

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

Write cycle (!II control mode) 

CW 

AO-l? " 'W' 
I\, II\. 

Isu (S) 

,x J< 

(Note 7) (Note 7) 
Isu (A-WH) , , 

I \. 

Isu (A) tw(W) Irec(W) 

w / 
\. I .----. - tdls(W) 

ten (OE) 
(Note 5) 

(NateS) ten(W) (Note 5) 
!dIs (OE) --

001-4 , DATAST BlE ' 
.X XXXX 

xxxxx \. I I .xXXX XXXXXX 

.1. 
Isu (D) Ih (D) 

Write cycle (§' control mode) 

AO-l? 

w 

DO 
(Din) 

DO 
(Dout) 

tcw 

'V \" 
)1\. I\. 

Isu (AI Isu (SI trec(W) , I 
\. I 

tw(WI 

X 

(Note 7) 

Isu (D) Ih (D) 

)( DATA STABLE 
W' 
II\. 

(Note 5) !dis(W) 

ten (S)~, (Note 5) 

f:-.. -. ........ : ........ :', ~ 
i</////, (NoteS) 

Note 7 : Hatching indicates the state is don't care, 
S : When the falling edge of Vi is simultaneous or prior to the falling edge of s, the output is maintained in the high impedance. 

9: ten, !dis are periodically sampled and arena! 100% tested. 

" MITSUBISHI 
"'ELECTRIC 
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M5M51 004BP ,J-15,.20,-25,.20L,.25L 

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

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

Symbol Parameter 

VCC(PO) Power down supply voltage 

V, (S) Chip select input voltage 

Isu (PO) Power down setup time 

lrec(PO) Power down recovery time, 

Icc (PO) Power down supply current 

Note 10 . ThiS IS only M5M51004BP, J-20L, -25l. 

TIMING WAVEFORM FOR POWER DOWN 

Vee 

4 - 30 

Test conditions 

VI (S) ~ Vcc - 0.2V 
VI;;:; Vcc-0.2Vor 

OV ~ VI ~ 0.2V 

Vcc= 3.0V 

Vcc= 5.5V 

S ;;:;Vcc-0.2V 

• ,MITSUBISHI 
.... ELECTRIC 

Limits 
Min Typ Max 

Unit 

2 V 

Vee ,-0.2 V 

0 ns 

I -20L 20 

I -25L 25 
ns 

50 
IiA 100 



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

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

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-Iead 
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 

Access time 
Power supply current 

Type name Active Stand-by (max) (max) (max) 

MSMS1288BKP,KJ -15 15ns 190 rnA 
MSMS1288BKP,KJ ,VP - 20 

10mA 

MSMS1288BKP,KJ ,VP - 20L 20ns 170 rnA 
100 J.1A 

MSM51288BKP,KJ,VP - 25 
25ns 150 rnA 

10mA 
M5M51288BKP,KJ ,VP - 25L 100 J.1A 

• Single +5V power supply 
• Fully static operation: No clocks, No refresh 

• Common data 1/0 
• Easy memory expansion bY"Sl,S2 
• Three-state outputs: OR-tie capability 

• C5"E" prevents data contention in the 1/0 bus 
• Directly TTL compatible: All inputs and outputs 

PACKAGE 
M5M51288BKP ................................ 32pin 300mil DIP 
M5M51288BKJ ................................ 32pin 300mil SOJ 
M5M51288BVP ................................ 32pin 8X20mm2 TSOP(I) 

APPLICATION 
High speed memory units 

FUNCTION 
The operation mode of the M5M51288B series is determined by a 
combination of the device control inputs "Sl,S2,W and C5"E". 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, "S 1 or S2, 
whichever occurs first, requiring the set-up and hold time relative 
to these edge to be maintained. The output enable input C5"E" 
directly controls the output stage. Setting the <5"1: 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. 

FUNCTION TABLE 

~1 S2 W C5"E" Mode 

PIN CONFIGURATION (TOP VIEW) 

NC 1 32 Vcc(5V) 

A3 31 A2 ~9~JlTESS 
30 S2 f~~~fELECT 

: ~l--}i~~OL 
27 Ao ADDRESS 
26 A16 INPUTS 

25 A15 

A4 

A5 

A6 
ADDRESS A7 

INPUTS 
As 

A9 

24 C5"E" ~~I~~lINPUT 
A11 23 A14 ADDRESS 

A12 2 S1 ........ I~~~TSELECT 
A13 12 21 DQa}INPUT 

DAT~L~~Wi{ ~~ :: 19 ~~ gC~MfsuTS' 
D0315 18 D05 

(OV) GND 16 17 D04 

A15 
A16 
Ao 
Al 
W 
S2 
A2 31 

(5V)Vcc 
NC 

-.....----'-
Outline 32P4Y(KP) 

32POJ(KJ) 

M5M51288BVP 

Outline 32P3H-E 
NC : NO CONNECTION 

A read cycle is executed by setting W at a high level and C5"E" at a 
low level while "S1 and S2 are in an active state ~1=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.ln this mode,the output stage is in a high-impedance 

state,allowing OR -tie with other chips and memory expansion by 

81 and S2. 

DQ Icc 

X L X X Non selection High-impedance Active 

H X X X Non selection 
L H L X Write 
L H H L Read 

L H H H 

High-impedance 

Din 
Dout 

High-impedance 

• MITSUBISHI 
"ELECTRIC 

Stand-by 

Active 
Active 

Active 

4 - 31 



BLOCK DIAGRAM 

ADDRESS 
INPUTS 

4 - 32 

Ao 
Al 

A11 
A12 

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

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

131072 WORDS 
X 8 BITS 

(512 ROWS 
X 2048 COLUMNS) 

001 
002 
DOa 

004 ~~t'TSI 
DOs OUTPUTS 

DOs 

WRITE 
L-----t---.j~~r:>'t"------( 29 w ~~~tROL 

22 SI}CHIP 

30 82 ~E~9~l 
'-~----+-{ 24 ot ,~~I~~J 

+_----\.32 Vee INPUT 
(5V) 

- ---- ---- ---- ---- ---~ ~~~? 

• 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 
Vcc Supply voltage 

VI Input voltage With respect to GND 

Va Output voltage 
Pd Power dissipation Ta=25·C 
Topr Operating temperature 
Tslg(blas) Storage temperature(bias) 
TSlg Storage temperature 

- Pulse width.:ii20ns, In case of DC: - 0.5V 

DC ELECTRICAL CHARACTERISTICS (Ta=0~70·C, Vcc=5V±10%, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VOH High-level output voltage IOH=-4mA 
VOL Low-level output voltage IOL=8mA 

II Input current VI=O~VCC 

Iloz I Output curreni in olf-state VI (§Tj=VIH 
VI/O=O~Vcc 

AC (15ns cycle) 

Active supply current VI (§Tj=VIL AC (20ns cycle) 
Icc 1 other inputs=VIH or VIL 

(TTL level) Output-open(duty 100%) AC (25ns cycle) 
DC 
AC (15ns cycle) 

Icc2 
Stand-by supply current VI (§Tj=VIH AC (20/25ns cycle) 
(TTL level) 

DC 

Stand-by current 
VI (§Tj;;:;Vcc-o.2V -15,-20,-25 

Icc3 other inputs VI~0.2V (MaS level) 
or VI;;:;Vcc-Q.2V -20L,-25L 

.Pulsewidth.:ii20ns, in case of AC: -3.0V 

CAPACITANCE (Ta-0~70·C Vcc-5V+10% unless otherwise noted) - - -
Symbol Parameter Test conditions 

CI Input capacitance VI=GND, VI=25mVrms, 1=1 MHz 

Co Output capacitance Vo=GND,Vo=25mVrms, 1=1 MHz 

Note 1: Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vcc=5V,Ta=25'C 
3: CI, Co are periodically sampled and are not 100% tested. 

.•. MITSUBISHI 
..... ELECTRIC 

Ratings Unit 
-3.5. ~7 V 

- 3.5 - ~Vcc + 0.3 V 

- 3.5 - ~Vcc + 0.3 V 
1000 mW 
0~70 ·C 

-10~85 ·C 

- 65~150 "C 

Limits 
Min Typ Max Unit 

2.2 ~cc+0.3V V 
-0.3- 0.8 V 

2.4 V 

0.4 V 
2 f.IA 

10 f.IA 

190 
170 
150 mA 

70 85 
60 

50 mA 
35 

1 10 mA 

10 100 f.IA 

Limits 
Min Typ Max Unit 

6 pF 

6 pF 
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MITsUBlsHI Lsis 
M5M51288BKP ,KJ-15,-20,-25,-20L,-25L 
M5M51288BVP-20,-25,-20L,-25L 

1048576-BIT(131072-WORD BY a-BIT)CMOs STATIC RAM 

AC ELECTRICAL CHARACTERISTICS ( Ta = 0-70'C, Vcc=5V±10%, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS Vee Vee 
Input pulse levels ... ........... .......... VIH = 3.0V, V IL = OV 

Input rise and fall time .......................................... 3ns 
480n 

Input timing reference levels ........... VIH = 1.5V, VIL = 1.5V 
DQ DO 

Output timing reference levels ........ VOH = 1.5V,VOL =1.5V 

Output loads .................... , .......................... Fig1, Fig2 

30pF 5pF 
(Including (Including 
scope and JIG) scope and JIG) 

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

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
ta(A) Address access ti me 
ta(Sl) Chip select 1 access time 
ta(S2) Chip select. 2 access time 
ta(OE) Output enable access time 
tdis(51) Output disable time after 51 high 
tdis(S2) Output disable time after S2 low 
tdis(OE) Output disable time after OE high 
ten(Sl) Output enable time after S 1 low 
ten(S2) Output enable time after S2 high 
ten(OE) Output enable time after OE low 
tv{A) Data valid time after addre5s change 
tpu Power-up time after chip selection 
tpo Power-down time after chip selection 

(3) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tw(W) Write pulse width 
lsu(A)l Address setup time (W) 
lsu(A)2 Address setup time (8"1, S2) 
lsu(51) Chip select 1 setup time 
lsu(52 ) Chip select 2 setup time 
Isu(o) Data setup time 
th(O) Data hold time 
trec(W) Write recovery time 
tdls(W) Output disable time after W low 
tdis(OE) Output disable time after OE high 
ten(W) Outpui ~nabie iin'le after 'vv hiyh 
ten(OE) Output enable time after OE low 
lsu(A·WH) Address to W hiah 

4 - 34 

M5M512e8BKP,KJ·15 

Min Max 
15 

15 
15 

14 
8 

0 7 
0 7 
0 7 

6 
6 
0 
7 
0 

15 

MSM512e8BKP,KJ·15 

Min 
15 
12 

0 
0 

12 
12 

8 
0 
0 
0 
0 
0 
0 

12 

•. . MITSUBISHI 
"'ELECTRIC 

Max 

7 
7 

Limits 

MSM512e8BKP,KJ, VP MSM512e8BKP,KJ, VP Unit ·20, ·2OL ·25, ·25L 

Min Max Min Max 
20 25 ns 

20 25 ns 
20 25 ns 

17 20 ns 
10 13 ns 

0 7 0 8 ns 
0 7 0 8 ns 
0 7 0 8 ns 

6 6 ns 

6 6 ns 
0 0 ns 
7 7 ns 
0 0 ns 

20 25 ns 

Limits 

MSM512e8BKP,KJ,VP MSM512e8BKP,KJ,VP Unit ·20, ·2OL ·25, ·25L 

Min Max Min Max 

20 25 ns 

15 20 ns 

0 0 ns 

0 0 ns 

15 20 ns 
15 20 ns 
12 15 ns 

0 0 ns 

0 0 ns 
0 7 0 8 ns 
0 7 0 8 ns 

0 0 ns 
0 0 ns 

15 20 ns 



(4) TIMING DIAGRAMS 
Read cycle (Note 4) 

AO-16 

001-8 

(NoteS) 

.xxx 

(NoteS) 

'\~ 
II\. 

