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Notes regarding these materials 

• These materials are intended as a reference to assist our customers in the 
selection of the Mitsubishi semiconductor product best suited to the 
customer's application; they do not convey any license under any 
intellectual property rights, or any other rights, belonging to Mitsubishi 
Electric Corporation or a third party. 

• Mitsubishi Electric Corporation assumes no responsibility for any damage, 
or infringement of any third-party's rights, originating in the use of any 
product data, diagrams, charts or circuit application examples contained in 
these materials. 

• All information contained in these materials, including product data, 
diagrams and charts, represent information on products at the time of 
publication of these materials, and are subject to change by Mitsubishi 
Electric Corporation without notice due to product improvements or other 
reasons. It is therefore recommended that customers contact Mitsubishi 
Electric Corporation or an authorized Mitsubishi Semiconductor product 
distributor for the latest product information before purchasing a product 
listed herein. 

• Mitsubishi Electric Corporation semiconductors are not designed or 
manufactured for use in a device or system that is used under 
circumstances in which human life is potentially at stake. Please contact 
Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor 
product distributor when considering the use of a product contained herein 
for special applications, such as apparatus or systems for transportation, 
vehicular, medical, aerospace, nuclear, or undersea repeater use. 

• The prior written approval of Mitsubishi Electric Corporation is necessary to 
reprint or reproduce in whole or in part these materials. 

• If these products or technologies are subject to the Japanese export 
control restrictions, they must be exported under a license from the 
Japanese government and cannot be imported into a country other than 
the approved destination. 
Any diversion or reexport contrary to the export control laws and 
regulations of Japan and/or the country of destination is prohibited. 

• Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi 
Semiconductor product distributor for further details on these materials or 
the products contained therein. 
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INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (5V Version) 

Memory Configuration Circuit function 
capacity (Word x Bit) 

with (s" 82) 

with (s" 82) 
Icc(Power down) = 50~A(max) 

= O.3~A(typ) 

256K 32Kx 8 

with (Sl,82) 
Icc (Power down) = 1 O~A(ma~) 

= 0.3~A(typ) 

Access time Type name 
Max (ns) 

M5M5255BP- 70 
70 M5M5255BFP- 70 

M5M5255BKP- 70 
M5M5255BP-85 

85 M5M5255BFP- 85 
M5M5255BKP- 85 
M5M5255BP- 10 

100 M5M5255BFP- 1 0 
M5M5255BKP-l0 
M5M5255BP- 12 

120 M5M5255BFP-12 
M5M5255BKP-12 
M5M5256BP-70l 

70 M5M5255BFP-70l 
M5M5255BKP-70l 
M5M5255BP-85l 

85 M5M5255BFP- 85l 
M5M5255BKP-85l 
M5M5255BP- 1 Ol 

100 M5M5255BFP-l0l 
M5M5255BKP- 10l 
M5M5255BP- 12l 

120 M5M5255BFP- 12l 
M5M5255BKP-12l 
M5M5255BP-70ll 

70 M5M5255BFP-70ll 
M5M5255BKP-70ll 
M5M5255BP- 85ll 

85 M5M5255BFP-85ll 
M5M5255BKP-85ll 
M5M5255BP-l0ll 

100 M5M5255BFP- lOll 
M5M5255ElKP-l0ll 
M5M5255BP- 12ll 

120 M5M5255BFP-12ll 
M5M5255BKP- 12ll 
M5M5256BP- 70 

70 M5M5256BFP-70 
M5M5256BKP- 70 
M5M5256BP- 85 

85 M5M5256BFP- 85 
M5M5256BKP- 85 
M5M5256BP- 10 

100 M5M5256BFP-l0 
M5M5256BKP- 10 
M5M5256BP- 12 

120 M5M5256BFP- 12 
M5M5256BKP- 12 
M5M5256BP- 15 

150 M5M5256BFP-15 
M5M5256BKP- 15 

•. MITSUBISHI 
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28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 

2-3 

28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
Q8P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 2-9 
28P4Y 
28P4 
28P2W-C 
28P4Y 
28P4 
28P2W-C 
28P4Y 

1-3 
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INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.) 

Memory Configuration Circuit function 
capacity CWord x Bit) 

IccCPower down) = 50~ACmax) 
";' 0.3~ACtYD) 

256K 32Kx 8 

IccCPower down) = 1 O~ACmax) 
= 0.3~ACtYD) 

1-4 

Access. time Type name 
Max Cns) 

M5M5256BP- 70l 
M5M5256BFP- 70l 

70 M5M5256BKP-70l 
M5M5256BVP- 70l 
M5M5256BRV - 70l 
M5M5256BP- B5l 
M5M5256BFP- 85l 

85 M5M5256BKP-85l 
M5M5256BVP-85l 
M5M5256BRV - 85l 
M5M5256BP-l0l 
M5M5256BFP-l0l 

100 M5M5256BKP- 1 Ol 
M5M5256BVP- 10l 
M5M5256BRV - 10l 
M5M5256BP-12l 
M5M5256BFP- 12l 

120 M5M5256BKP-12l 
M5M5256BVP-12l 
M5M5256BRV-12l 
M5M5256BP-15l 
M5M5256BFP- 15l 

150 M5M5256BKP- 15l 
M5M5256BVP- 15l 
M5M5256BRV - 15l 
M5M5256BP-70ll 
M5M5256BFP- 70ll 

70 M5M5256BKP- 70ll 
M5M5256BVP- 70ll 
M5M5256BRV- 70ll 

I M5M5256BP-85ll 
M5M5256BFP- 85ll 

85 M5M5256BKP-85ll 
M5M5256BVP- 85ll 
M5M5256BRV- 85ll 
M5M5256BP- lOll 
M5M5256BFP- lOll 

100 M5M5256BKP- lOll 
M5M5256BVP- lOll 
M5M5256BRV- lOll 
M5M5256BP- 12ll 
M5M5256BFP- 12ll 

120 M5M5256BKP- 12ll 
M5M5256BVP- 12ll 
M5M5256BRV-12ll 
M5M5256BP- 15ll 
M5M5256BFP- 15ll 

150 M5M5256BKP- 15ll 
MbMbLb68VP- 15ll 
M5M5256BRV - 15ll 

• MITSUBISHI 
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Package Page outline 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 

2-14 
28P2C-B 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 

2-14 
28P2C-B 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C~A 

28P2C-B 
2-14 

28P4 
28P2W-·C 2-9 
28P4Y 
28P2C-A 

2-14 
28P2C-B 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 

2-14 
28P2C-B 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 

2-14 
.28P2C-B 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 

2-14 
28P2C-B 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 
28P2C-B 

2-14 

28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 

2-14 
28P2C-B 
28P4 
28P2W-C 2-9 
28P4Y 
28P2C-A 

2-14 
28P2C-B 
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INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.) 

Memory Configuration 
capacity (Word x Bit) 

256K 32K x 8 

* : New product 

Circuit function Access time Type name Max (ns) 
M5M5255CP-55ll 

with (S,. S2) 
55 M5M5255CFP-55ll 

M5M5255CKP- 55ll 
Icc(Power down) = 10IlA(max) 

M5M5255CP- 70ll = O,05IlA(typ) 
70 M5M5255CFP- 70ll 

M5M5255CKP- 70ll 
M5M5255CP- 55Xl 

with (S,. S2) 
55 M5M5255CFP- 55Xl 

M5M5255CKP- 55Xl 
Icc(Power down) = 2IlA(max) 

M5M5255CP-70Xl = O,05IlA(typ) 
70 M5M5255CFP- 70Xl 

M5M5255CKP- 70Xl 
M5M5256CP - 55ll 
M5M5256CFP- 55ll 

55 M5M5256CKP- 55ll 
M5M5256CVP- 55ll 
M5M5256CRV - 55ll 
M5M5256CP-70ll 
M5M5256CFP- 70ll 

70 M5M5256CKP- 70ll 
M5M5256CVP-70ll 

Icc(Power down) = 1 OIlA(max) M5M5256CRV-70ll 
= O,05IlA(typ) M5M5256CP- 85lL 

M5M5256CFP- 85ll 
85 M5M5256CKP-85ll 

M5M5256CVP-85ll 
M5M5256CRV - 85ll 
M5M5256CP-10ll 
M5M5256CFP- lOll 

100 M5M5256CKP- lOll 
M5M5256CVP- lOll 
M5M5256CRV -lOll 
M5M5256CP- 55Xl 
M5M5256CFP- 55Xl 

55 M5M5256CKP- 55Xl 
M5M5256CVP- 55Xl 
M5M5256CRV - 55Xl 
M5M5256CP- 70Xl 
M5M5256CFP- 70Xl 

70 M5M5256CKP- 70Xl 
M5M5256CVP- 70Xl 

Icc(Power down) = 2IlA(max) M5M5256CRV-70Xl 
= O,05IlA(typ) M5M5256CP- 85Xl 

M5M5256CFP- 85Xl 
85 M5M5256CKP- 85Xl 

M5M5256CVP- 85Xl 
M5M5256CRV - 85Xl 
M5M5256CP- 10Xl 
M5M5256CFP- 10Xl 

100 M5M5256CKP- 10Xl 
M5M5256CVP- 10Xl 
M5M5256CRV - 10Xl 

.• . MITSUBISHI 
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* 28P4 

* 28P2W-C 

* 28P4Y 

* 28P4 

* 28P2W-C 

* 28P4Y 
2-20 

* 28P4 

* 28P2W-C 

* 28P4Y 

* 28P4 

* 28P2W-C 

* 28P4Y 
28P4 
28P2W-C 
28P4Y 
28P2C-A 
28P2C-B 

2-27 
28P4 
28P2W-C 
28P4Y 
28P2C-A 
28P2C-8 
28P4 
28P2W-C 
28P4Y 
28P2C-A 
28P2C-B 
28P4 

2-34 

28P2W-C 
28P4Y 
28P2C-A 
28P2C-B 
28P4 
28P2W-C 
28P4Y 
28P2C-A 
28P2C-B 

2-27 
28P4 
28P2W-C 
28P4Y 
28P2C-A 
28P2C-B 
28P4 
28P2W-C 
28P4Y 
28P2C-A 
28P2C-B 

2-34 
28P4 
28P2W-C 
28P4Y 
28P2C-A 
28P2C-B 

1~5 
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INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.) 

Memory Configuration Circuit function 
capacity (Word x Bit) 

with (81. 82) 
Icc (Power down) = 50 I-lA(max) 

= 0.31-lA(typ) 

1M 128K x 8 

with (81. 82) 
Icc (Power down) = 10I-lA(max) 

= 0.3I-lA(typ) 

1 - 6 

Access t;me Type name 
Max (ns) 

M5M51 OOBAP- 55l 

55 
M5M51 OOBAFP- 55l 
M5M51 OOBAVP- 55l 
M5M5100SARV-55l 
M5M51 OOSAP- 70l 

70 
M5M51 OOSAFP- 70l 
M5M51 OOSAVP- 70l 
M5M51 OOSARV - 70l 
M5M5100SAP-S5l 
M5M51 OOSAFP - S5l 

S5 
M5M51 OOSAVP- S5l 
M5M51 OOSARV - S5l 
M5M51 008AP- 1 Ol 

100 
M5M51 008AFP- 10l 
M5M51 008AVP- 10l 
M5M51 008ARV - 10l 
M5M51 008AP- 12l 

120 
M5M51 008AFP- 12l 
M5M51 OOSAVP- 12l 
M5M5100SARV-12l 
M5M51 OOSAP- 55ll 

55 
M5M51 OOSAFP- 55ll 
M5M51 008AVP- 55ll 
M5M51 008ARV - 55ll 
M5M51 OOSAP- 70ll 

70 
M5M5100SAFP-70ll 
M5M51 OOSAVP- 70ll 
M5M51 OOSARV - 70ll 
M5M51 OOSAP- 85ll 
M5M5100SAFP-S5ll 

85 
M5M51 OOSAVP- S5lL 
M5M51 008ARV - S5ll 
M5M51 008AP- lOll 

100 
M5M51008AFP-l0ll 
M5M51008AVP-l0ll 
M5M51 008ARV - lOll 
M5M51 OOSAP- 12ll 

120 
M5M51 OOSAFP- 12ll 
M5M51 008AVP- 12ll 
M5M51 OOSARV - 1 2ll 

• MITSUBISHI 
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32P4 
32P2M-A 

2-41 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 

2-48 
32P4 
32P2M-A 
32P3H-E 

-32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 

2-41 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 

2-48 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 
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INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.) 

Memory Configuration Circuit function 
capacity (Word x Bit) 

with (S,. S2) 
Icc(Power down) = 2 ~A(max) 

= 0.05~ACtyp) 
TFT load Type 

1M 12SK x S 

with (S,. 82) 
Icc(Power down) = 50~A(max) 

= 0.3~A(typ) 

with Cs,. 82) 
IccCPower down) = 1 O~ACmax) 

= 0.3~ACtyp) 

* : New product 

Access time Type name 
Max (ns) 

M5M51TOSAP - 55Sl 

55 
M5M51 TOSAFP-55Sl 
M5M51 TOSAVP-55Sl 
M5M51 TOSARV - 558l 
M5M51 TOSAP- 708l 

70 
M5M51 TOSAFP-708l 
M5M51 TOSAVP-70Sl 
M5M51TOSARV- 70Sl 
M5M51TOSAP- S5Sl 

S5 
M5M51TOSAFP- S5Sl 
M5M51TOSAVP-S5Sl 
M5M51TOSARV - S5Sl 
M5M51TOSAP-l0Sl 

100 
M5M51T0SAFP- 10Sl 
M5M51 TOSAVP-l OSl 
M5M51 TOSARV - 1 08l 
M5M51 TOSAP- 12Sl 

120 
M5M51TOSAFP-128l 
M5M51 TOSAVP- 12Sl 
M5M51 TOSARV - 12Sl 
M5M51 OOSBP- 55l 

55 
M5M5100SBFP-55l 
M5M51 OOSBVP- 55l 
M5M51 OOSBRV - 55l 
M5M51 OOSBP - 70l 
M5M51 OOSBFP- 70l 

70 
M5M51 OOSBVP- 70l 
M5M5100SBRV-70l 
M5M51 OOSBP- 10l 

100 
M5M51 OOSBFP- 10l 
M5M51 OOSBVP-l Ol 
M5M51 OOSBRV - 1 Ol 
M5M51 OOSBP- 55ll 

55 
M5M51 OOSBFP- 55ll 
M5M5100SBVP-55ll 
M5M51 OOSBRV - 55ll 
M5M51 OOSBP-70ll 
M5M51 OOSBFP- 70ll 

70 
M5M51 OOSBVP- 70ll 
M5M51 OOSBRV - 70ll 
M5M51 OOSBP- lOll 

100 
M5M5100SBFP-l0ll 
M5M5100SBVP-l0ll 

. M5M51 OOSBRV - lOll 

'. MITSUBISH. I ;"'ELECTRIC 

Package Page 
outline 

32P4 
32P2M-A 

2-55 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 
32P4 

2-62 

32P2M-A 
32P3H-E 
32P3H-F 
32P4 
32P2M-A 
32P3H-E 
32P3H-F 

* 32P4 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

* 32P4 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

* 32P4 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 
2-69 

* 32P4 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

* 32P4 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

* 32P4 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

1 - 7 



MITSUBISHI LSls 

INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.) 

Configuration Memory Circuit function 
capacity CWord X Bit) 

with CCS, BCI, BCz) 
IccCPower down) = 50 ~ACmax) 

= 0,3~ACtyp) 

with CCS, BCI, BC2) 
IccCPower down) = 1 0 ~ACmax) 

1M 64K x 16 = 0.3~ACtyp) 

with CCS, BCI, BCz) 
IccCPower down) = 50 ~ACmax) 

= 0.3~ACtyp) 

with (CS, BCI, BC2) 
Icc CPower down) = 1 0 ~ACmax) 

= 0.3~ACtyp) 

IccCPower down) = 50~ACmax) 
= O.4~ACtyp) 

4M 512K x 8 

IccCPower down) = 1 O~ACmax) 
= O.4~ACtyp) 

* : New product **: Under development 

1-8 

Access time Type name 
Max Cns) 

M5M51 0 16A TP- 70l 
70 

M5M51 0 16ART - 70l 
M5M51016ATP-85l 

85 
M5M51 016ART -85l 
M5M51016ATP-l0l 

100 
M5M51016ART -1 Ol 
M5M51 0 16A TP- 70ll 

70 
M5M51 0 16ART - 70ll 
M5M51016ATP-85ll 

85 
M5M51 016ART - 85ll 
M5M51016ATP-l0ll 

100 
M5M51 016ART -lOll 
M5M51016BTP 70l 

70 
M5M51 016BRT - 70l 
M5M51 016BTP- 10l 

100 
M5M51 016BRT -1 Ol 
M5M51016BTP-70ll 

70 
M5M51016BRT-70ll 
M5M51 016BTP~ lOll 

100 
M5M51 016BRT -lOll 
M5M5408FP 55l 

55 M5M5408TP- 55l 
M5M5408RT - 55l 
M5M5408FP-70l 

70 M5M5408TP- 70l 
M5M5408RT - 70l 
M5M5408FP- 1 Ol 

100 M5M5408TP- 10l 
M5M5408RT- 10l 
M5M5408FP- 55ll 

55 M5M5408TP- 55ll 
M5M5408RT - 55ll 
M5M5408FP-70ll 

70 M5M5408TP- 70ll 
M5M5408RT - 70ll 
M5M5408FP- lOll 

100 M5M5408TP- lOll 
M5M5408RT - lOll 

'. MITSUBISHI 
..... ELECTRIC 

Package Page 
outline 

44P3W H 
44P3W-j 
44P3W H 
44P3W-j 
44P3W-H 
44P3W-j 

2-76 
44P3W-H 
44P3W-j 
44P3W-H 
44P3W-j 
44P3W-H 
44P3W-j 

** 44P3W-H 

** 44P3W-j 

** 44P3W H 

** 44P3W j 
2-83 

** 44P3W-H 

** 44P3W-j 

** 44P3W H 

** 44P3W-j 

* 32P2M A 

* 32P3Y-H 

* 32P3Y-j 
32P2M A 
32P3Y-H 
32P3Y-j 
32P2M-A 
32P3Y~H 

32P3Y j 
2-90 

* 32P2M A 

* 32P3Y H 

* 32P3Y-j 
32P2M-A 
32P3Y H 
32P3Y-j 
32P2M-A 
32P3Y-H 
32P3Y-j 



MITSUBISHI LSls 

INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.) 

Memory Configuration Circuit function 
capacity (Word x Bit) 

Icc (Power down) = 50I-lA(max) 
= O.lI-lA(typ) 

4M 512K x 8 

Icc (Power down) = 10I-lA(max) 
= O.lI-lA(typ) 

** : Under development 

Access time Type name Max (ns) 
M5M5408AFP- 55l 

55 M5M5408A TP- 55l 
M5M5408ART - 55l 
M5M5408AFP-70l 

70 M5M5408ATP-70l 
M5M5408ART - 70l 
M5M5408AFP- 1 Ol 

100 M5M5408A TP- 10l 
M5M5408ART - 1 Ol 
M5M5408AFP-55ll 

55 M5M5408A TP- 55ll 
M5M5408ART - 55ll 
M5M5408AFP-70ll 

70 M5M5408A TP- 70ll 
M5M5408ART - 70ll 
M5M5408AFP-10ll 

100 M5M5408A TP-l Oll 
M5M5408ART - lOll 

• MITS .. UBISH. I 
.... ELECTRIC 

Package Page 
outline 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 
2-97 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 

1-9 



MITSUBISHI LSls 

INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (Low voltage Version) 

Memory Configuration Circuit function 
capacity (Word x Bit) 

Low Voltage Operation 
(3.0-3.6V) 

IccCPower down) = lOuA(max) 
= 0.05uACtyp) 

Low Voltage Operation 
C3.0-3.6V) 

IccCPower down) = 2uA(max) 
= 0.05uACtyp) 

256K 32K x 8 

Low Voltage Operation 
C2.7-5.5V) 

IccCPower down) = 10uACmax) 
= 0.05uACtyp) 

Low Voltage Operation 
C2.7-5.5V) 

IccCPower down) = 2uACmax) 
= 0.05 uA(typ) 

Low Voltage Operation 
(3.0-3.6V) 

IccCPower down) = 50uACmax) 
= 0.3 uACtyp) 

Low Voltage Operation 
C3.0-3.6V) 

IccCPower down) = 10uACmax) 
= 0.3uACtyp) 

1M 128K x 8 

Low Voltage Operation 
C2.7-5.5V) 

IccCPower down) = 50uA(max) 
= 0.3uACtyp) 

Low Voltage Operation 
(2.7-5,5V) 

Icc (Power down) ='0 uA(max) 
= 0.3uA(typ) 

'* : !'Jew product **: Undei development 

1 - 10 

Access time Type name 
Max (ns) 

M5M5256CFP- 85VLL 
85 M5M5256CVP- 85VLL 

M5M5256CRV-85VLL 
M5M5256CFP-l0VLL 

100 M5M5256CVP-l0VLL 
M5M5256CRV - 1 OVLL 
M5M5256CFP-85VXL 

85 M5M5256CVP-85VXL 
M5M5256CRV-85VXL 
M5M5256CFP- 10VXL 

100 M5M5256CVP- 10VXL 
M5M5256CRV-l0VXL 
M5M5256CFP- 12VLL 

120 M5M5256CVP-12VLL 
M5M5256CRV - 12VLL 
M5M5256CFP-15VLL 

150 M5M5256CVP- 15VLL 
M5M5256CRV-15VLL 
M5M5256CFP- 12VXL 

120 M5M5256CVP- 12VXL 
M5M5256CRV - 12VXL 
M5M5256CFP-15VXL 

150 M5M5256CVP-15VXL 
M5M5256CRV-15VXL 
M5M51008AFP-85VL 

85 M5M51 008AVP- 85VL 
M5M51 008ARV - 85VL 
M5M51 008AFP- 10VL 

100 M5M51 008AVP- 10VL 
M5M51 008ARV - 10VL 
M5M51008AFP-85VLL 

85 M5M51 008AVP- 85VLL 
M5M51 008ARV - 85VLL 
M5M51008AFP-l0VLL 

100 M5M51008AVP-l0VLL 
M5M51 008ARV -1 OVLL 
M5M51 008AFP - 1 2VL 

120 M5M51 008AVP- 12VL 
M5M5100BARV-12VL 
M5M51 OOBAFP- 15VL 

150 M5M5100BAVP-15VL 
M5M51 OOBARV - 15VL 
M5M51 OOBAFP- 12VLL 

120 M5M5100BAVP-12VLL 
M5M5100BARV-12VLL 
M5M5100BAFP-15VLL 

150 M5M51 OOBAVP- 15VLL 
M5M51 OOBARV - 15VLL 

• . MITSUBISHI 
"ELECTRIC 

Package 
Page 

outline 

* 28P2W-C 

* 28P2C-A 

* 28P2C-B 

* 28P2W-C 

* 28P2C-A 

* 28P2C-B 
3-3 

* 28P2W-C 

* 2BP2C-A 

* 2BP2C-B 

* 2BP2W-C 

* 28P2C-A 

* 28P2C-B 

* 28P2W-C 

* 2BP2C-A 

* 28P2C-B 

* 28P2W-C 

* 28P2C-A 

* 28P2C-B 
3-10 

* 28P2W-C 

* 28P2C-A 

* 28P2C-B 

* 28P2W-C 

* 28P2C-A 

* 28P2C-B 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 
3-17 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 
3-24 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 

* 32P2M-A 

* 32P3H-E 

* 32P3H-F 



MITSUBISHI LSls 

INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs (Low voltage Version) (Cant.) 

Memory Configuration Circuit function capacity CWord X Bit) 

Low Voltage Operation 
C3.0-3.6V) 

IccCPower down) = 2uACmax) 
= 0.05~ACtyp) 

TFT Load Type 

Low Voltage Operation 
C2.7-5.5V) 

IccCPower down) = 2uACmax) 
= 0.05~ACtyp) 

TFT Load Type 

Low Voltage Operation 
C3.0-3.6V) 

IccCPower down) = 50 ~ACmax) 
= 0.3~ACtyp) 

128K x 8 

Low Voltage Operation 
C2.7-5.5V) 

1M 
IccCPower down) = 50~ACmax) 

= 0.3~ACtyp) 

Low Voltage Operation 
C3.0-3.6V) 

IccCPower down) = 1 0 ~ACmax) 
= 0.3~ACtyp) 

Low Voltage Operation 
C2.7-5.5V) 

IccCPower down) = 1 0 ~ACmax) 
= 0.3~ACtyp) 

Low Voltage Operation(3.0-3.6V) 
Icc (Powe r down) =50 IlA (max) 

=0.3IlA(typ) 
Low Voltage Operation(3.0-3.6V) 

Icc(Power down)=10IlA(max) 
64K x 16 

=0.3 IlA (typ) 
Low Vol tage Ope rat i on (2. 7 -5.5V) 

Icc (Powe r down) =50 IlA (max) 
=0.3 IlA (typ) 

Low Vol tage Ope rat i on (2. 7 -5.5V) 
Icc (Powe r down) =10 IlA (max) 

=0.3 IlA (typ) 

Low Voltage Operation 
C3.0-3.6V) 

IccCPower down) = 50~ACmax) 
= O.4~ACtyp) 

4M 512K x 8 

Low Voltage Operation 
C3.0-3.6V) 

IccCPower down) = 1 O~ACmax) 
= O.4~ACtyp) 

* : New product ** : Under development 

Access time Type name 
Max Cns) 

M5M51 TOBAFP-B5VSL 
85 M5M51 T08AVP-85VSL 

M5M51 T08ARV-85VSL 
M5M51T08AFP-10VSL 

100 M5M51 T08AVP- 10VSL 
M5M51 T08ARV - 1 OVSL 
M5M51 T08AFP-12VSL 

120 M5M51 T08AVP- 12VSL 
M5M51 T08ARV - 1 2VSL 
M5M51T08AFP-15VSL 

150 M5M51T08AVP-15VSL 
M5M51 T08ARV - 1 5VSL 
M5M51 008BFP- 70VL 

70 M5M51 008BVP- 70VL 
M5M51008BRV-70VL 
M5M51008BFP-10VL 

100 M5M51008BVP-10VL 
M5M51 008BRV - 1 OVL 
M5M51008BFP-12VL 

120 M5M51008BVP-12VL 
M5M51 008BRV - 12VL 
M5M51008BFP-15VL 

150 M5M51 008BVP- 15VL 
M5M51 008BRV - 15VL 
M5M51008BFP-70VLL 

70 M5M51008BVP-70VLL 
M5M51 008BRV - 70VLL 
M5M51 008BFP- 10VLL 

100 M5M51 008BVP- 10VLL 
M5M51 008BRV - 10VLL 
M5M51008BFP-12VLL 

120 M5M51008BVP-12VLL 
M5M51 008BRV - 12VLL 
M5M51008BFP-15VLL 

150 M5M51008BVP-15VLL 
M5M51 008BRV -15VLL 
M5M51016ATP-l0VL 
M5M5101 6ART - 10VL 

100 
M5M51016ATP-10VLL 
M5M51 016ART - 10VLL 
M5M51 016ATP- 15VL 
M5M51 01 6ART - 15VL 

150 
M5M51016ATP-15VLL 
M5M51 01 6ART -15VLL 

. M5M5408FP- 85VL 

85 M5M5408TP- 85VL 
M5M5408RT -85VL 
M5M5408FP- 10VL 

100 M5M5408TP- 10VL 
M5M5408RT - 10VL 
M5M5408FP- 85VLL 

85 M5M5408TP- 85VLL 
M5M5408RT - 85VLL 
M5M5408FP- 10VLL 

100 M5M5408TP- 10VLL 
M5M5408RT - 10VLL 

.• . MITSUBISHI 
.... ELECTRIC 

Package Page 
outline 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 
3-31 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 
3-38 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 
3-45 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

** 32P2M-A 

** 32P3H-E 

** 32P3H-F 

* 44P3W-H 

* 44P3W-j 
3-52 

* 44P3W-H 

* 44P3W-j 

* 44P3W-H 

* 44P3W-j 
3-59 

* 44P3W-H 

* 44P3W-j 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 
3-66 

** 32P2M-A 

** 32P3Y-.H 

** 32P3Y-j 

** 32P2M-A 

** 32P3Y-H 

** 32P3Y-j 

1 - 11 



MITSUBISHI LSls 

INDEX BY FUNCTION 

• LOW POWER DISSIPATION STATIC RAMs WITH A WIDE OPERATINGS TEMPERATURE RANGE 

Operating Memory Memory Stand-by current Operating Access time (ns) 
voltage range capacity configuration (model name in voltage range 

Type name 
(Note 1) (bit) (word) parentheses) 55 70 100 

M5M5256CP 0 0 0 
M5M5256CFp' 0 0 0 

5V ± 10% M5M5256CVP 0 0 0 

256K 32Kx 8 
lO~A (ll) M5M5256CRV 0 0 0 
2~A (Xl) M5M5256CKP 0 0 0 

M5M5256CFP 0 
3.0-3.6V / 5_5V M5M5256CVP 0 

M5M5256CRV 0 
M5M51008AP 0 0 0 

50~A (L) M5M51 008AFP 0 0 0 
lO~A (ll) M5M51008AVP 0 0 0 

- 20-70"C 5V ± 10% 
M5M51008ARV 0 0 0 
M5M51 T08AP 0 0 0 

2~A (SL) 
M5M51 T08AFP 0 0 0 
M5M51 T08AVP 0 0 0 

128K x 8 
M5M51 T08ARV 0 0 0 

1M 
M5M51 008AFP 0 

50~A (L) 
M5M51 008A VP 0 

10~A (lL) 
M5M51008ARV 0 

3.0-3.6V / 5.5V 
M5M51T08AFP 0 

2~A(SL) M5M51 T08AVP 0 
M5M51 T08ARV 0 

64K x 16 
50~A (L) 

5V ± 10% 
M5M51016ATP 0 0 

lO~A (lL) M5M51016ART 0 0 
M5M5256CP 0 0 
M5M5256CFP 0 0 

5V ± 10% M5M5256CVP 0 0 

256K 32K x 8 
20~A (lL) M5M5256CRV 0 0 
4~A (XL) M5M5256CKP 0 0 

M5M5256CFP 0 
3.0-3.6V / 5.5V M5M5256CVP 0 

M5M5256CRV 0 
M5M51008AP 0 0 

100~A (L) M5M51008AFP 0 0 
20~A (lL) M5M51008AVP 0 0 

- 40-85°C 5V ± 10% 
M5M51008ARV 0 0 
M5M51T08AP 0 0 

4~A (SL) 
M5M51T08AFP 0 0 
M5M51T08A VP 0 0 

128K x 8 
M5M51 T08ARV 0 0 

1M 
100~A (L) 

M5M51008AFP 0 
M5M51 008A VP 0 

20~A (lL) 
M5M51008ARV 0 

3.0-3.6V / 5.5V 
M5M51T08AFP 0 

4~A (SL) M5M51T08AVP 0 
M5M51T08ARV 0 

64K x 16 100~A (L) 
5V ± 10% 

M5M51016ATP 0 
")f"\ .. A 1'1 1 '\ . ....... .. "'" .......... -LVIJ.K \LL) t I M5MOI0IbAKI I u 

Note 1. Products with an operating temperature range from - 20"C to .70"C are called "W version." 
Those with an operating temperature range from- 40"C to 85"C are called "I version." 
Consult our distoributors or us for more derails. Refer to data sheets for standard characteristics of these products. 

1 - 12 
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MITSUBISHI LSls 

INDEX BY FUNCTION 

• HIGH SPEED STATIC RAMs (5V Version) 

Memory Configuration Circuit function 
capacity (Word x Bit) 

256K xl 

lee Stand by 50~A (max) 
(Vee = 3.0V) 

Low Power Version 

64Kx4 

lee Stand by 50~A (max) 
(Vee = 3.0V) 

256K Low Power Version 

8-bit 1/0 

32K x8 

lee Stand by = 50~A 
(Vee = 3.0V) 

Low Power Version 

Access time Type name 
Max (ns) 

12 
M5M5257DP-12 
M5M5257DJ- 12 

15 
M5M5257DP-15 
M5M5257DJ-15 

20 
M5M5257DP- 20 
M5M5257DJ-20 

15 
M5M5257DP-15L 
M5M5257DJ-15L 
M5M5257DP- 20L 

20 
M5M5257DJ-20L 

12 
M5M5258DP- 12 
M5M5258DJ-12 

15 
M5M5258DP- 15 
M5M5258DJ- 15 

20 
M5M5258DP- 20 
M5M5258DJ- 20 

15 
M5M5258DP-15L 
M5M5258DJ-15L 
M5M5258DP- 20L 

20 
M5M5258DJ- 20L 

12 
M5M5278DP- 12 
M5M5278DJ-12 
M5M5278DP- 15 

15 
M5M5278DJ-15 
M5M5278DFP- 15 
M5M5278DVP- 15 
M5M5278DP- 20 

20 
M5M5278DJ-20 
M5M5278DFP- 20 
M5M5278DVP- 20 
M5M5278DP-15L 

15 
M5M5278DJ-15L 
M5M5278DFP-15L 
M5M5278DVP- 15L 
M5M5278DP- 20L 

20 
M5M5278DJ - 20L 
M5M5278DFP- 20L 
M5M5278DVP- 20L 

.• . MITSUBISHI 
.... ELECTRIC 

Package Page 
outline 

24P4Y 
24POJ 
24P4Y 
24POJ 
24P4Y 

4-3 
24POJ 
24P4Y 
24POJ 
24P4Y 
24POJ 
24P4Y 
24POJ 
24P4Y 
24POJ 
24P4Y 

4-8 
24POJ 
24P4Y 
24POJ 
24P4Y 
24POJ 
28P4Y 
28POJ 
28P4Y 
28POJ 
28P2W-C 
28P2C-A 
28P4Y 
28POJ 
28P2W-C 
28P2C-A 

4-13 

28P4Y 
28POJ 
28P2W-C 
28P2C-A 
28P4Y 
28POJ 
28P2W-C 
28P2C-A 

1 - 13 
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INDEX BY FUNCTION 

• HIGH SPEED STATIC RAMs (5V Version) (Cont.) 

Memory Configuration Circuit function. 
Access time Type name capacity (Word x Bit) Max ens) 

15 
M5M51001BP-15 
M5M51001BJ-15 

20 
M5M51 001 BP-20 
M5M51 001 BJ-20 

1M xl 25 
M5M51 001 BP-25 
M5M51001BJ-25 

20 
M5M51001 BP-20L 
M5M51001BJ-20L 

25 
M5M51 001 BP- 25L 
M5M51001 BJ-25L 

1M 
M5M51 004BP- 15 

15 
M5M51004BJ-15 

20 
M5M51 004BP- 20 
M5M51 004BJ- 20 

256K x 4 25 
M5M51 004BP- 25 
M5M51 004BJ - 25 

20 
M5M51 004BP- 20L 
M5M51 004BJ - 20L 

25 
M5M51 004BP- 25L 
M5M51004BJ-25L 

• HIGH SPEED STATIC RAMs (5V Version) (300mil) 

Memory Configuration Circuit function capacity (Word x Bit) 

1M 128K x 8 

lee Stand by = 50~A 
(Vee = 3.0V) 

Low Power Version 

1 -14 

Access time Type name 
Max ens) 

15 
M5M51288BKP-15 
M5M51288BKJ-15 
M5M51288BKP- 20 

20 M5M51 288BKJ - 20 
M5M51288BVP- 20 
M5M51288BKP- 25 

25 M5M51288BKJ- 25 
M5M51288BVP- 25 
M5M51288BKP- 20L 

20 M5M51288BKJ - 20L 
M5M51288BVP- 20L 
M5M51288BKP- 25L 

25 M5M51288BKJ-25L 
M5M51288BVP- 25L 

.• MITSUBISHI 
.... ELECTRIC 

Package 
Page 

outline 
28P4F 
28POK 
28P4F 
28POK 
28P4F 

4-19 
28POK 
28P4F 
28POK 
28P4F 
28POK 
28P4F 
28POK 
28P4F 
28POK 
28P4F 

4-25 
28POK 
28P4F 
28POK 
28P4F 
28POK 

Package 
Page outline 

32P4Y 
32POJ 
32P4Y 
32POJ 
32P3H-E 
32P4Y 
32POJ 

4-31 
32P3H~E 

32P4Y 
32POJ 
32P3H-E 
32P4Y 
32POJ 
32P3H-E 



MITSUBISHI LSls 

INDEX BY FUNCTION 

• HIGH SPEED STATIC RAMs (Low voltage Version) 

Memory Configuration Circuit function 
Access time Type name capacity (Word x Bit) Max (ns) 

M5M5V27BDP-15 
15 M5M5V278DJ-15 

+ 10% M5M5V278DVP-15 Vee = 3.3V _ 5% 
M5M5V278DP- 20 

20 M5M5V278DJ - 20 

256K 32K x 8 
M5M5V278DVP- 20 
M5M5V278EJ - 1 0 

10 
M5M5V278EVP- 10 

+ 10% M5M5V278EJ-12 Vee = 3.3V _ 5 % 12 
M5M5V278EVP-12 

15 
M5M5V278EJ-15 
M5M5V278EVP-15 

** : Under development 

• HIGH SPEED STATIC RAMs (Synchronous) 

Memory Configuration 
Circuit function capacity (Word x Bit) 

Vee = 3.13-3.6V 
Sync. Burst Pipeline 

Vee - 3.13-3.6V 
Sync. Burst Pipeline 
Low Power Version 

lee Stand by = max 200 "A 

1M 32K x 32 

Vee = 3.13-3.6V 
Sync. Burst Pipeline 

* : New product ** : Under development 

Access! Cycle Type name (ns) 

5.5/10.0 M5M5Vl132FP-6 
7.0/13.3 M5M5Vl132FP- 7 
8.0/15.0 M5M5Vl132FP-8 
10.0116.7 M5M5V 1132FP- 1 0 
7.0/13.3 M5M5V1132FP- 7L 
8.0/15.0 M5M5V1132FP-8L 
10.01 16.7 M5M5Vl132FP-l0L 

3.0/6.7 
M5M5Vl132AFP-3 
M5M5Vl132AGP-3 

4.0/8.0 
M5M5V1132AFP-4 
M5M5Vl132AGP-4 

5.5/10.0 
M5M5V1132AFP-6 
M5M5V1132AGP-6 

7.0/13.3 
M5M5V1132AFP-7 
M5M5V1132AGP-7 

8.0/15.0 
M5M5V1132AFP-8 
M5M5V1132AGP-8 

• MITSUBISHI 
.... ELECTRIC 

. Package 
Page 

outline 
28P4Y 
28POJ 
28P2C-A 
28P4Y 

5-3 

28POJ 
28P2C-A 

** 28POJ 

** 28P2C-A 

** 28POJ 

** 28P2C-A 
5-9 

** 28POJ 

** 28P2C-A 

Package 
Page 

outline 

* * * * 100P6S-C 
5-15 

* * * ** 
** 100P6A 

** 100P6S-C 

** 100P6A 

** 100P6S-C 
5-28 

** 100P6A 

** 100P6S-C 

** 100P6A 

** 100P6S-C 

** 100P6A 

1 - 15 



MITSUBISHI LS.ls 

ORDERING INFORMATION 

Understanding the Type-Designation Code 
Type-designation examples are provided below to provide 
information about the products and their packages. These 
type designations are comprised of code elements. The blanks 
in some of the examples indicate that a code .element is not 
necessary. When writing the type designation. the blank 
spaces are closed. 

Example 1. 

Example.2.(Package) 

® 1 : DIP (Except for Plastic) 

2 : SOP 

3: TSOP 

4 : DIP ( Plastic) 

5: SIP,ZIP 

6: QFP 

8: PGA 

9 : Specialize. SIP 

o : Leadless. PLCC. SOJ 

1 - 16 

, .. , .. :' '. II i.'L:_· _-_~_._. _; ____ Difference of Electrical Characteristics 

Package strip 

Memory style. Capacity etc. 

'--------------- Use. recommended operating conditio·ns. etc. 
(N 6M' indicates AS memory) 

'-----------------Type a sign Mitsubishi main designation 

: .. *~~ . j''lli _.'v.ta·)!:; 
'-------Auxiliary outline code 

Package outline® 

'---------- Package structure@ 

L-__________ Number of pins 

'.' MITSUBISHI .... ELECTRIC. 

@ K : Glass-sealed ceramic 

N : PCB Module (Glass epoxy) 

P : Molded plastic 



DIP 

SOJ 

• , 
.~ 

24P4Y 

28P4 

28P4F 

28P4Y 

32P4 

32P4Y 

28POK 

24POJ 

28POJ 

32POJ 

SOP 

TSOP 

QFP 

• MITSUBISHI 
..... ELECTRIC 

MITSUBISHI LSls 

PACKAGE OUTWARD 

.""". 28P2W-C 

.",. 32P2M-A 

~ 28P2C-A 

~ 28P2C-B 

~ 
32P3H-E 

32P3H-F 

."",. 32P3Y-H 

."",. 32P3Y-J 

~ 
44P3W-H 

."",. 44P3W-J 

100P6S-C 

1 - 17 



24P4Y 
EIAJ Package Code I * DIP024-P-0300 I 

Scale: 2/1 

« 

SEATING PLANE /' 
-.J 

28P4 

Scale: 1.5/1 

SEATING PLANE 

1 ~ 18 

MITSUBISHI LSls 

PACKAGE OUTLINES 

JEDEC Code I Weight(g) I 
~ I 1.61 I 

® @ 

ij: : : : : : : : : :0]1 wI 

CD 

D I!H I!H 
I-- H (--' I 
'---

, , 
I I 

~ 

D 

D I- HH H H l-

V v v V 

bl 
I- ..... ~ ~ --;0 

D 

• MITSUBISH. I 
..... ELECTRIC 

@ 

,;( 

II .~ 
l-

Plastic 24pin 300mil DIP 

"J ,- r-

~ 

'-- e---

'"' 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A ~ - 4.75 
Al 0.51 ~ ~ 

A2 3.65 ~ 

b 0.4 0.5 0.6 
bl 1.1 1.2 1.5 
b2 0.9 1.0 1.3 
c 0.2 0.25 0.32 
D 29.4 29.6 29.8 
E 6.75 6.9 7.05 
llil 2.54 

~ ~ 7.62 ~ 

L 3.0 ~ 

8 0' 15' 

Plastic 28pin 600mil DIP 

Symbol 

A 
Al 

b 

Dimension in Millimeters 
Min Nom Max 

5.5 
0.51 

3.8 
0.4 0.5 0.6 
1.1 1.2 1.5 
0.22 0.27 0.34 

36.5 36.7 36.9 
12.85 13.0 13.15 

2.54 
15.24 

3.0 
0' 15' 



MITSUBISHI LSls 

PACKAGE OUTLINES 

28P4F 
EIAJ Package Code I JEDEC Code I Weight(g) I 
* DIP028-P-0400 I - I 2.9 I 

Scale: 2/1 

@ @ 

Ilrlrlrlrlrlrlrlrlllrlrlrlr'l 

~ I 
w 

l)l,) l,)l,)l,)l,)l,)l,)l,)l,) l,)l,)l,)LJ 

CD @ 

D 

SWING PLANE < ~ J:1 ~! ~ ! H(:H~ J:1 r:1 fl H r:1 H,c~ =" 
-.JL- V ' , ~ V V V <{ ~ 11111:1 III -

~ bl b b2 . '::""k- ~_ 

28P4Y 
EIAJ Package Code I JEDEC Code I Weight(g) I * DIP028-P-0300 I - I 1.93 I 

Scale: 2/1 

@ @ 

~: :: : : : : : : : : :0]1] 
CD @ 

0 

<{ D H 1::J!1-J!H H r-- H H H H H r-- .if' 
'------

I--

Jl II I ....J 

'---- ~ ~ v 

SEATING PLANE ~ 
v IV v v v v l 
~ k- ~~ ~k-

• MITSUBISHI 
.... ELECTRIC 

;;: 

Plastic 28pin 400mil DIP 

'] 
,.- r--

~ 

'-- f.--

",/ 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A - - 5.08 
Al 0.51 - -

A2 - 3.8 -

b 0.4 0.5 0.6 
bl l.l 1.2 1.5 
b2 0.9 1.0 1.3 
c 0.2 0.25 0.32 
0 34.48 34.68 34.88 
E 9.25 9.4 9.55 
[f] 2.54 

~ 10.16 
L 3.0 - -

8 0' - 15 ' 

Plastic 28pin 300mil DIP 

od 
,.- r-

Ei ,~ 

'-- ,---

'" 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A - 4.75 
Al 0.51 
A2 3.65 
b 0.4 0.5 0.6 
bl l.l 1.2 1.5 
b2 0.9 1.0 1.3 
c 0.2 0.25 0.32 
0 34.45 34.65 34.85 
E 6.75 6.9 705 
[f] - 2.54 -

el - 7.62 -

L 3.0 - -

8 D· - 15' 

1- 19 



32P4 
JEDEC Code 

Scale: 1.5/1 

D 

--1-

SEATING PLANE 

32P4Y 
EIAJ Package Code I JEDEC Code I Weight (g) I * DIP032-P-0300 I - I I 

Scale: 2/1 

@ @ 

MITSUBISHI LSls 

PACKAGE OUTLINES 

Plastic 32pin 600mil DIP 

Symbol 

A 
Al 

b 

"",I 

Dimension in Millimeters 
Min Nom Max 

5.1 
0.51 

3.8 
0.35 0.45 0.55 
1.1 1.2 1.5 
0.2 0.25 0.32 

40.4 40.6 40.8 
12.85 13.0 13.15 

2.54 
15.24 

3.0 
0' 15' 

Plastic 32pin 300mil DIP 

=~ 

~::: : : : : : : : : : : :0]1 wi 

,- r-

.~ 

'- I:::::-
'~ 

CD 

D 

<o--f i=l ~~ llRJl i=l fl rj I=' g!= 
L-- V U W W V V v V ~. I I l~ u 

SEATING PLANE ~ b] ~ ~ b2 

1 - 20 
'. _- _ MlTSUBISH. I ..... ELECTRIC 

@ 

~ 

.-
~ 

Symbol 

A 
Al 
k2 
b 

'bl 
b2 
c 
D 
E 
~ 
rel1 
L 
() 

"",I 

Dimension in Millimeters 
Min Nom Max 

4.75 
0.51 - -

- 3.65 -

0.4 0.5 0.6 
1.1 1.2 1.5 
0.9 1.0 1.3 
0.2 0.25 0.32 

39.56 39.76 39.96 
6.75 6.9 7:05 
- 2.54 -
- 7.62 -

3.0 - -

0' 15' 



MITSUBISHI LSls 

PACKAGE OUTLINES 

28P2W-C 
EIAJ Package Code I JEDEC Code I Weight(g) I * SOP028-P-0450 I - I 0.58 J 

Scale .: 2.5/1 

@ @ 

H ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
/" 

I 0 w 
I 

0 

1~ ~yyyyyyyyyyyy~ 

A2 Ai 
D 

~& ~rllit~ 
~ 

Detail F --

32P2M-A 
EIAJ Package Code I JEDEC Code I Weight(g) I * SOP032-P-0525 I - I 1.29 I 

Scale: 2.5/1 

@ @ 
.-W~~~~~~~~~~~~~~g -- r-

0 w 
I w 

0 (rR ~£~~~~~~~~~~~~~~~ 

D A2 Al 

~D~~fDrw~oe CD _0 

.:11 ~~, 
o y ~ 

Detail F --

• MITSUBISHI 
.... ELECTRIC 

-- ._----------

Plastic 28pin 450mil SOP 

~ b2 

'I I' 'I 1 ' 

{~ T:fT~ 
-OO-.--<---~_8_ --J:------ ---

Recommended Mount Pad 

Dimension in Millimeters 
Symbol 

Min Nom Max 
A - - 2A 
Ai 0.05 - -

Az - 2.0 -

b 0.35 OA 0.5 
c 0.13 0.15 0.2 
D 17.3 17.5 17.7 
E 8.2 8A 8.6 
[ill - 1.27 -

HE 11.63 11.93 12.23 
L 0.8 1.0 1.2 
Li - 1.765 -

y - - 0.15 
e 0' - 10' 

b2 - 0.76 -

[ill] - 10.58 -

12 1.75 - -

Plastic 32pin 525mil SOP 

[ill b2 

'I I' 'I I' 

{~ ffT~ 
-OO--<---~_8_ --J:---

--- ---

Recommended Mount Pad 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A - - 3.05 
Ai 0 0.1 0.2 
Az - 2.75 -

b 0.35 OA 0.5 
C 0.13 0.15 0.2 
D 20.55 20.75 20.95 
E 11.3 11A 11.5 
[ill - 1.27 -

HE 13.8 14.1 14A 
L 0.6 0.8 1.0 ..J1 LI - 1.35 -

y - - 0.15 
(J 0' - 8' 

b2 - 0.76 -

[ill] - 13.34 -

12 1.27 - -

1 - 21 



28P2C-A 
EIAJ Package Code 

Scale: 3/1 

w 

28P2C-B 
EIAJ Package Code 

Scale: 3/1 

1 - 22 

MITSUBISHI LSls 

PACKAGE OUTLINES 

Plastic 28pin 8X 13 4mm TSOP( I) 
I JEDEC Code I Weight(g) I 
I - I 0.23 I 

Ho 

~ Recommended Mount Pad 

Detail F 

1 JEDEC Code I Weight(g) I 
I - I 0.23 I 

HD 

:~ 

Detail F 

• MITSUBISH. I 
...... ELECTRIC 

Symbol 

A 

b 
c 
D 
E 

Ho 
L 

y 
() 

Mo 

Dimension in Millimeters 
Min Nom Max 
- - 1.2 
o 0~05 0.15 
- 1.0 -

0.15 0.2 0.3 
0.13 0.15 0.2 

11.7 11.8 11.9 
7.9 8.0 8.1 
- 0.55 -

13.1 13.4 13.7 
0.4 0.5 0.6 
- 0.8 -

0.1 
10 0 

0.25 
0.9 

12.0 

Plastic 28pin 8X 13.4mm TSOP( I) 

Recommended Mount Pad 

Symbol 

A 

b 
c 
D 
E 

Ho 
L 
Ll 
y 
B 

Mo 

Dimension in Millimeters 
Min Nom Max 
- - 1.2 
o 0.05 0.15 
- 1.0 -

0.15 0.2 0.3 
0.13 0.15 0.2 

11.7 11.8 11.9 
~9 &0 &1 
- 0.55 -

13.1 13.4 13.7 
0.4 0.5 0.6 
- 0.8 -

0.1 
O' 

0.25 
0.9 

12.0 



MITSUBISHI LSls 

PACKAGE OUTLINES 

32P3H-E Plastic 32pin 8x20mm TSOP( I) 
EIAJ Package Code I JEDEC Code I Weight(g) 

TSOP32-P-0820 I - I 0.37 

Scale: 3/1 

Ho 

D 

@ CD.,. '-J 
~ ~ ~ ~ ~ 

Mo 

@ll I' 'I F-<=- 1 = 

TT i !! 
II----------I-!-

BI LJ ! LJ 
f=~ I 

w :::::: 
~ ~ 1---101 y I Recommended Mount Pad 

~ ~ 
.~ ~ 
@~ E@ 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A 1.2 
Al 0.05 0.125 0.2 
A2 - 1.0 -

b 0.15 0.2 0.3 
c 0.105 0.125 0.175 
D 18.3 18.4 18.5 
E 7.9 8.0 8.1 
[ill - 0.5 -

Ho 19.8 20.0 20.2 
L 0.4 0.5 0.6 
LI - 0.8 -

y - - 0.1 
(j 0" - 10" 

b2 - 0.225 -
Detail F 

12 0.9 - -

Mo - 18.6 -

32P3H-F Plastic 32pin 8x20mm TSOP( I) 
EIAJ Package Code I JEDEC Code I Weight (g) I 

TSOP32-P-0820 I - I 0.37 I 
Scale: 3/1 

Ho 

D 

~--.---- --.-.~~-

----l01 y I 

Detail F 

.• MITSUBISHI 
.... ELECTRIC 

Recommended Mount Pad 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A 1.2 
Al 0.05 0.125 0.2 
A2 - 1.0 -

b 0.15 0.2 0.3 
c 0.105 0.125 0.175 
D 18.3 18.4 18.5 
E 7.9 8.0 8.1 
~ - 0.5 -

Ho 19.8 20.0 20.2 
L 0.4 0.5 0.6 
LI - 0.8 -

y 0.1 
(j 0" - 10" 

b2 - 0.225 -

12 0.9 - -

Mo - 18.6 -

1 - 23 
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PACKAGE OUTLINES 

32P3Y-H Plastic 32pin 400mil TSOP(II) 
EIAJ Package Code I JEDEC Code I Weight (g) I 
TSOP032-P-0400 I - I 0.53 I 

[ill b2 
Scale: 3/1 11 -rr 

F {oo T _ D;j 
·~RRRRRRRRRRRRRR~ 

o O=:::r=::=O 
w w D Recommended Mount Pad I 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A - - 1.2 

.~ t:l t:l t:l tjtj t:l t:l t:l tjtjtl tjtj t:l ~ Al 0.05 0.125 0.2 

lli A2 - 1.0 -

b 0.35 0.4 0.5 

~ c 0.105 0.125 0.175 

1J:HM~~~7HHMJf; l!f 
D 20.85 20.95 21.05 
E 10.06 10.16 10.26 

[§] - 1.27 -

HE 11.56 11.76 11.96 
L 0.4 0.5 0.6 
LI - 0.8 -

A2 Al Y - - 0.1 
(j O· - 10" 

Detail F ME - 10.36 -

--~ 

12 0.9 - -

b2 - 0.76 -

32P3Y-J Plastic 32pin 400mil TSOP(II) 
EIAJ Package Code I JEDEC Code I Weight(g) I 
TSOP032-P-0400 J - I 0.53 I 

Scale: 3/1 [ill b2 

11 -rr 
F {Wf_D;j m @ 

·R R R R R R R R R R R R R R R R 
0 

o O=:::r=::=O 
w Recommended Mount Pad 

I w 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A - - 1.2 
Al 0.05 0.125 0.2 

[L-
A2 - 1.0 -

.~ t::J t::J t::J t::J t::J t::J t::J t::J t::J t::J t::J t::J t::J t::J S b 0.35 0.4 0.5 
c 0.105 0.125 0.175 

~ D 20.85 20.95 21.05 

0 -f§[ E 10.06 10.16 ]0.26 

TI;~H1:~:7MHHJfd 
[§] - 1.27 -

~ m-A: 
HE 11.56 11.76 11.96 
L 0.4 0.5 0.6 
LI - 0.8 . -

y -- - 0.1 
{} O· - 10' 

ME - 10.36 -

12 0.9 - -

Detail F b2 - 0.76 ---

1 - 24 
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MITSUBISHI LSls 

PACKAGE OUTLINES 

44P3W-H Plastic 44pin 400mil TSOP(II) 
EIAJ Package Code I JEDEC Code I Weight(&) J 

TSOP044-P-0400 I - I 0.47 I 

Scale: 3/1 

F 

..-----~n R R R R R R R R R R R R R R R R R R R R ~ 

lb, 
~ 

-'---__ ~~ t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I t::I ~ 

§C 
A2 Al 

D 

Detail F --

44P3W-J 
EIAJ Package Code I JEDEC Code -' Weight(g) I 
TSOP044-P-0400 I - I 0.47 I 

Scale: 3/1 

F 

~RRRRRRRRRRRRRRRRRRRR! r:! 
0 

w 
I w 

~t::It::1t::1t::1t::1t::1t::1t::1t::1t:1t:1t:1t:1t:1t:1t:1t:1t:1t:1t:1i ~ 
~ 

§[ D ...J _. 

~HnH1::;HHnrlHnHnHHHnJ 8 

~ o~: ~ ili A2 Al 

Detail F --

.• . MITSUBISHI 
.... ELECTRIC 
.~~- ... ~. ~-- .. ---

Recommended Mount Pad 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A - - 1.2 
Al 0.05 0.125 0.2 
A2 1.0 
b 0.3 0.35 0.45 
c 0.105 0.125 0.175 
D 18.31 18.41 18.51 
E 10.06 10.16 10.26 
Iill - 0.8 -

HE 11.56 11.76 11.96 
'L 0.4 0.5 0.6 
Ll - 0.8 -

Y - - 0.1 
8 0" - 10" 

ME - 10.36 -

12 0.9 -

b2 0.5 

Plastic 44pin 400mil TSOP(II) 

[ill b2 

11 ---,r 

{mm_l_O~ 
o O=:::r=::=O 

Recommended Mount Pad 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A - - 1.2 
Al 0.05 0.125 0.2 
A2 - 1.0 
b 0.3 0.35 0.45 
c 0.105 0.125 0.175 
D 18.31 18.41 18.51 
E 10.06 10.16 10.26 
Iill - 0.8 -

HE 11.56 11.76 11.96 
L 0.4 0.5 0.6 
Ll - 0.8 -

y - - 0.1 
8 0" 10" 

ME - 10.36 -

12 0.9 - -

b2 - 0.5 -

1 - 25 



28POK 
JEDEC Code 
Mo-061AA 

Scale: 3/1 

D 

o 
0 
CD @ 

bl 

~Oi i 
Jill b 

24PO~ 
EIAJ Package Code I JEDEC Code I Weight (g) 
* SOJ024-P-0300 I - I 0.68 J 

Scale: 3/1 

D c 
~I'"-

@ @ 
D on fln an 0 n il_n~ c--- r=v. 
p 0 w w ~ I 

dJO 0 
CD U U U U U U U.U U U @ '---

~ 

bl 

II 
r-. "~ ~lJ ~ 

~ Yol y IL SEATING PLANE 

1 - 26 
'. .. MITSUBISHI ..... ELECTRIC 

MITSUBISHI LSls 

PACKAGE OUTLINES 

Plastic 28pin 400mil SO") 

[§] b2 

II II 

[
_ ::t:: -It-±-! 

I±I 
~ ---.----

I 
-00- ---i--- --:e--r--

---+-----

Recommended Mount Pad 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A 3.35 3.45 3.55 
Al 0.8 
b 0.38 0.43 0.5 
bl 0.66 0.7 0.81 

0.18 0.2 0.25 
18.28 18.41 18.54 
10.03 10.16 10.29 

1.27 
9.27 9.4 9.53 

11.05 11.18 11.31 
2.25 2.35 2.45 

0.1 
b2 0.75 
11 1.2 
12 2.0 

Plastic 24pin 300mir SO") 

[§] b2 

II II 

~[. T:it13 
-OO----i----~U -+---

--- ---

Recommended Mount Pad 

Dimension in Millimeters 
Symbol 

Min Nom Max 
A 3.35 3.45 3.55 
Al 0.8 - ~ 

b 0.38 0.43 0.5 
bl 0.66 0.7 0.81 
c 0.18 0.2 0.25 
D 15.74 15.87 16.0 . 
E 7.52 7.62 7.72 
[§] ~ 1.27 ~ 

[elL 6.73 6.86 t>.99 
HE 8.35 8.45 8.55 
L 2.25 2.35 2.45 
y ~ ~ 0.1 
b2 ~ 0.75 ~ 

11 ~ 1.2 ~ 

12 2.0 ~ ~ 



MITSUBISHI LSls 

PACKAGE OUTLINES 

28PO.J Plastic 28pin 300mil SO"') 
JEDEC Code 

Scale: 3(1 

D 
c 

@ 

0 w W I 
Recommended Mount Pad 

0 
CD @ Symbol 

Dimension in Millimeters 
Min Nom Max 

A 3.35 3.45 3.55 
Al 0.8 
b 0.38 0.43 0.5 

bl bl 0.66 0.7 0.81 
0.18 0.2 0.25 

18.28 18.41 18.54 
7.52 7.62 7.72 

1.27 
6.73 6.86 6.99 
8.35 8.45 8.55 
2.25 2.35 2.45 

0.1 
b2 0.75 
11 1.2 
12 2.0 

32PO.J Plastic 32pin 300mil SO"') 
EIAJ Package Code I JEDEC Code I Weight (g) I * SOJ032-P-0300 I - I 1.03 I 