" ~ 

~ 

MITSUBISHI LSls 

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

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

tCR 

~ ~ 
j~ 

talA) tv(A) 

ta(SI) 

I( 
) (NoteS) 

tdls(SI) 

ta(S2) 

ta(OE) tdis(S2) (NoteS) 

(NoteS) 
ten(OE) 

(NoteS) 

tdis(OE) 
(NoteS) 

(NoteS) 
ten(SI) (NoteS) 

ten(S2) 
V 
1\ 

DATA VALID ~ 

tpu tf'o 

Icc 
ICCI 

500/'1 

. -----------------------------1 
50% 

ICC2 

W=H 
Note 4: Addresses and ~1.S2 valid prior to ~ transition low by (ta(A) - !alOE)). (ta(SI) - ta(OE»). ta(S2) - ta(OE)). 

Write cycle ~ control mode) 

AO-16 ~V 
I~ 

I. 
.! 

(NoteS) 

XXX :1)1' 
82 X X XX XA 

(NoteS) 

I 

tsu(A)1 

W 

(NoteS) 
tdis(OE) 

001-8 

t W C 

'1/ 
)1\ 

tsu(SI) 

tsu(S2) X 

tsu(A-WH) 

If '\ 
~ 

tw(W) treclW) 

1\ V 
\. ) 

~ tdislW) ~ tenlOE) 

~ 
(NoteS) tenlW), 

K DATA STABLE ) 

tsu(O) th 0 I) 

• 'MITSUBlSH, I 
.... ELECTRIC 

H~ 

(NoteS) 

(NoteS) 

.JVVV<. 

~ 

(NoteS) 
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M5M51288BKP ,KJ-15,-20,-?5,-20L,-25L 
M5M51288BVP-20,-25,-20L,-25L 

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

Write cycle ( 'Rl control mode) 

tcw 

Ao-IS 'V \ If 
I\. Ji\. 

tsu(A)2 tsu(51) trec(W) 

" V 
1\ I 

! 

X xxx 

(Note 5) 

(Note 7) 

w (Note 6) 

(Note 5) 

\su(D) 
th(D) 

001-B ( DATA STABLE) 

Write cycle (52 control mode) 
tcw 

AO-IS )K )( 

(Note 5) 

tsu(A)2 tsu(52) trec(W) 

/ \ 
j 1\ 

(Note 7) 

w xxxx ~ 
(Note 6) ~ 

(Note 5) 

\su(D) th(D) 

KOATA STABLE ~ 00,-8 

Note 5: Hatching indicates the state is "don't care". 
6: Writing is executed while 82 high overlaps 51 and W low. 
7: When the falling edge ofW is simultaneously or prior to the falling edge of 51 

or rising edge of 82, the outputs are maintained;n the high impedance state. 

B: Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. 
9: ten, !dis are periodically sampled and are not 100% tested. 

4 - 36 
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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 = 0-70·C, unless otherwise noted) 

Symbol Parameter 

Vee (PO) Power down supply voltaAe 

VU:~1J Chip select input voltage 
Isu (PO) Power down setup time 

tree (PO) Power down recovery time 

Icc (PO) Power down supply current 
.. 

Note 10: This IS only MSM51288BKP, KJ, VP-20L, ·25L 

TIMING WAVEFORM FOR POWER DOWN 

Vee 

Test conditions 

VI (lJ1) ~ Vee-0.2V 

VI ~ Vee - 0.2V or 
OV ~VI ~ 0.2V 

Vee =3.0V 
Vee = 5.5V 

'S'1 ~Vce - 0.2V 

• MITSUBISHI 
.... ELECTRIC 

Limits 
Min Typ Max Unit 

2 V 
Vee-0.2 V 

0 ns 
I -20L 20 

I -25L 25 
ns 

50 
ItA 100 
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M5M5V278DP ,J, VP-15,-20 
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 

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 ................................ 165mW(typ) 
Stand·by ........................... 330 !,-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 (S) input 
• Output enable(M) prevents data contention in the I/O 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 DO terminals is maintained in the high impedance state. 

In a read operation, after setting W to high, S to low, and OE' to 
low, if the address signals are stable, the data is available at the 
DO 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 ~ 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 ~ goes high, 

power dissipation is reduced extremely. The access time from S is 

equivalent to the address access time. 

MODE SELECTION 

~ W or Mode 

PIN CONFIGURATION (TOP VIEW) 

A5 

A4 
A3 
A2 

ADDRESS Al 
INPUTS 

{
DOlll 

DATA INPUTSI D02 12 
OUTPUTS 

D0313 

(OV)GND 14 

2S VCC(3.3V~ 
27 W ~~0T CONTROL 

26 As ) 
25 A7 ADDRESS 
4 As INPUTS 

23 Ao 

22 ~ ~~l~~J INPUT 
21 Ala ADDRESS INPUT 

~ CHIP SELECT 

19 DOs}INPUT 
lS D07 
17 D.I"\. DATA INPUTSI 

"'" OUTPUTS 
lS D05 

15 D04 

Outline 28P4Y(P) 
28POJ(J) 

or 
Ao 
As 
A7 
As 

W 

Data input /output Icc 

M5M5V278DVP 

Outline 28P2C·A 

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 

H:VIH L:VIL X:VIH or VIL 

• MITSUBISHI 
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BLOCK DIAGRAM 
Ao 
Al 

ADDRESS 
INPUTS 

A3 
A4 
As 
As 
A7 
As 

A9 

CHIP SELECT _ 
INPUTS S 

MITSUBISHI LSls 

M5M5V278DP ,J, VP-15,-20 

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

,......-- - --- - --- - --- - --- - --- - ---

CJl a: w 
512 MEMORY ARRAY u.. 

DATA u.. 
512 ROWS ::::> 

INPUTS! 00 
512 COLUMNS I- OUTPUTS ::::> 

Il. 
I-
::::> 
0 

I 

WRITE CONTROL INPUT W 27'}---...... --+--a l VCC(3.3V) 

I ~GND(OV) 
~~~2~2 ___________________________ 1 

5-4 
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M5M5V278DP ,J, VP-15,-20 

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

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions 

Vcc Supply voltage 

VI Input voltage 
With respect to GND 

Vo Output voltage 

Pd Maximum power dissipation 
Top, Operating temperature 
Tstg(blas) Storage temperature (bias) 
Tstg Storage temperature 

- Pulse Width .:iii 10ns, In case of DC: - 0.5V 

• +10% . DC ELECTRICAL CHARACTERISTICS ( Ta = O~ 70 C, Vcc=3.3V -5% ,unless otherWise noted) 

Symbol Parameter 

VIH High - level input voltage 
VIL Low - level input voltage 
VOH High - level output voltage 

VOL Low - level output voltage 

II Input current 

Hozi Off-state output current 

ICC1 Supply current from Vcc 

ICC2 Stand-by current 

ICC3 Stand-by cu rrent 

Note 1. Current flow into an IC is positive, out is negative. 
_ - 3.0V in case of AC (Pulse width.:iii 1 Ons) 

CAPACITANCE 

Symbol Parameter 

CI I nput capacitance 
Co Output capacitance 

- CI,CO are periodically sampled and are not 100% tested. 

Test conditions 

IOH= - 4mA 
IOL=8mA 
VI = O~Vcc 
VI(S) = VIH , Vo= O~Vcc 

VI(S) = VIL AC(15ns cycle) 

Output open 
AC(20ns cycle) 
DC 

AC(15ns cycle) 

VI(S)= VIH AC(20ns cycle) 
Other VI ;;:;VIH or ;:a; VIL 

VI(S) = Vce - O.2V 
OtherVI~ 0.2VorVI ~Vcc-0.2V 

Test conditions 

VI = GND,VI =25mVrms, f=1 MHz 
Vo = GND,Vo=25mVrms, f=1 MHz 

'c +10% h' ad AC ELECTRICAL CHARACTERISTICS (Ta = 0~70 ,Vcc=3.3V -5%' unless ot erwlse not ) 

(1) MEASUREMENT CONDITIONS 
Input pulse levels ............................ VIH = 3V, VIL = OV 

Input rise and fall time ................ ..... ................ ..... 3ns 

Input timing reference levels ........... VIH = 1.5V, V IL = 1.5V 

Output timing reference levels ........ VOH = 1.5V,VOL =1.5V 

Output loads ................................................ Fig1,Fig2 

000-_------+ 

5.0V 

30pF 
(Including 
scope and JIG) 

Fig.1 Output load 

.• MITSUBISHI 
.... ELECTRIC 

Ratings Unit 
-2.0-~4.6 V 

-2.0-~Vcc+0.5 

(Max 4.6) V 

-2.0-~Vcc V 
1 W 

o ~ 70 ·c 
-10 ~ 85 ·c 
-65~150 ·c 

Umits 
Min Typ Max 

Unit 

2.0 Vcc+0.3 V 
-0.3- 0.8 

2.4 
0.4 

2 
10 

100 
90 

50 55 
40 
35 
20 

0.1 1 

Umits 
Min Typ Max 

5-
7-

000-.._---.. 

V 
V 
V 

j!A 
j!A 

mA 

mA 

mA 

Unit 

pF 
pF 

5.0V 

4800 

5pF 
(Including 
scope and JIG) 

Fig.2 Output load for ten, tdis 
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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 

tCR Read cycle time 
ta(A) Address access time 

tatS) Chip select access time 
ta(OE) Output enable access time 

!vIA) Data valid time after address change 

len(S) Output enable time after Slow 

IdIs(S) Output disable time after"S" high 

!enlOE) Output enable time after or low 

tdIs(OE) Output disable time after or high 

IPu Power-up time after chip selection 

tpo Power-down time after chip deselection 

(3) TIMING DIAGRAMS FOR READ CYCLE 

Read cycle 1 <W=H, &L> 

VIH 
Ao - A14 W 

VIL II\. 
talA) 

tv(A) J 

tCR 

DO VOH 

(Dout) 
VOL 

PREVIOUS DATA VALID *NKNOW~K 

Read cycle 2 <W=H> (Note 2) 

VIH tCR 

VIL f\ 
la(S) 

10Q(s) 

M5M5V278D-15 

Min Max 

15 
15 
15 

8 
3 
3 
0 7 
0 

0 7 
0 

15 

If 
I~ 

tv(AI 

DATA VALID I 
\ 

I 

tdis(S) 

VOH 
DO 
(Dout) 

VOL 

(Note 3) 

I'UNKNOWN' ( DATA VALID 

~ 
,,- "j 

tpo 

ICCI 
Icc 

ICC2 

----- -- -------- --- ----- ---- ---
'50% J 

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

M5M5V278D-20 

Min Max 

20 
20 
20 

10 
3 
3 
0 8 

0 
0 8 
0 

20 

(Note 3) 

Hi -Z 

, 
1\.50% 

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

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

DO 
(Doul) 

VIH 

VIL 

VOH 

VOL 

(Note 3) 

ta(OE) L tdis(OE) 
r 

len(OE) 

"lfUNKNOWN'1t 
"}- II\. 

DATA VALID 

Note 4. Address and"S" valid prior to"Bi:: transition low by (ta(A) - ta(OE)). (ta(S)-ta(OE)). 

5-6 
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Unit 

ns 

ns 

ns 
ns 
ns 

ns 

ns 
ns 

ns 
ns 
ns 



MITSUBISHI LSls 

M5M5V278DP,J, VP-15,-20 
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 

(4) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
!su(S) Chip select setup time 
!su(A)1 Address setup time 1 (W CONTROL) 
!su(A)2 Address setup time 2 ( ~ CONTROL) 
tw(W) Write pulse width 
Irec(W) Write recovery time 
!su(D) Data setup time 
!hID) Data hold time 
IdIs(W) Output disable time after W low 
!en(W) Output enable time after W high 
!su(A-WH) Address to W high 
!enlOE) Output enable time after ~ low 
Idls(OE) Output disable time after ~ high 

(5) TIMING DIAGRAMS FOR WRITE CYCLE 

Write cycle 1 (W control mode) 

Ao-A14 VIH '/ 
VIL I\. 

VIH 
(Illoleo) 

VIL 

VIH 

VIL 

W 
VIH 

VIL 

DO VIH 
(Din) VIL 

lsuIA)1 

(Note 3) 

L 

/ 
I 

Limits 
M5M5V278D-15 M5M5V278D-20 Unit 

Min Max Min Max 
15 20 ns 

12 15 ns 

0 0 ns 

0 0 ns 

12 15 ns 

0 0 ns 

7 8 ns 
0 0 ns 

0 7 0 8 ns 

0 0 ns 

12 15 ns 

0 0 ns 

0 7 0 8 ns 

cw 

)~ 
lsu(S) 

(!'lofe'S) 

, 
lsu(A-WH) \ 

tW(W) trec(W) 

'1\ IV 
Isu(D) 

Ih(D) 

'\,/ 'V 
)f\. DATASTABLE 11\ 

Idis(W) ~C len(OE) 

tdis(OE) 
~ len(W) (Note 3) 

DO VOH '/ / / / / / / / / / / / / / / / / / / / // /? V//777777777/777/7/ 
(Dout) VOL 

,," " " " " " " " " " " " " " " " " " " " " " " '" r;' 
Note 5. Hatching indicates the state is don't care. 

• MITSUBISHI 
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MITSUBISHI LSls 

M5M5V278DP ,J, VP-15,-20 

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

Write cycle 2 (~ control mode) 

VIH 
Ao-A14 

VIL 

VIH 

VIL 

VIH 

W 
VIL 

DO 
VIH 

(Din) 
VIL 

DO VOH 

(Oout) VOL 

5-8 

tew 

\V \V 
/1\ /1\ 

tsu(S) 

'~ 'I' 
/ 

~ trec(W) 

tw(W) 
, ......... 
(NoteS) (NoteS) 
"-"-"- xxx 

tsu(O) th(O) 

i DATA STABLE \ 
/\ 

ten(S) tdls(W) (Note 3) 

~"""""""" '" Hi· Z 

"'V//////// 
(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, (dis are periodically sampled and are not t 00% tested. 

• MI.TSUBISH. I 
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MITSUBISHI LSls 

M5M5V278EJ,VP-10,-12,-15 
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 

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 ·······················10ns(max) 

M5M5V278EJ,VP-12 ....................... 12ns(max) 
M5M5V278EJ,VP-15 ......•..•..•.. • .... • .. 15ns(max) 

• Low power dissipation Active ............................. 264mW(typ) 
Stand by (-10,-12,-15) ·················O.33mW(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 (S) input 
• Output enable("O"E) 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 DO terminals is maintained in the high impedance state. 

In a read operation, after setting Wto high, ~ to low, and (5E to 
low, if the address signals are stable, the data is available at the 
DO 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 ~ 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 S goes high, 
power dissipation is reduced extremely. The access time from ~ is 
equivalent to the address aocess time. 

MODE SELECTION 

~ W ~ Mode Data input loutput Icc 

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 

H : VIH L: VIL X: VIH or VIL 

PIN CONFIGURATION (TOP VIEW) 

A13 1 28 Vcc(3.3V) 

AO~" ~ g: }~;' 
INPUTS A4 23 A" 

A3 22 ~ ~~I~~J INPUT 
A2 21 A12 ADDRESS INPUT 

IN~8'I~ {~ :.: ~ ~}:~:m 
OUTPUTS DOl 13 16 DOs OUTPUTS 

(OV) GND~14",-____ ...J-"lS D04 

M 
All 

Al0 

A9 
A14 
W 

Outline 28POJ 

M5M5V278EVP 

Outline 28P2C-A 

.' MITSUBISHI 
.... ELECTRIC 5-9 



BLOCK DIAGRAM 

ADDRESS 
INPUTS 

A9 

CHIP SELECT 
INPUT 

WRITE CONTROL 
INPUT 

A13 

A14 

MITSUBISHI LSls 

M5M5V278EJ, VP-1 0,-12,-15 

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

MEMORY ARRAY 
512 ROWS 

512 COLUMNS 

DATA 
t-+-IH-1I-"P----1,1H; DQ4 INPUTS I 
t-+-If+11+P--~16 DOs OUTPUTS 
t-+-If+11+1-"P--~17 DOs 

~VCC(3.3V) 
OUTPUT ENI~~~ET OE·~I-_--_~=_=:_==_ ==_==_=a _________________ ....;..~i GND(OV) 

5 - 10 
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MITSUBISHI LSls 

M5M5V278EJ, VP-1 0,-12,-15 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 
Vcc Supply voltage 

VI Input voltage With respect to GND 

Vo Output voltage 
Pd Maximum power dissipation 
Topr Operating temperature 
Tstg(blas) Storaae tempElrature (bias) 
Tstg Storage temperature 

'Pulse width;:;; 10ns,In case of DC. - O.SV 

DC ELECTRICAL CHARACTERISTICS (Ta=0-70'C, vcc=S.SV:~ ~ °1mless otherwise noted) 

Symbol Parameter 

VIH High-level input voltage 
VIL Low-level input voltaae 
VOH High-level output voltage 
VOL Low-level output voltage 
II Input current 

Hoz I Off-state output current 

Icct Supply current Irom Vcc 

Ice2 Stand-by current 

ICC3 Stand-by cu rrent 

Note 1. Current flow into an IC is positive, out is negative. 
• -3.0 V in case of AC (Pulse width;:;;1 Ons) 

CAPACITANCE 

Symbol Parameter 

CI Input capacitance 
Co Output capacitance 

• CI,CO are predically sampled and are not 100% tested. 

Test oonditions 

IOH =-4mA 
IOL=8mA 
VI = O-Vec 
VI<m = VIH , Vo= O-Vcc 

AC(l Ons cycle) 
VI<m = VIL AC(12ns cycle) 
Output open AC(15ns cycle) 

DC 
AC(10ns cycler 

VI<m= VIH 
AC(12ns cycle) 
AC(15ns cycle) 
Other VIs;:;VIH or ~VIL 

VI<m = Vce-0.2V,or VI S;:;Vce-0.2V 
Other VI~ 0.2V 

Test oonditions 

VI=GND, VI=25mVrms, 1=1 MHz 
Vo=GND,Vo=25mVrms, 1=1 MHz 

Ratings Unit 
-2.0*-4.6 V 

- 2.0*-Vcc+0.5 
V (Max 4.6) 

-2.0*-Vcc V 
1 W 

0-70 ·c 
-10-85 "C 
-65-150 "C 

Limits 
Unit 

Min Typ Max 
2.0 Vcc+0.3 V 

-O.S * 0.8 V 
2.4 V 

0.4 V 
2 }JA 

10 }JA 
140 
120 

mA 
100 

80 85 
60 
55 mA 
50 
SO 

0.1 10 mA 

Limits 
Min Typ Max Unit 

5* pF 

7" pF 

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70'C, Vec=S.SV :~ ~o% ,unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 5.0V 

Input pulse levels ................................... VIH = S.OV, VIL = O.OV 
4800 

Input rise and lall time ........................................................ Sns 
Input timing reference levels .................. VIH = 1.5V, VIL = 1.5V DO 0--,------+ 

30pF 
Output timing reference levels ............... VOH = 1.5V,VOL =1.5V (Including 
Output loads .............................................................. Figl ,Fig2 scope and JIG) 

Fig.1 Output load 

'.MITSUBISH. I 
.... ELECTRIC 

000-...,.------+ 

'-------+ 

S.OV 

4800 

SpF 
(Including 
scope and JIG) 

Fig.2 Output load for ten,tdis 

5 - 11 



MITSUBISHI LSls 

M5M5V278EJ,VP-10,-12,-15 

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

(2) READ CYCLE 
.. Limits 

Symbol Piirameter M5M5V278E-10 M5M5V278E-12 M5M5V278E-15 

tCR Read cycle time 
!alA) Address access time 
!a(S) Chip select access time 
!alOE) Output enable access time 
tv(A) Data valid time after address change 
!en(S) Output enable time after chip selection 
Idis(S) Output disable time after chip deselection 
!enlOE) Output enable time after M low 
Idis(OE) Output disable time after OE" high 
\PU Power-up time after chip selection 
\Po Power-down time after chip deselection 

(3) TIMING DIAGRAMS FOR READ CYCLE 

Read cycle 1 (W=H, 'S=L) 

VIH 
Ao-AI4 " VIL 1\ 

talA) 

tv (A) .I 

DO VOH 

Min 
10 

3 
3 
0 

0 

0 

0 

CR 

W 
j~ 

tv (A) 

(DOU1) PREVIOUS DATA VALID ~NKNOWN/( DATA VALID 