Scale: 3(1 
llil b2 

n- --rr 
D • F±l-~ 

--~ [i] ---r---

~""""""""""""",,® i---. .-r-- I 

) 0 W W 
I 

0 '--~ ----' 
~~~~~~~~~~~~~~~@ 

L 
~ 

bl 

:;: <~~qfW\ 
~ Yol y I ~ \ SEATING PLANE 

• MITSUBISHI 
"'ELECTRIC 

[i] 
Recommended Mount Pad 

Dimension in Millimeters 
Symbol 

Min Nom Max 
A 3.35 3.45 3.55 
Al 0.8 - -

b 0.38 0.43 0.5 
bl 0.66 0.7 0.81 
c 0.18 0.2 0.25 
D 20.82 20.95 21.08 
E 7.52 7.62 7.72 
~ - 1.27 -

reil 6.73 6.86 6.99 
HE 8.35 8.45 8.55 
L 2,25 2.35 2.45 
y - - 0.1 
b2 - 0.75 -

11 - 1.2 -

12 2.0 - -

1 - 27 



100P6S-C 
JEDEC Code 

Scale: 2/1 Ho 

D 

CD 

® 

® 
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MITSUBISHI LSls 

PACKAGE OUTLINES 

Plastic 100pin 14x20mm body QFP 

Recommended Mount Pad 

Symbol 
Dimension in Millimeters 
Min Nom Max 

A 3.3 
Al 0.2 0.35 0.5 
A2 2.8 
b 0.25 0.3 0.4 
c 0.13 0.15 0.2 
D 13.8 14.0 14.2 
E 19.8 20.0 20.2 
[ill 0.65 
Ho 17.6 17.9 18.2 
HE 23.6 23.9 24.2 
L 0.6 0.8 1.0 
LI 1.95 

0.1 
(j 0" 10" 

b2 0.35 
12 1.5 

Mo 15.3 
ME 21.3 



M1TSUBISHI LSI s 

SHIPMENT FORMS ACCORDING TO IC TYPES 

Type name Package outline 

M5M5255BP 28P4 (DIP) 
M5M5256BP 28P4 (DIP) 
M5M5255CP 28P4 (DIP) 
M5M5256CP 28P4 (DIP) 

M5M5255BKP 28P4Y (DIP) 
M5M5256BKP 28P4Y (DIP) 
M5M5255CKP 28P4Y (DIP) 
M5M5256CKP 28P4Y (DIP) 

M6M5255BFP 28P2W-C (SOP) 
M5M5256BFP 28P2W-C (SOP) 
M5M5255CFP 28P2W-C (SOP) 
M5M5256CFP 28P2W-C (SOP) 

M5M5256BVP, RV 28P2C (TSOP) 
M5M5256CVP, RV 28P2C (TSOP) 

M5M51008AP 32P4 (DIP) 
M5M51 T08AP 32P4 (DIP) 
M5M51008BP 32P4 (DIP) 

M5M51008AFP 32P2M-A (SOP) 
M5M51 T08AFP 32P2M-A (SOP) 
M5M51008BFP 32P2M-A (SOP) 

M5M51008AVP, RV 32P3H (TSOP) 
M5M51T08AVP, RV 32P3H (TSOP) 
M5M51008BVP, RV 32P3H (TSOP) 

M5M51016ATP, RT 44P3W (TSOP) 
M5M51016BTP, RT 44P3W (TSOP) 

M5M5408FP 32P2M-A (SOP) 
M5M5408AFP 32P2M-A (SOP) 

M5M5408TP, RT 32P3Y (TSOP) 
M5M5408ATP, RT 32P3Y (TSOP) 

* High-Speed SRAMs are shipped In tubes. 

-----.----- -~----

Tube 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

• . MITSUBISHI 
"-ELECTRIC 

Shipment forms 
Pallet Tape & Reel 

0 
0 
0 
0 

0 0 
0 0 

0 
0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 
0 

0 0 
0 0 
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MITSUBISHI LSls 

PRECAUTIONS IN HANDLING MOS ICs/LSls 

A MOS transistor has a very thin oxide insulator under the 
gate electrode on the silicon substrate. It is operated by 
altering the conductance (gm) between source and drain to 
control mobile charges in the channel formed by the applied 
gate voltage. 

If a high voltage were applied to a gate terminal. the 
insulator-film under the gate electrode could be destroyed. 
and all Mitsubishi MOS ICI lSls contain internal protection 
circuits at each input terminal to prevent this. It is inherently 
necessary to apply reverse bias to the P- N junctions of a 
MOS IC/lSI. 

Under certain conditions. however. it may be impossible to 
completely avoid destruction of the thin insulator-film due 
to the application of unexpectedly high voltage or thermal 
destruction due to excessive current from a forward biased 
P- N junction. The following recommendations should be 
followed in handling MOS devices. 

1. KEEPING VOLTAGE AND CURRENT TO EACH 
TERMINAL BELOW MAXIMUM RATINGS 

1. The recommended ranges of operating conditions provide 
adequate safety margins. Operating within these limits will 
assure maximum equipment performance and quality. 

2. Forward bias should not be applied to any terminal since 
excessive current may cause thermal destruction. 

3. Output terminals should not be connected directly to the 
power supply. Short- circuiting of a terminal to a power 
supply having low impedance may cause burn-out of the 
internal leads or thermal destruction due to excessive 
current. 

2. KEEPING ALL TERMINALS AT THE SAME 
POTENTIAL DURING TRANSPORT AND STORAGE 

When MOS IC! lSls are not in use. both input and output 
terminals can be in a very high impedance state so that they 
are easily subjected to electrostatic induction from AC fields 
of the surrounding space or from charged objects in their 
vicinity. For this reason. MOS ICI lSls should be protected 
from electrostatic charges while being transported and stored 
by conductive rubber foam. aluminum foil. shielded boxes or 
other protective precautions. 

3. KEEPING ELECTRICAL EQUIPMENT, WORK TABLES 
AND OPERATING PERSONNEL AT THE SAME 
POTENTIAL 

1. All electric equipment. work table surfaces and operating 

personnel should be grounded. Work tables should be 
covered with copper or aluminum plates of good 
conductivity. and grounded. One method of grounding 
personnel. after making sure that there is no potential 
difference with electrical equipment. is by the use of a 
wristwatch metallic ring. etc. attached around the wrist and 
grounded in series with a 1 MQ resistor. Be sure that the 
grounding meets national regulations on personnel safety. 

2. Current leakage from electric equipment must be prevented 
not only for personnel safety. but also to avert the 
destruction of MOS ICI lSls. as described above. Items 
such as testers. curve-tracers and synchro-scopes must 
be checked for current leakage before being grounded. 

4. PRECAUTIONS FOR MOUNTING OF MOS IC/lSls 
1. The printed wiring lines to input and output terminals 

of MOS IC! lSls should not be close to or parallel to 
high-voltage or high- power signal lines. Turning power 
on while the device is short- circuited. either by a ,solder 
bridge made during assembly or by a probe during 
adjusting and testing. may cause maximum ratings to be 
exceeded. which may result ,in the destruction of the 
device. 

2. When input! output. or input andlor output. terminals of 
MOS IC/lSls (now open-circuits) are connected. we must 
consider the possibility of current leakage and take 
precautions similar to § 2 above. To reduce such 
undesirable trouble. it is recommended that an interface 
circuit be inserted at the input or output terminal. or a 
resistor with a resistance that does not exceed the 
output driving capability of the MOS IC/lSI be inserted 
between the power supply and the ground. 

3. A filter circuit should be inserted in the AC power supply 
line to absorb surges which can frequently be strong 
enough to destroy aMOS ICI lSI. 

4. Terminal connections should be made as described in the 
catalog while being careful to meet specifications. 

5. Ungrounded metal plates should not be placed near input 
or output terminals of any MOS IC/lSls. since destruction 
of the insulation may result if they become 
electrostatically charged. 

6. Equipment cases should provide shielding from 
electrostatic charges for more reliable operation. When a 
plastic case is used. it is desirable to coat the inside of 
the case with conductive paint and to ground it. This is 
considered necessary even for battery-operated equipment. 

1 - 30 
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MITSUBISHI LS Is 

M5M5255BP ,FP ,KP-70,-85,-1 O,-12,-70L,-85L, 
-1 OL,-12L,-70LL,-85LL,-1 OLL,-12LL 

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

DESCRIPTION 
The M5M5255BP, FP, KP is a 262144-bit CMOS static RAM 

organized as 32768-words by 8-bits which is fabricated using 

high-performance double polysilicon CMOS technology. The 

use of resistive load NMOS cells and CMOS periphery result 

in a high-density and low-power static RAM. 

The M5M5255BP, FP, KP provides two chip select input 

(51, S2). It is ideal for battery back up application. 

FEATURES 

Access Power supply current 
Type name time Active Stand-by 

(max) (max) (max) 

M5M5255BP, FP, KP-70 70ns 
M5M5255BP, FP, KP-85 85ns 

2mA 
M5M5255BP, FP, KP-IO lOOns 
M5M5255BP, FP, KP-12 120ns 

M5M5255BP, FP, KP-70L 70ns 100>LA 
MSM5255BP, FP, KP-85L 85ns 

70mA 
(Vce = 5.5V) 

MSM5255BP, FP, KP-IOL lOOns 50>LA 
M5M5255BP, FP, KP-12L 120ns (Vee = 3.0V) 

M5M5255BP, FP, KP-70LL 70ns 20>LA 
M5M5255BP, FP, KP-85LL 85ns (Voc= 5.5V) 
M5M5255BP, FP, KP-l OLL lOOns IO>LA 
M5MS255BP, FP, Kp':12LL 120ns (Vee = 3.0V) 

• Single + 5V power supply 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS 
INPUTS 

• Package 

I 
III 
." 
"II 
.:a 

" " 

Outline 28P4(P) 
28P2W-C(FP) 
28P4Y(KP) 

• No clocks, no refresh 

• Data-hold on + 2V power supply 

• Directly TTL compatible: All inputs and outputs 

M5M5255Bp·· .. · .. · .. ·· .. ····· .. ·· .. ···· .. 28pin 600mil DIP 

M5M5255BKp·····························28pin 300mil DIP 

M5M5255BFP ..... 28pin small outline package(SOP) 

• Three-state outputs : OR-tie capability 

• Simple memory expansion by SI, 82 

• Common data I/O 

BLOCK DIAGRAM 

ADDRESS INPUTS 

A14 

A12 

A7 

As 
As 

A2 
Al 

AO 

APPLICATION 
Small capacity memory units 

32768 WORD x 
8-BIT 

(512 ROWS x 
512 COLUMNS) 

WRITE CONTROL W ;~~-:---~~~==l==~lL---lJ INPUT lJ 
CHIP SELECT {51 20 

INPUTS S2 22 

...• ". MITSUBISHI 
"'ELECTRIC 

DATA 
INPUTS/ 
OUTPUTS 
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M5M5255BP,FP,KP-70,-85,-10,-12,-70L,-85L, 
-1 OL,-12L,-70LL,-85LL,-1 OLL,-12LL 

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

FUNCTION 

The operation mode of the M5M5255BP. FP. KP is de­

termined by a combination of the device control inputs 51. 

S2. and W_ Each mode is summarized in the function table_ 

A write cycle is executed whenever the low level W 
overlaps with the low level 51 and the high level S2. The 

address must be set up before the write cycle and· must be 

stable during the entire cycle. The data is latched into a cell 

on the trailing edge of W. 51 or S2. whichever occurs first. 

requiring the set-up and hold time relative to these edge to 

be maintained. 

writing are disabled. In this mode. the output stage is in a 

high-impedance state. allowing OR-tie with other chips and 

memory expansion by 51 and S2. The power supply current 

is reduced as low as the stand-by current which is specified 

as Icc3 or Icc4. and the memory data can be held + 2V 

power supply. enabling battery back-up operation during 

power failure or power-down operation in the non-selected 

mode_ 

A read cycle is executed by setting W at a high level while 

51 and S2 are in an active state(51 = L. S2 = H) 

When setting 51 at a high level or S2 at a low level. the 

chip is in a non-selectable mode in which both reading and 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply voltage 
V, Input voltage With 
VA OutPut voltage 

FUNCTION TABLE 

SI S2 W Mode 
H X X Non selection 
X L X Non selection 
L H L Write 
L H H Read 

Conditions 

respect to GND 

Topr Operating temperature Ta = 25"C 
Tst9 Storage temperature 

DQ 
High-impedance 
High-impedance 

Din 

Dout 

Ratings 
- 0.3 -7 

- 0.3 -Vee + 0.3 
o -Vee 
0-70 

- 65-150 

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

Symbol Parameter Test conditions 

V,H High input voltage 
V,L Low input voltage 
VOH High output voltage IOH = -lmA 
VOL Low output voltage IOL = 2mA 
II I nput leakage current V, = O-Vee 

10 Output leakage current 
51 = V,H or S2 = V,L 
Vila = O-Vee 

SI <0.2. S2 >Vee- 0.2 output open 
leel Active supply current(AC MOS level) Other inputs < 0.2 or > Vee - 0.2 

Min cycle 

SI = V,L or S2 = V,H output open 
lee2 Active supply current(AC TTL level) Other inputs = V,L or V,H 

Min cycle 

1). S2 ~ 0.2V. BP.FP.KP 
Other inputs = O-Ve 

lee3 Stand by supply current 2). 51;;; Vee - O.2V. BP.FP.KP-L 
S2 ;;; Vee - O.2V. 

Other inputs"" 0-, Vee BP.FP.KP-LL 

lee4 Stand by supply current 1). S2 = V,L 2)_ SI = V,H. S2 = V,H 
Other inputs = O-Vee 

-

C, Input capacitance (T. - 25 "C) V, = GND. V, = 25mVrms. f = 1 MHz 
Co Output capacitance (T. - 25 "C) Va = GND. Va = 25mVrms. f =1 MHz 

.. Note 1. Direction for current flOWing Into Ie IS Indicated as positive (no mark) 
2. Typical value is Vee = 5V. T. = 25"C 

2-4 
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Limits 
Min Typ Max 

2.2 Vcc+O.3 
- 0.3 0.8 

2.4 
0.4 
± 1 

± 1 

30 65 

35 70 

2 

100 

20 

3 

6 
8 

Icc 
Stand-by 
Stand-by 
Active 
Active 

Unit 
V 
V 
V 
"C 
°C 

Unit 

V 
V 
V 
V 

IlA 

IlA 

mA 

mA 

mA 

IlA 

IlA 

mA 

pF 
pF 



MITSUBISHI LS 15 

M5M5255BP ,FP ,KP-70,-85,-1 O,-12,-70L,-85L, 
-1 OL,-12L,-70LL,-85LL,-1 OLL,-12LL 

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

SWITCHING CHARACTERISTICS (T a = O~ 70 "C. Vee = 5V ± 10%. unless otherwise noted) 
Read cycle 

Limits 

M5M5255-70 M5M5255-85 M5M5255-10 
Symbol Parameter M5M5255-70L M5M5255-85L M5M5255-10L 

M5M5255-70LL M5M5255-85LL M5M5255-10LL 

Min Typ Max Min Typ Max Min Typ Max 
teR Read cycle time 70 85 100 
ta(A) Address access time 70 85 100 
ta(SI) Chip select 1 access time 70 85 100 
ta(S2) Chip select 2 access time 70 85 100 
tdis(SI) Output disable time after S1 high 30 30 35 
tdis(S2) Output disable time after S2 low 30 30 35 
ton(SI) Output enable time after SI low 5 10 10 
ten (52) Output enable time after S2 high 5 10 10 
tv(A) Data valid time after address change 20 20 20 

TIMING REQUIREMENTS (Ta = O~ 70 "C. Vee = 5V ± 10%. unless otherwise noted) 
Write cycle 

Symbol 

tew 
tw(W) 
tsu(A) 
tsu(A-WH) 
tsu(SI) 
tsu(S2) 
tsu(D) 
th(D) 
trec(W) 
tdis(W) 
ten(W) 

Limits 
M5M5255-70 M5M5255-85 

Parameter M5M5255-70L M5M5255-85L 
M5M5255-70Ll M5M5255-85ll 

Min Typ Max Min Typ Max 
Write cycle time 70 85 
Write pulse width 55 60 
Address set up time 0 0 
Address set UP time with respect to W· high 65 75 
Chip select set up time 
Chip select set up time 
Data set up time 
Data hold time 
Write recovery· time 
Output disable time after W low 
Output enable time after W high 

65 75 
65 75 
30 35 

0 0 
0 0 

25 
5 5 

•. MITSUBISHI 
..... ELECTRIC 

30 

M5M5255-10 
M5M5255-1 OL 
M5M5255-10ll 

Min Typ Max 
100 
60 

0 
80 
80 
80 
35 

0 
0 

35 
10 

M5M5255-12 
M5M5255-12L Unit 
M5M5255-12LL 

Min Typ Max 
120 ns 

120 ns 
120 ns 
120 ns 
40 ns 
40 ns 

10 ns 
10 ns 
20 ns 

M5M5255-12 
M5M5255-12L Unit 
M5M5255-12ll 

Min Typ Max 
120 ns 
70 ns 

0 ns 
85 ns 
85 ns 
85 ns 
40 ns 

0 ns 
0 ns 

40 ns 
10 ns 

2-5 



TIMING DIAGRAM 

Read cycle 

Ao-A14 

MITSUBISHI LS Is 

M5M5255BP ,FP, KP-70,-85,-1 O,-12,-70L,-85L, 
-1 OL,-12L,-70LL,-85LL,-1 OLL,-12LL 

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

tCR 

DQ1-DQ8 ________________________ ~~ 

(Dout) 

W = "H" level 

Write cycle (W control) 

tcw 

Ao-A14 

(Note 4) 

tsu(A-WH) 

tsu(A) tw(W) trec(W) 

w 
tsu(D) th(D) 

DQ1-DQ8 __________________________ ~-< 
(Din) 

DATA IN 
STABLE 

2-6 
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MITSUBISHI LS Is 

M5M5255BP,FP,KP-70,-85,-10,-12,-70L,-85L, 
-1 OL,-12L,-70LL,-85LL,-1 OLL,-12LL 

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

Write cycle (St control) 
tcw 

Ao-AI4 \ V \ / 
/ r-... / \. 

.0~~x~ ~ 
YNX' ,,~xxx,~ 

~ \~~~:) 

tsu(A) tsu(Sl) trec(W) 

~ V 
/ 

w SXX' (Note 4) g ~ )~ 
tsu(D) th(D) 

DOI-DOB 
(Din) 

V 
1\. 

DATA IN STABLE ~ 

Write cycle (Sz control) 

tcw 

Ao-AI4 \ K / 
tsu(A) tsu(S2) trec(W) 

1 \ 
\. 

~ cxx (Note4~~ 

w -~,~~ ~ 
(!'~~ 4) 

tsu(D) th(D) 

DOI-DOB 
(Din) 

V 
DATA IN STABLE ~ 

Note 3: Test condition 

Input pulse levels""""""""""""""" VIH = 2AV, VIL = O,BV 
Input rise and fall ,time """"",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,10ns 

Reference levels """"""''',,'''''''''''''''''''''' VOH = VOL = 1,5V 

Transition is measured ± 500mV from steady 

state voltage,(for ten, tdis) 

Output loads'"'''''''''''''''''''''' Fig. 1, CL = 100pF (BP, FP, Kp·85, ·10, ·12, ·85L, ·10L, ·12L, 

·85LL. ·1 OLL, ·12LL) 

CL = 30pF (BP, FP, KP·70, ·70L, -70LL) 

CL = 5pF (for ten, tdis) 

Note 4, Hatching indicates the state is don't care, 
5, Writing is executed while S2 high overlaps S1 and W low. 
6, If W goes low simultaneously with or prior to S1 low or S2 high. the output remains in 

the high-impedance state, 
7, Don't apply inverted phase signal externally when DO pin is in output mode, 

• MITSUBISHI 
"'ELECTRIC 

(Note 4) 

\ / 
/\. 

~(Note 4) 

: ~ ~ 
(N~t~ 4) 

000--1'-----. 

( Including ) 
scope and JIG 

Fig. 1 Output load 

~ 

Vee 

l.8kQ 

CL 
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POWER DOWN CHARACTERISTICS 

MITSUBISHI LS Is 

M5M5255BP ,FP ,KP-70,-85,-1 O,-12,-70L,-85L, 
-10L -12L -70LL -85LL -10LL -12LL , , , , , 

262144-BIT (3276S-WORD BY S-BIT) CMOS STATIC RAM 

ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter Test conditions 
Limits 

Min Typ 

VCC(PD) Power down supply voltage 2 

Chip select input 51 
2.2V ;>; VCC(PD) 2.2 

VI(ST) 
2V ;>; VCC(PD);>; 2.2V VCC(PD) 

VI(S2) Chip select input 82 
4.5V ;>; VCC(PD) 

VCC(PD) < 4.5V 

Vrx=3V. BP, FP, KP 

Icc(PD) Power down supply current 
Other i nputs=O-3V BP, FP, KP-L 
1). S1;>;O.2V 2). Si~ 
Vee-O.2V, S1 ~ Vee-O. 2V BP, FP, KP-LL 

* Ta = 25"C, ICC(PD) = 11lA 

TIMING REQUIREMENTS (Ta = 0-70"C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down setup time 

trec(PD) Power down recovery time 

POWER DOWN CHARACTERISTICS 
S, control 

VCC 

S2 control 

Vee 

VIH 

2-8 

tsu(PD) 

\ O.2V 

Test conditions 

4.5V 

S1 ;;;; vcc - O.2V 

4.5V 

S2;;; O.2V 

• MITSUBISHI 
.... ELECTRIC 

4.5V 

4.5V 

Limits 
Min Typ 

0 

tCR 

trec(PD) 

V 
O.2V 

Max 
Unit 

V 

V 

0.8 
V 

0.2 

2 mA 

50 ~A 

10* ~A 

Max 
Unit 

ns 

ns 
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L,-85L, 
-1 OL -12L -15L -70LL -85LL -1 OLL -12LL -15LL , , , , , , , 

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

DESCRIPTION 
This M5M5256BP, FP, KP is a 262l44-bit CMOS static 

RAM organized as 32768-words by 8-bits which is fabricated 

using high-performance double polysilicon CMOS technology. 

The use of resistive load NMOS cells and CMOS periphery 

result in a high-density and low-power static RAM. It is ideal 

for the memory systems which require simple interface. 

The stand-by current is low enough for a battery back-up 

application. It is mounted in a standard 28pin package and 

configured in an industrial standard 32K x 8-bit pinout. 

FEATURES 

Access Power supply current 

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

M5M5256BP, FP, KP-70 70ns 
M5M5256BP, FP, KP-85 85ns 
M5M5256BP, FP, KP-l0 lOOns 2mA 
M5M5256BP, FP, KP-12 l20ns 
M5M5256BP, FP, KP-15 l50ns 

M5M5256BP, FP, KP-70L 70ns 
100~A 

M5M5256BP, FP, KP-85L 85ns (Vee = 5.5V) 
M5M5256BP, FP. KP-l OL lOOns 70mA 

50~A 
M5M5256BP, FP. KP-12L l20ns (Vee = 3.0V) 
M5M5256BP, FP. KP-15L l50ns 

M5M5256BP, FP, KP-70LL 70ns 
20~A 

M5M5256BP, FP, KP-85LL 85ns 
(Vee = 5.5V) 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS 
INPUTS 

o 

Outline 28P4(P) 
28P2W·C(FP) 
28P4Y(KP) 

• Directly TTL compatible: All inputs and outputs 

• Three-state outputs: OR-tie capability 

• Simple memory expansion by S 
• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 
M5M5256BP, FP. KP-l OLL lOOns 

lO~A 
M5M5256BP, FP, KP-12LL l20ns 

M5M5256Bp· .. ···· .......... ··· .......... ·28pin 600mil DIP 

M5M5256BP, FP, KP-15LL l50ns 

• Single + 5V power supply 

• No clocks, no refresh 

• Data-hold on + 2V power supply 

BLOCK DIAGRAM 

A14 

A12 

A7 

A6 

A5 

ADDRESS INPUTS A4 
A3 

CHIP SELECT INPUT 

OUTPUT ENA8LE 
INPUT 

A2 

AI 

Ao 

(Vee = 3.0V) M5M5256BKp .. ······ .. · .... ···· .. · .... · .. 28pin 300mil DIP 

a: 
LU 
0 

8 
LU 
0 

?; 
0 a: 

M5M5256BFP ..... 28pin small outline packageCSOP) 

APPLICATION 

Small capacity memory units 

32768 WORD x 
8·BIT 

(512 ROWSx 
512 COLUMNS) 

• MITSUBISHI 
"ELECTRIC 

a: a: LU LU u:: u.. 
:J u.. 
rl. ::J 
:2 ro 
« 
LU 
(j) 

z 
LU 
(j) 

DATA 
INPUTS/ 
OUTPUTS 
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MITSUBISHI LS Is 

M5M5256BP ,FP ,KP-70,-85,-1 O,-12,-15,-70L,-85L, 
-1 OL,-12L,-15L,-70LL,-85LL,-1 OLL,.12LL,-15LL 

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

FUNCTION 
The operation mode . of the M5M5256BP, FP, KP is 

determined by a combination of the device control inputsS, 

Wand OE. Each mode is summarized in the function table. 

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 cellon the trailing edge of 

W,S, whichever occurs first, requiring the set· up and hold 

time relative to these edge to be maintained. The output 

enable OE directly controls the output stage. Setting the OE 

at a high level, the output stage is in a high·impedance state, 

and the data bus contention problem in the write cycle is 

eliminated. 

selectable mode in which both reading and writing are 

disabled. In this mode, the output stage is in a high· 

impedance state, allowing OR· tie with other chips and 

memory expansion by S. The power supply current is 

reduced as low as the stand·by current which is specified 

as Ice3 or lee4, and the memory data can be held + 2V 

power supply, enabling battery back· up operation during 

power failure or power·down operation in the non· selected 

mode. 

A read cycle is executed by setting W at a high level and 

OE at a low level while S are in an active state. 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vec Supply voltage 
VI Input voltage With 
Vo Output voltage 

FUNCTION TABLE 

S W OE Mode 
H X X Non selection 

L L X Write 
L H L Read 
L H H 

Conditions 

respect to GND 

Pd Power dissipation T. = 25"C 
Topr Operating temperature 
T5t9 Storage temperature 

DQ lee 
High·impedance Stand·by 

Din Active 
Dout Active 

High·impedance Active 

Ratings Unit 
- 0.3 -7 V 

- 0.3 -Vee + 0.3 V 
o -Vee V 

700 mW 
0-70 "C 

- 65-150 °C 

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

Symbol Parameter Test conditions 

VIH High input voltage 
VIL Low input voltage 
VOH High output voltage 10H = - lmA 
VOL Low output voltage 10L = 2mA 
II Input leakage current VI =O-Vee 
10 Output leakage current S = VIH or OE = VIH, VI/O = O-Vee 

S < 0.2, W > Vee-0.2 output open 
leel Active supply current(AC MOS level) Other inputs < 0.2 or > Vee - 0.3 

Min cycle 

S = VIL, W = VIH output open 
lee2 Active supply current(AC TTL level) Other inputs = VIL or VIH 

Min cycle 

S E::; Vee - 0.2V 
BP, FP, KP 

lee3 Stand by supply current 
Other inputs = O-Ve BP, FP, KP-L 

BP, FP, KP-LL 
lee4 Stand by supply current S - VIH, other inputs - O-Vee 
Ct Input capacitance (T. - 25 "C) VI - GND, VI - 25mVrms, f = 1 MHz 
Co Output capacitance (T.-25°C) Vo- GND, Vo = 25mVrms, f =1 MHz 

Note 1. Direction for current flowing Into Ie IS Indicated as positive (no mark) 
2. Typical value is Vee = 5V, T. = 25"(; 

2 - 10 
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Limits 
Unit 

Min Typ Max 
2.2 Vcc+O.3 V 

- 0.3 0.8 V 
2.4 V 

0.4 V 
± 1 "A 
± 1 "A 

30 65 mA 

35 70 mA 

2 mA 
100 "A 
20 "A 

3 mA 
6 pF 
8 pF 



MITSUBISHI LS Is 

M5M5256BP ,FP ,KP-70,-85,-1 O,-12,-15,-70L,-85L, 
-1 OL,-12L,-15L,-70LL,-85LL,-1 OLL,-12LL,-15LL 

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

SWITCHING CHARACTERISTICS (Ta = 0-70"C, Vcc = 5V ± 10%, unless otherwise noted) 
Read cycle 

Limits 
M5M5256-70 M5M5256-85 M5M5256-10 M5M5256-12 

Symbol Parameter M5M5256-70l M5M5256-85l M5M5256-10l M5M5256-12l 
M5M5256-70ll M5M5256-85ll M5M5256-10ll M5M5256-12ll 

Min Max Min Max Min Max Min Max 
tCR Read cycle time 70 85 100 120 
ta(A) Address access time 70 85 100 120 
tatS) Chip select access time 70- 85 100 120 
ta(OE) Output enable access time 35 45 50 60 
tdis(S) Output disable time after S high 30 30 35 40 
tdis(OE) Output disable time after OE high 25 30 35 40 
tentS) Output enable time after Slow 5 5 10 10 
ten(OE) Output enable time after OE low 5 5 10 10 
tv(A) Data valid time after address change 20 20 20 20 

TIMING REQUIREMENTS (Ta = 0-70 "C, Vcc = 5V ± 10%, unless otherwise noted) 
Write cycle 

Symbol Parameter 

tcw Write cycle time 
tw(W) Write pulse width 
tsu(A) Address set up time 
tsu(A-WH) Address set up time with respect to W high 
tsu(S) Chip select set up time 
tsu(D) Data set up time 
th(D) Data hold time 
trec(W) Write recovery time 
tdis(W) Output disable time after W low 
tdis(OE) Output disable time after OE high 
ten(W) Output enable time after W high 
ten(OE) Output enable time after OE low 

M5M5256-70 M5M5256-85 
M5M5256-70l M5M5256-85l 
M5M5256-70ll M5M5256-85ll 

Min Max Min Max 
70 85 
55 60 

0 0 
65 75 
65 75 
30 35 

0 0 
0 0 

25 30 
25 30 

5 5 
5 5 

•. MITSUBISHI 
..... ELECTRIC 

Limits 
M5M5256-10 M5M5256-12 
M5M5256-1 Ol M5M5256-12l 
M5M5256-10ll M5M5256-12ll 

Min Max Min Max 
100 120 
60 70 

0 0 
80 85 
80 85 
35 40 

0 0 
0 0 

35 40 
35 40 

10 10 
10 10 

M5M5256-15 
M5M5256-15l Unit 
M5M5256-15ll 

Min Max 
150 ns 

150 ns 
150 ns 
75 ns 
45 ns 
45 ns 

10 ns 
10 ns 
20 ns 

M5M5256-15 
M5M5256-15l Unit 
M5M5256cl5ll 

Min Max 
150 ns 
80 ns 

0 ns 
90 ns 
90 ns 
50 ns 

0 ns 
0 ns 

45 ns 
45 ns 

10 ns 
10 ns 

2 - 11 



TIMING DIAGRAM 

Read cycle 

MITSUBISHI LS Is 

M5M5256BP ,FP ,KP-70,-85,-1 O,-12,-15,-70L,-85L, 
-10L -12L -15L -70LL -85LL -10LL -12LL -15LL , , , , , , , 

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

tCR 

DQ1-DQ8 ....................................................... -*~ 
(Dout) 

W = "H" level 

Write cycle (W control) 

tcw 

Ao-A14 

tsu(S) 

tsu(A-WH) 

tsu(A) tw(W) 

W 

tsu(D) 

DQ1-DQ8 .................................................. ~~ ..... --< 
(Din) 

2 - 12 
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MITSUBISHI LS Is 

M5M5256BP ,FP, KP-70,-85,-1 O,-12,-15,-70L,-85L, 
-1 OL,-12L,-15L,-70LL,-85LL,-1 OLL,-12LL,-15LL 

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

Write cycle (5 control) 
tew 

Ao-A14 

tsu(A) toutS) 

(Note 6) 

w (Note 4) '>A<'Y'><N'>(')(')()A 
(Note 5) 

tsu(D) th(D) 

001-008 ______________________________ --< 
(Din) 

DATA IN STABLE 

Note 3: Test condition 

Input pulsE! levels .... ··· .. ·· .. ·· .. ·· .... ·· .. ··· VIH = 2.4V. VIL = 0.6V 
Input rise and fall time .............................................. IOns 

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

Transition is measured ± 500mV from steady 

state voltage. (for ten. tdis) 

Output k>ads ................... Fig. 1. CL = 100pF (BP. FP. KP-85. -10. -12. -15. -B5L. -1 OL. -12L. 

-15L. -B5LL. -lOLL. -12LL. -15LL) 

CL = 30pF (BP. FP. KP-70. -70L. -70LL) 

CL = 5pF (for ten. tdio) 

Note 4. Hatching indicates the state is don't care. 
5. Writing is executed in overlap of Sand W low. 

Vee 

1.8kQ 

DOo-~----+ 

CL 

( Including ) 
scope and JIG 

Fig. 1 Output load 

6. If W goes low simultaneously with or prior to S. the output remains in the high·impedance state. 
7. Don't apply inverted phase signal extemally when DO pin is in output mode. 

POWER DOWN CHARACTERISTICS 
ELECTRICAL CHARACTERISTICS (T a = 0-70 "C. unless otherwise noted) 

Symbol· Parameter Test conditions 

Vee(PD) Power down supply voltage 

VI(m Chip select input S' 2.2V ;:;i; Vee(PD) 
2V;:;i; Vee(PD);:;i; 2.2V 

Vee = 3V. 
BP.FP.KP 

lee(PD) Power down supply current BP.FP.KP-L 
Other i nputs=3V 

BP.FP.KP-LL 

* Ta = 25 "C. lee(PD) =, ~A 

TIMING REQUIREMENTS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down setup time 
trec(PD) Power down recovery ti me 

POWER DOWN CHARACtERISTICS 

Vee 

Test conditions 

4.5V 

So:vee-O.2V 

• . MITSUBISHI 
.... ELECTRIC 

4.5V 

Limits 
Unit 

Min Typ Max 
2 V 

2.2 
V 

Vee(PD) 

2 mA 
50 ~A 

10* ~A 

Limits 
Unit 

Min Typ Max 
0 ns 

teR ns 
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MITSUBISHI LS Is 

M5M5256BVP , RV-70L,-85L,-1 OL,-12L,-15L, 
-70LL,-85LL,-10LL,-12LL,-15LL 

262144-BIT (3276S-WORD BY S-BIT) CMOS STATIC RAM 

DESCRIPTION 
The M5M5256BVP. RV are 262144-bit CMOS static RAMs 
organized as 32768-words by 8-bit. They are fabricated using 
high-performance double polysilicon CMOS technology. The 
use of resistive load NMOS cells and CMOS periphery result 
in a high-density and low-power static RAM. Stand·by current 
is small enough for battery backup application. 

PIN CONFIGURATION (TOP VIEW) 

The M5M5256BVP. RV are packaged in a 28·pinvery small 
outline package which is a high reliability and high density 
surface mount device (SMD). Two types of devices are 
available. M5M52568VP (normal lead bend type package). 
M5M52568RV (reverse lead bend typEl' package). Using both 
type of devices. it becomes very easy to design a printed 
circuit board. 

FEATURES 

Access Power supply current 

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

M5M52568VP. RV-70L 70ns 
100~A 

M5M52568VP. RV-85L 85ns (Vee = 5.5V) 
M5M52568VP. RV-l0L lOOns 

50~A 
M5M52568VP. RV-12L 120ns 
M5M5256BVP. RV-15L 150ns 

(Vee = 3.0V) 

70mA 
M5M52568VP. RV-70LL 70ns 

20~ A 
M5M5256BVP. RV-85LL 85ns 

(Vee = 5.5V) 
M5M5256BVP. RV-l OLL lOOns 

1O~ A 
M5M5256BVP. RV-12LL 120ns 

(Vee = 3.0V) 
M5M5256BVP. RV-15LL 150ns 

• High density and high reliability surface mount device 28 
-pin 

very small outline package: 8.0mm x 13.4mm (typ) 
very thin package: 1 mm (typ) 

• Single + 5V power supply 
• Fully static operation 
• Data-hold on + 2V power supply 

BLOCK DIAGRAM 

AS 
AI3 
A14 
A12 
A7 
A6 
A5 
A4 

ADDRESS INPUTS A3 

~r- -
~I- a: 
?f>.---------.. i2 w 

32768 WORD 0 

~~ffi § x8BIT 
I--3}-------> (/) l±: f-o 

~~~ 
0 

~ 
(512 ROWSx 

~o 0 512 COLUMNS) 
~~ a: 

0'}-------> 

, T T 

- r-
a: a: w w u.. u.. 
::J u.. 
(L ::J 
:;> OJ 
q; I-
w ::J 
(/) 

(L 
z I-
w ::J 
(/) 0 

'-

M5M5256BVP 

Outline 28P2C·A 

M5M5256RV 

Outline 28P2C-B 

-

H 
13 
I 

~ I 
IS 
19 

001) 
002 
003 
004 DATA 
005 INPUTS/ 
006 OUTPUTS 

007 
DOs 

A2 

,L r- r-t--s)------o a: 
w 

AI 
Ao 

Al0 
All 
A9 

9}-------> ~ l±: za: 
I O}-------> ~ ~ 

:;>w 

38 21}-------> 0 

23}-------> ~~ o&l 
00 

24}----> ~ 
, '--- '---

WRITE CONTROL INPUT Vi 

CHIP SELECT INPUT S 

OUTPUT ENABLE INPUT OE 

i 
20 IfLJ 

lh 22 ~ 
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MITSUBISHI LS Is 

M5M5256BVP,RV-70L,-85L,-10L,-12L,-15L, 
-70LL,-85LL,-10LL,-12LL,-15LL 

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

• Package 

M5M5256BVP. RV 

.. ·· .. ···28 pin Thin Small Outline Package (TSOP) 

APPLICATION 

IC card. memory module 

FUNCTION 

The operation mode of the M5M5256BVP. RV is determined 

by a combination of the device control inputs S. Wand DE. 
Each mode is summarized in the function table. 

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 cell on the trailing edge of 

W. S. whichever occurs first. requiring the set·up and hold 

time relative to these edge to be maintained. The output 

FUNCTION TABLE 

S W DE Mode DQ 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 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply voltage 
VI Input voltage With 
Vo Output voltage 

enable DE directly controls the output state. Setting the OE 

at a high level. the output state is in a high·impedance state. 

and the data bus contention problem in the write cycle is 

eliminated. 

A read cycle is executed by setting W at a high level and 

DE at a low level while S are in an active state. 

When setting S at a high level. the chip is in a non· 

selectable mode in which both reading and writing are 

disabled. In this mode. the output state is in a high· 

impedance state. allowing OR-tie with other chips and 

memory expansion by S. The power supply current is 

reduced as low as the stand·by current which is specified 

as Icc3 or lee4. and the memory data can be held + 2V 

power supply. enabling battery back ·up operation during 

power failure or power·down operation in the non· selected 

mode. 

Conditions Ratings Unit 
- 0.3-7 V 

respect to GND - 0.3-Vee + 0.3 V-
O-Vee V 

Pd Power dissipation Ta = 25"C 700 mW 
Topr 
Tstg 

Operating temperature 
Storage temperature 

• MITSUBISHI 
.... ELECTRIC 

0-70 "C 
- 65-150 "C 
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MITSUBISHI LS Is 

M5M5256BVP,RV-70L,-85L,-10L,-12L,-15L, 
-70LL,-85LL,-10LL,-12LL,-15LL 

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

ELECTRICAL CHARACTERISTICS (Ta = 0-70OC, Vee = 5V ± 10%, unless otherwise noted) 

Symbol Parameter Test conditions 

V,H High-level input voltage 

V,L Low-level input voltage 

VOH High-level output voltage 10H = -lmA 

VOL Low-level output voltage IOL = 2mA 

II Input leakage current VI- O-Vee 

10 OutPut leakage current S = V,H or OE = VIH, VI/a = O-Vee 

Active supply current 
5<0.2V, W>Vcc-O.2V, Output open 

leel Other inputs<O.2V or >Vcc-O.2V 
(AC, MOS level) Mi n. eyel e 

Active supply current 
S = VIL, W = VIH, Output open 

lee2 (AC, TTL, level) 
Other inputs = V,H or V,L 
Min. cycle 

lee3 Stand by supply 
S> Vee - 0.2V I BVP, RV-L 

current Other inputs;, O-Vee I BVP, RV-LL 

lee4 Stand by supply current S = VIH, Other inputs = O-Vee 

Ci Input capacitance (T. = 25 OC) V, = GND, V, = 25mVrms, f = 1 MHz 

Co Output capacitance (T. = 25 OC) Va = GND, Va = 25mVrms, f = 1 MH 

Note 1. Direction for current flowing into Ie is indicated as positive (no mark). 
2. Typical value is Vee = 5V, T. = 25 "C. 

Min 
2.2 

- 0.3 
2.4 

SWITCHING CHARACTERISTICS (Ta = 0-70OC, Vee = 5V ± 10%, unless otherwise noted) 
Read Cycle 

Limits 

Symbol Parameter 
M5M5256·70L M5M5256-85L M5M5256-1 OL 
M5M5256·70Ll M5M5256-85ll M5M5256-10ll 

Min Max Min Max Min Max 

teR Read cycle time 70 85 100 
t.(A) Address access time 70 85 100 
t.(S) Chip select access time 70 85 100 
t.(OE) Output enable access time 35 45 50 
tdis(S) Output disable time after S high 30 30 35 
tdis(OE) Output disable time after OE high 25 30 35 
ten(S) Output enable time after Slow 5 5 10 
ten(OE) Output enable time after OE low 5 5 10 
tv(A) Data valid time after address 20 20 20 

TIMING REQUIREMENTS (Ta = 0-70°C, Vee = 5V ± 10 %,' unless otherwise noted) 
Write Cycle 

Limits 
M5M5256-70L M5M5256-85L M5M5256-10L 

M5M5256·12L 
M5M5256·12Ll 

Min Max 
120 

120 
120 

60 
40 
40 

10 
10 
20 

M5M5256-12L 

Limits 
Typ Max 

Vcc+0.3 
0.8 

0.4 

± 1 
± 1 

30 65 

35 70 

100 
20 

3 
6 
8 

M5M5256·15L 
M5M5256-15ll 

Min Max 
150 

150 
150 
75 
45 
45 

10 

10 
20 

M5M5256-15l 
Symbol Parameter M5M5256-70ll M5M5256·85Ll M5M5256-10Ll M5M5256-12Ll M5M5256-15Ll 

Min 

tew Write cycle time 70 
tw(W) Write pulse width 55 
tsu(A) Address set up time 0 
tsu(A-WH) Address set up time respect to W high 65 
tsu(S) Chip select set up time 65 
tsu(D) Data 'set up time 30 
th(D) Data hold time 0 
trec(W) Write recovery time 0 
tdis(W) Output disable time after W low 
tdis(OE) Output disable time after OE high 
ten(W) Output enable time after W high 5 
ten(OE) Output enable time after OE low 5 

2 - 16 

Max Min Max Min 

85 100 
60 60 

0 0 
75 80 
75 80 
35 35 

0 0 
0 0 

25 30 
25 30 

5 10 
5 10 

• ' , MITSUBlSH, I 
.... ELECTRIC 

Max Min Max Min Max 
120 150 
70 80 

0 0 
85 90 
85 90 
40 50 

0 0 
0 0 

35 40 45 
35 40 45 

10 10 
10 10 

Unit 

V 
V 
V 
V 

~A 

~A 

mA 

mA 

~A 

~A 

mA 
pF 
pF 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 

ns 

ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 

ns 
ns 

ns 
ns 
ns 
ns 
ns 



TIMING DIAGRAMS 

Read cycle 

Ao-A14 

MITSUBISHI LS Is 

M5M5256BVP ,RV-70L,-85L,-1 OL,-12L,-15L, 
-70LL,-85LL,-10LL,-12LL,-15LL 

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

tCR 

DQ1-DQ8 __________________________ ~ 

(Dout) 

W= "H" level 

Write cycle (Vii control mode) 

tcw 

Ao-A14 

tsu(S) 

tsu(A) tw(W) 

W 

DQ1-DQ8 ______________________ +-~~~ 
(Din) 

.• . MITSUBISHI 
.... ELECTRIC 

trec(W) 

2 - 17 



MITSUBISHI LS Is 

M5M5256BVP, RV-70L,-85L,-1 OL,-12L,-15L, 
-70LL,-85LL,-10LL,-12LL,-1.5LL 

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

Write cycle (5 control mode) 

tew 

Ao-A14 

tsu(S) trec(W) 

w 
(Note 5) 

tsu(D) th(D) 

DQ1-DQ8 ____ ~------------------------__i 
(Din) DATA IN STABLE 

Note 3: Test condition 

Input pulse levels··· .. · ...... · ................. VIH = 2.4V, VIL = O.6V 

Input rise and fall time ................................. · ............ 1 Ons 

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

Transition is measured ± 500mY from steady 

state voltage. (for ten, tdis) 

Output loads ...................................... · Fig. 1, CL = 100pF(85ns, lOOns, l20ns, 150ns) 

CL = 30pF (70ns) 

CL = 5pF (for ten, tdis) 

Note 4. Hatching indicates the state is don't care. 
5. Writing is executed in overlap of Sand W low. 
6. If W goes low simultaneously with or to S, the output remains in the high-impedance state. 
7. Don't apply inverted phase signal externally when DO pin is in output mode. 

2 - 18 
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Vee 

1.8kQ 

DO o----,-------l 

CL 
( Including ) 

'-----1 scopeandJIG 

Fig. 1 Output load 



POWER DOWN CHARACTERISTICS 

MITSUBISHI LS Is 

M5M5256BVP , RV-70L,-85L,-1 OL,-12L,-15L, 
-70LL,-85LL,-10LL,-12LL,-15LL 

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

ELECTRICAL CHARACTERISTICS eTa = 0-70"C. unless otherwise noted) 

Symbol Parameter Test conditions 

YCC(PD) Power down supply voltage 

YI(S) Chip select input S 2.2Y ~ YCC(PD) 
2V ~ YCC(PD) ~ 2.2V 

Icc(PD) Power down supply current 
Ycc = 3V. I BYP. RY·L 
Other inputs = 3V I BYP. RY·LL 

*Ta=25"C. ICC(PD)= 1 >LA 

TIMING REQUIREMENTS (Ta = 0-70"C. unless otherWise noted) 

Symbol Parameter 

tsu(PD) Power. down set up time 
trec(PD) Power down recovery time 

POWER DOWN CHARACTERISTICS 

Ycc 

Test conditions 

S<:Vcc-O.2V 

'. Mn5UBlSHI 
"'ELECTRIC 

Limits 
Unit 

Min Typ Max 
2 Y 

2.2 
Y 

VCC(PD) 

50 IJA 
10* IJA 

Limits 
Unit 

Min Typ Max 
0 ns 

tCR ns 
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MITSUBISHI LSls 

M5M5255CP ,FP ,KP-55LL,.55XL, 
-70LL,-70XL 

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

DESCRIPTION 
This M5M5255CP,FP,KP is a 262144-bit CMOS static RAMs 
organized as 32768-words by 8-bits which is fabricated using 
high-performance 3 polysilicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a 
high-density and low-power static RAM. M5M5255CP,FP,KP 
provides two chip select input~1,S2). Stand-by current Is small 
enough for battery back-up application. It is ideal for the memory 
systems which require simple interface. 

FEATURES 

Access time 
Power supply current 

Type name 

M5M5255CP ,FP,KP-55LL 
M5M5255CP,FP,KP-70LL 

M5M5255CP ,FP ,KP-55XL 
M5M5255CP ,FP ,KP-70XL 

eSingle +5V power supply 
e No clocks, no refresh 

(max) 

55ns 
70ns 

55n5 
70n5 

e Data-hold on +2V power supply 

Active 
(max) 

60mA 
(Vcc=5.5V) 

e Directly TIL compatible: All inputs and outputs 
e Three-state outputs: OR-tie capability 
eSimple memory expansion by ~1, S2 
eCommon data 1/0 

Stand-by 
(max) 

20p.A 
(Vcc=5.5V) 

5p.A 
(Vcc=5.5V) 

0.05p.A 
(VCC=3V,Typ) 

e Low stand-by current ...... · ...... · ............ 0.05p.A (Vcc=3V, typ) 
e Package 

M5M5255CP ............................................ ·28 pin 600 mil DIP 
M5M5255CFP ........................................... 28 pin 450 mil SOP 
M5M5255CKP .......................................... ·28 pin 300 mil DIP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

A7 
As 

ADDRESS As 
INPUTS A4 

A3 
A2 
Al 

Ao 

28 Vcc 

:~3}~:'~ 
24 A9 INPUTS 
23 All 
22 S2 ~~~.fELECT 
21 Al0 ADDRESS INPUT 
20 ~1 CHIP SELECT 

19 DQa}INPUT 
18 DQ7 DATA 
17 D06 INPUTS! 
16 DOs OUTPUTS 

--... ____ ~1~5 004 

Outline 28P4(P) 
28P2W-C(FP) 
28P4Y(KP) 
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MITSUBISHI LSls 
M5M5255CP, FP ,KP-55LL,.55XL, 

. -70LL,.70XL 
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M5255CP,KP,FP is determined by a 

combination of the device control inputs ~1,S2 and W. Each mode 

is summariezed in the function table. 

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. 

A read cycle is executed by setting W at a high level while 'S'1 and 

S2 are in an active state ('S'1='L", S2="H"). 

FUNCTION TABLE 

~1 S2 W Mode DO Icc 

H X X Non selection Hiah-impedance Stand-by 

L L X Non selection High-impedance Stand-by 

L H L Write DIN Active 
L H H Read DOUT Active 

BLOCK DIAGRAM 

As 

A13 

A14 

A12 
A? 

A6 

A5 

A4 

ADDRESS A3 
INPUTS 

A2 

A1 

Ao 

A10 

An 

A9 

WRITE CONTROL 
INPUT W 

CHIP SELECT 
~1 INPUT 

CHIP SELECT S2 INPUT 

When setting ~1 at a high level or S2 at a low level, the chip is in a 

non-selectable mode in which both reading and writing are 

disabled. In this mode, the output stage is in a high-impedance 

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

~1 and S2. The power supply current is reduced as low as the 
stand-by current which is specified as ICC3 or ICC4, and the memory 

data can be held +2V power supply,enabling battery back-up 

operation during power failure or power-down operation in the 

non-selected mode. 

a: D02 a: w w u: u.. D03 :::; u.. 
0- => 

D04 DATA :::!! III 
« DOs 

INPUTS/ 
w OUTPUTS 
en D06 z 
W DO? en 

DOs 

I-
ira: 
Zw -u.. 
«u.. 
I-=> «cc 
c . jvoo (5V) 

GND 
_ 14 (OV) 
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"'ELECTRIC 2 - 21 



MITSUBISHI LSls 
M5M5255CP, FP ,KP-55LL,.55XL, 

-70LL,-70XL 
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM 

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 
Topr Operating temperature 
Tstg Storage temperature 

• -S.OV In case of AC (Pulse wldth.::o30ns) 

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

Symbol Parameter Test conditions 

V,H High-level input voltage 
V,L Low-level input voltage 

High-level output voltage IOH=-1mA 
VOH 

IOH=-0.1mA 
VOL Low-level output voltage IOL=2mA 
Ii Input leakage current V,=O-VCC 
10 Output leakage current SI=VIH or S2=VIL, V,IO=O-VCC 

SI,;;;i0.2V, S2S;;Vcc-0.2 55ns 

Icc 1 
Active supply cu rrent Other inputs,;;;i0.2V 
(AC,MOS leveD ors;;Vcc~0.2V 

Output open Min.cycle 70ns 

SI=VIL or S2=VIH 55ns 
Icc2 

Active supply cu rrent Other inpuls=VIH or V,L (AC,TTL level) 
Output open Min.cycle 70ns 

1) S2,;;;i0.2V, 
Other inputs=O-Vcc -LL 

ICC3 Stand-by supply current 2) 91 S;;Vcc-0.2V, 
S2S;;Vcc-0.2V, -XL 
Other inputs=O-Vcc 

ICC4 Stand-by supply current 1) S2=VIL, 2). SI=VIH , S2=V,H 
Other inputs=O-Vcc 

• -S.OV in case of AC (Pulse width 30ns) 

CAPACITANCE (Ta=0-70'C, Vcc=5V±1 O%,unless otherwise noted.) 

Symbol Parameter Test conditions 

CI Input capacitance (Ta=25'C) VI=GND, VI=25mVrms, 1=1 MHz 

Co Output capacitance (Ta=25'C) Vo=GND,Vo=25mVrms, 1=1 MHz 

Notel: Direction for current flowing into IC is indicated as positive. (no mark) 
2: Typical value is Vcc=5V,Ta=25'C. 
3: CI,CO are periodically sampled and are not 100% tested. 
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Ratings Unit 
-0.3-7 V 

- 0.3·-Vee+0.3 V 
O-Vee V 

700 mW 
0-70 ·C 

-65-150 'C 

Limits 
Unit 

Min Typ Max 
2.2 VCC+O.3V V 

-0.3' O.S V 
2.4 

V 
VCC-O.5V 

0.4 V 
±1 pA 
±1 pA 

35 55 
mA 

30 50 

40 60 
mA 

35 55 

20 pA 

0.1 5 pA 

3 mA 

Limits 
Min Typ Max Unit 

6 pF 

S pF 



MITSUBISHI LSls 

M5M5255CP, FP, KP-55LL,-55XL, 
-70LL,-70XL 

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

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

(1) MEASUREMENT CONDITIONS 
Input pulse level ........................ VIH - 2.4V, VIL = 0.6V 
Input rise and fall time ............ ·5ns 
Reference level .......................... -VOH = VOL = 1.5V 

Transition is measured ±500mV from 
steady state voltage. (for ten, tdls ) 

Output loads ............................... Fig.1 , CL = 50pF 

CL = 5pF (for ten, tdls) 

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
talA) Address access time 
Ia(S1) Chip serect 1 access time 
Ia(S2) Chip serect 2 access time 
IdIB(S1) Output disable time after ~1 high 
IdIB(S2) Output disable time after S2 low 

ten(S1) Output enable time after ~1 low 
Ien(S2) Output enable time after S2 high 
!vIA) Data valid time after address change 

(3) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tw(W) Write pulse width 

tsu(A) Address set up time 

tsu(A-WH) Address set up time with respect to W high 
tsu(S1) 

tsu(S2) 

tsu(O) 

\h(0) 

tree(W) 

ldiB(W) 

Ien(W) 

Chip select 1 set up time 

Chip select 2 set up time 

Data set up time 
Data hold time 
Write recovery time 
Output disable time after W low 

Output enable time after W high 

. • . MITSUBISHI 

.... ELECTRIC 

vcc 

1.8kO 

000-_-----. 

CL 

( Including ) 
'--__ ~ scope and JIG 

Fig.1 Output load 

Limits 

MSM5255C·55LL, MSM5255C-70LL, Unit -55XL -70XL 

Min Max Min Max 

55 70 ns 

55 70 ns 

55 70 ns 

55 70 ns 

20 25 ns 

20 25 ns 

5 5 ns 

5 5 ns 

10 10 ns 

Limits 

M5M5255C-55LL, MSM5255C-70LL, Unit -55XL -70XL 

Min Max Min Max 

55 70 ns 

45 55 ns 

0 0 ns 

50 65 ns 

50 65 ns 

50 65 ns 

25 30 ns 

0 0 ns 

0 0 ns 

20 25 ns 

5 5 ns 
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(4) TIMING DIAGRAMS 
Read cycle 

AO-14 

52 

001-8 
(OOul) 

" " w= H level 

Write cycle (ill control) 

AO-14 

52 

w 

001-8 
(Oin) 

(Note 4) ............ 

(Note 4) 
"XXX 

(Note 4) ............ 

(Note 4) 
xxxx 

W 
I~ 

'V 
/1\ 

MITSUBISHI LSls 

M5M5255CP, FP ,KP-55LL,-55XL, 
-70LL,-70XL 

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

ICR 

If 
~ 

Ia (A) tv (A) 

Ia (51) 
: (Note 4) 

tdis (51) 
Ia (52) 

'(Note 4) 

ten (51) 

I+----t 
Ian (52) 

!dIs (52) 

1111 " 1\ 1\ I I 

Icw 

'V 
/1\ 

~X)\ 
(Note'4f 

Isu (A-WH) 

(Note 4) 
................ 

Isu (A) Iw (W) !ree (W) 

, If 
\ J 

Isu (D), Ih (D) 

V OATA IN \I 
1\ STABLE ./I 

!dis (W) ..... 
~ 

OQl-8 
(Oout) 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ~//////////////////////////////// 
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MITSUBISHI LSls 

M5M5255CP ,FP ,KP-55LL,-55XL, 
-70LL,-70XL 

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

Write cycle ('B'1 control) 

Ao-14 

52 

w 

001-8 

(Din) 

(Note 4) 
:XX)L 

(Note 4) 
xxxx 

I 
J\ 

tsu(A) 

1 

Icw 

If 
~ 

tsu(S) trec(W) 

If 
J 

: Mt:if 

{Note 4} 
xxxx 

tsu(O) !h(0) 

V DATA IN \I 
STABLE 11 

Write cycle (S2 control) 

Ao-14 

S2 

w 

001-8 
(Din) 

cw 

'II W 
J~ J~ 

tsu(A) tsu(S) trec(W) 

If \ 
J \ 

(Note 4) . <'N.;'ie 4) 
:xxxx' 

(Note 4) ·'hJ~i; 4i 
xxxx 

tsu(O) !h(Ot 

Y DATA IN "\I 
STABLE 11 

Note 4: Hatching indicates the state is don't care. 
5: Writing is executed while 52 high overlaps 51 and W low. 
6: IfW goes low simultaneously with or prior to 51 low or 82 high, the output remains in the high-impedance state. 
1: 00n1 apply inverted phase signal externally when DQ pin is in output mode. 
8: ten,tdis are periodically sampled and are not 100% tested. 
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POWER DOWN CHARACTERISTICS 

MITSUBISHI LSls 
M5M5255CP ,FP ,KP-55LL,-55XL, 

-70LL,-70XL 
262144-BIT (32768-WORD BY a-BIT) CMOS STATIC RAM 

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

Symbol Parameter 

Vee(PD) Power down supply voltage 

VI~1) Chip select input ~1 

VI(S2) Chip select input 82 

leC(PD) Power down supply current 

• Ta=2St, leC(PD)=1 ,uA(max) . 
•• Ta=2SoC, ICC(PD)=O.2,uA(max). 

Test conditions 

2.2V~Vce(PD) 

2V~Vee(PD)~2.2V 

4.5V~vCC(PD) 

VCe(PD)< 4.5V 

Vcc=3V 
Other inputs=0"",3V 
1) S2~0.2V or 
2) ~1;;:;Vcc-0.2V, 

S2;;:;Vec-0.2V 

(2) TIMING REQUIREMENTS (Ta=0-70°C ,VCC=5V±1 0%, unless otherwise noted.) 

Symbol Parameter 

lsu(PO) Power down set up time 

trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
~1 control mode 

Vee 

2.2V 

S2 control 

Vee 

Isu (PO) 

S2 

O.2V 

2 - 26 

Test conditions 

81 ;;:;Vee-0.2V 

S2~0.2V 
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Urn its 
Unit 

Min Typ Max 

2 V 
2.2 

VCC(PD) V 

0.8 

0.2 
V 

-LL 10· jJA 

-X L 0.05 2·· jJA 

Umits 

Min Typ Max 
Unit 

0 ns 
teR ns 

2.2V 

tree (Po) 

O.2V 



MITSUBISHI LSls 

M5M5256CP,FP,KP,VP,RV-55LL,-55XL, 
-70LL,-70XL 

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

DESCRIPTION 
This M5M5256CP. FP. KP. VP. RV is a 262144 ~ bit CMOS 
static RAMs organized as 32768- words by 8- bits which 
is fabricated using high - performance 3 polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
Stand - by current is small enough for battery back - up 
applicaton. It is ideal for the memory systems which require 
simple interface. 

Especially the M5M5256CVP. RV are packaged in a 28-pin 
thin small outline package. Two types of devices are available. 
M5M5256CVP (normal lead bend type package) and 
M5M5256CRV(reverse lead bend type package). Using both 
type of devices. it becomes very easy to design a printed 
circuit board. 

FEATURES 

Power supply current 
Type name Access time 

Active Stand-by (max) 
(max) (max) 

M5M5256CP. FP. KP. VP. RV-55LL 55ns 20 IlA 
M5M5256CP. FP. KP. VP. RV-70LL 70ns (Vee = 5.5V) 

60mA 

M5M5256CP. FP. KP. VP. RV-55XL 55ns 
(Vcc=5.5V) 51lA 

(Vee = 5.5V) 
M5M5256CP. FP. KP. VP. RV-70XL 70ns 0.051lA 

(Vee = 3V. typ) 

• Single + 5V power supply 
• No clocks. no refresh 
• Data-hold on + 2V power supply 
• Directly TTL compatible: All inputs and outputs 
• Three-state outputs: OR-tie capability 
• Simple· memory expansion by S 
• OE prevents data contention in the I/O bus 

• Common data I/O 
• Low stand-by current .............................. 0.05 Il A(typ) 

• Package 
M5M5256CP .......... · ...................... · 28 pin 600 mil DIP 
M5M5256CKp ................................ 28 pin 300 mil DIP 
M5M5256CFP" ............................. 28 pin 450 mil SOP 
M5M5256CVP. RV .................. 28pin 8 x 13.4mm' TSOP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

A14-+ I 
A12-+ 2 

A7 
AS 

Vee (5V) 
27_W ~R~~~L 

A?~~Grs A5 

26_AI31
INPUT 

25 -As ADDRESS 
24 -As INPUTS 

A4 
A3 
A2 
AI 
Ao 

23_AII OUTPUT 
22 -ITE f~pAu!?fE 

AODRESS INPUT 
20 -5 CHIP SELECT 

{
001_11 

DATA 
INPUTS/ 002- 12 

OUTPUTS 003- 13 
:;:~. :}I;'~~:s/ 
16 _005 OUTPUTS 

A7 
AS 
A5 
A4 
A3 

A3 
A4 
A5 
AS 
A7 

Vee 

GND 15_004 
----,,----_..---

28P4(P) 
Outline 28P2W-C(FP) 

28P4Y(KP) 

M5M5256CVP 

Outline 28P2C-A 

M5M5256CRV 

Outline 28P2C- B 

•. MITSUBISHI 
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MITSUBISHI LSls 

M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LL,-70XL 

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

FUNCTION 
The operation mode of the M5M5256CP. FP. KP. VP. RV is 
determined by a combination of the device control inputs 
S. Wand DE. Each mode is summariezed in the function table. 

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 cellon the trailing edge 
of W. S. whichever occurs first. requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable OE directly controls the output stage. Setting the OE 
at a high level. the output stage is in a high- impedance state. 
and the data bus contention problem in the write cycle is 
eliminated. 

FUNCTION TABLE 

S W OE Mode DQ 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 

BLOCK DIAGRAM 

A read cycle is executed by setting W at a high level and 
OE at a low level while S are in an active state. 

When setting S at a high level. the chip is in a non­
selectable mode in which both reading and writing are 
disabled. In this mode. the output stage is in a high­
impedance state. allowing OR - tie with other chips and 
memory expansion by S. The power supply current is reduced 
as low as the stand- by current which is specified as Icc3 
or Icc4. and the memory data can be held + 2V power supply. 
enabling battery back-up operation during power failure or 
power-down operation in the non-selected mode. 

r --- ----- --- ----

As 2 

a: a: w w u: 0 32768 WORD :J 8 x8 BIT a. DATA 
w Z INPUTS! 0 (512 ROWS x « OUTPUTS 

A7 

!: 512 COLUMNS) w 
Cf) 

~ z 
w 

AS 

A5 

A4 
Cf) 

A3 
ADDRESS 

INPUTS 
A2 

AI 

Ao 

A9 

I 

WRITE CONTROL INPUT W 
CHIP SELECT INPUT S 

OUTPUT E~~M OE 

;
VCC(5V) 

14 GND(OV) 

-=----------------------- -----
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MITSUBISHI LSls 

M5M5256CP, FP, KP, VP, RV-55LL,-55XL,-70LL,-70XL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3-7 
V, Input voltage With respect to GND - 0.3*-Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta = 25"C 700 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

* - 3.0V in case of AC (Pulse width:> 30ns) 

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

Symbol Parameter Test conditions 

V,H High-level input voltage 
V,L Low-level input voltage 
VOHI High-level output voltage 1 10H = -1mA 
VOH2 High -level output voltage 2 IOH = - 0.1mA 
VOL Low-level output voltage IOL = 2mA 
II Input leakage current VL = O-Vec 

10 Output leakage current S = V,H or 
()E = V,H. V'/O = O-Vee 

Active supply current 
S~0.2V 

Icci Other inputs ~ 0.2V 55ns 
(AC. MOS level) or;;: Vee - 0.2V 

Output open Min.cycle 70ns 

Active supply current S =VIL 55ns 
lee2 (AC. TTL level) 

Other inputs = V,H or V,L 
Output open Min.cycle 70ns 

lee3 Stand-by supply S ;;: Vec - 0.2V. -LL 
current Other inputs = O-Vee -XL 

lec4 Stand- by supply current S = V,H. Other inputs = O-Vee 

* - 3.0V in case of AC (Pulse width 30ns) 

CAPACITANCE (Ta = 0-70 "C Vee = 5V + 10 %. unless otherwise noted) -

Symbol Parameter T est conditions 

C1 Input capacitance (Ta = 25 "C) V, = GND. V, = 25mVrms. f = 1 MHz 
Co Output capacitance (Ta = 25 "C) Vo = GND. Vo = 25mVrms. f = 1 MHz 

.. Note 1. Direction for current flowing Into IC IS Indicated as positive. (no mark) 
2. Typical value is Vee = 5V. Ta = 25'C. 
3. 0. Co are periodically sam pled and are not 100 % tested. 

• MITSUBISHI 
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Limits 
Min Typ Max 
2.2 Vcc+O.3 

- 0.3' 0.8 
2.4 

Vee-O.5 
0.4 
± 1 

± 1 

35 55 

30 50 

40 60 

35 55 
20 

0.1 5 
3 

Limits 
Min I Typ I Max 

I I 6 

I .I 8 

Unit 
V 
V 
V 

mW 
"C 
"C 

Unit 

V 
V 
V 
V 
V 
~A 

~A 

mA 

mA 

~A 

~A 
mA 

Unit 

pF 
pF 
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MITSUBISHI LSls 

M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LL,-70XL 

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

AC ELECTRICAL CHARACTERISTICS (T a = 0-70 "C. Vee = 5V ± 10 % .• unless otherwise noted) 

(1) MEASUREMENT CONDITONS 
Input pulse level ...... ········· .. ····· .. ··-YIH = 2.4V. VIL = 0.6V 
Input rise and fall time .............. ·5ns 

Reference level······························VoH = VOL = 1.5V 

Transition is measured ± 500mV from steady 

state voltage. (for ten, tdis) 

DQ 0---.----1 

Vee 

1.8k Q 

Output loads .. ············· .. ··········· .. ···Fig.l. CL = 50pF 

CL 
L......-----4 (Including 

scope and JIG) 

CL = 5pF (for ten, tdis) 
Fig.1 OutPut load 

(2) READ CYCLE 

Limits 

Symbol Parameter M5M5256C- 55LL M5M5256C- 70LL 
M5M5256C- 55XL M5M5256C- 70XL 

Min Typ Max Min. Typ Max 
teR Read cycle time 55 70 
ta(A) Address access time 55 70 
ta (S) Chip select access time 55 70 
ta(OE) Output enable access time 30 35 
tdis(S) Output disable time after S high 20 25 
tdis(OE) Output disable time after OE high 20 25 
tentS) Output enable time after Slow 5. 5 
ten(OE) Output enable time after OE low 5 5 
tv(A) Data valid time after address 10 10 

(3) WRITE CYCLE 

Limits 

Symbol Parameter 
M5M5256C- 55LL M5M5256C- 70LL 
M5M5256C- 55XL M5M5256C- 70XL 

Min Typ Max Min Typ Max 
tew Write cycle time 55 70 
tw(W) Write pulse width 45 55 
tsu(A) Address set up time 0 0 
tsu(A-WH) Address set up time with respect to W high 50 65 
tsu(S) Chip select set up time 50 65 
tsu (D) Data set up time 25 30 
th(D) Data hold time 0 0 
trec(W) Write recovery time 0 0 
tdis(W) Output disable time after W low 20 25 
tdis(OE) Output disable time after OE high 20 25 
ten(W) Output enable time after W high 5 5 
ten (OE) Output enable time after OE low 5 5 
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Unit 

ns 
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ns 
ns 
ns 
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ns 

Unit 
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M5M5256CP;FP,KP,VP,RV"55LL,-55XL,-70LL,-70XL 

(4) TIMING DIAGRAMS 
Read Cycle 

Ao-AI4 \' 
I'\. 

to (A) 

~-~ ~~~e" 4) (')(")(')()()( 

~(Note 4 
~ 

DOI-DOa 
(Dout) 

iN= "H"level 

Write cycle (W control mode) 

\lI 
/~ Ao-AI4 

tatS) 

~ 
~ 
()( 

~) 
tentS) 

Y'I 
'\\ 

tCR 

tcw 

tau(S) 

~(Not'eA4) ~ 
tau (A-WH) 

V 
/ 

tau (A) tw(W) , 
1\ w 

262144-BIT(3276S-WORD BY S-BIT)CMOS STATIC RAM 

'\,/ 
I'\. 

tv(A 

~ (N ~~ ()()()( ,,,O~~,,. :.~ 

1 tdia(S) 

Y>()O( 
~ ~(Note4) ~ 
~ ()('X'Nxxxxxxx~ 

tdis(OE) 

'I' II 

\, 
I\, 

~ ~(Note4)~ 
~ ()('}()(')()(') '~ 

\. 
\. 
trec(W) , 

I 
tsu(D) th(D) 

DOI-DOa 
(Din) 

V 
~'\. 

tdia(OE) 

DATA IN \J 
STABLE /' 

~OE) 
ten W) 

i\ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\\\1 DOI-OOa 
(Dout) 

lI///////////////////////////////////' 
/11 I I I I I I I I II I I I I I I I I I I I I I I //1 1'\.,\,\,\,\,\,\,\,\,\,\,\,\,\,\,\,\'<\\\'\'\\'\\\'\\'\\\,\'<\'\' 
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M5M5256CP ,FP ,KP,VP , RV·S5LL,-55XL,-70LL,-70XL 

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

WrIte cycle (8 control mode) 

Ao-A14 

w 

DOl-DOs 
(Din) 

2 -32 

tew 

\,1 \,1 . 
1\ I\, 

tsu(A) tsu(S) trec(W) 

\ V 
\. I· 

(Note 7) tw(W) 

X>C IU'XY C>O ::xxxxxxx (Note 4):OOXXXXX; 
~.""'~ I>\. (Note 6) ~(Note4)~ ~'x.~ 

tsu(D) th(D) 

K DATA IN STABLE~ 

Note 4. Hatching indicates the state is don't care. . 
5. Writing is executed in overlap of Sand W low. 