VOL 

Read cycle 2 (W=H) (Note 2) 
tCR 

VIH 
~ 

VIL 

, 
~ 

ta(s) 

DO VOH 

(DOU1) 
VOL 

(Note 3) !en (5) i \V 
\UNKNOWN/~ 

~ 
ICCI 

Icc 

Ic02 

-------------- -------------- ---
j1l50% 

Note2. Address valid prior to or coincident with S transition low. 

Max Min Max Min 
12 15 

10 12 
10 12 
5 6 

3 3 
3 3 

5 0 6 0 
0 0 

5 0 6 0 
0 0 

10 12 

W 
j~ 

If 
J 

Idis(s) 
"'(Note 3) 

-\ Hi - Z 
DATA VALID 

f 
tpo 

'~O% 

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

Read cycle 3 (W=H, 'S::L) (Note4) 

Max 

15 

15 

8 

7 

7 

15 

Unit 

ns 
ns 

ns 
ns 
ns 
ns 

ns 
ns 

ns 
ns 
ns 

VIH --------------------~~~.--------~-R--------~~vr-----------------------------------

1 
DO 
(DOU1) 

5 - 12 

VIL 

VOH 

VOL 

\ 
ta(OE) ldis(OE) 

I 
!enlOE) I. 

(Note 3) 
If'UNKNOWN / 
~f 1\ 

DATA VALID 

Note4. Address and 6 valid prior to err transition low by (ta(A) - ta(OE»), (ta(s)-\a(OE» . 

. . ' ... ···MITSUBISHI 
.... ELECTRIC 

(Note 3) 



(4) WRITE CYCLE 

Symbol Parameter 

lew Write cycle time 
lsu(S) Chip select setup time 
lsu(A)1 Address setup time 1 (W CONTROL) 
IsU(A)2 Address setup time 2 ( ~ CONTROL) 
tw(W) Write pulse width 
trec(W) Write recovery time 
lsu(D) Data setup time 
!hID) Data hold time 
tdls(W) Output disable time after W low 
ten(W) Output enable time after W high 

lsu(A-WH) Address to W high 
ten(OE) Output enable time after ~ low 
tdls(OE) Output disable time after ~ high 

(5) TIMING DIAGRAMS FOR WRITE CYCLE 

Write cycle 1 (W control mode) 

VIH 
Ao-AI4 

VIL 

'1/ 
Jf\. 

VIH 

~ oteS): 
VIL )<.1< .x. 

VIH 

~ 
VIL I 

IsU (A)1 

VIH 
W 

VIL 

DO VIH 

(Din) 
VIL 

(Note 3) 

L 

I 

, 
~ 

MITSUBISHI LSls 

M5M5V278EJ, VP-1 0,-12,-15 

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

Umits 
M5M5V278E-10 M5M5V278E-12 M5M5V278E-15 Unit 

Min Max Min Max Min Max 
10 12 15 ns 

8 10 12 ns 

0 0 0 ns 
0 0 0 ns 

8 10 12 ns 

0 0 0 ns 

5 6 7. ns 

0 0 0 ns 

0 5 0 6 0 7 ns 

0 0 0 ns 

8 10 12 ns 

0 0 0 ns 

0 5 0 6 0 7 ns 

tcw 

W 
J~ 

IsU (s) 

ofe~) 

lsu(A-WH) \ 
tw(W) trec(W) 

1/ 
I 

IsU (D) !h (D) 

W 
DATA STABllE ~K Jf\. 

tdis(W) I.-. ten (OE) 
tdis (OE) 

i.!en(w) (Note 3) 
DO VOH \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\V 'H//////////////////////////// 
(OOUI) 

VOL LiiiilLill LI I I II I I III II.I III LlJLfJ Hi -Z 

NoteS. Hatching indicates the state is don't care . 

• MITSUBISHI 
.... ELECTRIC 
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MITSUBISHI LSls 

M5M5V278EJ, VP-1 0,-12,-15 

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

Write cycle 2 ( ~ control mode) 

VIH 

Ao-At4 

VIL 

VIH 

VIL 

VIH 

W 
VIL 

DO VIH 

(Din) 
VIL 

DO 
VOH 

(Doul) 
VOL 

5 - 14 

lew 

'It 
11\ 

Isu (S) 

1\ J 
141su (A)2~ Irec(W) 

tw(W) 

xo~;:: 

Isu (D) til (D) 

\1/ 
DATA STABLE )I( 11\ 

(Note 3) 
tentS) tdis(W) 

(NoteS) 

~\\\\\\\\\\\\J Hi -Z 

V///////////h 
(Note 6) 

NoteS. When the falling edge of W is simultaneous or priorto the falling edge of~, 
the output is maintained in the high impedance. 

7. ten,tdls are periodically sampled and are not 100% tested. 

' .... MI. TSUBISHI 
..... ELECTRIC 
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MITSUBISHI LSls 
M5M5V1132FP';6,-7,-S,-10, 

-7L,-SL,-10L 
1048576·BIT(32768·WORD BY 32·BIT) SYNCHRONOUS BURST SRAM 

DESCRIPTION 
The M5M5V1132FP is a family of 1 M bit synchronous SRAMs 
organized as 32768-words of 32-bit. The M5M5V1132FP 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 1 M 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 ICycle times 

M5M5V1132FP-6 ................................ 5.5nsll0.0ns (1 OOMHz) 
M5M5VI132FP-7, -7l ............................ 7.0nslI3.3ns (75MHz) 
M5M5V1132FP-8, -8l ............................ 8.0nsl15.0ns (66MHz) 

M5M5VI132FP-l0, -10l """""""""""·10.0ns/16.7ns (60MHz) 

• Low power dissipation 
Active (66MHz) ............................................. 415mW (typ) 
Stand-by (-6, -7, -8, -10) ................................ 0.7mW (typ) 
Stand-by (-7l, -8l, -10l) ................................ 20j.lW (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 1/0 

APPLICATION 
486/PentiumTM/PowerPCTM processor second level caches 

FUNCTION 
Synchronous circuitry allows for precise cycle control triggered by 
a positive edge clock transition. Synchronou~ signals include : all 
addresses, all data inputs, all chip selects {51, 52, S2}, burst 
control inputs ~, "iii'DSP, AD\7} and write enables (M"SW, GW, 

'EiW1, 'EiW2, 'EiW3, 'EiW4). 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 (liifWB) 
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 (OE), 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 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 
(Fi) are DC operated pins. MODE pin will allow the choice of 
either an interleaved burst, or a linear burst. "pin normally is 
pulled HIGH. When" is pulled lOW, the SRAM changes 
non-pipelined type with flow-through output. "' lOW input is only 
used for a test mode. 

The burst operation is initiated by either address status processor 
(AOSP') or address status controller~. The burst advance 
pin (iliD'J) controls subsequent burst addresses. 

• . MITSUBISHI 
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ADDRESS {Ae 81 
INPUTS Ae 2 

DDRESS ADVANCE 
INPUTAr5il 

co~~~I~~:6 INPUTS 
OUTPUTE~~ 

~.wr~m -.;mw 7 

GLOBA~~f~l~ ~ 
CLOCK INPUT ClK 

(OV)Vss 
(3.3V)Vcc 1 

C;'~;E{pn:: 2 
ENABLES ma 

m4 
CHIP SELECT{S2 7 

INPUTS "S"1 

ADDRESS{A7 
INPUTS As 

5 - 16 

MITSUBISHI LSls 

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

1048576-BIT(32768-WORDBY 32-BIT) SYNCHRONOUS BURST SRAM 

M5M5V1132FP 

Outline 100P6S-C 

• MITSUBISHI 
.... ELECTRIC 

NC 

Al0] 7 All 
A12 ADDRESS 

INPUTS 
Ala 
A14 

NC 

1 Vcc(3.3V) 

Vss(OV) 
9 NC 

NC 
7 Ao 

Al 

A2 ADDRESS 
A3 INPUTS 

A4 

NC : NO CONNECTION 



MITSUBISHI LSls 

M5M5V1132FP-6,.7,-8,.1 O,-7L,-8L,-1 OL 

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

BLOCK DIAGRAM 

Ao 
Al 

A2 
Aa 
A4 
At; 

A6 
ADDRESS 

INPUTS A7 
As 

A9 

Al0 

All 

Al2 

Al3 

Al4 

VCC 3.3V) Vss (OV) VccO (3.3V) Vss9 (OV) 

....--- - ~<&····@@@@·····@})OO®OO@··· .. ~@@@~ 

1", 

4 

ADDRESS 
REGISTER 

15 

Ao 

13 

Al 

15 f-+i5 

~5 

~5 
~ 
f-(6 

r-6 

~ r-r 
~ 
~ 

C.MODE 3 00 01 f-+i7 

SNOO2E~BTZZ Unear/lnterleaved 01 r- Al' !3!3 ~ ~ 
~Bt~Al5V(83}-----<""""J[\ BURST ~ ~ ~ r-+G 

CILOCllTK elK] COUNTER 0 5 ~ r- 2 
NP~u W1-...... LOAD Qo I- Ao' ~ 

BUAST~ ~ 
CONTll r- 7 

INPlITS ~ ~~ r- f--+ 8 
01-08 

BYTE 
WRITE 

ENABLES 

Ii' BYTE 1 'Is---''-- ~ ++~-++--~~ BYTE 1 f--+l 
'Eml ~ H\..D W --JWRITE REGISTER WRITE DRIVER 8 ~ 

I rU, 09-016 ~ 
~ I H ~2 ~ ~ 

'Em2~~j)D R> ---JWRIJWG~STERr~ WRITEDRIVERJ8 32Kx32 f--+~ 
MEMORY LL. 

017-024 ARRAY IJ2 
~ BYTE 3 I H BYTES ~ 

'Em30'j)n ~ lWR'TEREG'STERr WRITE DRIVER I 8 ~ 

U H---:::-tt->---+[-'i> BYTE 4 I ~ H~ B~2:-0~ ........,_n'-U~ T32 I 

M'Wvft\,:r~~8;DD ~ ..JWRITEREGISTERr~ WRITE DRIVER I 8 _ r- ~ I 
7i.W ~ I/-- ,+ ___ ~'ll> S~~~~T L. L-____ -=3.:;2 ___ ----'--t+t-tI!: RE~~~~RS II 

CHIP l:i~mJ{~~ ~9 'lr~=r~R~E~G~IS~TE~R~ I '1f)Ir~UH-H+-l..J I . ~2(9~--,rr--v 
CHIP} t----+-+--[> SELECT 

YR~~Itt,.~R I 

E~~J.~ ~ 4~ 
TH!~! n' ~4L. ____ ___ ____ ____ ____ ____ ____ ____ _ 

Note: The Block Diagram illustrates simplified device operation. See Truth Table, pin descriptions ~nd 
timing diagrams for detailed information. 

• . MITSUBISHI 
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001 
002 
OOs 
004 
00s 
00s 
007 
00s 
00s 
001O 
0011 
0012 
0013 en 
0014 t-

::l 
0015 0.. 

t-
0016 ::l 

0017 
Q 

0018 t-
::l 

0019 0.. 
ill: 

0020 
~ 0021 

0022 0 

0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
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PIN FUNCTIONS 

Pin Name 

Ao-A14 Synchronou s 
Address Inputs 

mw Synchronous Master 
Byte Write Enables 

GW Synchronous Global 
Write Enables 

~1,~2, Synchronous Byte 
~3,~4 Write Enables 

ClK Clock Input 

~1 Synchronous 
Chip Select Input 

~2 Synchronous 
Chip Select Input 

S2 Synchronous 
Chip Select Input 

OE" Output Enable Input 

001-0032 Data 1/0 

z:z. Snooze Mode Input 

MODE Burst Mode Control 

IT Flow-through Enable 

ADSP Sy nchronou s 
Address Status Processor 

ADSC Synchronous 
Address Status Controller 

ADV Synchronous 
Address Advance 

Vce Vee 
Vss V~S 

VceO VeeO 

VssO VssO 
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M5M5V1132FP-6,-7,-8,-1 O,-7L,-8L,-1 OL 

1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURSTSRAM 

Function 
These inputs are registered and must meet the setup and hold times around the rising 
edge ofClK. 

This active lOW input is used to enable the individual byte write operation. The 
individual byte write operation is performed when"!VfeW is LOW and ?3W is HIGH. The 
global write operation (a write to all 32 bits) is performed when?3W is lOW. 

This active lOW input is used to enable the global write operation (a write to all 32 bits) 
and must meet the setup and hold times around the rising edge of ClK. 

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. ~1 controls DOl-DOs. t!W2 controls OOa 
-0016. BW3 controls 0017-0024. ~4 controls 0025-0032. Data 1/0 are tristated if 
any of these four inputs are lOW. 

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. 

This active lOW input is used to enable the device and conditions internal use of 
At5SP. This input is sampled only when a new external address is loaded. 

This active lOW input is used to enable the device. This input is sampled only when a 
new external address is loaded. This input can be used for memory depth expansion. 

This active HIGH input is used to enable the device. This input is sampled only when a 
new external address is loaded. This input can be used for memory depth expansion. 

This active lOW asynchronous input enables the data 1/0 output drivers. 

Byte 1 is DOl-DOs; Byte 2 is OOs-OOlS; Byte 3 is 0017-0024; Byte 4 is 0025-
0032. 
Input data must meet setup and hold times around the rising edge of ClK. 

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 SRA~ normally 
operates. 

This DC operated pin allows the choice of either a interleaved burst or a linear burst. If 
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. 

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. 

This active lOW input interrupts any ongoing burst, causing a new external address to 
be latched. A READ is performed using the new address, independent of the byte write 
enables and A15SC but dependent upon S2 and ~2. ~ is ignored if ~1 is HIGH. 
Power-down state is entered if S2 is lOW or 52 is HIGH. 

This active lOW input interrupts any ongoing burst and causes a new external address 
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. 

This active LOW input is used to advance the internal burst counter, controlling burst 
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 7\DSP cycle is initiated if a WRITE cycle is desired (to ensure 
use of correct address) 

Power Supply (3.3V) 

Ground 'OV\ 
I/O Buffer Supply (3.3V) 

I/O Buffer Groundl0'Ll 

., MITSUBISHI 
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M5M5V1132FP-6,-7,-8,-1 O,-7L,-8L,-1 OL 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