6. If W goes low simultaneously with or prior to S, the output remains in the high- impedance state. 
7. Don't apply inverted phase s'gnal externally when DO pin is in output mode. 
8. ten, tdis are periodically sampled and are not 100 % tested. 
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M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LL,-70XL 

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

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

Symbol Parameter 

Vee(PO) Power down supply voltage 

VI(S") Chip select input S 

lee(PO) Power down supply current 

* Ta=25'C,lee(Po)=1 IJA 
* * Ta=25'C,lee(Po)=O.2IJA 

Test conditions 

2.2V ;>; Vee(PO) 
2V;>; Vee(PO);>; 2.2V 
Vee = 3V I -LL 
Other inputs = 3V I -XL 

(2) TIMING REQUIREMENTS (Ta = 0-70"C, Vee = 5V ± 10 %, unless otherwise noted) 

Symbol Parameter 

tsu(PO) Power down set up time 
trec(PO) Power down recovery time 

(3) POWER COWN CHARACTERISTICS 

S control mode 

Vee 

Test conditions 

4.5V 

S;;: Vee - 0.2V 

. • MITSUBISHI 
.... ELECTRIC 

4.5V 

Min 
2 

2.2 

Min 
0 

teR 

Limits 
Unit 

Typ Max 
V 

Vee (PO) 
V 

10' iJA 
0.05 2' • iJA 

Limits 
Unit 

Typ Max 
ns 
ns 
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M5M5256CP, FP, KP, VP ,RV -85LL,-85XL, 
-10LL,-10XL 

262144-BIT(32768-WORD BY8-BIT)CMOS STATIC RAM 

DESCRIPTION 
This M5M5256CP, FP, KP, VP, RV is a 262144- bit CMOS 
static RAMs organized as 32768-words by 8-bits which 
is fabricated using high- performance 3 polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
Stand - by current is small enough for battery back - up 
applicaton. It is ideal for the memory systems which require 
simple interface. 

Especially. the M5M5256CVP, RV are packaged in a 28-pin 
thin small outline package. Two types of devices are available, 
M5M5256CVP (normal lead bend type package) and 
M5M5256CRV(reverse lead bend type package). Using both 
type of devices, it becomes very easy to design a printed 
circuit board. 

FEATURES 

Power supply current 
Type name Access time 

Active Stand-by (max) 
(max) (max) 

M5M5256CP, FP, KP, VP, RV-85LL 85ns 20 1.1 A 
M5M5256CP, FP, KP, VP, RV-l0LL lOOns (Vee = 5.5V) 

50mA 

85ns 
(Vcc=5.5V) 5 1.1 A 

M5M5256CP, FP, KP, VP, RV-85XL (Vce = 5.5V) 
M5M5256CP, FP, KP, VP, RV-l0XL lOOns 0.05 1.1 A 

(Vee = 3V, typ) 

• Single + 5V power supply 
• No clocks, no refresh 
• Data-hold on + 2V power supply 
• Directly TTL compatible: All inputs and outputs 
• Three- state outputs: OR-tie capability 
• Simple memory expansion by S 
• OE prevents data contention in the I/O bus 
• Common data I/O 
• Low stand- by current .............................. 0.05 1.1 A (typ) 

• Package 
M5M5256CP .. · .. · ........ · ........ · .......... 28 pin 600 mil DIP 
M5M5256CKp ........ · ........ · .. · ...... · .... 28 pin 300 mil DIP 
M5M5256CFP ......... · ........ · .. · ........ ·28 pin 450 mil SOP 
M5M5256CVP, RV .................. 28pin 8 x 13.4mm' TSOP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

A14-+ 1 

A12-+ 2 

A7 
As 

Vee (5V) 

27 -w t'o~WlOL 

A?~~0~ A5 

25 -As. ADDRESS 
24 -As INPUTS 

26_A13}INPUT 

DATA 

A4 
A3 
A2 

Ao -+10 

23-A11 OUTPUT 

22 -DE ~~p'(Jl.fE 
ADDRESS INPUT 

20 -5 CHIP SELECT 

{
001++11 

INPUTS/ 002++12 :; :~:}I;'~;s/ 
OUTPUTS 003++13 IS ++005 OUTPUTS 

15 ++004 

A7 
As 
A5 
A4 
A3 

A3 
A4 
A5 
A6 
A7 

Vee 

GND --.-----..--
28P4(P) 

Outline 28P2W - C ( FP) 
28P4Y(KP) 

M5M5256CVP 

Outline 28P2C-A 

M5M5256CRV 

A11-+@ ~2o-5 
OE -+~ ~-A10 L-__________________ ~ 

Outline 28P2C- B 

2 - 34 
•..... MITSUBISHI 

"'ELECTRIC 



MITSUBISHI LSls 

M5M5256CP,FP,KP,VP,RV-85LL,-85XL,-10LL,-10XL 

262144-BIT(3276B-WORD BY B-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M5256CP. FP. KP. VP. RV is 
determined by a combination of the device control inputs 
S. Wand O'E. Each mode is summariezed in the function table. 

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 cell on the trailing edge 
of W. S. whichever occurs first. requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable OE directly controls the output stage. Setting the OE 
at a high level. the output stage is in a high-impedance state. 
and the data bus contention problem in the write cycle is 
eliminated. 

FUNCTION TABLE 

S W OE Mode DQ 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 

BLOCK DIAGRAM 

A read evcle is executed by setting W at a high level and 
OE at a low level while S are in an active state. 

When setting S at a high level. the chip is in a non­
selectable mode in which both reading and writing are 
disabled. In this mode. the output stage is in a high­
impedance state. allowing OR- tie with other chips and 
memory expansion by S. The power supply current is reduced 
as low as the stand - by current which is specified as Icc3 
or Icc4. and the memory data can be held + 2V power supply. 
enabling battery back-up operation during power failure or 
power-down operation in the non-selected mode. 

r------------------------
As (25)--i 

A7 

As 

AS 
A4 

Aa 
ADDRESS 

INPUTS 
A2 

AI 

Ao 

AIO 

All 

A9 

WRITE CONTROL INPUT W 
CHIP SELECT INPUT S 

0: w 
32768 WORD u:: 

:::; 
x8 BIT Il. DATA 

~ INPUTS/ 
(512 ROWS x 

« OUTPUTS 
w 

512 COLUMNS) en 
Z w en 

I 

OUTPUT E~~~~f~ ~====~==~~~====~~====~~==~ 
~ VCC(5V) 
14 GND(OV) 

-------------------------
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M5M5256CP,FP,KP,VP,RV .. 85LL,-85XL,-10LL,-10XL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3-7 
V, Input voltage With respect to GND - 0.3*-Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta = 25"C 700 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

* - 3.0V in case of AC (Pulse width:o 30ns). 

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

Symbol Parameter Test conditions 

V,H High-level input voltage 
V,L Low-level input voltage 
VOHI High -level output voltage 1 10H = -1mA 
VOH2 High-level output voltage 2 10H = - O.lmA 
VOL Low-level output voltage 10L = 2mA 
II Input leakage current V, = O-Vee 
10 Output leakage current S = V,H or OE = VIH, V'IO = O-Vee 

S ~ O.2V Min.cycle 
leel 

Active supply current Other inputs ~ 0.2V 
(AC, MOS level) or <;; Vee - O.2V lMHz Output open 

Active supply current S = V,L Min.cycle 
lee2 Other inputs = V,L or V,H (AC, TTL level) Output open lMHz 

lee3 Stand- by supply S;;: Vee - 0.2V -LL 
current Other inputs = O-Vee ~XL 

lee4 Stand-by supply current S = VIH, Other inputs = O-Vee 

* - 3.0V in case of AC (Pulse width 30ns) 

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

Symbol Parameter Test conditions 

Ci Input capacitance (Ta = 25 "C) V, = GND, V, = 25mVrms, f = 1 MHz 
Co Output capacitance eTa = 25 "C) . Vo = GND, Vo = 25mVrms, f = 1 MHz 

.. Note 1. Direction for current flowing Into IC IS Indicated as posItive. (no mark) 
2. Typical value is Vee = 5V, Ta = 25'C. 
3. CI, Co are periodically sampled and are not 100 % tested. 
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Limits 
Min Typ Max 
2.2 Vee+D.3 

- 0.3' 0.8 
2.4 

Vee-D. 5 
0.4 
± 1 
± 1 

30 45 

4 8 

35 50 

5 10 

20 
0.1 5 

3 

limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
"C 
"C 

Unit 

V 
V 
V 
V 
V 

/.I A 
/.I A 

mA 

mA 

/.I A 
/.I A 
mA 

Unit 

pF 
pF 
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M5M5256CP, FP, KP, VP, RV-85LL,-85XL,-1 OLL,-1 OXL 

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70"C, Yee = 5Y ± 10%, unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 
Input pulse level··· .. ··· .. · .... ··· .. ··· .. "YIH = 2.4V, YIL = 0.6Y 
Input rise and fall time .............. ·5ns 
Reference level .............................. YoH = VOL = 1.5V DQ Q---jr----1 

Yee 

1.8k Q 

CL 
Transition is measured ± 500mV from steady 

state voltage. (for ten. tdis) 
Output loads" ............ · .................. Fig.1. CL = 100pF 

(Including 
'-----1 scope and JIG) 

CL = 5pF (for ten, tdis) 
Fig. 1 Output load 

(2) READ CYCLE 

Limits 

Symbol Parameter 
M5M5256C-85ll M5M5256C- lOll 
M5M5256C- 85Xl M5M5256C-l0Xl 
Min Typ Max Min Typ Max 

teR Read cycle time 85 100 
ta(A) Address access time 85 100 
ta(S) Chip select access time 85 100 
ta(OE) Output enable access time 45 50 
tdis(S) Output disable time after S high 30 35 
tdis(OE) Output disable time after OE high 30 35 
ten(S) Output enable time after Slow 10 10 
ten(OE) Output enable time after N low 10 10 
tv(A) Data valid time after address 20 20 

(3) WRITE CYCLE 

Limits 

Symbol Parameter 
M5M5256C- 85ll M5M5256C- lOll 
M5M5256C- 85Xl M5M5256C- 10Xl 

Min Typ Max Min Typ Max 
tew Write cycle time 85 100 
tw(W) Write pulse width 60 70 
tsu(A) Address set up time 0 0 
tsu(A-WH) Address set up time with respect to W high 70 80 
tsu(S) Chip select set up time 70 80 
tsu(D) Data set up time 30 35 
th(D) Data hold time 0 0 
t,ec(W) Write recovery time 0 0 
tdis(W) OutPut disable time after W low 30 35 
tdis(OE) Output disable time after N high 30 35 
ten(W) Output enable time after W high 10 10 
ten(OE) Output enable time after N low 10 10 

" ' MITSUBISHI 
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Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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(4) TIMING DIAGRAMS 
Read cycle 

Ao-A14 

MITSUBISHI LSls 

M5M5256CP,FP,KP,VP,RV-85LL,-85XL,-10LL,-10XL 

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

tCR 

ta(A) 

tatS) 

OQ1-0QS __________ -i--< 
(Oout) 

W= "H"level 

Write cycle (IN control mode) 

tcw 

Ao-A14 

tsu (5) 

tsu(A-WH) 

w 

OQ1-0QS _____ - __ -I_-I-_-{ 
(Din) 

2 - 38 
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M5M5256CP,FP,KP,VP,RV-85LL,-85XL,-10LL,-10XL 

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

Write cycle (5 control mode) 

tcw 

Ao-A14 

tsu(A) tsu(S) 

tw(W) 

w (Note 6) 

tsu(D) th(D) 

D01-DOs ________________________________________________ --{ 
(Din) 

DATA IN STABLE }-----------------

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

5. Writing is executed in overlap of l). and W low. 

6. If Wgoes low simultaneously with or prior to S, the output remains in the high- impedance state. 

7. Don't apply inverted phase signal externally when 00 pin is in output mode. 

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

.• MlTSUBlSHI 
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M5M5256CP,FP,KP,VP,RV-85LL,-S5XL,-10LL,-10XL 

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

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

Symbol Parameter 

Vee(PD) Power down supply voltage 

VI(S") Chip select input S 

lee(PD) Power down supply current 

* Ta = 25'C,leC(PD) = 1 ~ A 
** Ta= 25'C,lcc(PD)= 0.2 "A 

Test conditions 

2.2V :;; Vce(PD) 
2V:;; VeC(PD):;; 2.2V 
Vee = 3V I -LL 
Other inputs = 3V 1 -XL 

(2) TIMING REQUIREMENTS (Ta = 0-70"C, Vee = 5V ± 10 %, unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
S control mode 

Vee 

2 -40 

Test conditions 

4.5V 4.5V 

S;::; Vee - 0.2V 

.. . .. • ..... ..MlTSUBISHI 
"'ELECTRIC 

Min 
2 

2.2 

Min 
0 

teR 

2.2V 

Limits 
Unit 

Typ Max 
V 

Vee (PD) 
V 

10" ~A 

0.05 2"" ~A 

Limits 
Unit 

Typ Max 
ns 
ns 
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M5M51 008AP ,FP ,VP ,RV-55L,-55LL 

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

DESCRIPTION 
The M5M51 008AP. FP. VP, RV are a 1048576 - bit CMOS 
static RAM organized as 131072 word by 8- bit which are 
fabricated using high- performance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51 008AVP, RV are packaged in a 32 - pin thin 
small outline package which is a high reliability and high 
density surface mount device (SMD). Two types of devices 
are available. M5M51008AVP (normal lead vend type 
package), M5M51008ARV (reverse lead vend type package). 
Using both types of devices, it becomes very easy to design 
a printed circuit board. 

FEATURES 

Power supply current 
Type name Access time 

Active Stand-by (max) 
(max) (max) 

M5M51008AP, 
55ns 100 ~A 

FP,YP,RV-55L (Vee = 5.5V) 

40mA 20 ~A 
M5M51008AP. (1 MHz) (Vee = 5.5V) 

55ns 0.3 ~ A 
FP,VP.RV - 55LL (Vee = 3.0V, 

typ) 

• Single + 5V power supply 
• Low stand- by current 0.3 ~ A (typ.) 
• Directly TTL compatible: All inputs and outputs 
• Easy memory expansion and power down by Si.S2 
• Data hold on + 2V power supply 
• Three-state outputs: OR-tie capability 
• OE prevents data contention in the I/O bus 

• Common data I/O 
• Package M5M51008Ap·· .. ··················32pin 600mil DIP 

M5M51 008AFP .................. 32pin 525mil SOP 

M5M51 008AVP, RV .... 32pin 8 x 20mm2 TSOP 

APPLICATION 
Small. capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

NC 

A7 
A6 

ADDRESS AS INPUTS 
A4 
A3 
A2 
Al 

Vee (5V) 
31 -A1SADDRESS INPUT 
30 -S2 ~H~0T~ELECT 
29 - W ~~Uf CONTROL 

~~ :~: 31ADDRESS 
26 -A9 INPUTS 
2S_All 

24 -OE ~m~~ INPUT 
23 -Al0 ADDRESS INPUT 

Ao 

DATA{OOl- 13 
INPUTS/ 002- 14 

OUTPUTS 003 _ lS 
~ ~~;}~~~:~cr 

OUTPUTS 
lS_00S 

A11 
A9 
As 

As 
A4 

A4 
As 
As 
A7 

(OV) GND 

o 

17_004 --.. _____ r--

Outline 32P4 (P) 
32P2M- A (FP) 

v 

M5M51008AVP 

Outline 32P3H - E 

M5M51008ARV 

Outline 32P3H - F 

NC : NO CONNECTION 

• MITSUBISHI 
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M5M51008AP,FP,VP,RV-55L,-55LL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M51 008AP. FP. VP. RV are 
determined by a combination of the device control inputs 
Si. S2. Wand OE. Each mode is summarized in the function 
table. 

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

A read cycle is executed by setting W at a high level and 
OE at a low level. while 51 and S2 are in an active state Cs, 
= L. S2 = H) 

BLOCK DIAGRAM 

When setting S, at a high level or S2 ata low level. the 
chip are. in a non-selectllble mode in which. both reading 
lind writing are disabled. In this mode. the output· stage is 
in a high-impedance state. allowing OR-tie with other chips 
and memory expansion by S, and S2. The power supply 
current is reduced as low as the stand- by current which 
is specified as Icc3 or Icc4. and the memory data can be 
held at + 2V power supply. enabling battery back-up operation 
during power failure or power-down operation in the non­
selected mode. 

S, S2 W C5E Mode DQ Icc 
X L X X Non selection High-impedance Stand-by 
H X X X Non se I eet i on Hi gh- impedance Stand-by 
L H L X Write Din Active 
L H H L Read Dout Active 
L H H H High-impedance Active 

,---------- - ------ - ------
i~;)--'i'-'-.*-~,---, 
7~5}-;-·------IC; 

-

ADDRESS INPUTS 

A4 
A5 
A6 
A7 
A12 

\:;K • ~ 
6r;-~!}-T-. --+to.. 
5 )-i-!f ~3)-T' ---I"'Z a: 
~. i:l' 

4,; B . ~LL ~ 
Al4 3>+-!J • tl!ffi 
Al6 2)-i-!fd • 0 

Al5 ~M' S! 
A 13 ~~--?4<}+i ----I .,.. 
Ao ~: t-
All~' "ffi 

IO~: ~tt 
A2 ~. iii! 

All ! 1 j _Izffj 

r---

a: 131072 
W WORDS 0 

8 x 8 BITS 
r---- (512 ROWS W 

0 x 128 . 
COLUMNS 3: x16 

~ BLOCKS) 

-
~ J ~o 
38-

,",W 

00 CLOCK ~$. IGENERATORI 

r-- -
a: 
W a: LL 

:2 LL 
::J 

~c..,. co 
f-(f) ::J Z 0.. 

W f-(f) 
::J 
0 

*r---, 

1~13001) 1-+t-------'-{22814 002 
1--+t-t------.;-i;!3~11 003 DATA 

0000 4 INPUTS/ 
1-+H-+t---~-i;!681 8 5 OUTPUTS 
f-+H+I-t----.;-fl.1)++(i19 006 
1-+H-+H--.----;-{2B~ 0 007 
1--H-t-+-t-+-h-7{2~ 1 OOs y 

: 

:~o : ! ~ ! [;1:-
A9 6: 2 Jr~ 

lA8~ If 
WR ITE CONTROL INPUT W ~ 5 : ......... 

CHIP SELECT INPUT 1 51 283~}-.IH; fL-'--__ ----+ ___ --<>--__ -t-_---' 

Nn- -
L.:§J r 11 

® $VCC(5V) 

CHIP SELECT INPUT 2 S2 O)-+-<6)-i~ lh 
OUTPUT E~~~~f OEr~~_~_~ __ ~: --~~----------~ 

'-----------------------

* pin numbers inside dotted line show those of TSOP. 
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M5M51008AP,FP,VP,RV-55L,-55LL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3*-7 
VI Input voltage With respect to GND - 0.3*-Vee + 0.3 
Vo Output voltage a-Vee 
Pd Power dissipation Ta = 25'C 700 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

* - 3.0V in case of AC (Pulse width:; 30ns) 

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 = -lmA 
IOH = - O.lmA 

VOL Low-level output voltage IOL = 2mA 
II Input leakage current VI = O-Vee 

10 Output leakage· current Si = VIH or S2 = VIL or 
OE = VIH. Vl/o = O-Vee 

S, ~ 0.2V. S2'~ Vee - 0.2V Min 
Active supply current Other inputs ~ 0.2V or cycle 

leel (AC. MaS level) ~ Vee - 0.2V 
Output- open (duty 100 %) lMHz 

SI = VIL. S2 = VIH. Min 
Active supply current cycle 

Icc2 (AC. TTL level) Other inputs = VIH or VIL 
Output- open (duty 100 %) lMHz 

1) S2 ~ O.2V. 
-55L other inputs = O-Vee 

lee3, Stand- by current 2) S, ~ Vee - 0.2V. 
S2 ~ Vee - 0.2V. -55LL 
other inputs = O-Vee 

lee4 Stand - by current SI=VIH or S2=VIL. other i nputs=O-Vcc 

* - 3.0V in case of AC (Pulse width:; 30ns) 

CAPACITANCE (Ta = a-70'C. Vee = 5V ± 10 %. unless otherwise noted) 

Symbol Parameter Test conditions 

Ct Input capacitance VI = GND. VI = 25mVrms. f = 1 MHz 
Co Output capacitance Vo = GND. Vo = 25mVrms. f = 1 MHz 

. . 
Note 1: Direction for current flowing Into an IC IS posItive (no mark) . 

2: Typical value is Vee = 5V. Ta = 25"C. 

" "MITSUBISHI ..... ELECTRIC 

Limits 
Min Typ Max 
2.2 Vee+O.3 

- 0.3' 0.8 
2.4 

Vee-O.5 
0.4 
± 1 

±1 

47 85 

22 35 

50 90 

25 40 

100 

1.0 20 

3 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
'C 
'C 

Unit 

V 
V 

V 

V 
~A 

~A 

mA 

mA 

~A 

mA 

Unit 

pF 
pF 

2 - 43 
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M5M51008AP,FP,VP,RV-55L,-55LL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

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

(1) MEASUREMENT CONDITIONS 
Input pulse level· .. ····· .. ····· .. ········ .. VIH = 3.0V. VIL = O.OV Vee 
I nput rise and fall time···············.··························· 5ns 
Reference level····································VoH = VOL = 1.5V 
Output loads·····················Fig.l. CL = 30pF 

CL = 5pF (for ten. tdis) DQ G----1r----'-1 

Transition is measured ± 500mV from steady 

1.8k Q 

CL 
state voltage. (for ten. tdis) '--__ ---; (including scope and JIG) 

(2) READ CYCLE 

8ymbol Parameter 

teR Read cycle time 
ta(A) Address access time. 
ta (SI) Chip select 1 access time 
ta (S2) Chip select 2 access time 
ta (OE) Output enable access time 
tdis(SI ) Output disable time after 81 high 
tdis(S2) Output disable time after 82 low 
tdis(OE) Output disable time after OE high 
ten(S1) Output enable time after 81 low 
ten(S2) Output enable time after 82 high 
ten(OE) Output enable time after OE low 
tv(A) Data valid time after address 

(3) WRITE CYCLE 

Symbol 

tcw 
tw(W) 
tsu(A) 
tsu(A-WH) 
tsu(SI ) 
tsu(S2) 
tsu(D) 
th(D) 
trec(W) 
tdis(W) 
tdis(OE) 
ten(W) 
ten(OE) 

2 - 44 

Parameter 

Write cycle time 
Write pulse width 
Address set up time 
Address set up time with respect to 
Chip select 1 set up time 
Chip select 2 set up time 
Data set up time 
Data hold time 
Write recovery time 
Output disable time from W low 
Output disable time form OE high 
Output enable time from W high 
Output enable time from OE low 

W high 

'. . MITSUBISHI 
.... ELECTRIC 

Fig.l Output load 

Limits 
Unit 

Min Typ Max 
55 ns 

55 ns 
55 ns 
55 ns 
30 ns 
20 ns 
20 ns 
20 ns 

5 ns 
5 ns 
5 ns 
5 ns 

Limits 
Unit 

Min Typ Max 
55 ns 
45 ns 

0 ns 
50 ns 
50 ns 
50 ns 
25 ns 

0 ns 
0 ns 

20 ns 
20 ns 

5 ns 
5 ns 



(4) TIMING DIAGRAMS 

Read cycle 

Ao-AI6 

DOl-DOs 
( Dout) 

Write cycle 

V 
1\ 

~(Note 3),:;;-~ YY'>N'; 

~Note3~ 

~(Note3p~ 

-W= "H"level 

rn control mode) 

Ao-AI6 

w 

DOl-DOs 
(Din) 

DOl-DOs 
( Dout) 

MITSUBISHI LSls 

M5M51008AP,FP,VP,RV-55L,-55LL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

tCR 

\/ 
J\. 

toeA) tv(A) 

y 

~ Wc<Note3~ to(S2) 

to(SI) tdis(S2) 

~ ~ i~ f.>M« Note 3)~ 
~ 

Iten(C;E) tdis(SI) 

~ (Note 3) 

~ tdis(OE) 
ten(S2) 

VV \.\ 
DATA VALID \\ II 

tcw 

tsu(S2) 

tsu(SI) 

tsu (A-WH) 

'MITSUBISHI 
.... ELECTRIC 2 - 45 



MITSUBISHI LSls 

M5M51008AP,FP,VP,RV-55L,-55LL 

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

Write cycle (Sl control mode) 

Ao-A16 

w 

DOl-DOs 
(Din) 

tcw 

tsu (S1) 

(Note 4) 

tsu(D) th(D) 

DATA IN STABLE 

Write cycle (S2 control mode) 

Ao-A16 

w 

DOl-DOs 
(Din) 

2 - 46 

tcw 

tsu(A) tsu (S2) 

(Note 4) 

tsu(D) th(D) 

DATA IN STABLE 

Note 3: Hatching indicates the state is "don't care". 
4 : Writing is executed while 52 high overlaps 51 and W low. 
5 : When the falling edge of W is simultaneously or prior to the falling edge of 51 or rising edge of 52, the outputs 

are maintained in the high impedance state. 
6 : Don't apply inverted phase signal externally when 00 pin is output mode . 

• ..... MITSUBISH.I 
.... ELECTRIC 



POWER DOWN CHARACTERISTICS 

MITSUBISHI LSls 

M5M51008AP,FP,VP,RV-55L,-55LL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter Test conditions 

Vee(PD) Power down supply voltage 

VI(m") Chip select input 51 2.2V ;:;; Vee(PD) 
2V;:;; Vee(PD);:;; 2.2V 

VI(S2) Chip select input S2 
4.5V ;:;; Vee(PD) 
Vee (PD) < 4.5 

Vee = 3V 
1) S2;:;; 0.2V. 

lee(PD) Power down supply current 
other inputs = 0-3V 

2) Si ~ Vee - 0.2V. 
S2 ~ Vee - 0.2V. 
other inputs = 0-3V 

Note 7: Icc (PD) = 1 ~ A in case of Ta = 25"C 

(2) TIMING REQUIREMENTS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 

S1 control mode 

Vee 

S2 control mode 

Vee 

tsu(PD) 

O.2V 

Test conditions 

Si ~ Vee - 0.2V 

S2;:;; 0.2V 

• MITSUBISHI 
.... ELECTRIC 

Limits 
Unit 

Min Typ Max 
2 V 

2.2 
V 

VCC(PD) 
0.8 

V 
0.2 

-55L 50 

IJA 

-55LL 0.3 10 
(Note 7l 

Limits 
Unit 

Min Typ Max 
0 ns 
5 ms 

2 - 47 
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M5M5t008AP,FP,VP,RV-70L,-85L,-10L, 
-12L,-70LL,-85LL,-10LL,-12LL 

1 048576-BIT(131 072-WORD BY 8-BIT)CMOS STATIC RAM 

DESCRIPTION 
The M5M51 008AP, FP, VP, RV are a 1048576 - bit CMOS 

static RAM organized as 131072 word by 8-bit which are 

fabricated using high,.. performance triple polysilicon CMOS 

technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 

and ideal for the battery back-up application. 
The M5M51008AVP, RV are packaged in a 32-pin thin 

small outline package which is a high reliability and high 
density surface mount deVice (SMD). Two types of devices 

are available. M5M51008AVP (normal lead vend type 
package), M5M51 008ARV (reverse lead vend type package). 

Using both types of devices, it becomes very easy to design 

a printed circut board. 

FEATURES 

Access 
Power supply current 

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

MSMS1008AP, FP, VP, RV-70L 70ns 
MSMS1008AP, FP, VP, RV-8SL 85ns 100IJA 
M5M51008AP, FP, VP, RV-l0L lOOns (Vee = 5.5V) 
MSMS1008AP, FP, VP, RV-12L 120ns 

15mA 
M5MS1008AP, FP, VP, RV-70LL 70ns (1 MHz) 20IJA 

MSMS1008AP, FP, VP, RV-8SLL 85ns (Vcc = 5.5V) 

MSMS1008AP, FP, VP, RV-l0lL lOOns O.3IJA 

MSMS1008AP, FP, VP, RV-12lL 120ns (Vee = 3.0V, 
typ) 

• Single + 5V power supply 
• Low stand - by current 0.3 IJ A ( typ.) 
• Directly TTL compatible: All inputs and outputs 

• Easy memory expansion and power down by 51, S2 

• Data hold on + 2v power supply 
• Threee- state outputs: OR- tie capability 

• OE prevents data contention in the 1/0 bus 

• Common data I I 0 
• Package M5M51 008AP ................... 32 pin 600mil DIP 

M5M51 008AFP .............. 32 pin 525 mil SOP 

M5M51008AVP, RV ·····32pin 8 x 20mm2 TSOP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS 
INPUTS 

NC 

A6 

A5 

A4 

A3 
A2 

Al 

Ao 

Vec(5V) 

31 -A15 AODRESS INPUT 
30 -52 ~~r,l~LECT 
29 -w v:m CONTROL 

2S-A13j 
27 -As ADDRESS 
26 -A9 INPUTS 

25_All 

24_or mm INPUT 
ADDRESS INPUT 

22 -81 CHIP SELECT 

{
001 ++ 13 

IN?u\~~ 002++ 14 
OUTPUTS 003++ 15 

21 ++OOS}INPUT 1 

20 ++007 DATA 
19 ++006 INPUTS/ 
lS++005 OUTPUTS 

(OV)GND 

All -+~ 
A9 -+~ 
AS -+ 3 
A13 -+~ 
W -+ 5 

52 -~ 
A15 -+~ 
Vee ~ 
NC 9 

A16 -+~ 
A14 -+~ 
A12 -+~ 
A7 -+~ 
A6 -+~ 
A5 -+~ 
A4 -+ 16 

A4 
A5 
A6 
A7 

17 ++004 
-,.-----~ 

Outline 32P4(P) 
32P2M-A(FP) 

1 1 
.l 0 l 

~-~ 
~-~o 
0-51 
9 ++ OOs 
S ++ 007 
7 ++ 006 
6 ++ 005 

M5M51008AVP 
5 ++ 004 

~ GND 
~ ++ 003 

~ ++ 002 1 ++ 001 
0_ Ao 

~_Al 

~_A2 

') l' 
17_ A3 

l tc 

Outline 32P3H-E 

M5M51008ARV 

Outline 32P3H-F 
NC : NO CONNECTION 

2 - 48 
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M5M51008AP,FP,VP,RV-70L,-85L,-10L, 
-12L,-70LL,-85LL,-10LL,-12LL 

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

FUNCTION 
The operation mode of the M5M51 008AP, FP, VP, RV are 
determined by a combination of the device control inputs 
'St, S2, iN and OE. Each mode is summarized in the function 
table. 

A write cycle is executed whenever the low level iN over­
laps with the low level 'St 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 iN, 'St or S2, whichever occurs first, 
requiring the set- up and hold time relative to these edge 
to be maintained. The output enable inpiJt OE directly controls 
the output stage. Setting the OE at a· high level, the output 
stage is in a high - impedance state, and the data bus 
contention problem in the write evcle is eliminated. 

When setting 'St at a high level or S2 at a low level, the 
chips are in a non- selectable mode in which both reading 
and writing are disabled. In this mode, the output state is 
in a high-impedance state, allowing OR-tie with other chips 
and memory expansion by 51 and S2. The power supply 
current is reduced as low as the stand - by current which 
is specified as Icc3 or Icc4, and the memory data can be held 
at + 2V power supply, enabling batte.ry back - up operation 
during power failure or power-down operation in the non­
selected mode. 

A read cycle is executed by setting iN at a high level and 
rn: at a low level while 'St and S2 are in an active state (51 
=L,S2=H). 

BLOCK DIAGRAM 

FUNCTION TABLE 

SI S2 W OE Mode 
X L X X Non selectio 
H X X X Non selectio 

L H L X Write 
L H H L Read 
L H H H 

DO Icc 
High- impedance Stand-by 
High- impedance Stand-by 

Din Active 
Dout Active 

High - impedance Active 

,---------------------------, 
A4 ~rt<-I-6}-'+_'*-~_r-_, r-- - r-,-t------*-i·rK2--1~ 001) 

. As 7)-i-<15)-+-' ----t~ a:: 131072 a:: ' 14002 
As S)-+';1 ; 2 ~ WORDS a: ~ 3~ 003 o· ATA 
A7 5~1 , Za:: §o"'-O x8BITS ;2; ~ , 1 004 

, ; . W « m 005 INPUTS/ 
A12 481 , ff:ltt: ~ (512ROWS r" - S~18 OUTPUTS 
A14 3rf111 : tl!iil x 128 ~ ~ 19 oos 

A16 281 , g ~ CO~U~NS ljl o~ S~r~ oooo~ 
A15 ~ 7 : « BLOCKS) ~ 
A 13 ett" 4}+_, --........ .-:.-+-=~, 'l~T--.... lJ 
A ~!: ..,t. = U o % ' ~.;;;tt; r-- I 
Al g: 1 : :~ ~...J80 _ _ ~:-
A2 ~1 , ~ii! :J a:: =-
A3 9>fl: -Lr-i+:;::.fui:;::W::o--; '-- ~ ~ _ 
Al 0 ~p.~ : ~ ; ~ --:ffi r-,.....,.,..".-;:d---. ~ ~ 1----' 

~~ 1 ~ : ~ : :! 98 b~~~~~ORI C§ 

ADDRESS INPUTS 

As d : 3H-:-...... ~ ~ II T 
WRITE CONTROL INPUT W~I C ® @VCC(5V) 

g~:~ ~~t~g :~~~i ~ ~~)-'H l-h---------:-~------+----' @1 
OUTPUT ENABLE OE~.:..@:~_---.!=<l...r----------...J ___ ~~ 16 GND (OV) 

INPUT T''--~_-~_--_' _________________ -- ________ --' 

* Pin numbers inside dotted line show those of TSOP. 

. '. MITSU. BISH. .. I .... ELECTRIC 
-----------_ .......... _._ .... . 
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ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply voltage 
VI Input voltage 
Vo Output voltage 
Pd Power dissipation 
Topr Operating temperature 
Tstg Storage temperature 

* - 3.0V incase of AC (Pulse width :Ii 50ns) 

MITSUBISHI LSls 

M5M51008AP,FP,VP,RV-70l,-85l,-10l, 
-12l,-70ll,-85ll,-10ll,-12ll 

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

Conditions Ratings Unit 
- 0.3-7 V 

With respect to GND - 0.3"-Vee + 0.3 V 
O-Vee V 

Ta = 25"C 700 mW 
0-70 "C 

- 65-150 "C 

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 = - lmA 
IOH = - O.lmA 

VOL Low-level output voltage IOL = 2mA 
Ii Intput leakage current VI = O-Vee 

10 Output leakage current SI = VIHorS2 = VILor 
OE = VIH. Vilo = O-Vee 
SI ;:0 0.2V. S2 E: Vee - 0.2V Min 

leel Active supply current Other inputs;:o 0.2V or E: Vee cycle 
(AC. MOS level) - 0.2V Output- open lMHz (duty 100%) 

SI = VIL. S2 = VIH. Min 

Icc2 Active supply current Other inputs = VIH or VIL cycle 
(AC. TTL level) Output - open (duty 100 %) lMHz 

1) S2;:O 0.2V. 
-L 

other inputs = O-Vee 
lee3 Stand- by current 2) Si E: Vee - 0.2V. 

S2 E: Vee - 0.2V. -LL 
Other inputs = O-Vee 

lee4 Stand- by current S, - VIH or S2 - VIL Other inputs - O-Vee 
* - 3.0V incase .of AC (Pulse Width ;ii 50ns) 

CAPACITANCE (Ta = 0-70 "C. Vee = 5V ± 10 %. unless otherwise noted) 

Symbol Parameter Test conditions 

Ci Input capacitance VI = GND. VI = 25mVrms. f = 1 MHz 
Co Output capacitance Vo = GND. Vo = 25mVrms. f = 1 MH .. 

Note 1: Direction for current flowing Into an IC IS posItIve (no mark) 
2: Typical value is Vee = 5V. Ta = 25"C 

2 - 50 
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Limits 
Unit 

Min Typ Max 
2.2 Vcc+O.3 V 

- 0.3" 0.8 V 
2.4 

V 
Vee-O.5 

0.4 V 
± 1 ~A 

± 1 ~A 

38 70 
mA 

5 15 

40 70 
mA 

7 15 

100 

~A 

1.0 20 

3 mA 

Limits 
Unit 

Min Typ Max 
6 pF 
8 pF 



MITSUBISHI LSls 

M5M51 008AP,FP,VP,RV-70L,-85L,-1 OL, 
-12L,-70LL,-85LL,-10LL,-12LL 

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70"C, Vcc = 5V ± 10 %, unless otherwise noted) 
(1) MEASUREMENT CONDITIONS Vcc 
Input pulse level·· .. ····· .. ·· .. ·.. VIH = 2.4V, VIL = 0.6V 
Input rise and fall time" ................................. '5ns 

Reference level·.·························· VOH = VOL = 1.5V 
Transition is measured ± 500mV from steady 
state voltage. (for ten, tdis) 

1.8kQ 

DQ 0----,----; 

CL 
Output loads .. ······················· .. Fig. 1, CL = 1 OOpF (P, FP, VP, RV - 85L, -1 OL, -12L, 

- 85LL, - lOLL, - 12LL) 
'-----t (InClUding ) 

scope and JIG 
Fig. 1 Output load CL = 30pF(P, FP, VP, RV-70L, -70LL) 

CL = 5pF (for ten, tdis) 

(2) READ CYCLE 

Limits 

Symbol Parameter 
M5M51008AP, FP, VP, M5M51008AP, FP, VP, M5M51008AP, FP, VP, 

RV-70l, -70ll RV-85l, -85ll RV-IOl, -lOll 

Min Max Min Max Min Max 
tCR Read cycle time 70 85 100 
ta(A) Address access time 70 85 100 
ta(SI ) Chip select 1 access time 70 85 100 
t. (52) Chip select 2 access time 70 85 100 
t.(OE) Output enable access time 35 45 50 
tdis (S1) Output disable time after SI high 25 30 35 
tdis (S2) Output disable time after S2 low 25 30 35 
tdis(OE) Output disable time after OE high 25 30 35 
t_n(SI) Output enable time after SI low 10 10 10 
t_n(S2) Output enable time after S2 high 10 10 10 
t_n(OE) Output enable time after OE low 5 5 5 
tv(A) Data valid time after address 10 10 10 

(3) WRITE CYCLE 

Limits 

Symbol Parameter 
M5M51008AP, FP, VP, M5M51008AP, FP, VP, M5M51008AP, FP, VP, 

RV-70l, -70Ll RV-85l, -85ll RV-IOl, -lOll 

Min Max Min Max Min Max 
tcw Write cycle time 70 85 100 
tw(W) Write pulse width 55 65 75 
tsu(A) Address set up time 0 0 0 
tsu(A-WH) Address set up time with respect to W high 65 75 85 
tsu(SI ) Chip select 1 set up time 
tsu(S2) Chip select 2 set up time 
tsu(D) Data set up time 
th(D) Data hold time 
tr_c(W) Write recovery time 
tdis(W) Output disable time from W low 
tdis(OE) Output disable time from OE high 
t_n(W) Output enable time from W high 
t_n(OE) Output enable time from OE low 

65 75 
65 75 
30 35 

0 0 
0 0 

25 
25 

5 5 
5 5 

•. MITSUBISHI 
"'ELECTRIC 

85 
85 
40 

0 
0 

30 35 
30 35 

5 
5 

M5M51008AP, FP, vp, 
Unit RV-12l, -12ll 

Min Max 
120 ns 

120 ns 
120 ns 
120 ns 
60 ns 
40 ns 
40 ns 
40 ns 

10 ns 
10 ns 
5 ns 

10 ns 

M5M51008AP, FP, vp, 
Unit RV-12l, -12ll 

Min Max 
120 ns 
85 ns 

0 ns 
100 ns 
100 ns 
100 ns 
45 ns 

0 ns 
0 ns 

40 ns 
40 ns 

5 ns 
5 ns 
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(4) TIMING DIAGRAMS 

Read cycle 

Ao-A16 

DOl-DOs 
( Dout) 

WrIte cycle (W control mode) 

Ao-A16 

w 

DOl-DOs 
(Din) 

DQ1""DQs 
( Dout) 

2 - 52 

MITSUBISHI LSls 

M5M51008AP,FP,VP,RV-70L,-85L,-10L, 
-12L,-70LL,-85LL,-10LL,-12LL 

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

tCR 

tcw 

tsu (S2) 

tsu(Sl) 

tsu(A-WH) 

.' ·· .. MITSUBISHI 
..... ELECTRIC 

tv(A) 

(Note 3) 

(Note 3) 



MITSUBISHI LSls 

M5M51008AP,FP,VP,RV-70L,-85L,-10L, 
-12L,-70LL,-85LL,-10LL,-12LL 

1048576-BIT(131072-WORD BY8-BIT)CMOS STATIC RAM 

Write cycle (S1 control mode) 

Ao-AI6 

w 

DOl-DOs 
(Din) 

Write cycle (S2 control mode) 

Ao-AI6 

w 

DOl-DOs 
(Din) 

\V 
/\ 

/ 

tsu (A) 

( Not~}) 

(Note 5) 

~,~Note3!~ 

II 
r... 

Note 3: Hatching indicates the state is "don't care". 

tcw 

tsu (81) 

(Note 4) 

tsu(D) 

DATA IN STABLE 

tcw 

\ 
\ 

tsu (82) 

(Note 4) 

tsu (D) 

DATA IN STABLE 

4 : Writing is executed while S2 high overlaps 51 and Vi low. 

th(D) 

\ 
/\ 

t,ec(W) 

~~8t;j~ 

Z8(Note3~ 

th(D) 

\ 
/ 

5 : When the falling edge of Vi is simultaneously or prior to the falling edge of 51 or rising edge of S2, the outputs are 
maintained in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 
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POWER DOWN CHARACTERISTICS 

MITSUBISHI LSls 

M5M51008AP,FP,VP,RV-70L,-85L,-10L, 
-12L,-70LL,-85LL,-10LL,-12LL 

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

ELECTRICAL CHARACTERISTICS eTa = 0-70 "C. unless otherwise noted) 

Symbol Parameter Test conditions 

Vee (PO) Power down supply voltage 

VI(Si) Chip select input Si 2.2V;;; Vee (PD) 
2V ;;; Vee (PD);;; 2.2V 

VI(S2) Chip select input S2 
4.5V;;; Vee (PD) 
Vee(PD) < 4.5V 
Vee = 3V 
1) S2;;; 0.2V. 

lee(PD) Power down supply current other inputs = 0-3V 
2) S, ~ Vee - 0.2V. 

S2 ~ Vee - 0.2V. 
other inputs = 0-3V 

Note 7: lee(PD)= lilA ,n case of Ta=25'C 

TIMING REQUIREMENTS eTa = 0-70 "C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power ·down recovery time 

POWER DOWN CHARACTERISTICS 

Sl control mode 

Vee 

Sz control mode 

Vee 

V,H 

0.2V 

2 - 54 

Test conditions 

s, ~ Vee - 0.2V 

S2;;; 0.2V 

. 'MITSUBISHI 
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Limts 
Unit 

Min Typ Max 
2. V 

2.2 
V 

VeC(PD) 
0.8 

V 
0.2 

-L 50 

. IlA 

-LL 0.3 10 
( note 7) 

Limits 
Unit 

Min Typ Max 
0 ns 
5 ms 
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M5M51 T08AP,FP,VP,RV-55SL 

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

DESCRIPTION 
The M5M51T08AP,FP,VP,RV are a 1048576-bit CMOS 
static RAM organized as 131072 word by 8- bit which are 
fabricated using high - performance Quadruple - polysilicon 
CMOS technology. The use of thin film transistor (TFT) load 
NMOS cells and CMOS periphery result in a high density, 
ultra low power and high reliability static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back - up application. 

The M5M51T08AP, FP, \fP, RV are offered in a 32-pin 
plastic dual-in-line package (DIP). 32-pin plastic small outline 
package (SOP), as well as 32-pin thin small outline package 
(TSOP), providing high board level packing densities. Two 
types of TSOP packages are available, M5M51 T08AVP 
(normal lead bend type package), M5M51T08ARV (reverse 
lead bend type package). Using both two types makes it 
easy to design a printed circuit board. 

FEATURES 

Power supply current 
Type name Access time 

Active Stand-by (max) 
(max) (max) 

10 uA 
M5M51 T08AP, 40mA (Vee = 5.5V) 

FP,VP, RV-55SL 
55ns (1 MHz) 0.05 u A 

(Vee = 3.0V, 
typ) 

• Single + 5V power supply 
• Low stand- by current 0.05 u A (tyP.) 
• Directly TTL compatible: All inputs and outputs 
• Easy memory expansion and power down by 51, S2 
• Data hold on + 2V power supply 
• Three- state outputs: OR- tie capability 
• OE prevents data contention in the I/O bus 
• Common data I/O 
• Package 

M5M51TOBAP ............................... 32 pin 600 mil DIP 
M5M51TOBAFp .. · .... · .. ,· ................ · 32 pin 525 mil SOP 
M5M51TOBAVP, RV ................ 32 pin B x 20mm' TSOP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS 
INPUTS 

NC 

A7 
A6 
A5 
A4 
A3 
A2 
AI 
AO 

32 Vee (5V) 
31 -A15 ADDRESS INPUTS 
30 -S2 ~~0TSELECT 
29 -W WR ITE CONTROL 

~~ :~: 3 
}I. :~:RESS 

26 -Ae INPUTS 
25_AII 

OUTPUT ENABLE 
INPUT 
ADDRESS INPUT 

22 -SI CHIP SELECT 

{
001- 13 

DATA 
INPUTS/ 002- 14 

OUTPUTS 003 _ 15 
;~ :~:}I;~:s/ 

OUTPUTS 
18_005 

(OV)GND 

All -+ I 

A9 -+ 2 

AS 

A6 
A5 
A4 

A4 
A5 
A6 
A7 

Vee 
AI5 -+ 7 
S2 -+ 

W-+ 

17_004 
---..-----.-

Outline 32P4 (P) 
32P2M- A (FP) 

v 

M5M51T08AVP 

Outline 32P3H- E 

M5M51T08ARV 

All -+ _I"'-O _____ ~ll---------'-
Outline 32P3H- F 

NC : NO CONNECTION 

'. MITSUBISHI .... ELECTRIC 2 - 55 
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M5M51 T08AP ,FP, VP ,RV-55SL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M51 TOeA serieas are 
determined by a combination of the device control inputs 
Si, 82, Vii and OE. Each mode is summarized in the function 
table. 

A write cycle is executed whenever the low level Vii 
overlaps with the low level Si and the high level 82. 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 Vii, Si or 82, whichever occurs 
first, requiring the set- up and hold time relative to these 
edge to be maintained. The output enable input DE directly 
controls the output stage. 8etting the OE at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

When setting Si at a high level or 82 at a low level, the 
chip are in a non - selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high- impedance state, allowing OR-tie with other chips 
and memory expansion by 51 and 82. The power supply 
current is reduced as low as the standty current which is 
specified as Icc3 or Icc4, and the memory data can be held 
at + 2V power supply, enabling battery back-up operation 
during power failure or power-down operation in the non­
aelected mode. 

A read cycle is executed by setting Vii at a high level and 
OE at a low level while Si and 82 are in an active state (Si 
= L, 82 = H) 

BLOCK DIAGRAM 

FUNCTION TABLE 

81 82 W OE Mode 
X L X X Non selection 

H X X X Non selection 

L H L X Write 
L H H L Read 
L H H H 

DQ Icc 
High-impedance 8tand-by 
High- impedance 8tand- by 

Din Active 
Dout Active 

High - im pedance Active 

,------- - ------ - ------ - --------, 
A4 rtr:-<f6)}--':-'*-~"",---, - r-- r-,-t-----*-· {-{'; --I~ ) 
AS 7815)-"----1>- a: a: 2~ gg~ 
A \ :. ' w n: ~ '--+I--r----~-{> \: fi 00 

6 61""7"14, [' 80 131072 WORDS :;; LL .- 3~ 3 DATA 
A7 5~13' zffi x 8 BITS ..: al ' ~ 00004 INPUTS/ 
AI2 4*1 : g;:tl: ~ w ~ (512 ROWS w ~ f-- 6~ 5 OUTPUTS 
AI4 3>-+11 , iJ!i5 0 x 128 COLUMNS ~ ::J , 19006 

~:~ ;,tt,\0 : ~ ~ x 16 BLOCKS) ~ ~ ~~::' ~ gg~ 
AI3 8)-',-< 4)-',:---+\ 

ADDRESS ,:: --rt---+-=::-a:---'JL,-..--r-_...J J 
INPUTS ~~ (~I ~ ~ I ~ ~ t ~~ ~ _ i I 

A2 10' I ' ~$ ~§ - ,----- a.a: =-
A3 9: 1: L <'>0 ~~ ~ 

~ ~ 31 i 11-~-'='*mr=-=-=8J=--""- - ~~ "~ ___ ..J AIO 
All 
A9 

lAB 

, I "ZED 00 I CLOCK I 0 
6 2 ~tt ~~ IGENERATORI 

~ L:eJl] 11 
WRITE CO~~~8f{'E ~635tbD~: ~-~ }-.l~P~~~~~~~~~~~~~=~~~j=======t=.J~---, I ® ~VCC(5V) 

CHIP SELECT INPUT SS21 OlWc-<6 ',' , I I . "'" T ,:, l-F} ~, 16 GND(OV) 
OUTPUT E~r¢?~f OE4Jf\3 : 

'--_____________________________ ...J 

'" Pin numbers inside dotted line show those of TSOP. 

2 - 56 
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M5M51 T08AP, FP,VP, RV-55SL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3*-7 
VI Input voltage With respect to GND - 0.3*-Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta = 25"C 700 
Topr Operating temperature 0-70 

TS'9 Storage temperature - 65-150 
* - 3.0V in case of AC (Pulse width:ii 30ns) 

DC ELECTRICAL CHARACTERISTICS (Ta = O~ 70"C. Vee = 5V ± 10 %. unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 
VIL Low-level input voltage 
VOHI High-level output voltage 1 IOH = -lmA 
VOH2 High-level output voltage 2 IOH = - O.lmA 
VOL Low-level output voltage IOL = 2mA 
II Input current VI = O-Vee 

10 Output current in off~ state 51 = VIH or S2 = VIL or 
OE = VIH. Vl/o = O-Vec 

Active supply current 
Sl ;;; 0.2. S2 ;;;; Vee - 0.2V Min cycle 

leel other inputs;;; 0.2V 
(AC. MOS level) or ;;;; Vee - 0.2V 

Output-open (duty 100 %) lMHz 

Active supply current 51 = VIL. S2 = VIH. Min cycle 
lee2 (AC. TTL level) other inputs = VIL or VIH 

Output-open (duty 100 %) lMHz 

1) S2;;; 0.2V. other inputs = O-Vee 

lee3 Stand - by current 
2) 51;;;; Vee - O.2V. 

S2 ;;;; Vee - 0.2V. 
other inputs = 0-Vee 

lee4 Stand- by current SI = VIH or S2 = VIL. 
other inputs = O-Vee 

* - 3.0V In case of AC (Pulse wldth:ii 30ns) 

CAPACITANCE (Ta = 0-70"C. Vee = 5V ± 10 %. unless otherwise noted) 

Symbol Parameter T est conditions 

Ci Input capacitance VI = GND. VI = 25mVrms. f = 1 MHz 
Co Output capacitance Vo = GND. Vo = 25mVrms. f = 1 MHz 

. . Note .1. Direction for current flowing Into an IC IS positive (no mark) . 
2. Typical value Vee = 5V. Ta = 25"C. 

•.. .. MITSUBISHI 
.... ELECTRIC 

Limits 
Min Typ Max 
2.2 Vee+O.3 

- 0.3' 0.8 
2.4 

Vee-O.5 
0.4 
± 1 

±1 

47 85 

22 35 

50 90 

25 40 

10 

3 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
"C 
"C 

Unit 

V 
V 
V 
V 
V 

I1A 

I1A 

mA 

mA 

I1A 

mA 

Unit 

pF 
pF 
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M5M51 T08AP,FP,VP,RV-55SL 

1 048576-BIT(131 072-WORD BY 8-BIT)CMOS STATIC RAM 

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

(1) MEASUREMENT CONDITIONS Vcc 

Input pulse level .. · .. ······ .. ···········VIH = 3.0V. VIL = OV 

Input rise and fall time ············5ns 

Reference level···························VoH = VOL = 1.5V 

Output loads····· ·························Fig.l. CL = 30pF 

CL = 5pF (for ten, tdis) 

1.8k Q 

DQ 0---,----; 

CL 
'-----4 (including Transition is measured ± 500mV from steady 

state voltage. (for ten, tdis) scope and JIG) 

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
t.(A) Address access time 
t.(s1) Chip select 1 access time 
t.(S2) Chip select 2 access time 
t.(OE) Output enable access time 
tdis(S1 ) Output disable time after S1 high 
tdis(S2) Output disable time after 82 low 
tdis (OE) Output disable time after OE high 
ten(S1) Output enable time after S1 low 
ten(S2) Output enable tiem after S2 high 
ten (OE) OutPut enable time after OE low 
tv(A) Data valid time after address 

(3) WRITE CYCLE 

Symbol 

tcw 
tw(W) 
tsu(A) 
tsu(A-WH) 
tsu (S1) 
tsu(S2) 
tsu (0) 

th(O) 
trec(W) 
tdis(W) 
tdis(OE) 
ten(W) 
ten (OE) 

2 - 58 

Parameter 

Write cycle time 
Write pulse width 
Address set up time 
Address set up time with respect to 
Chip select· 1 set up time 
Chip select 2 set up time 
Data set up time 
Data hold time 
Write recovery time 
Output disable time from W low 
Output disable time from OE high 
Output enable time from W high 
Output enable time from OE low 

W 

. , .. MITSUBISHI 
..... ELECTRIC 

Fig.l Output load 

Limits 
Unit 

Min Typ Max 
55 ns 

55 ns 
55 ns 
55 ns 
30 ns 
20 ns 
20 ns 
20 ns 

5 ns 
5 ns 
5 ns 
5 ns 

Limits 
Unit 

Min Typ Max 
55 ns 
45 ns 

0 ns 
50 ns 
50 ns 
50 ns 
25 ns 

0 ns 
0 ns 

20 ns 
20 ns 

5 ns 
5 ns 



(4) TIMING DIAGRAMS 
Read cycle 

Ao-A16 
\,/ 
I\. 

~('Note3)~ 
~'xxxxxx 

~(Note3)~ 

)()()( 

(N~te 3) 
~ :xxxxxx 

-W= "H"level 

Write cycle (W control mode) 

(Note 3) 

w 

DOl-DOs 

MITSUBISHI LSls 

M5M51 T08AP, FP, VP, RV-55SL 

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

tCR 

\,/ 
I\, 

ta(A) tv(A 

ta(S1) I.J>SX« 
"",(Note 3~ ~ , Y'X'X'X': 

tdis(Sl) 

ta(S2) 'xxx"-~ 
(Note 3) "xYX"X'x"x" 

~ 
,xx x' 

tdis (S2) 
l~en(~E) 

~ ~ (Not;xA3~~ 

ten(Sl) 
ten(S2) II 

\\ DATA VALID 

tcw 

tsu(Sl) 

tsu (S2) 

DATA IN 
STABLE 

ten(W) 

tsu(D) , th(D) 

• MITSUBISHI 
"'ELECTRIC 

tdis(OE) 

\\ 
1/ 

(Note 3) 
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M5M51 T08AP, FP, VP, RV-55SL 

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

Write cycle (SI control mode) 

tcw 

Ao-AI6 

tsu (S1) trec(W) 

lX'>'Y'x'YY:!YV><Y'KY' (Note 3) 

w 
(Note 4) 

tsu(D) th (D) 

DOl-DOs DATA IN STABLE 

Write cycle (S2 control mode) 

Ao-AI6 

w 

2 - 60 

tcw 

tsu (S2) 

(Note 4) 

tsu (D) th(D) 

DATA IN STABLE 

Note 3. Hatching indicates the state is "don't care". 
4. Writing is executed while S2 high overlaps Si and Vii low. 
5. When the falling edge of Vii is simultaneously or prior to the falling edge of Si or rising edge of S2, the outputs 

are maintained in the high impedance state. 
6. DOll't apply 'inverted ~hase signa! externally ' .. .:hen DO pin :s G~tput mods. 

.• MITSUBISHI 
..... ELECTRIC 
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M5M51 T08AP, FP,VP, RV-55SL 

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

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter Test conditions 

Vee(PD) Power down supply voltage 

VI(~) Chip select input 51 2.2V ~ VCC(PD) 
2V ~ VCC(PD) ~ 2.2V 

VI(S2) Chip select input S2 
4.5V ~ VCC(PD) 
VCC(PD) < 4.5V 

Vee = 3V 
1) S2 ~ O.2V. 

Icc(PD) Power down supply current 
other inputs = 0-3V 

2) 51;;; Vcc - O.2V. 
S2 ;;; Vee - 0.2V. 
other inputs = 0-3V 

Note 7. lee(PD) = 0.2 1-1 A In case of Ta = 25'C 

(2) TIMING REQUIREMENTS (T a = 0-70 "C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 

SI control mode 

Vec 

S2 control mode 

Vee 

V,H 
S2 

Test conditions 

51;;; Vee - 0.2V 

S2 ~ O.2V 

•. MITSUBISHI 
"ELECTRIC 

Limits 
Unit 

Min Typ Max 
2 V 

2.2 
V 

Vee(PD) 
0.8 

V 
0.2 

0.05 
2 

>LA (Note 7) 

Limits 
Unit 

Min Typ Max 
0 ns 
5 ms 
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M5M51T08AP,FP,VP,RV-70SL,-85SL,-10SL,-12SL 

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

DESCRIPTION 
The M5M51T08AP, FP, VP, RV are a 1048576- bit CMOS 
static RAM organized as 131072 word by 8- bit which are 
fabricated using high - performance quadruple - polysilicon 
CMOS technology. The use of thin film transistor(TFT) load 
NMOS cells and CMOS periphery result in a high density, 
ultra low power and high reliability static RAM. 

They are low standby current and low operation current 
and ideal for the battery back-up application. 

The M5M51T08AVP, RV are offered in a 32- pin plastic 
dual- in-line package (DIP), 32- pin plastic small outline 
package (SOP), as well as 32- pin thin small outline package 
(TSOP), providing high board level packing densities. Two types 
of TSOP packages are available. M5M51T08AVP(normal lead 
bend type package), M5M51T08ARV(reverce lead bend type 
package). Using both two types makes it easy to design 
a printed circuit board. 