DC OPERATED TRUTH TABLE 

Name Input status Operation 

MODE 
HorNC Interleaved Burst Sequence 

L Linear Burst Sequence 
HorNC Pipelined SRAM 

"FT L Non-piQelined SRAM (Test mode) 

Note 1. MODE and" are DC operated pins. 
2. H means logic HIGH or NC. L means logic LOW. NC meons No-Connection 
3. Normally, " is pulled to HIGH or NC. "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 At4-A2 At 
First access, latch external address At4-A2 At 

Second access (first burst address) latched A 14 -A2 latched At 
Third access (second burst address) latched At4 -A2 latched AI 
Fourth access (third burst address) latched At4 -A2 latched At 

Linear Burst Sequence (when MODE = LOW) 

Operation A14 -A2 At,Ao 
First access, latch external address At4 -A2 0,0 0,1 1,0 
Second access (first burst address) latched At4 -A2 0,1 I, a I, 1 
Third access (second burst address) latched At4 -A2 1,0 1, 1 0,0 
Fourth access (third burst address) latched At4 -A2 I, 1 0,0 0,1 

Note 5. The burst sequence wraps around to its initial state upon completion. 

SYNCHRONOUS TRUTH TABLE 

l§"t l§"2 S2 A15SP ADSC ADi7 Write CLK 
Address 

Operation used 
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, ~in 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. WrItO=L means "WRITE" operation in WRITE TRUTH TABLE. 

WrIte ~H means "READ" operation in WRITE TRUTH TABLE. 
S. All inputs in this table must meet setup and hold times around the rising edge (LOW to HIGH) of CLK 
9. ~ 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. 

• MITSUBISHI 
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Ao 

Ao 
latchedAo 
latched Ao 
latchedAo 

I, 1 
0,0 
0,1 
1,0 
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M5M5V1132FP-6,-7,-8,-1 O,-7L,-8L,-1 OL 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

WRITE TRUTH TABLE 

73W liifE!W "Eml im"2 im"3 im"4 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 BYTE 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 BYTE3 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~ care". H means logiC HIGH. l means logiC lOW. 
12. All inputs in this table must meet setup and hold ties around the rising edge (lOW to HIGH) of elK. 

ASYNCHRONOUS TRUTH TABLE 

zz ~ 
Operation of 

Operation 
synchronous truth table 

H X X Snooze mode 
LorNC L READ READ 
LorNC H READ READ 

LorNC X WRITE WRITE 

LorNC X Deselected Deselected 

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 110 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 cyeie time. 
17. When z:z. is pulled to lOW, the SRAM normally operates after 30ns of the wake up period . 

5 - 20 
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M5M5V1132FP-6,-7,-8,-1 O,-7L,-8L,-1 OL 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 

Vcc Power supply voltage -2.0. -4.6 

I/O buffer supply voltage 
-2.0. -Vcc+0.5 

Vcca (max 4.6) 
With respect to GND 

-2.0. -Vcc+0.5 
VI Input voltage 

(max 4.6) 
Va Output voltage -2.0. -4.6 
Pd Maximum power dissipation 1.2 

Topr Operating temperature 0-70 

Tstg(blasl Storage temperature (bias) -10-85 
Tatg Storage temperature -65-150 

.. • ThiS IS -2.0V when pulse width ~ IOns, and -{).5V in case of DC. 

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

Symbol Parameter Test conditions 

Vcc Power supply voltlige 
Vcca 1/0 buffer supply voltage 
VIH High-level input voltage 
VIL Low-level input voltage 

VOH High-level output voltage IOH=-4mA 
VOL Low-level output Voltage IOL=8mA 

Input current except ZZ, MODE and" VI = OV-Vcc 

Input current of MODE and" 
VI =Vcc 

II VI=OV 

Input current of ZZ 
VI =Vcc 
VI =OV 

loz Off - State output current VI ~) ~VIH, Va = O-Vcc 

Output open AC (10.0n5 cycle.100MHz) 

Device selected AC (13.3ns cycle.75MHz) 

ICCI Active power supply current VI ~VIL or VI ~VIH AC (15.0n6 cycle.66MHz) 

ZZ~VIL AC (16.7n6 cycle.60MHz) 

AC (1 O.Ons cycle,1 OOMHz) 

AC (13.3n6 cycle,75MHz) 

ICC2 TTL Stand-by current 
Device deselected AC (15.0n6 cycle,66MHz) 

VI ~VILorVI ~VIH AC (16.7n6 cycle.60MHz) 

ZZ~VIL 
ClK Ireq uency= 
OMHz 
All inputs statics 

Output open 
VI :iOO.2Vor 

·6, -7, -S, -10 VI ii;Vcc- 0.2V 

ICC3 CMOS Stand-by current 
1l.:i.o.2V, 
Ffii:Vcc- 0.2V 

(ClK stopped stand-by mode) MODEii;.Vcc- 0.2V 
·7l, ·Sl, -10l CLK frequency=oMHz 

All inputs static 

Snooze mode 
-6, -7, ·S, -10 Snooze mode ZZii:Vcc -0.2V 

ICC4 Stand-by current l'Tii;. Vcc- O.2V 
MODEii;Vcc- 0.2V ·7l, ·SL, -10L 

Note IS. VILmin. is-2.0V in case of AC (Pulse width ;;;10ns). 
19. "Device Deselected" means device is in POWER·DOWN mode as defined in the truth table. 
20. Spec 01 ICC3 canbe supported by stopping ClK evenil device selected state. 
21. ICC4 does not depend on CLK frequency and input level. 

'. MITSUBISHI 
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Urn its 
Min Typ Max 

3.13 3.60 
tycc -0.3 Vcc+0.3 

2.0 Vcc+0.3 

-0.3. 0.8 
2.4 

0.4 
2 
2 

100 
200 

2 
10 

250 300 
140 200 
125 170 
110 160 

75 95 
55 70 
50 65 
45 60 

15 20 

0.2 2 

5 200 

0.2 2 

5 200 

Unit 

V 

V 

V 

V 
W 
·C 
·C 
t 

Unit 

V 
V 
V 
V 

V 
V 

IlA 

IlA 

rnA 

rnA 

rnA 

IlA 

rnA 

IlA 
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M5M5V1132FP-6,.7,-8,.1 0,.7[,-8L,-1 OL 

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

CAPACITANCE 

Symbol Parameter Test conditions 
Min 

CI I nput capacitance. VI = GND, VI = 25mVrms, f = 1 MHz 
Co Output capacitance Vo = GND, Vo = 25mVrms, f = 1 MHz 

This parameter is sampled. 

THERMAL RESISTANCE 

Symbol Parameter Test conditions 
Min 

Suspended in still air 
Mounted on 70 x 70 x 1 .6t Mitsubishi 
standard PC board, Air velocity 

()JA Thermal resistance - Junction to Ambient = 0 mls 
Mounted on 70 X 70 X 1.6t Mitsubishi 
standard PC board, Air velocity 
= 1.0 mls 

() JC Thermal resistance - Junction to Case Immersed in fluorinert 
This parameter IS sampled. 

AC ELECTRICAL CHARACTERISTICS (Ta = o~ 70'C; Vcc = 3.13 ~ 3.60V, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 
Input pulse levels ................................ VIH = 3.0V, VIL = OV 

Input rise and fall times 1.5ns 
Input timing reference levels ............ VIH = 1.5V, VIL = 1.5V 
Output reference levels .................. VOH = 1 .5V, VOL = 1 .5V 
Output load ............ ....... .... .......... .... ... ......... .......... Fig. 1, 2 +3.3V 

Q 
30pF 
(Including wiring and JIG) Q o--<p-----+ 

SpF 

Limits 
Typ Max 

6 
8 

Limits 
Typ Max 
89 

72 

57 

19 

(Including scope and JIG) 

RL = son 

VL= 1.5V 

Fig. 1 Output load 
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Unit 

pF 
pF 

Unit 

"e1W 

'CIW 
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M5M5V1132FP-6,-7,-8,-1 O,-7L,-8L,-1 OL 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

(2) TIMING CHARACTERISTICS 

Limits 

Symbol Parameter 
100MHz 75MHz 66MHz 

-6 -7, -7L -8, -8L 
Min Max Min Max Min Max 

Clock 
tKC Clock cycle time 10 13.3 15 
tKH Clock HIGH time 3.5 5 6 
tKL Clock LOW time 3.5 5 6 
Output Times 
ta(K) Clock access time 5.5 7 8.0 
tv(K) Data valid time from Clock 2 2 3 
Ien(K) . Output enable time from Clock a a a 
ldis(K) Output disable time from Clock 1 5.5 2 6 2 6 

Ia(OE) OE access time 5.5 6 6 
Ien(OE) Output enable time from OE a a a 
ldis(OE) Output disable time 4rom OE 1 5 2 6 2 6 
Setup Times 
tsu(A) Address 2 2.5 2.5 
tsu(AS) Address Status ~,~ 2 2.5 2.5 

tsu(AA) Address Advance (A!W) 2 2.5 2.5 

tsu(W) Byte Write Enables (f;f!l"W, GW, SWS) 2 2.5 2.5 

tsu(O) Data-In 2 2.5 2.5 
tsu(S) Chip Select enables (81, "S"2, S2) 2 2.5 2.5 

Hold Times 
Ih(A) Address 0.5 0.5 0.5 
Ih(AS) Address Status ~C, ~ 0.5 0.5 0.5 
Ih(AA) Address Advance (AC"V) 0.5 0.5 0.5 
Ih(w) Byte Write Enables (lVrnW, GW,-eWs) 0.5 0.5 0.5 
Ih(o) Data-In 0.5 0.5 0.5 
Ih(s) Chip Select (81, "S"2, S2) 0.5 0.5 0.5 
zz., MODEJ!T 
tzzs zz. Stand-by 30 30 30 
tzzREC zz. Reccvery 30 30 30 
tCFG Config setup (MODE, m 40 53.3 60 

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, !diS) 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. ~ and AriSC 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 Fi )ara static and must not change during normal operation. 

• MITSUBISHI 
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60MHz 
-10,-10L 

Unit 

Min Max 

16.7 ns 

6 ns 

6 ns 

10 ns 

3 ns 

a ns 

2 6 ns 

6 ns 

a ns 

2 6 ns 

2.5 ns 

2.5 ns 

2.5 ns 

2.5 ns 

2.5 ns 
2.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

30 ns 

30 ns 

66.7 ns 
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M5M5Vl132FP·6,-7,-8,·l 0,,, 7L,-8L,-1 OL 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

(3) READ TIMING 

eLK 

AC5SO" : 
I 
I I I 

I \su(A) Ith(A) I I I I I I 

I I I I I I I I I ~
IIIII. II 

ADDRESS AI 

~1 

(Note 2) 

Q 

5 - 24 

I I I I I I I I I I I 
I I tsu(W) Ith(W) 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 
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 tsu(S) Ith(S) I I I I. I I I I I 

I~~II 11.111.1 

/11- 1 - 1m1~lfill 
{J I I ~ I - I ~-'--""'L+I 1:._-'-''-''-

I I I I I I I I I 
I I I I I I I I I 
I I I I tsu(AA) Ith(AA) I I I I 
I I I I I I I I 

I 
I 
I 

I 
I tdls(K) 

High-Z I 
I I 
• 1 I I 

1~4 ___ S~in~g~le~R_EA~D~ __ ~~1 ~14 _______________________ B_U~'R_S~-_I_R~EA_'~D ____________ ~~ 

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

When ~1 is HIGH, ~2 is HIGH and S2 is LOW. 
3. ZZ = LOW fix. 

.• MITSUBISH. I 
.... ELECTRIC 
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M5M5V1132FP-6,-7,-8,-1 O,-7L,-8L,-1 OL 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

(4) WRITE TIMING 

elK 

ADDRESS 

.~1 

(Note 2) 

D 

Q 

I tKe I 
~ 
I I 

I 
I 
I 

I I I I I I I I 
I tsu(A) Ith(A) I I I I I I 

~"'" I I I I 

AI 

I I I I I I I I 
I I I I I I I I 
I I I I I I tsu(W)1 th(W) I 

II I I I I~I 

~i~ Wf7A flii~ CJ.ifli ffA'~ir£; 
I I I I . I I I 
I tsu(S)lth(S) I I I I I 

I I I I I I I ~'" " :··i~~ 
~IIIIII II 
I I I I I I I I I \su(AA)lth(AA) I 

lou AA) I th(AA) I I I I I I I I I 
I I I I 

I I I I I 
I I I I I 

High-Z 

I 
I 
I I (Note3) I 

I lou(D)lth(D) 
I 
I 
I 

tdis(OE) 

BURST WRITE ~14 Extended BURST WRIT~ 

Note 1. Q(A2) refers to output from address A2. Q(A2+ 1) refers to output from the next internal burst address 
following A2. 

2. ~2 and 82 have timing identical to 81. On this diagram, When 81 is LOW, 82 is LOW and 82 is HIGH. 
When 81 is HIGH, 82 is HIGH and 82 is LOW. 

3. 01: must be HIGH before the input data setup and held HIGH throughout the data hold time. This prevents 
inpuVoutput data contention for the time period prior to the byte write enable inputs being sampled. 

4. ADI7 must be high to permit a write to the loaded address. 
5. ZZ = LOW fix. 

,. MITSUBISHI 
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~ DON'T CARE 

~ UNDEFINED 
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M5M5V1132FP-6,-7,-8,.1 O,-7L,.8L,-1 OL 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

(5) READIWRITE TIMING 
I ~ 

elK 

ADDRESS 

~1 
(Note 2) 

D 

Q 

5 - 26 

I I I 

I 
I 

I I I I I 
I I I I 
I I : I I 
l I I I 

i??/????i W&1 i wm i I I I I~ I I '\tLL/LL11 I I I 
I I I : I I I I I ,I 
I I I I I I I I I 

~ I'I'III~ 
I I I I I I I I I 