FEATURES 

Power supply current 
Type name Access time 

Active Stand-by (max) 
(max) (max) 

M5M51T08AP, FP, VP, RV-70SL 70ns 10 IlA 
M5M51T08AP, FP, VP, RV-85SL 85ns 15mA (Vee = 5.5V) 
M5M5lT08AP, FP, VP, RV-IOSL lOOns (1 MHz) 0.051lA 

(Vee = 3.0V, M5M51T08AP, FP. VP, RV-12SL 120ns typ) 

• Single + 5V power supply 
• Low stand-by current 0.0511 A(typ) 
• Directly TTL compatible: All inputs and outputs 
• Easy memory expansion and power down by 81, S2 
• Data hold on + 2V power supply 
• Three- state outputs: OR- tie capability 
• OE prevents data contention in the 110 bus 

• Common data 1/0 
• Package 

M5M51TOBAP ............................... 32 pin 600 mil DIP 

M5M51T08AFp .. ························ .. · 32 pin 525 mil SOP 
M5M51TOBAVP, RV ................ 32 pin B x 20mm' TSOP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS 
INPUTS 

NC 

A7 
A6 
As 
A4 
A3 
A2 
Al 
Ao 

Yec(5Y) 
31 -A15 ADDRESS INPU 

30 +-;-S2 ~~0TSELECT 
2S -iN WR ITE CONTROL 

:~ :~: 31
1 ~;:RESS 

26 -As INPUTS 

25 -All OUTPUT 
24_OE ~pt~E 
23 -Al0 ADDRESS INPUT 

DATA{ool - 13 
INPUTS/ 002- 14 

OUTPUTS 003 _ 15 
~~~:}~::= 

OUTPUTS 
la_oos 

All 
As 
Aa 

A5 
A4 

A4 
A5 
A6 
A7 

(OY)GND 17_004 --.. _____ .r-

Outline 32P4 (P) 
32P2M-A (FP) 

v 

M5M51T08AVP 

Outline 32P3H- E 

M5M51 T08ARV 

iN -+ 5 2 - 007 

A13-+L~ ~s-ooa Aa -+ 3 . 30 - 51 
AS-+2 31_Al0 
Al1-+ 1 o· 32-OE 

Outline 32P3H- F 
NC: NO CONNECTION 
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M5M51T08AP,FP,VP,RV-70SL,-85SL,-10SL,-12SL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M51 T08A serieas are 
determined by a combination of the device control inputs 
81, S2, Wand OE. Each mode is summarized in the function 
table. 

A write cycle is executed whenever the low level W 
overlaps with the low level St 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, St or S2, whichever occurs 
first, requiring the set- up and hold time relative to these 
edge to be maintained. The output enable input at directly 
controls the output stage. Setting the at at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problm in the write cycle is eliminated. 

FUNCTION TABLE 

SI S2 W OE Mode DQ Icc 
X L X X Non selection High- impedance Stand-by 
H X X X Non selection High- impedance Stand-by 
L H L' X Write DIN Active 
L H H L Read DOUT Active 
L H H H High- impedance Active 

BLOCK DIAGRAM 

A4 
As 

t}~1-6i* ~ r-
~I' I- a: 

A read cycle is executed by setting W at a high level and 
OE at a low level while St and S2 are in an active state (81 
= L, S2 = H) 

When setting St at a high level or S2 at a low level. the 
chip are in a non - selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high-impedance state, allowing OR-tie with other chips 
and memory expansion by St and S2. The power supply 
current is reduced as low as the stand - by current which 
is specified as 1003 or 1004, and the memory data can be 
held at + 2V power supply, enabling battery back - up 
operation during power failure or power- down operation in 
the non - selected mode. 

-
*~--I~ r-- -

a: ' 2~ w 002 
A6 ~14: ::> 

0.. w 131072 WORDS 0 >s'rb13 ' 
n: LL 

LL 

, 'H 
3~ : 003 DATA 

00004 INPUTSI 
001) 

ADDRESS 
INPUT 

A7 
AI2 
AI4 
AI6 
AI5 
AI3 

Ao 
AI 
A2 
A3 

AIO 
All 
A9 
Aa 

WRITE CO~~~f Yl. 
CHIP SELECT INPUT{~~ 

ENABL~~~~~:::OE 

za: w 
~I' ~t:: »;;<' ~II, w::> 

a: CD 
2810 ' 0 

®-W: 0 

~..(t , 
« 

:~: '-r 

t' r 
II ,~, !:ffi 
10 ' 18 ' ~ti: 

w~ 

'H' ~w 

~i 
§ 

~ 3 : 31 : 
-;::'-

~ffi ~ , I ' 
~ti: ~ 6 ' 2 ' 

~ : 3 : §ffi 
" "" II I _ 

~: ~ 
~1[LJ ~_}/60 1 '[h 
'9+<3 ' L !..~~ 

S x a BITS :2 
,.. « r--- w f---o (512 ROWS 

:-
0 w 

(f) x 12a COLUMNS 
~ Z 

x 16 BLOCKS) w 
If (f) 

; U ] 20 
38 f-- r-
Ow 
Uo 
'-- -
~ ->tw uo I, CLOCK ,I SS GENERATOR CDw 

II ~ 

- -

* Pin numbers inside dotted line show those of TSOP. 

, • MITSUBISHI 
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w 
CD 
I-
::> 
0.. 
I-
::> 
0 

-
=-I-

::> 
0.. a: ~ 
zw 
-LL -LL 
«::> 
I-CD 
« 
0 

If 

' I , 6)-!-.{iB , 'H 
,~19 : 

8rH O , 9>1-< 1 

I 

I 

l@ ~ 
1 @), J 

5 OUTPUTS 
006 
007 
DQa 

Vcc(5V) 

GND (OV) 
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M5M51T08AP,FP,VP,RV-70SL,-85SL,-10SL,-12SL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3*-7 
V, Input voltage With respect to GND - 0.3*-Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta = 25"C 700 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

* - 3.0V In case of AC (Pulse width;:; 30ns) 

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

Symbol Parameter Test conditions 

V,H High-level input voltage 
V,L Low-level input voltage 
VOHl High-level output voltage 1 10H = - 1mA 
VOH2 High-level output voltage 2 10H = - O.lmA 
VOL Low-level output voltage 10L = 2mA 
II I nput current V, = O-Vee 

10 Output current in off- state Sl = V,H or S2 = V,L or 
OE = VIH, Vi; 0 = O-Vee 

s,;;; 0.2V, S2;;;; Vee - 0.2V Min cycle 
leel Active supply current other inputs;;; 0.2V or 

(AC, MOS level) ;;;; Vee - 0.2V 
Output- open (duty 100 %) 1MHz 

Active supply current Sl = VIL, S2 = VIH, Min cycle 
lee2 (AC, TTL level) other inputs = V,L or V,H 

Output- open (duty 100 %) 1MHz 

1) S2;;; O.2V, other inputs = O-Vee 

lee3 Stand - by current 
2) s,;;;; Vee - 0.2V, 

S2 ;;;; Vee - 0.2V, 
other inputs = O-Vee 

lee4 Stand - by current Sl = VIH, S2 = VIL, other inputs = O-Vce 

* - 3.0V in case of AC (Pulse width;i 30ns) 

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

Symbol Parameter Test conditions 

Ci Input capacitance V, = GND, V, = 25mVrms. f = 1 MHz 
Co Output capacitance Vo = GND, Vo = 25mVrms, f = 1 MHz 

. . 
Note 1. Direction for current flowing Into an IC IS positive (no mark) . 

2. Typical value is Vec = 5V. Ta = 25 "C. 

2 - 64 
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Limits 
Min Typ Max 

2.2 Vee+D.3 
- 0.3" 0.8 

2.4 
Vee-D. 5 

0.4 
± 1 

± 1 

38 70 

5 15 

40 70 

7 15 

10 

3 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
"C 
"C 

Unit 

V 
V 
V 
V 
V 

>lA 

>lA 

mA 

mA 

>lA 

mA 

Unit 

pF 
pF 



MITSUBISHI LSls 

M5M51 T08AP,FP,VP,RV-70SL,-85SL,-10SL,-12SL 

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

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

(1) MEASUREMENT CONDITIONS Vee 
Input pulse level .. ···· .. ·············VIH = 2.4V. VIL = 0.6V 
Input rise and fall time ........ '5ns 
Reference level ........................ VoH = VOL = 1.5V 

Output loads .......................... ·Fig.l. CL = 100pF (P.FP.VP.RV-85SL.-l OSL.-12SL) 

CL = 3OpF(P.FP.VP.RV-70SL) 

DQ o-~-----,.1 

1.8k Q 

CL 
(including CL = 5pF (for ten, tdis) 

Transition is measured ± 500mV from steady 
state voltage.(for ten, tdis) 

scope and JIG) 

Fig.l Output load 

(2) READ CYCLE 

Limits 

Svmbol Parameter 
M5M51 T08AP. FP. VP. M5M51T08AP. FP. VP. M5M51T08AP. FP. VP. M5M51T08AP. FP. VP. 
RV-70Sl RV-85Sl RV-l0Sl RV-12Sl 

Min Max Min Max Min Max Min Max 
tCR Read cycle time 70 85 100 120 
ta(A) Address access time 70 85 100 120 
ta(SI ) Chip select 1 access time 70 85 100 120 
t.(S2) Chip select 2 access time 70 85 100 120 
t.(OE) Output enable access time 35 45 50 60 
tdis(S·I) Output disable time after SI high 25 30 35 40 
tdis(S2) Output disable time after S2 low 25 30 35 40 
tdis(OE) Output disable time after OE high 25 30 35 40 
ten(SI) Output enable time after 51 low 10 10 10 10 
ten(S2) Output enable time after S2 high 10 10 10 10 
ten (OE) Output enable time after OE low 5 5 5 5 
tv(A) Data valid time after address 10 10 10 10 

(3) WRITE CYCLE 

Limits 

Svmbol Parameter M5M51T08AP. FP. VP. M5M51T08AP. FP. VP. M5M51T08AP. FP. VP. M5M51T08AP. FP. VP. 
RV-70Sl RV-85Sl RV-l0Sl RV-12Sl 

Min Max Min Max Min Max Min Max 
tew Write cvcle time 70 85 100 120 
tw(W) Write pulse width 55 65 75 85 
tsu(A) Address setup time 0 0 0 0 
tsu(A-WH) Address setup time with respect to W 65 75 85 100 
tsu(Sl) Chip select 1 setup time 
tsu(S2) Chip select 2 setup time 
tsu(D) Data setup time 
th(D) Data hold time 
trec(W) Write recovery time 
tdis(W) Output disable time from W low 
tdis(OE) Output disable time from OE high 
ten(W) Output enable time from W high 
ten(OE) Output enable time from OE low 

65 75 
65 75 
30 35 

0 0 
0 0 

25 
25 

5 5 
5 5 

. • . MITSUBiSHI 
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30 
30 

85 100 
85 100 
40 45 

0 0 
0 0 

35 40 
35 40 

5 5 
5 5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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M5M51T08AP,FP,VP~RV-70SL,-85SL,-10SL,-12SL 

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

(4) TIMING DIAGRAMS 

Read cycle 

tCR 

Ao-AI6 
W' \,/ 
/r\. J\ 

ta(A) tv(A 

ta(SI) 
~(Note3)~ ~ i&.(Note 3)~ )~ ~ ~ 

tdis(SI) 

82 ~(Note3)~ ta(S2) IOOONW (Note3)~ ~ l·t'(OE) • ~~ 

It ,en (qE) tdis(S2) 

~(Note3)~ ~ ~ 
\2YVV' 

~I\ ~ 
(Note3)~ 

ten (SI) tdis(OE) 

DOI-DOa 
ten (S2) II \\ 

\\ DATA VALID II -W= "H"level 

Write cycle en control mode) 

tcw 

Ao-AIB 

tsu(SI) 

82 tsu(S2) 

tsu(A-WH) 

tsu(A) tw(W) 

w 

ten(W)' 

DOI-DOa 
DATA IN 
STABLE 

>AA<>A<)(><VyV>AA(}AA()A(}AAAAAAf I 1j.-:_--,t':':.Uc.::(D:..:.) __ .~I . ....:thc..!(.:::;D),-f--i.1 

2'- 66 
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MITSUBISHI LSls 

M5M51 T08AP, FP,VP, RV-70SL,-85SL,-1 OSL,-12SL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

Write cycle (Sl control mode) 

tcw 

Ao-A16 

tsu(Sl) 

w 
(Note 4) 

tsu(D) th(D) 

DOl-DOs DATA IN STABLE 

Write cycle (S2 control mode) 

Ao-A16 

w 

DOl-DOs 

tcw 

tsu (S2) 

(Note 4) 
(Note 3) 

tsu(D) th(D) 

DATA IN STABLE 

Note 3. Hatching indicates the state is "don't care". 
4. Writing is executed while 52 high overlaps 51 and W low. 
5. When the falling edge of W is simultaneously or prior to the falling edge of 51 or rising edge of 52, the outputs 

are maintained in the high impedance state. 
6. Don't apply inverted phase signal externally when 00 pin is output mode. 

• MITSUBISHI 
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M5M51T08AP,FP,VP,RV-70SL,-85SL,-10SL,-12SL 

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

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter Test conditions 

VCC(PO) Power down supply voltage 

VI(ST) Chip select input S, 
2.2V ;:;; VCC(PD) 
2V;:;; VCC(PD);:;; 2.2V 

VI(S2) Chip select input S2 
4.5V;:;; VCC(PD) 
VCC(PD) < 4.5V 

VCC = 3V 

Icc(PD) Power down supply current 
1) S2;:;; 0.2V. other inputs = 0-3V 
2) s,;;; Vcc - 0.2V. S2;;; Vcc - 0.2V. 

other inputs = 0-3V 

Note 7. Icc (PD) = 0.2" A In case of Ta = 25'C 

(2) TIMING REQUIREMENTS CTa = 0-70"C. unless otherwise noted) 

Symbol Parameter 

tsu (PD) Power down setup time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
SI control mode 

Vec 

2.2V 

S2 control mode 

Vce 

2 - 68 

Test conditions 

s,;;; Vee - 0.2V 

S2;:;; 0.2V 

• MITSUBISHI 
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Limits 
Unit 

Min Typ Max 
2 V 

2.2 
V 

VCC(PD) 
0.8 

V 
0.2 

0.05 
2 

(Note 7) 
IlA 

Limits 
Unit 

Min Typ Max 

0 ns 

5 ms 
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M5M51008BP,FP,VP,RV-55l, -70l, -10l, 
-55ll,-70ll,-10ll 

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

DESCRIPTION 
The M5M51008BP,FP,VP,RV are a 1048576-bit CMOS static 
RAM organized as 131072-word by 8-bit which are fabricated 
using high-performance triple polysilicon CMOS technology. The 
use of resistive load NMOS cells and CMOS periphery result in a 
high density and low power static RAM. 

They are low standby cu rrent and low operation cu rrent and 
ideal for the battery back-up application. 

The M5M51008BVP,RV are packaged in a 32-pin thin small 
outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 
M5M51008BVP (normal lead vend type package), M5M51008BRV 
(reverce lead vend type package). Using both types of devices, it 
becames very easy to design a printed circuit board. 

FEATURES 

Power sutplV current 

Type name 
Access time Active stand-by 

(max) (1MHz) (max) 
(max) 

MSM51008BP.FP,VP,RV-55L 55ns 
MSM51008BP,FP,VP,RV-70L 70ns 15mA 

100j.lA 
(VCC=5.5V) 

M5M51008BP,FP,VP,RV-l0L 100ns 
MSM51008BP,FP,VP,RV-55LL 55ns 20j.lA 
M5M51 008BP,FP, VP ,RV-70LL 70ns 15mA (VCC=5.5V) 

0.3j.lA 
MSM51 008BP,FP, VP ,RV-l0LL 100ns (VCC.3.0V,typ) 

• Single +5V power supply 
• Low stand-by current 0.3j.lA (typ.) 
• Directly TTL compatible: All inputs and outputs 
• Easy memory expansion and power down by 81, S2 
• Data hold on +2V power supply 
• Three-state outputs: OR-tie capability 

• 'OE prevents data contention in the I/O bus 
• Common data I/O 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS 
INPUTS 

NC 
A1S 
A14 
A12 
A7 
As 
As 

A4 
A3 
A2 
AI 
Ao 

DATAINPUTS/{ DDQQ21 
OUTPUTS 

DQ3 
(OV) GND 1S L ___ ----' 

Outline 32P4 (P) 
32P2M-A (FP) 

ADORESS INPUT 

-,--~}~-rCJ-'~~-~--~ 

w 

M5M51008BVP 

A12 
A7 
As 
As 
A4 

Outline 32P3H-E 

A4 
As 
As 
A7 
A12 

M5M51008BRV 

W 

o 
Outline 32P3H-F 

NC : NO CONNECTION 

,," MITSUBISHI 
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M5M51008BP,FP,VP,RV-55l, -70l, -10l, 

-55ll,-70ll,-10ll 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M51008B series are determined by 
a combination of the device control inputs S"I, S2, W and~. Each 
mode is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level S"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 O'E' 
directly controls the output stage. Setting the 'OE' at a high level, 
the output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

FUNCTION TABLE 

S"1 S2 W ~ Mode 
X L X X Non selection 
H X X X Non selection 
L H L X Write 
L H H L Read 
L H H H 

BLOCK DIAGRAM 

ADDRESS 
INPUTS 

A4 
A5 

A6 

A7 

AIS 
A13 
AS 

AO 
A2 

A3 

Al0 

DQ 

High-impedance 
High,impedance 

Din 

Doul 

High-impedance 

* Pin numbers inside dotted line show those of TSOP. 

Icc 
Stand-by 
Stand-by 
Active 

Active 
Active 

131072 WORDS 
X 8 BITS 

(1024 ROWS 
X 128 COLUMNS 
X 8 BLOCKS) 

A read cycle is executed by setting W at a high level and O'E' at a 
low level while 81 and S2 are in an active state (S"1 = L, S2 = H). 

When setting 81 at a high level or S2 at a low level, the chip are 
in a non-selectable mode in which both reading and writing are 
disabled. In this mode, the output stage is in a high-impedance 
state, allowing OR-tie with other chips and memory expansion by 
S"1 and S2. The power supply current is reduced as low as the 
stand-by current which is specified as ICC3 or ICC4, and the 
memory data can be held at +2V power supply, enabling battery 
back-up operation during power failure or power-down operation in 
the non-selected mode. 

DOl 
D02 

D03 
D04 
DOS 
DOS 
D07 

DQ8 

DATA 
INPUTSJ 
OUTPUTS 

WRITE 
CONTROL 

W INPUT 
'S"1 1 CHIP 

~SELECT 
52 J iNPUTS 

Veo 
(5V) 

GND 
(OV) 

OUTPUT 
ENABLE 
INPUT 

2 - 70 
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ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply voltage 
VI Input voltage 

Vo Output voltage 
Pd Power dissipation 
Tapr . Operating temperatura 
Tall! Storage temperature 
·~.OV In case of AC (Pulse width~3Ons) 

MITSUBISHI LSls 
M5M51008BP,FP,VP,RV-55l,-70l, -10l, 

-55ll,-70ll,-10ll 
1048576-BIT(131072-WORD BY B-BIT)CMOS STATIC RAM 

Conditions Ratings Unit 
-0.3·-7 V 

With respect to GND - q.3· -Vee + 0.3 V 
O-Vcc V 

Ta=25t 700 mW 
0-70 t 

-65-150 t 

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

Symbol Parameter 

VIH High-level input voltage 
VIL Low-levellnput voltage 
VOH! High-level output voltage 1 

VOH2 High-level output voltage 2 
VoL Low-level output voltage 

Ii Input current 

10 Output current in off-state 

Active supply current 
Icc! (AC, MOS level) 

Active supply current ICC2 (AC, TIL level) 

Icc3 Stand-by current 

ICC4 Stand-by current 

• ~.OV In case of AC (Pulse Wldth~30ns) 
• • inside ( ) is a value of -SSl, -SSLL 

Test conditions 

IOH=-:1mA 
IOH=-0.1mA 
IOl=2mA 
VI = O-Vee 

§1 = VIH or S2 = VIL or 'OE" = VIH 
Vlo=O-Vee 

§!.:iii0.2V, S2i!;Vee-0.2V Min cycle 

other iriputs.:iii0.2V or i!;Vee - 0.2V 
Output-open (duty 100%) 1MHz 

§, = VIL, S2 = VIH Min cycle 

other Inputs - VIH or VIL 
Output-open (duty 100%) 1MHz 

1) S2:ll0.2V, other inputs = O-Vcc -L 
2) §,ii:Vee - 0.2V, S2i!;Vee - 0.2V 

other inputs = O-Vcc -LL 

~, = VIH or S2 = VIL, other inputs = O-Vee 

CAPACITANCE (Ta= 0-70t, Vee- 5V±10%. unless otherwise noted) 

Symbol Parameter 

CI Input capacitance 
Co OL!tput capacitance 

Note 1: Direction for current flowing into an IC is positive (no mark). 
2: Typical value is Vee = SV, Ta = 25'c. 

Test conditions 

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

Umlts 
Min Typ Max Unit 

2.2 Vcc+O.3V V 
-0.3· 0.8 V 

2.4 V 
~ccrO.SV V 

0.4 V 
+1 IIA 

±1 IIA 

35 70 
(40)· (SO)· 

rnA 
4 15 

38 70 
(43)· (85)· 

mA 

5 15 

100 
IIA 

20 

3 rnA 

Limits 
Min Typ Max Unit 

6 pF 

8 pF . 
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M5M51008BP,FP,VP,RV-55l, -70l, -10l, 

-55ll,-70ll,-10ll 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

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

(1) MEASUREMENT CONDITIONS 
Input pulse level ·············VIH = 2.4V,Vll= 0.6V{P,FP,VP,RV-70L,-10L,-70LL,-10LL) 

VIH = 3.0V,Vll = 0.OV{P,FP.VP,RV-55L,-55LL) 
Input rise and fall time .... ·5ns 

Reference level · .... · .. · ...... VoH=Vol=I.5V 

Output loads .................... Fig.l,Cl = 100pF (P,FP,VP,RV-l0L,-10LL) 

Cl = 30pF (P,FP,VP,RV-55L,-70L,-55LL,70LL) 

Cl = 5pF (for ten,ldis) 

Vcc 

000-.,----4 

1.8kO 

Cl 
(Including 
scope and JIG) 

Transition is measured ±500mV from steady state voltage. (for ten,ldis) Fig.1 Output load 

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
talA) Address access time 
!a(S1) Chip select 1 access time 
!a(S2) Chip select 2 access time 
!alOE) Output enable access time 
tdis(S1) Output disable time after S1 high 
ldis(S2) Output disable time after S2 low 
Idls(OE) Output disable time after OE high 
ten(S1) Output enable time after S 1 low 
!en(S2) Output enable time after S2 high 
!enlOE) Output enable time after OE low 
tv(A) Data valid time after address 

(3) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tw(W) Write pulse width 
tsu(A) Address setup time 
tsu(A·WH) Address setup time with respect to W 
tsu(S1) Chip select 1 setup time 
tsu(S2) Chip select 2 setup time 
tsu(D) Data setup time 
!hID) Data hold time 
treqW) Write recovery time 
ldis(W) Output disable time from W low 
tdis(OE) Output disable time from 0 E high 
!en(W) Output enable time from W high 
ten(OE) Output enable time from OE low 

2 - 72 

M5M51 OOSB·55L, 55ll 

Min Max 

55 
55 
55 
55 
30 
20 
20 
20 

5 
5 
5 
5 

MSM51008B-55l,55LL 

Min 

55 

45 
0 

50 
50 
50 
25 

0 
0 

5 
5 

'.. MITSUBISHI 
"'ELECTRIC 

Max 

20 
20 

Limits 
M5M51008B· 70L, lOll M5M51008B-10L.10lL Unit 
Min Max Min Max 
70 100 ns 

70 100 ns 
70 100 ns 

70 100 ns 

35 50 ns 

25 35 ns 
25 35 ns 

25 35 ns 
10 10 ns 

10 10 ns 

5 5 ns 

10 10 ns 

Limits 
M5M51008B-70l,70LL M5M51008B-10l, lOll Unit 
Min Max Min Max 

70 100 ns 

55 75 ns 

0 0 ns 

65 85 ns 

65 85 ns 

65 85 ns 

30 40 ns 

0 0 ns 

0 0 ns 

25 35 ns 
25 35 ns 

5 5 115 

5 5 ns 



(4) TIMING DIAGRAMS 
Read cycle 

AO-IS 

(Nole3) 

(NOle3) 

(Nole3) 

W ="H" level 

X 

X 

Write cycle (W control mode) 

AO-IS 

XXXXXX 

(Nole3) 

82 <XXX 
<XXXX 

(Note 3) 

W 

(XXX XX :X 
(XXXXXX :X 

'V-
If\. 

:XXX 

X)ol 

X 

\/ 
1\ 

X 

XXX 
X )I 

1 
Isu (A) 

tdis (OE) 

MITSUBISHI LSls 
M5M51008BP,FP,VP,RV-55l, -70l, -10l, 

-55ll,-70ll,.10ll 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

tCR 

" I\, 
ta(A) 

tv (A) 

ta ($1) 

}(X)( X)C}(')O(XXX)('X 
XXX X}(X)(X 

(dIs (51) (Nole3) 

XYYX y ~= 
ta (52) XX)(' X ~ 

"X xx x XX)(' )(}(X)(X 

ta(OE) 
(dIs (82) (Nole3) 

ten (OE) 
IKXX X)()()()()( 

(dis (OE) (Nole3) 

ten (51) 

ten (52) , V DATA VALID \ \. 
\. f\. 1 I 

Icw 

\1 
1\ 

Isu (51) 

X 

Isu (52) 

Isu (A-WH) 

V- , 
l\ 

tw(W) trec(W) 

~ V 
1\ j 

~ (dis(W) ten (OE) 

~ 
ten(w)~ 

V- DATA IN " 1,( 
\. STABLE 1-

Isu D ( ) \h D ( ) 

.•. MITSUBISHI 
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MITSUBISHI LSls 
M5M51008BP,FP,VP,RV-55L, -70L, -10L, 

-55LL,-70LL,-10LL 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

Write cycle (§1 control mode) 

lew 

AO-16 \V \V 
/1\. /1\. 

Isu (A) Isu (SI) trec(W) 

"S"1 \ / 
\. I 

x 

(Note 3) (Nole3) 

(NoteS) 

w .x 
XX .x (Note 4) 

(Note 3) (Note 3) 

Isu (0) III (0) 

I 
DATA IN STABLE ) 

\. 

Write cycle (52 control mode) 

Ao-t6 

S2 

w 

2 - 74 

lew 

\1 \I 
I\. I\. 

0( .x xxxx xxx xxx 
xxx X 

(Note 3) 
Isu (A) Isu (52) trec(W) 

(Note 3) 

1/ , 
/ r\ 

.' 

(NoteS) 
L .x .xxxxx 

0( .xxx 
(Note 4) 0( .xxx 

(Note 3) (Note 3) 

Isu (D) Ih (0) 

II DATA IN STABLE \ 
~, I 

Note 3 : Hatching indicates the state is "don't care". 

4 : Writing is executed while S2 high overlaps 51 and Vi low. 

S : When the falling edge of Vi is simultaneously or prior to the falling edge of 51 or rising edge of S2 , the outputs are maintained 
in the high impedance state. 

6 : Don't apply inverted phase signal externally when DQ pin is output mode. 

• MITSUBISHI 
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POWER DOWN CHARACTERISTICS 

MITSUBISHI LSls 
M5M51008BP,FP,VP,RV-55l, -70l, -10l, 

-55ll,-70ll,-10ll 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70'C, unless otherwise noted) 

Symbol Parameter Test conditions 

Vee (PO) Power down supply voltage 
2.2V:aVee (PO) 

VI~l) Chip select input ~1 
2V:aVee (Po):a2.2V 

VI (S2) Chip select input S2 
4.SV:aVee (PO) 
Vee (PO) < 4.SV 
Vee =3V 
1) S2:a0.2V, 

Icc (PO) Power down supply current 
other inputs = O-Vee 

2) ~l~Vce- O.2V, 
S2~Vee- 0.2V, 
other inputs = O-Vee 

Note? : Icc (PO) • 11lA in case of Ta = 25'C 

(2) TIMING REQUIREMENTS(Ta = 0-70'C, unless otherwise noted) 

Symbol Parameter 

Isu (PO) Power down set up time 
tree (PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
Ul control mode 

Vec 

.~) 

Sa control mode 

Vee 

S2 

Isu (PO) 

Test conditions 

~~ 
\ 

~1~Vee-0.2V 

S2:a0.2V 

.• MITSUBISHI 
...... ELECTRIC 

Limits 
Min Typ Max Unit 

2 V 
2.2 

Vee (PO) 
V 

0.8 
V 

0.2 

-L SO 

j.iA 

-LL 0.3 
10 

(Note?) 

Umits 
Min Typ Max Unit 

0 ns 
S ms 

'i / 
lree (PO) 

~.~ 

2 - 75 
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M5M51016ATP,RT-70l,-85l,-10l, 
-70ll,-85ll,-10ll 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

DESCRIPTION 
The M5M51016ATP, RT are a 104B576-bit CMOS static 
RAM organized as 65536 word by 16 - bit which are 

fabricated using high - performance triple polysilicon CMOS 

technology, The use of resistive load NMOS cells and CMOS 
periphery result in· a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back - up application. 

The M5M51016ATP,RT are packaged in a 44-pin thin 
small outline package which is a high reliability and high 

density surface mount device (SMD). Two types of devices 
are available. M5M51 0 16A TP (normal lead bend type 

package), M5M51 016ART (reverce lead bend type package). 

Using both types of devices, it becomes very easy to design 

a printed circuit board. 

FEATURES 

Power supply current 

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

M5M51016ATP, RT-7OL 70ns 
100llA M5M51016ATP, RT-85L 85ns (Vee = 5.5V) 

M5M51016ATP, RT-IOl lOOns 
30mA 

M5M51016ATP, RT-70ll 70ns (1 MHz) 20llA 

M5M51016ATP, RT-85ll 85ns (Vee = 5.5V) 
0.31lA M5M510l6ATP, RT-IOll lOOns (Vee =3. OV, typ) 

• Single + 5V power supply 

• Low stand-by current 0.3 Il A(typ) 
• Directly TTL compatible: All inputs and outputs 

• Easy memory expansion and power down by CS, BCI & 
BC2 

• Data hold on + 2V power supply 
• Three- state outputs: OR-tie capability 

• OEprevents data contention in the I/O bus 

• Common data I/O 

• Package 
M5M51O 16ATP, RT .......... 44pin 400 mil TSOP (II) 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

NC 

A7 

As 

A5 

ADDRESS A4 
INPUTS A3 

A2 
AI 

Ao 

CHIP SIij~St CS 
(OV)GND 12 

~~1:s~~ OE -- 13 
INPUT NC 14 

DATA 
INPUTS/ 

OUTPUTS 

NC 

43 +- BC1 }~~~ROL 
42 +- BC2 INPUTS 

41+-AI4} 
40 +- A 15 ;m,~~~SS 
39 +- A 13 WRITE 
38 +- W CONTROL 

37 +- A } INPUT 

36 +- A: ADDRESS 
35 +- A II INPUTS 

34+-AIO 

33 GND (OV) 

NC 

DATA 
INPUTS/ 
OUTPUTS 

Vee (5V) 

Outline 44P3W - H (400mil TSOP Normal Bend) 

NC 

BYTE{OC CONTROL _I 
INPUTS BC2 

ADDRESS{~:: 
INPUTS 
WRITE· AI3 

CONTROL Iii 

AD~:~:{~: 
INPUTS All 

AIO 
(OV)GND 

NC 

DATA 
INPUTS/ 

OUTPUTS 

(5V)Vce 

NC 

ADDRESS 
INPUTS 

IO+-Ao CHIP 

II +-CS rJ~Of.T 
GND (OV) 

OUTPUT 
ENABLE 

NC INPUT 

DATA 
INPUTS/ 
OUTPUTS 

Outiine 44P3Vv'-J (400mii TSOP Reverse Bend) 

NC : NO CONNECTION 

2 - 76 
'. MIT. SUBISHI ...... ELECTRIC 



MITSUBISHI LSls 

M5M51 016ATP ,RT -70l,-85L,-1 Ol,-70ll,-85ll,-1 Oll 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M5l 016A series are 
determined by a combination of the device control inputs 
ro, BCz, CS, Wand OE. Each mode is summarized in the 
function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level BCl and/ or BC2and the high 
level CS. 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, BC1, BC2 or 
CS, whichever occurs first, requiring the set- up and hold time 
relative to these edge to be maintained. The output enable 
input OE directly controls the output state. Setting the OE 
at a high level, the output stage is in a high-impedance state, 
and the data bus contention problem in the write cycle is 
eliminated. 

A read cycle is executed by setting W at a high level and 
OE at a low level while BCl and/ or BC2 and CS are in an 
active state. (ro and/ or BCz = L, CS = H) 

When setting BCl at a high level and the other pins are 
in an active state, upper- Byte are in a selectable mode in 
which both reading and writing are enabled, and lower- Byte 
are in a non- selectable mode. And when setting BC2 at a 
high level and the other pins are in an active state, lower­
Byte are in a selectable mode and upper-Byte are in a non­
selectable mode. 

BLOCK DIAGRAM 
-

J ~ r--
>';< I-

:::l cr: 

Al 
A3 

When setting BCl and BCz at a high level or CS at a low 
level, the chips are in a non- selectable mode in which both 
reading and writing are disabled. In this mode, the output 
stage is in a high-impedance state, allowing OR-tie with other 
chips and memory expansion by ro, BC2 and CS. The power 
supply current is reduced as low as the stand- by current 
which is specified as Icc3 or Icc4, and the memory data can 
be held at + 2V power supply, enabling battery back - up 
operation during powerfailure or power- down operation in 
the non- selected mode. 

FUNCTION TABLE 

CS BCl BC2 W DE Mode 001-8 009-16 Icc 
L X X X X Non selection High- Z High-Z Stand- by 

X H H X X Non selection High- Z High-Z Stand- by 

H H L L X upper- Byte Write High-Z Din Active 
H H L H L upper- Byte Read High-Z Oout Active 
H H L H H High Z High Z Active 
H L H L X Lower- Byte Write Din High-Z Active 
H L H H L Lower - Byte Read Dout High-Z Active 
H L H H H High Z High Z Active 
H L L L X Word Write Din Din Active 
H L L H L Word Read Dout Dout Active 
H L L H H High Z High-Z Active 

(High- Z = High - impedance) 

-

~ - 16 
I-cr: >,7 

~a.: :::lw 18 >t a. w 65536 WORDS ~ >1 zcr: 0 
As 
A7 

Z::;; r--- a. LL 
til« I-LL 19 

DOl 
D02 
D03 
D04 
DOs 
D06 
D07 

AS 
A9 
AID 
All 
A12 

ADDRESS 
INPUTS 

AD 
A4 
A2 
A5 

A13 

A14 

A15 
CHIP SELECT CS INPUT 

BYTE fOCI CONTROL 
INPUTS BC2 

WRITE CO~~~f W 

OUTPUT E~~~M OE 

~ 

~ 
~ 
~ 
?'f 
, 

10 
6 
8 
5 

9 

41 

0 

11 

3 

4 

; 13 

w 8 x 16 81TS :::l:::l 
en LL - r- om 
en LL w (512 ROWS w:::l 0 
cr: m x 256 COLUMNS 
0 3: x 8 BLOCKS) 

~ 0 ~ « .--

~ ~u til· 
i5~ -- I-cr: :::lw 

a: ~UJ en« a. LL 
f-W :::l0 I-LL ,,"- :::l:::l 0."- ...J o 

LT f9~ffi OU am 

'" 
oUJ 

~ 
....::. 
r----

~t-ffi ",cr: 
g~ B~~ --'8 mw 

'--- ....,.Q.. 

1 
llr> 
~ 

Lrl 
-

-

CLOCK J 
GENERATOR 

-
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,-~ 
~~~ 