~~~~ I I I I I 
~_,~ IIIII 
~ P/dj 1.1 I 

I I I I 
I I I I 
I I I I I 

: I ::: 

~i~i~_ 
I~:II III 
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 II I 

I I I 
I I I 
I I I 

I 
I I I I 
I I I I 
I tsu(D)lth(D) I I 
I 

ten(OE\ 
I 

High-Z 

(Notet) 

High-Z 

I~ 
Single READ BURST READ 

Notet. Q(A3) refers to output from address A3. Q(A3+1) refers to output from the next internal burst address 
following A3. 

2. 52 and 82 have timing identical to 61. On this diagram, when 5t is LOW, 52 is LOW and 82 is HIGH. 
When 61 is HIGH, 62 is HIGH and 82 is LOW. 

3. ZZ = LOW fix. 

" ' 'MITSUBISHI 
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M5M5V1132FP-6,-7,.8,.10,-7L,.8L,-10L 

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

(6) SNOOZE MODE TIMING 

eLK 

~ 

ADDRESS 

Write 

51 
(Note 1) 

Q 

zz 

I 
I 

(Note3) I 
I 
I 
I 

I 
I 
I 
I 
I 
I I 
I (Note 3) I 
I I 
I I 
I I 
I I 

I High-Z 

I I 
I I 
I I 
I I I 

I tzzs Sn ze model tZZREC Si~gle REAP 
I (Note 3) I I (Note 3) 

I I I 
I I I 

Note 1. ~2 and S2 have timing identical to ~1. On this diagram, when ~1 is LOW, 52 is LOW and S2 is HIGH. 
When ~1 is HIGH, ~2 is HIGH and $2 is LOW. 

~ DON'TeARE 

2. On this timing chart, AI5m> = HIGH fix, Al5i7 = X. ." UNDEFINED 
3. AI5m> and ~ must not be asserted dUring IZZS and tzZREC, due to a guarantee of data retention for snooze mode. 2SC 

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

• . . MITSUBISHI 
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M5M5V1132AFP,GP-3,-4,.6,.7,"S 
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

DESCRIPTION 
The M5M5Vl132A is a family of 1 M bit synchronous SRAMs 
organized as 32768-words of 32-bit. The M5M5Vl132A 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 1 M bit SRAMon 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 ICycle times 

M5M5Vl132AFP,GP-3 ., ........................ 3.0ns/S.7ns (150MHz) 
M5M5Vl132AFP,GP-4 ........................... 4.0ns/8.0ns (125MHz) 
M5M5Vl132AFP,GP-S ......................... 5.5ns/l0.0ns (100MHz) 
M5M5Vl132AFP,GP-7 ........................... 7.0ns/13.3ns (75MHz) 
M5M5Vl132AFP,GP-8 ........................... 8.0ns/15.0ns (SSM Hz) 

• Low power dissipation 
Active (150 I SSM Hz) ...................... : ...... 72S/413mW (typ) 
Stand-by ............................ ; ............................ 3.3mW (typ) 

• Package 
100pin OFP, lOFP,Body Size (14.0X20.0 mm2 ) 

Pin Pitch (0.S5 mm) 
• Single +3.3V power supply (3.13 ~ 3.S0 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 1/0 

APPLICATION 
Pentium TM/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 (81,82, S2), burst 
control inputs (ADSC, A~P, ADV) and write enables (MBW, GW, 
BW1, BW2, BWs, BW4). S2and 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~e 
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 (OE), 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 operates afte!" 3.0ns of the ~ak_e up per!ocL 

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 stoppedstandCby 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 VccO. When FT is Vss, the SRAM changes non-pipe lined 
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. 
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ADDRESS {AS 81 
INPUTS A8 2 

DORESS AO~~3f ADV 

BURST {ADSP 
CONTROL -­

INPUTS ADSC 
OUTPUT E~:1ff OE 

~~reR~ MBW 7 

GLOBA~~~I~ GW 
CLOCK INPUT ClK 

(OV)Vss 
(3.3V)Vcc 1 

CHIP S1~E{P~l~ : 
JR';+~ BW2 

ENABLES BW3 
BW4 

CHIP SElECT{S2 7 
INPUTS Si 

ADDRESS{A7 
INPUTS As 00 
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM 

M5M5V1132AFP 

M5M5V1132AGP 

Outline FP: 100P6S-C (QFP) 
GP: 100P6A (LQFP) 
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NC 

7 ~::) ADDRESS 
INPUTS 

A13 

A14 

NC 

2 NC 

1 Vcc(3.3V) 

Vss(OV) 

S NC 

NC 

A1 

A2 ADDRESS 
A3 INPUTS 

NC : NO CONNECTION 
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BLOCK DIAGRAM 

ADORES S 
INPUTS 

Vee 3.3V} • VssJOV} veeq (3.3V) Vss9 (OV) 

...--- - --@}@@@)-····®@®@·····OO@@-®@@@·····€Xl9@@@@®@----: 
. I 

Ao 
Al 
A2. 
A3 
A4 
A5 
ASl 
A799 
As 
A9 

Al0 
Al14 
A12 
A13 
A14 

ADDRESS 15 13 15 
REGISTER t---r---.,-.,.------, ....... ----rr----, 

Ao Al 

I 
I 

I 
~5 DOl 
~ D02 
I'"' DQ3 
~5 D04 
~ D05 
I'~ DOs 
f-s D07 

~gg: 
~69D010 
~7 D011 
I'"' D012 

BURST ~ D013 CIl 

co~J MODE~ I'"' D014 5 
SNOOZEM~Bf zz_~ I;; ~ ~7 D015 1= 
~ge~~ADVd(83}---__< ......... n ~ ~ ~ 2 D016 ~ 
~~~ CLKi 1 0 ill I ~, D017 
IN~U ----.:.~ ~~ ~ f- 3 D01S 5 

BURST ADSC ~ D019 ~ 
- ~~C INPUTS ADSP ....... LJ;;" I-

~ ,- Dl-Ds ~ D021 OC 

BYTE 
WRITE 

ENABLES 

_ '-- i--*' 9 D022 
-"" BYTE 1 .----.l BYTE 1 . ~ ~~1 0023 

BW1 GH'-.D ~ --JWRITEREGISTER I IWRITEDRIVERI8 f-l 0024 
I rVr ~ 09-01S f-l 0025 

f-19 D02s 

BW2 ~J)D H> JWRIT~WG~STER~~ -lWR,~;r~R~VERr 32Kx32 :::::2 gg~ 
MEMORY 11. _ DO 

017-D24 ARRAY 132 29 

.... BYTE 3 . L ---+I BYTE 3 \.4 - 0030 
BW3G~;D.D W JWRITEREGISTERf IWRITE~:~:~3: ::::: gg:~ 

H--:--++--'-I>I--+i. BYTE 4 I £ ---+I BYTE 4 v-. ~_ lJ~32 II 
BW ~ ~~rl\rl\ r Lf\. JWRITE REGISTERr_ (WRITE DRIVER 18 

~~V.ru r---u- -
GmW }---- -'""' ,+---I..I>S~~J~T L '--_____ 3-,2 ___ -----++++11 RE~~~~RSII 

INPUTS 52 9,~ __ -,rf-<U ~ CHI::~~T ~~ 9 rl~=r~R~E~G~'S~TE~R~ 1r.f}r-JjH-+-II+--i..,J I 
~ __ +-_lt-_.~ls~~~T L 

YR~~Itt,.~RI 

~_ 4~ 
E~~~CO~E,~~===!==================~====~~=========================tt===~ THR~~FT 14 
ENABLE L...-- - --- - ___ - --- - --- - --- - --- - --- -
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Nole: 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 

Ao-A14 Synchronous 
Address Inputs 

MBW Synchronous Master 
Byte Write Enables 

GW Synchronous Global 
Write Enables 

BW1, BW2, Synchronous Byte 
BW3, BW4 Write Enables 

CLK Clock Input 

Sl Synchronous 
Chip Select Input 

S2 Synchronous 
Chip Select Input 

S2 Synchronous 
Chip Select Input 

OE Output Enable Input 

001-0032 Data 1/0 

ZZ Snooze Mode Input 

MODE Burst Mode Control 

FT Flow-through Enable 

ADSP Synchronous 
Address Status Processor 

ADSC Synchronous 
Address Status Controller 

ADV Synchronous 
Address Advance 

Vcc Vcc 

Vss Vss 

VccO VccO 

VssO VssO 
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Function 
These inputs are registered and must meet the setup and hold times around the rising 
edge ofClK. 

This active LOW input is used to enable the individual byte write operation. The 
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. 

This active LOW input is used to enable the global write operation (a write to all 32 bits) 
and must meet the setup and hold times around the rising edge of ClK. 

These active LOW inputs allow individual bytes to be written and must meet the setup 
and hold times around the rising edge of C~ A byte write enables is lOW for a 
WRITE cycle and HIGH for a READ cycle. BWl controls DOl-DOs. BW2 controls 
009-0016. BW3 controls 0017-0024. BW4 controls 0025-0032. Data 1/0 are 
tristated if any of these four inputs are lOW. 

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. 

This active lOW input is used to enable the device and conditions internal use of 
AOSP. This input is sampled only when a new external address. is loaded. 

This active LOW input is used to enable the device. This input is sampled only when a 
new external address is loaded. This input can be used for memory depth expansion. 

This active HIGH input is used to enable the device. This input is sampled only when a 
new external address is loaded. This input can be used for memory depth expansion. 

This active lOW asynchronous input enables the data 1/0 output drivers. 

Byte 1 is DOl-DOs; Byte 2 is D09-D016; Byte 3 is 0017-D024; Byte 4 is 0025-
D032. 
Input data must meet setup and hold times around the rising edge of ClK. 

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 1/0 
output drivers are disabled and input leak current flows to this pin. When this pin is 
lOW or NC, the SRAM normally operates. 

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

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. 

This active LOW input interrupts any ongoing burst, caUSing a new external address to 
be latched. A READ is performed using the new address, independent of the byte write 
enables and ADSC but dependent upon S~ and 82. ADSP is ignored if 51 is HIGH. 
Power-down state is entered if S2 is lOW or S2 is HIGH. 

This active lOW input interrupts any ongoing burst and causes a new external address 
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. 

This active lOW input is used to advance the internal burst counter, controlling burst 
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) 

Power Supply (3.3V) 

Ground (OV) 

1/0 Buffer Supply (3.3V) 

1/0 Buffer Ground (OV) 
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DC OPERATED TRUTH TABLE 

Name Input status Operation 

MODE 
VccQorNC Interleaved Burst Sequence 

Vss Linear Burst SeQuence 

FT 
VccaorNC Pipelined SRAM 

Vss Non-pipelined SRAM (Test mode) 
Note t. MODE and" are DC operated pins. 

2. NC means No-Connection. 
3. Normally, FT is pulled to Vcco 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 = Vcca or NC) 

Operation At4-A2 At 
First access, latch external address At4-A2 At 
Second access (first burst address) latched At4 -A2 latched At 
Third access (second burst address) latched At4 -A2 latched At 
Fourth access (third burst address) latched A t4 -A2 latched A1 

Linear Burst Sequence (when MODE = Vss) 

Operation At4-A2 At,Ao 
First access, latch external address At4-A2 0,0 0,1 1, a 
Second access (first burst address) latched At4 -A2 0, 1 1, a 1, 1 
Third access (second burst address) latched At4-A2 1, a 1, 1 0,0 
Fourth access (third burst address) latched At4 -A2 1, 1 0,0 0, 1 

Note 5. The burst sequence wraps around to its initial state upon completion. 

SYNCHRONOUS TRUTH TABLE 

8t 52 S2 ADSP ADSC ADV Write CLK Address 
Operation used 

H X X X L X X L-H None Deselected (;ycle, 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 Qycle, 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 Qycle, 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, SuspendBurst 
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 Qycle, Su~nd 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. ArmP 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 (5];'). 
See ASYNCHRONOUS TRUTH TABLE. 
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WRITE TRUTH TABLE 

GW ~ BWt BW2 BW3 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 BYTE 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 BYTE3 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~ care". H means logic HIGH. l means logic lOW. 
12. All inputs in this table must meet setup and hold ties around the rising edge (lOW to HIGH) of elK. 

ASYNCHRONOUS TRUTH TABLE 

zz OE 
Operation of 

Operation 
synchronous truth table 

H X X Snooze mode 
LorNC L READ READ 

LorNC H READ READ 

LorNC X WRITE WRITE 

LorNC X Deselected Deselected 

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 1/0 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 II is pulled to LOW, the SRAM normally operates after 30ns of the wake up period. 
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1/0 Status 

High-Z 
Q 

High-Z 

High-Z - D 
High-Z 
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ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 

Vcc Power supply voltage -2.0' -4.6 

Vcca 1/0 buffer supply voltage 
-2.0. -Vcc+0.5 

(max 4.6) 
With respect to GND 

-2.3 -Vcca+2.3 •• 
VI Input voltage 

(max 5.3) 

Vo Output voltage -2.0' -4.6 

Pd Maximum power dissipation 1.2 

Topr Operating temperature 0-70 

Tstg(bias) Storage temperature (bias) -10-85 

Tstg Storage temperature - 65-150 

• This is -2.0V when pulse width :ii IOns, and -0.5V in case of DC. 

• 'This is -2.3V-VccQ+2.3V(max5.3) when pulse width :ii 3ns, and --{).5V-VccQ+0.5V (max4.6V) in case of DC. 

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

Parameter Test conditions 
Umits 

Symbol 
Min Typ 

Vcc Power Supply Voltage 3.13 

Vcca 1/0 Buffer Supply Voltage Vcc-0.3 

VIH High-level input Voltage 2.0 

VIL Low-level input Voltage -0.3 • 
VOH High-level output Voltage 10H =-4mA 2.4 

VOL low-level output Voltage 10L= 8mA 

Input current except ZZ, MODE and FT VI = OV-Vcc 

Input current of MODE and FT VI = Vcc 

II VI =OV 

Input current of ZZ VI =Vcc 

VI =OV 

loz Off - State output current VI (OE) ~VIH, Va = O-Vcc 
AC (6.7ns cycle.150MHz) 220 

Active 
Output Open 

AC (8.0ns cycle,125MHz) 200 
ICCI Device Selected 

power supply current VI ~VIL or VI ~VIH 
AC (10.0ns cycle,100MHz) 170 

ZZ~VIL 
AC (13.3n5 cycle,75MHzj 140 
AC (15.0ns cycle,66MHz) 125 
AC (6.7ns cycle,150MHz) 100 
AC (8.0ns cycle,125MHz) 80 

Device Deselected AC (1 O.Ons cycle,1 OOMHz) 70 
VI ~VIL or VI ~VIH 

AC (13.3ns cycla,75MHz) 55 
ICC2 TTL Stand-by current ZZ~VIL 

AC (15.0n5 cycle,66MHz) 50 
ClK frequency= 
OMHz 15 
All inputs statics 

Output Open 
VI ~0.2Vor 

ICC3 CMOS Stand-by current VI ?;"Vcc- 0.2V 

(ClK stopped stand-by mode) ZZ~0.2V 

FT?;"Vcc- 0.2V 
1 

MODE?;"Vcc- 0.2V 

ClKfrequency=OMHz 
All inputs static 

Snooze mode 
Icc4 Snooze mode ZZ?;"Vcc -0.2V 1 

Stand-by current -
FT?;"Vcc- 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. ICC4 does not depend on ClK frequency and input level. 
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3.60 
Vcc+0.3 

VccQ+O.3 • 
0.8 

0.4 
2 

2 

100 

200 

2 

10 

260 

240 

220 
200 

170 

120 

95 

85 

70 

65 

20 

2 

2 

Unit 

V 

V 

V 

V 
W 
·c 
·c 
·c 

Unit 

V 

V 
V 

V 

V 

V 

!iA 

!iA 

mA 

mA 

mA 

mA 
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CAPACITANCE 

Symbol Parameter Test conditions Limits 
Min ~ Max 

CI Input capacitance VI = GND, VI = 25mVrms, I = 1 MHz 6 
Co Output capacitance Vo = GND, Vo = 25mVrms, I = 1 MHz 8 

This parameter is sampled. 

THERMAL RESISTANCE 

Limits 
Symbol Parameter Test conditions M5M5Vl132AFP M5M5Vl132AGP 

Min Typ Max Min Typ Max 
Mounted on 70 X 70 X 1 .6t Mitsubishi 
standard PC board, Air velocity 61 ,68 

(J JA 
Thermal resistance - =0 m/s 
Junction to Ambient Mounted on 70 X 70 X 1.6t Mitsubishi 

standard PC board, Air velocity 43 49 
= 1.0 m/s 

(J JC 
Thermal resistance -

Immersed in Iluorinert 21 12 Junction to Case 

This parameter is sampled. 

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70t; Vee = 3.13-3.60V, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 
Input pulse levels ................................ VIH = 3.0V, VIL = OV 
Input rise and lall times ....... .... ......... .... ...... ....... ......... 1.5ns 

Input timing relerence levels ............ VIH = 1.5V, VIL = 1 .5V 
Output relerence levels .................. VOH = 1 .5V, VOL = t.5V 
Output load . .................................... ....................... Fig. 1, 2 

Q 
30pF 
(Including wiring and JIG) 

RL = 500 

VL= 1.5V 

Fig. 1 Output load 
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+3.3V 

Qo-....... --~ 
5pF 
(Including scope and JIG) 

Fig. 2 Output load for ten, tdis 

Unit 

pF 
pF 

Unit 

·CIW 

·CIW 

5 - 35 



MITSUBISHI LSls 

M5M5V1132AFP,G P-3,-4,-6,-7,-8 

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

(2) TIMING CHARACTERISTICS 

Limits 

Symbol Parameter 
150MHz 125MHz 100MHz 75MHz 

-3 -4 -6 -7 
Min Max Min Max Min Max Min Max 

Clock 
IKc Clock cycle time 6.7 7.5 10 13.3 
tKH Clock HIGH time 2 3 3.5 5 
tKL Clock LOW time 2 3 3.5 5 
Output Times 
ta(K) Clock access time 3 4 5.5 7 
tv(K) Data valid time from Clock 1 2 2 2 
!en(K) Output enable time from Clock 0 0 0 0 
Idls(K) Output disable time from Clock 1 3 1 4 1 5.5 2 6 
ta(OE) OE access time 3 4 5.5 6 
!en(OE) Output enable time from OE a a a a 
IdIs(OE) Output disable time from OE 1 3 1 4 1 5 2 6 
Setup Times 
tsu(A) Address 2 2 2 2.5 
tsu(AS) Address Status (ADSC, ADS?) 2 2 2 2.5 
lsu(AA) Address Advance (AmI) 2 2 2 2.5 
lsu(W) Bvte Write Enables (MBW, GW, BWs) 2 2 2 2.5 
tsu(D) Data-In 2 2 2 2.5 
tsu(S) Chip Select enables (S1, S2, S2) 2 2 2 2.5 
Hold Times 

!h(A) Address 0.5 0.5 0.5 0.5 
!h(AS) Address Status (ADSC, ADSP) 0.5 0.5 0.5 0.5 
!h(AA) Address Advance (ADV) 0.5 0.5 0.5 0.5 
!h(W) Byte Write Enables (MBW, GW, BWs) 0.5 0.5 0.5 0.5 
!h(D) Data-In 0.5 0.5 0.5 0.5 
!h(S) Chip Select (S1, S2, S2) 0.5 0.5 0.5 0.5 
ll., MODE, n 
tzzs ll. Stand-by 30 30 30 30 
tzzREC ll. Recov~ 30 30 30 30 
tCFG Config setup (MODE, "Fi') 26.7 30 40 53.3 

Note 22. All parameters except !Zzs, 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. ADSP and ADSC must not be asserted during !Zzs and tzzREc, due to a guarantee of data retention for snooze mode. 

If synchronous inputs are mad" cowinations of WRITE state during !Zzs, memorized data may be destroyed. 
27. Configuration signals ( MODE and FT )are static and must not change during normal operation. 
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66MHz 
-8 

Unit 

Min Max 

15 ns 

6 ns 

6 ns 

8 ns 

3 ns 

0 ns 

2 6 ns 

6 ns 
a ns 

2 6 ns 

2.5 ns 

2.5 ns 
2.5 ns 

2.5 ns 

2.5 ns 

2.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

0.5 ns 

30 ns 

30 ns 

60 ns 
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(3) READ TIMING 

elK 

ADDRESS 

S, 

(Note 2) 

Q 

I 
tsu(A) I th(A) 

. I 
tsu(W) It h(W) 

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 tsu(S) Ith(S) I I I I I I I I I 

'~"'.""" I I I I 

?/:: : :f{j. 
I I I 
I I I I I I I 
I I I I I I 
I I I tsu(AA) Ith(AA) I I 
I I I I I 

I 

I 
ten(K) 

I 

High-Z I 

I I 

Single READ 

I 
I 

I I 

~I 
BURST READ 

Note 1. Q{A2) relers to output Irom addres.!LA2. Q(A2+1) relers to outp\!!.lrom the 'l!!.xt internal burst address following A2. 
2 .. S2 andJ!2 have tim~ identical to 51. On this diagram, when 51 is LOW, 52 is LOW and 52 is HIGH. 

When 51 is HIGH, S2 is HIGH and 52 is LOW. 

3. z:z. = LOW lix. 

• MITSUBISHI 
.... ELECTRIC 

I 
I 
I 
I 
I 
I 
I 

~!t% 

~I 
22: DON'T CARE 

88: UNDEFINED 
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M5M5V1132AFP ,GP-3,-4,-6,-7 ,-8 

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

(4) WRITE TIMING 

ClK 

ADSP 

ADSC 

ADDRESS 

51 
(Note 2) 

D 

Q 

5 - 38 

I IKe I 
~ 
I I 

tsu(ASllth(AS) 

I 
I 
I 

I I I I I I I I I 
tsu(A) Ith(A) I I I I I I I I" I 

~II.II.IIIII 
- I I 1"7'"'7"':rl."r.7'7'"7"'" 

Al 

I I I I I I I I I""-'~""-l~~~ 
I I I I I I I I I 
I I I I I I I I lsu(W)1 th(W) 

.111111 I I~ 

~i~ : Wf}Ai8iffi fAif2l &>. ~ [£; 
I I I I I I. I I 
I tsu(S)lth(S) I I I I I 

~
.III I I 

I I I I I I I I : i~ ~"'''''''''':'''-'''''''''""7''';'-''''''''"'7'''' 
~IIIIII II 
I I I I I I I I I \su(AA)lth(AA) I 

Isu AA) I th(AA) I I I I I I I I I 
I I I I 

I I I I I 
I I I I I 

High-Z 

I 
I 
I 

I (Note3) I 
I tsu(D~th(D) 

I 
I 
I 

tdis(OE) 

BURST WRITE ~I~ Extended BURST WRITE. 

Note t. Q(A2) refers to output from address A2. Q(A2+1) refers to output from the next internal burst address 
following A2. 

2. 52 and 82 have timing identical to S'1. On this diagram, when S'1 is LOW, 52 is LOW and 82 is HIGH. 
When 81 is HIGH, 52 is HIGH and 82 is LOW. 

3. ~ must be HIGH before the input data setup and held HIGH throughout the data hold time. This prevents 
inpuVoutput 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 
"ELECTRIC 

~ DON'TeARE 

~ UNDEFINED 
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M5M5V1132AFP ,G P-3,-4,-6,-7,-8 

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

(5) READIWRITE TI~ING ~ 

elK 

ADDRESS 

51 
(Note 2) 

ADV 

D 

Q 

I I I 

I I I I I 
I ItKHtKLI I I 
I I I I 

~:: : 
~if:1i{{j ~im 

I I I: I 
I I I I 
I I I II I 
I . I I I 

i Wdf!J i 'rf};;;J i W@j 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 I I 

~ III·I~ 
I I I I I I I I I 
I I t~U(W)lth(W I I I I I I 

II.~I IIIII 
~ W4J 1 I I 

: : :: 
I I I I 

I I I I I I I 
I I I I I I I 

3i~i~_ 
I r 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 I I 

I I I I 
I I I 
I I I 

I 
I 
I 
I 

High-Z 

High-Z 

I~ 
Single READ ISing,e WRITE I 

.~ . 

I 
I 
I 

ten(oe\ 

(Note 1) 

BURSTREAD 

Note 1. Q(A3) refers to output from address A3. Q(A3+ 1) refers to output from the next internal burst address 
.fQ!lowing A3. .' _ __ 

2. S2 and S2 have timing identical to SI, On this diagram, when SI is LOW, S2 is LOW and S2 is HIGH. 
When 51 is HIGH, 52 is HIGH and S2 is LOW. 

3. ZZ = LOW fix. 

• MITSUBISHI 
"'ELECTRIC 

~ DON'TGARE 

~ UNDEFINED 
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M5M5V1132AFP,G P-3,-4,-6,.7 ,-8 

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

(6) SNOOZE MODE TIMING 

CLK 

ADSC 

ADDRESS 

Write 

51 
(Note 1) 

OE 

Q 

zz 

5- 40 

1 
1 
1 
1 • 
1 Hlgh-Z 

1 tKC 1 
~ 
1 1 

1 
1 1 
1 (Note 3) 1 
1 1 
1 1 
1 1 

1 
1 
1 
1 
1 

1 1 
1 (Note 3) 1 
1 
1 
1 
1 

1 
1 
1 
1 

IZZS 
(Note 3)1 

I 
I 

Snooze mode IZZREC 
(Note 3) I 

I 
I 

1 
1 
14 Si~gle READ 

Note 1. 52 and S2 have timing identical to SI. On this diagram, when 51 is LOW, 52 is LOW and S2 is HIGH. 77 
When 81 is HIGH, 'S'2 is HIGH and 82 is LOW. LL DON'T CARE 

2. On this timing chart, 7iDSP = HIGH fix, AT5V = x. '" 
3. ADSI5 and ADSC must not be asserted during tzzs and tzzREC,due to a guarantee of data retention for snooze mode. ;C;C UNDEFINED 

If synchronous inputs are made combinations of WRITE state during tzzs and tzzREC, memorized aala may be destroyed. 
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