r- 0..«1-~ 
ZOZ r--

81 
~r--
~~~I 
0..«1-
zoZ 

8 

-

0 
1 

?3 
4 

26 
~ 
S 
9 

30 
31 

I 

I , 

DOs DATA 
INPUTS/ 

D09 OUTPUTS 
DOlO 
0011 
0012 
D013 
0014 
0015 
0016 

Vcc (5V) 

}GND (OV) 
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M5M51016ATP,RT-70L,-85L,-10L,-70LL,-85LL,-10LL 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage -0.3 -7 
V, Input voltage With respect to GND - 0.3 '-Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta.= 25"C 1 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

* - 3.0V In case of AC (Pulse width;:;; 30ns) 

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

Symbol Parameter Test conditions 

V,H High-level input voltage 
V,L Low-level input voltage 
VOHI High-level output voltage 1 IOH = - 1mA 
VOH2 High-level output voltage 2 10H = - O.lmA 
VOL Low-level output voltage 10L = 2mA 
II Input current V, = O-Vee 

10 Output current in off- state BCI and BC2 = V,H or CS = V,L or 
OE = VIH. V'/O = O-Vee 

BCI and BC2 ;;;; 0.2V. Min 

Active supply current CS G; Vee - 0.2V cycle 
leel 

(AC, MOS leveD 
other inputs;;;; 0.2V or 
G; Vee - 0.2V IMHz 
Output- open (duty 100 %) 

BCI and BC2 = V,L. CS = V,H Min 
Active supply current cycle 

lee2 
(AC, TTL leveD 

other inputs = V,H or V,L 
Output- open (duty 100 %) IMHz 

1) CS;;;; 0.2V, 
other inputs = O-Vee -L 

lee3 Stand - by current 2) BCI and BC2;;: Vee - 0.2V 
CS ;;: Vee - O.2V 
other inputs = O-Vee -LL 

lee4 Stand-by current BCI and BC2 = V,H or CS = V,L. 
other inputs = O-Vee 

* - 3.0V In case of AC (Pulse width;:;; 30ns) 

CAPACITANCE (Ta = 0-70"C. Vee = 5V ± 10 %. unless otherwise noted) 

Symbol Parameter T est conditions 

Ct Input capacitance VI = GND, V, = 25mVrms. f = 1 MHz 
Co OutPut capacitance Vo = GND, Vo = 25mVrms. f = 1 MHz 

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

2 - 78 
• MITSUBISHI 

.... ELECTRIC 

I-imits 
Min Typ Max 
2.2 Vcc+O.3V 

- 0.3' 0.8 
2.4 

Vee-O.5V 

0.4 
± 1 

± 1 

67 95 

12 30 

70 100 

12 30 

100 

20 

3 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 
W 
"C 
"C 

Unit 

V 
V 
V 
V 
V 

~A 

~A 

mA 

mA 

~A 

mA 

Unit 

pF 
pF 
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M5M51 016ATP ,RT -70l,-85l,-1 Ol,-70ll,-85lL,-1 OlL 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

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

(1) MEASUREMENT CONDITIONS VCC 

Input pulse level .. ···· .... ·· .. ··· .. ··V,H = 2.4V. V,L = 0.6V 

Input rise and fall time' ....... ····5ns 

Reference level ························VOH = 1.5V. VOL = 1.5V 

Output loads··························· Fig. 1. CL = 1 OOpF (- 85L. - 85LL. - 1 OL. - lOLL) 

CL = 30pF (- 70L. 70LL) 

(2) READ CYCLE 

CL = 5pF (for ten. tdis) 

Transition is measured ± 500mV from steady 

state voltage. (for ten. tdis) 

Symbol Parameter -70L.-70LL 
Min Max 

tCR Read cycle time 70 
ta(A) Address access time 70 
ta(BC1) Byte control 1 access time 70 
ta(BC2) Byte control 2 access time 70 
ta(CS) Chip select access time 70 
ta(OE) Output enable access time 35 
tdis(BC1) Output disable time after BC, high 25 
tdis(BC2) Output disable time after BC2 high 25 
tdis(CS) Output disable time after CS low 25 
tdis(OE) Output disable time after OE high 25 
ten (BCl ) Output enable time after BCt low 10 
ten (BC2) Output enable time after BC2 low 10 
ten (CS) Output enable time after CS high 10 
ten(OE) Output enable time after OE low 5 
tv(A) Data valid time after address 10 

(3) WRITE CYCLE 

Symbol Parameter -70L, -70LL 
Min Max 

tcw Write cycle time 70 
tw(W) Write pulse width 55 
tsu(A) Address set up time 0 
tsu(A-WH) Address set up time with respect to W 65 
tsu(BCI) Byte control 1 set up time 65 
tsu(BC2) Byte control 2 set up time 65 
tsu(CS) Chip select set up time 65 
tsu(D) Data set up time 30 
th(D) Data hold time 0 
trec(W) Write recovery time 0 
tdis(W) Output disable time from W low 25 
tdis(OE) Output disable time from OE high 25 -ten(W) Output enable time from W high 5 
ten(OE) Output enable time from OE low 5 

-----------_ .... _-

1.8kQ 

DQ O-----t---~ 

CL (Including scope 
and JIG) 

Fig. 1 Output load 

Limits 
-85L.-85LL -10L,-10LL Unit 
Min Max Min Max 
85 100 ns 

85 100 ns 
85 100 ns 
85 100 ns 
85 100 ns 
45 50 ns 
30 35 ns 
30 35 ns 
30 35 ns 
30 35 ns 

10 10 ns 
10 10 ns 
10 10 ns 
5 5 ns 

10 10 ns 

Limits 
-85L,-85LL -10L.-l0LL Unit 
Min Max Min Max 
85 100 ns 
65 75 ns 

0 0 ns 
75 85 ns 
75 85 ns 
75 85 ns 
75 85 ns 
35 40 ns 

0 0 ns 
0 0 ns 

30 35 ns 
30 35 ns 

5 5 ns 
5 5 ns 
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M5M51 016ATP, RT -70l,-85L,-1 Ol,-70ll,-85ll,-1 Oll 

(4) TIMING DIAGRAMS 

Read cycle 

Ao-AI5 

CS 

Write cycle (W control mode) 

CS 

(Note 3) 

tsu(A) 

w 

2 - 80 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

tsu (CS) 

tsu (A-WH) 

tCR 

DATA IN 
STABLE 

tsu (D) 

DATA VALID 

• MITSUBISHI 
"'-ELECTRIC 

tv(A 

dis(BC2) 

tdis(CS) 

tdis(OE) 

(Note 3) 
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M5M51 016ATP ,RT -70l,-85l,-1 Ol,-70ll,-85ll,-1 OLl 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

Write cycle (BC control mode) 

tcw 

Ao-A15 

tsu(A) tsu(BCl lor 
tsu(BC2) 

ro and/ or BC2 

CS 

w 
(Note 4) 

tsu (D) th(D) 

DATA IN STABLE 

Write cycle (CS control mode) 

tcw 

Ao-A15 
, ,I 
1\ J\ 

~ ~ ~ ~ 
~ ~ kVV ']'X' ?YN. BC1 and/ or BC2 

(Note 3) (Note 3) 

tsu(A) tsu (CS) trec(W) 

I , 
J ~ 

cs 

(Note 5) 

~ ~N'00XXX 
~ ~ (Note 4) ~ w 

(Note 3) (Note 3) 
tsu(D) th(D) 

II DATA IN STABLE 
1\ 1 

Note 3. Hatching indicates the state is "don't care". 
4 .. Writing is executed while CS high overlaps BCl and/ or BC2 low and W low. 
5. When the falling edge of IN is simultaneously or prior to the falling edge of BCi and/ or BC2 or rising edge of CS, 

the outputs are maintained in the high impedance state. 
6. Don't apply inverted phase signal externally when DO pin is output mode. 

• MrrsuBISHI 
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M5M51016ATP,RT-70L,-85L,-10L,-70LL,-85LL,-10LL 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS(Ta = 0-70"C. unless otherwise noted) 

Symbol Parameter Test conditions 

VCC(PD) Power down supply voltage 

VI(BC) Byte control input BCI & BC2 2.2V:;; VCC(PD) 
2V :;; VCC(PD):;; 2.2V 

VI(es) Chip select input CS 
4.5V :;; VeC(PD) 
VeC(PD) < 4.5V 

Vee = 3V 
1) CS::o 0.2V. 

other inputs = 0-3V 
lee(PD) Power down supplyeurrent 2) BCt and BC2;:;; 

Vcc - 0.2V. 
CS ;:;; Vee - 0.2V. 
other inputs = 0-3V 

Note 7. leC(PD) = 1 lolA in case of Ta = 25 'C. 

(2) TIMING REQUIREMENTS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
BC control mode 

VCC 

CS control mode 

VCC 

CS 

2 - B2 

Test conditions 

BCI & BC2;;; VCC - 0.2V 

CS::OO.2V 

• MITSUBISHI 
"'ELECTRIC 

Limits 
Unit 

Min Typ Max 
2 V 

2.2 
V 

VeC(PD) 
0.8 

V 
0.2 

-L 50 

IlA 
10 -LL 0.3 

(Note 7) 

Limits 
Unit 

Min Typ Max 
0 ns 
5 ms 
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M5M51 016BTP,RT-70L,.1 OL, 

-70LL,-10LL 
1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

DESCRIPTION 
The M5M51016BTP, RT are a 1048576-bit CMOS static RAM 
organized as 65536 word by 16-bit which are fabricated using 
high-performance triple polysllicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a high . 
density and low power static RAM. 

They are low stand-by current and low operation current and ideal 
for the battery back-up application. 
The M5M51016BTP,RT are packaged in a 44-pin thin small 

outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 
M5M51016BTP(normallead bend type package), M5M51016BRT 
(reverce lead bend type package). Using both types of devices, it 
becomes very easy to design a printed circuit board. 

FEATURES 
Power supply current 

Type name Access time 
Active stand-by (max) 
(max) (max) 

M5M51016BTP,RT-70L 70ns 100",A 

M5M51016BTP,RT-10L 100ns (Vcc =5.5V) 

30mA 
20",A 

M5M51016BTP,RT-70LL (1MHz) (Vee = 5.5V) 
70ns 0.3 ",A 

M5M51016BTP,RT-10LL 100ns (Vec= 3.0V, 

typ) 

• Single +5V power supply 
• Low stand-by current 0.3 ",A (typ.) 
• Directly TTL compatible: All inputs and outputs 
• Easy memory expansion and power down by CS, ~ 1 & '!!C2 

• Data hold on +2V power supply 
• Three-state outputs: OR-tie capability 
• M prevents data contention in the 1/0 bus 

• Common data 1/0 
• Package 

M5M51016BTP,RT· .............................. 44pin 400milTSOP(II) 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

NC 

A7 
} BYTE CONTROL 

INPUTS 
A6 

As } ADDRESS 
INPUTS 

ADDRESS A4 INPUTS WRITE 
As CONTROL 

INPUTS 
A2 
Al 

} "'DRE8' Ao INPUTS 
CHIP SE~~~5t CS 11 34 Al0 

(OV)GND 33 GND(OV) 
OUTPUT E~~~b~ M 

NC 

DOl D015 
D02 D014 
D03 D013 DATA 

DATA D04 D012 
INPUTS/ 

INPUTS/ OUTPUTS 
OUTPUTS D05 DOll 

DOs DOlO 

DOll 
DOs Vec(5V) 

Outline 44P3W - H (400mil TSOP Normal Bend) 

NC 

CON~ri&{~l 
INPUTS cv2 

A~~~b¥~{~:: 
WRITE A13 

CONTROL W 
INPUTS{As 

ADDRESS A9 
INPUTS All 

Al0 

(OV)GND 
NC 

D016 

D015 
D014 

IN?UA.ft D013 
OUTPUTS D012 

DOll 

DOlO 

DOll 

NC 

ADDRESS 
INPUTS 

CHIP SELSECT 
INPUT 

GND(OV) 
"""" OUTPUT ENABLE 
ut: INPUT 

NC 

DOl 

D02 

D03 

D04 DATA 
INPUTS/ 

DOs OUTPUTS 

DOs 

(5V)Vee --.. ____ ---'~ 

Outline 44P3W - J (400mil TSOP Reverse Bend) 

NC : NO CONNECTION 
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M5M51016BTP,RT-70L,-10L,-70LL,-10LL 
1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M51016Bserieas are determined 
by a combination of the device control Inputs "!rel, "!re2, es, W 
and~. Each mode is summarized in the function table. 

A write cycle Is executed whenever the low level W overlaps with 
the low level S'e"1 and/or S'e"2 and the high level es. The addre!is 
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 ofW, S'e"l, S'e"2 
or es, 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 databus 
contention problem In the write cycle Is eliminated. 

A read cycle is executed by setting W ata high level and ~ at a 
low level while S'e"1 and/or"!JO"2 and es are In an active state. 
~1 and/or S'e"2-L,eS=H) 

When setting S'e" 1 at a high level and the other pins are In an 
active state, upper-Byte are In a selectable mode In which both 
reading and writing are enabled, and lower-Byte are in a 
non-selectable mode.And when setting "!JO"2 at a high level and the 
other pins are In an active state, lower-Byte are In a selectable 
mode and upper -Byte are In a non-selectable mode. 

BLOCK DIAGROM 

A1 

II: 
w 
C 

8 
W (512 ROWS C 

When setting"!rel and S'e"2 at a high level or es at a low level, 
the chips are In a non-selectable mode in which both reading and 
writing are disabled. 

In this mode, the output stage is In a high-Impedance state, 
allowing OR-tie with other chips and memory expansion by ·Ere"!, 
"!JO"2 and es. The power supply current is reduced as low as the 
stand-by current which Is specified as ICC3 or ICC4, and the memory 
data can be held at +2V power supply, enabling battery back-up 
operation during powerfallure or power-down operation In the 
non-selected mode. 

es "!JO" 1 ~2 W ~ Mode DQ1-B DOe-ls Icc 
L X X X X Non selection High-Z High-Z Stand-by 
X H H X X Non selection Hlgh-Z Hlgh-Z Stand-by 
H H L L X Upper·By1e Wril8 High-Z Din Active 
H H L H L Upper-By1e Read High-Z Dout Active 
H H L H H High-Z Hlgh-Z Active 
H L H L X l.ower·By1e WriI8 Din High-Z Active 
H L H H L l.ower-By1e Read Dout Hlgh-Z Active 
H L H H H High-Z Hlgh-Z Active 

.H L L L X Word Write Din Din Active 
H L L H L Word Read Dout Dout Active 
H L L H H High-Z Hlgh-Z Active 

-(Hlgh-Z=Hl9h-lmpedance) 

001 
CO2 

DOS 

DQ4 
DQ6 

DQ6 

~ 
x 256 COLUMNS 

ADDRESS 
INPUTS 

CHIP SELECT 
INPUT 
BYiE 

CONTROL 
INPUTS 

WRITE CONTROL 
INPUT 

zffi 
::Ii 0 
38 
8~ 

x B BLOCKS) 

CLOCK 
GENERATOR 

OUTPUTE~~~b~·OE·~ ____________ ==~~r---------------------------~ 
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DQ6 DATA 
INPUTS! 

DQ9 OUTPUTS 
0010 
0011 
0012 
0013 
0014 
0015 
0016 

I , 

~vcc 
GND(OV) 

GND(OV) 
, 
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M5M51 016BTP, RT -70l,-1 Ol,-70ll,-1 Oll 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

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 
Topr Operating temperature 
Tstg Storage temperature 

• --3.0V in case of AC ( Pulse width .:ii 30ns ) 

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 1 IOH= -lmA 

VOH2 High-level output voltage 2 10H = -O.lmA 
VOL Low-level output voltage IOL=2mA 
II Input current VI =O-Vee 

10 Output current in off-state tie', and tie'2 = VIH or CS = VIL or 
C5r = VIH, VIIO = O-Vee 
Be, andSC'2 ;5;0.2V, CS;;;Vcc-0.2V 

Active supply current 
Icc, 

(AC,MOS level) 
other inputs ;;; 0.2V or Vcc-0.2V 
Output-open(duty 100%) 

Active supply current SC', and SC'2 = Vll, CS = VIH 
ICC2 

(AC,TTL level) 
other inputs = VIH or Vil 
Output-open(duty 100%) 

1) CS:it0.2V, other inputs = O~Vcc 
ICC3 Stand-by cu rrent 2) Be, ,lre2;;; Vcc-0.2V, 

CSii:.Vcc-0.2V 
other inputs = O~Vcc 

ICC4 Stand-by current 
8C 1 and 8C2 = VIH or CS = Vll, 
olher inputs = O~Vcc 

• --3.0V in case of AC ( Pulse width :it 30ns ) 

CAPACITANCE (Ta=O~ 70 "C, Vcc=5V± 1 0%, 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 

" '. MITSUBISHI 
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Min 
cycle 

,MHz 

Min 
cycle 

,MHz 

-L 

-LL 

Ratings Unit 
-0.3-7 V 

- 0.3·-Vee + 0.3 V 

O-Vee V 
1 W 

0-70 ·c 
-65-150 ·c 

Limits 
Min Typ Max Unit 

2.2 Vcc+0.3V V 
-0.3· 0.8 V 

2.4 V 
VctHl.5V V 

0.4 V 
+1 I1A 
±1 I1A 

65 95 mA 

8 30 mA 

70 100 mA 

10 30 mA 

100 }loA 

20 J.<A 

3 mA 

Limits 
Min Typ Max Unit 

6 pF 

8 pF 
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MITSUBISHI LSls 

M5M51016BTP,RT-70L,-10L,-70LL,-10LL 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

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

(1) MEASUREMENT CONDITIONS 
Input pulse level·· .. · ...... ···· .... ··· VIH = 2.4V, VIL = 0.6V 
Input rise and fall time .............. 5ns 
Reference level ........................ VOH = 1 .5V, VOL = 1 .5V 

Output loads ............................ Fig.1,CL =100pF (-1 OL,-10LL) 
CL = 30pF (-70L,-70LL) 
CL = 5pF (for ten, tdls ) 

Transition is measured ±500mV from steady 
state voltage. (for ten, tdlS) 

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
!s(A) Address access time 
!s(BC1) Byte controle 1 access time 
!s(BC2) Byte controle 2 access time 
!s(CS) Chip select access time 
tdis(OE) Oulput enable access time 
tdls(BC1) Output disable time after '!re 1 high 
tdis(BC2) Output disable time after '!re2 hiah 
tdis(CS) Output disable time after CS low 
tdls(OE) Output disable time after -e>E' high 
ten(BC1) Output enable time after ~1 low 
ten(BC2) Output enable time after '!re2 low 
ten(CS) Output enable time after CS high 
ten(OE) Output enable time after O! low 
tv(A) Data valid time after address 

(3) WRITE CYCLE 

Symbol 

tcw 
lIv(w) 
tsu(A) 
tsu(A-WH) 
tsu(BC1) 
tsu(BC2 ) 
tsu(CS) 
tsu(O) 
111(0) 

lrec(W) 
tdls(W) 
tdis(OE) 
ten(W) 

ten(OE) 
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Parameter 

Write cycle time 
Write_Qulse width 
Address set up time 
Address set up time with respect to W 
Byte controle 1 setup time 
Byte controle 2 setup time 
Chip select set up time 
Data set UP time 
Data hold time 
Write recovery time 

Outout dis"ble time from W low 
Output disable time from OE high 
Output enable time from W high 
Output enable time from OE low 

• MITSUBISHI 
"ELECTRIC 

VCC 

1.8kO 

DQ 0--..... ----. 

CL ( Including scope 
and JIG ) 

Fig.1 Output load 

Umits 

M5M51016B M5M51016B Unit -70L,-70LL -10L.-10LL 
Min Max Min Max 

70 100 ns 

70 100 ns 

70 100 ns 

70 100 ns 

70 100 ns 

35 50 ns 

25 35 ns 

25 35 ns 

25 35 ns 

25 35 ns 

10 10 ns 

10 10 ns 

10 10 ns 

5 5 ns 

10 10 ns 

Umits 
M5M51016B M5M51016B Unit -70L,-70LL -10L,-10LL 
Min Max Min Max 

70 100 ns 

55 75 ns 

0 0 ns 

65 85 ns 

65 85 ns 

65 85 ns 

65 85 ns 

30 40 ns 

0 0 ns 

0 0 ns 
25 35 ns 
25 35 ns 

5 5 ns 
5 5 ns 



(4) TIMING DIAGRAMS 
Read cycle 

AO-1s 

CS 

W = 'H"level 

Write cycle rR control mode) 

AO-1S 

CS 

w 

001-16 

(Note 3) 

(Note 3) 

(Note 3) 

(Note 3) 

(Note 3) 

MITSUBISHI LSls 

M5M51016BTP,RT-70l,-1 Ol,-70ll,-1 Oll 

w 
11\ 

" Ii\. 

" 

Isu (A) 

tdis(OE) 

1048576mBIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

ICA 

" 11\ 
talA) tv (A) 

ta(BC1) or 

ta (BC2) 

\dis (BCt) or 
Idls(BC2) 

taleS) 

ta(OE) 
\dis rCS) 

len (OE) 

len (BC1) \dis (OE) 

!en (BC2) 

!en (CS) 
V / 

DATA VALID 
1\ 1\ 

Icw 

\I 
11\ 

Isu (BC 1) or Isu (BC2) 

Isu (CS) 

lsu(A-WH) 

I{ \ 
I ~ 

tN(W) Iree(WI 

If 
\ 1 
~ \dis (W) ~ !enlOE) 

~ 
!en(W) 

1 DATA IN 

\ STABLE 

Isu D ( ) T\h D ( ) 

• MITSUBISHI 
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\ 
1 

(Note 3) 

(Note 3) 

(Note 3) 

\ \ 
I I 

(Note 3) 

(Note 3) 
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MITSUBISHI LSls 

M5M51016BTP,RT-70L,-10L,-70LL,-10LL 

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

Write cycle (~ control mode) 

tcw 

AO-IS " \II 
I\. 1'1\. 

Isu (BCI) or 
Isu (A) Isu (BC2) trec(W) 

~I and/or~2 
\. I 

'I\. J 

cs 

(Note 3) (Note 3) 

(NoteS) 

w 
(Note 4) 

(Note 3) (Note 3) 

Isu (0) th (0) 

001-16 V ~ DATA IN 

'\ STABLE /' 

Write cycle (CS control mode) 

AO-IS 

~1 and/or E3C2 

cs 

w 

2 - 88 

tcw 

\. V 
1\ 1\ 

(Note 3) (Note 3) 

Isu (A) Isu (CS) trec(W) 

'I \ 
J i\ 

(NoteS) 

(Note 4) 

(Note 3) (Note 3) 
Isu (0) th (0) 

if DATA IN ~ 
\ STABLE /' 

Note 3: Hatching indicates the state is "don't care". 
4: Writing is eXACuted while CS high overlaps: Be 1 a!1dfo!" BC2 low and TN lew. 
5: When the falling edge of W is simultaneously or prior to the falling edge of 8e1 and/or ~2 or rising edge of CS, the outputs are 

maintained in the high impedance state. 

6: Don't apply inverted phase signal externally when DQ pin is output mode. 

'.. MITSUBISHI 
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MITSUBISHI LSls 

M5M51 016BTP, RT -70l,-1 Ol,-70ll,-1 Oll 
1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70t, unless otherwise noted) 

Symbol Parameter Test conditions 

VCC(PO) Power down supply voltage 

VI~ Byte control input~l & ~2 
2.2V ;:;; VCC(PO) 
2V ;:;; VCC(PO) ;:;; 2.2V 

VI (CS) Chip select input CS 
4.5V ;:;; VCC(PO) 
VCC(PD) < 4.5V 

Vcc = 3V 
1) CS;:ii O.2V 

Icc (PO) Power down supply current other inputs = 0-3V 
2) ~1 & 'SO'2 ~ Vcc-O.2V, 
CS~ Vcc-O.2V,other inputs=O-3V 

Notel. Icc (PO) = 1 pA In case of Ta = 25"C 

(2) TIMING REQUIREMENTS (Ta = 0-70'C , unless otherwise noted ) 

Symbol Parameter 

tau (PO) Power down set up time 
tree (PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 

1m' control mode 

VCC 

2.2V 

~1&~2 

CS control mode 

VCC 

CS 

0.2V 

Test conditions 

~1 & 1i'e'2Ii;.Vcc-0.2V 

CS ;:;;0.2V 

•.. MITSUBISHI 
..... ELECTRIC 

Limits 
Min Typ Max Unit 

2 V 
2.2 

VCC(PO) V 

0.8 
0.2 V 

-L 50 

I1A 
-LL 0.3 10 

(Notel) 

Limits 
Min Typ Max Unit 

0 ns 
5 ms 

2.2V 
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M5M5408FP,TP,RT-55L,-70L,-10L, 
-55ll,-70ll,-10ll 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

DESCRIPTION 
The M5M5408 is 4194304-bit CMOS static RAM organized 
as 524288-words by 8-bit. fabricated using high-performance 
quadruple-polysilicon and double metal CMOS technology. 
The use of thin film transistor (TFT) load cells and CMOS 
periphery results in a high density and low power static 
RAM. The M5M5408 is designed for memory applications 
where the high performance. high reliability. large storage. 
simple interfacing and battery back-up are important design 
objectives. 

PIN CONFIGURATION (TOP VIEW) . 

The M5M5408 is offered in 32-pin plastic small outline 
package (SOP) and 32-pin thin small outline package (TSOP). 
providing high board level packing densities. Two types of 
TSOP packages are available. M5M5408TP (normal lead bend 
type package) and M5M5408RT (reverse lead bend type 
package). Using both two types makes it easy to design a 
printed circuit board. 

FEATURES 

Access Power supply current 
Type name time Active Stand-by 

(max) (max) (max) 

M5M5408FP. TP. RT ~55l 55ns 
100iJ,A 

M5M5408FP. TP. RT -70l 70ns (Vee = 5.5V) 
M5M5408FP. TP. RT -1 Ol lOOns 

30m A 
(1 MHz) 20iJ,A M5M5408FP. TP. RT -55ll 55ns 

(Vee = 5.5V) M5M5408FP. TP. RT -70ll 70ns 0.4iJ, A 
M5M5408FP. TP. RT-1Oll lOOns (Vee =3V. typ) 

• Single + 5V power supply 
• No clocks. no refresh 
• All inputs and outputs are TTL compatible 
• Easy memory expansion and power down by S 
• Data retention supply voltage = 2.0V to 5.5V 
• Three-state outputs: OR-tie capability 
• OE prevents data contention in the I/O bus 
• Common data I/O 
• Small stand·by current ................................ ·0.4 iJ,A (typ) 

• Battery back-up capability 

• Package 
M5M5408FP : 32'pin 525mil SOP 
M5M5408TP : 32-pin 400mil TSOP (II) 
M5M5408RT : 32-pin 400mil TSOP (II) 

APPLICATION 
Small capacity memory units. IC card. battery operating 
system 

ADDRESS 
INPUTS 

2 - 90 
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Outline 32P2M-A(FP) 
32P3Y-H(TP) 

Outline 32P3Y-J 

Vee (5V) 

+-A6 

+-A5 

+-A4 

ADDRESS 
INPUTS 



MITSUBISHI LS Is 

M5M5408FP, TP, RT -55l,-70l,-1 Ol, 
-55ll,-70ll,-10ll 

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM 

BLOCK DIAGRAM 

ADDRESS INPUTS 

Al0 
Ala 
A16 
A14 
A12 

A7 
A6 
A2 
Al 
Ao 

1)-----0 f-
2)-----0 ~ 
3)---ZII: 
4)-----0 ~~ -0 

B-"LJJ~ 
6)-----0 II: ID 

~g 
11)--- « 

T 

--
II: 
LJJ 524288 WORD c x8 BIT 
~ - 1024 ROWS 
C x64 

~ COLUMNS 
x64 BLOCKS 

'---

- -
fa - -

II: 

~ LJJ a: u.. 
~ ::E u.. 

::J 
~ 

« r- ID 
18 LJJ f-<J) ::J 19 Z c.. LJJ f- 0 <J) 

::J 1 0 

DOl) 
002 

003 DATA 
004 INPUTS/ 
005 OUTPUTS 
DOs 
007 
DOa 

-As 
A4 
A3 i ~ I]J r-J 

f- --- I 

~II: --L - ZLJJ --u.. 
co: -All 

As 
Aa 

A13 
A17 
A1S 

6)--- w 
"' .... 
~~ 8J ~~ 

I «u.. II CLOCK II ~ffi I 
GENERATOR c 

~J WRITE CONTROL INPUT W 

CHIP SELECT INPUT S 
OUTPUT ENABLE INPUT OE 

FUNCTION 

~~ rr 0)--- z 
1\----0 --= 
~~ I;LJ 
~~ -

The operation mode of the M5M5408 is determined by a 

combination of the device control inputs S. Wand CE. Each 

mode is summarized in the function table. 

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 cell on the trailing edge of 

W. or S whichever occurs first. requiring the set·up and hold 

time relative to these edge to be maintained. The output 

enable input CE directly controls the output state. Setting the 

OE at a high level. ,the output state is in a highimpedance 

state. and the data bus Gontention problem in the write cycle 

is eliminated. 

A read cycle is executed by setting W at a high level and 

CE at a low level while S is in an active state (S = L). 

When setting S at a high level. the chips are in a non· 

JT 
- -

Vcc(5V) 

GND(OV) 

selectable mode in which both reading and writing are 

disabled. In this mode. the output state is in a high· 

impedance state. allowing OR·tie with other chips and 

memory expansion by S. The power supply current is 

reduced as low as the stand-by current which is specified 

as Icc3 or Icc4. and the memory data can be held at + 2V 
power supply. enabling battery back -up operation during 

power failure or power-down operation in the non-selected 

mode. 

FUNCTION TABLE 

S W CE Mode DQ 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 

• ' MlTSUBlSH, I 
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ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vee Supply voltage 
V, Input voltage 
Vo Output voltage 
Pd Power dissipation 
Topr Operating temperature 

Tst9 Storage temperature 

* - 3.0V in case of AC (Pulse width,. 50ns) 

MITSUBISHI LS Is 

MSMS408FP, TP, RT -SSl,-70l,-1 Ol, 
-SSll,-70ll,-10ll 

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM 

Conditions Ratings Unit 
- 0.3-7 V 

With respect to GND - 0.3 * -Voe + 0.3 V 
O-Vee V 

To = 25"C 700 mW 
0-70 "C 

- 65-150 "C 

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

Symbol Parameter Test conditions 

V,H High-level input voltage 
V,L Low-level input voltage 

VOH High-level output voltage 
10H = - lmA 
IOH = - O.lmA 

VOL Low-level output voltage 10L = 2.1mA 

Ii Input leakage current V, = O-Vee 

10 Output leakage current 
S = V,H 
OE = V,H. Vila = O-Vee 

S-"0.2 minimum 
cycle 

leel Active supply current (AC. MOS level) other inputs" O. 2V or" Vee-D. 2V 
Output-open(duty 100") lMHz 

S =VIL minimum 
cycle 

1002 Active supply current (AC. TTL level) other inputs = V,H or V,L 
Output-open (duty 100%) lMHz 

FP.TP. 
S;;; VeG - 0.2V. RT-L 

lee3 Stand by current 
other inputs = O-Vee FP.TP. 

RT·LL 

lee4 Stand by current S = V,H. other inputs = O-Vec 

* - 3.0V In case of AC (Pulse width,. 50ns) 

CAPACITANCE (Ta = 0-70 "C. Vee=5V± 10%. unless otherwise noted) 

Symbol Parameter Test conditions 

Ci Input capacitance VI=GND. VI=25mVrms, f=lMHz 
Co Output capacitance Vo= GND. Va = 25mVrms, f = 1 MHz 

Note 1. Direction for current flOWing mto an IC IS positive (no mark). 
2. Typical value is Vce = 5V. To = 25"C. 
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Limits 
Unit 

Min Typ Max 
2.2 Vcc+D.3 V 

- 0.3 * 0.8 V 
2.4 

V 
Vee-D. 5 

0.4 V 
± 1 ~A 

± 1 ~A 

50 80 
mA 

25 30 

60 90 
mA 

30 40 

100 

~A 

1.0 20 

3 mA 

Limits 
Unit 

Min Typ Max 
6 pF 
8 pF 



MITSUBISHI LS Is 

M5M5408FP, TP, RT -55L,-70L,-1 OL, 
-55LL,-70LL,-10LL 

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM 

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

(1) MEASUREMENT CONDITIONS 

Input pulse levels .. ······ .. ··· .. ···VIH = 2.4V. Vil = 0.6V 

Input rise and fall time ...... 5ns 

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

Transition in measured ± 500mV from steady 

state voltage. (for ten. tdis) 

Output loads" ...................... Fig.l. Cl = 100pF (FP. TP. RT-l0l. -lOLL) 

Cl = 30pF (FP. TP. RT-55l. -70l. -55ll. -70lL) 

Cl = 5pF (for ten. tdis) 

(2) READ CYCLE 

Symbol Parameter 
M5M5408FP. TP. 
RT -55l. -55ll 

Min Max 

teR Read cycle ti me 55 
talA) Address access time 55 
ta(S) Chip select access time' 55 
ta(OE) Output enable access time 25 
tdis(S) Output disable time after S high 20 
tdis(OE) Output disable time after N high 20 
ten(S) Output enable time after Slow 10 
ten(OE) Output enable time after OE low 5 
tv(A) Data valid time after address 10 

(3) WRITE CYCLE 

Symbol Parameter 
M5M5408FP. TP. 
RT -55l. -55ll 

Min Max 

tew Write cycle time 55 
tw(W) Write pulse width 40 
tsu(A) Address set up time 0 
tsu(A-WH) Address set up time with respect to W high 50 
tsu(S) Chip select set up time 
tsu(D) Data set up time 
th(D) Data hold time 
trec(W) Write recovery time 
tdis(W) Output disable time from W low 
tdis(OE) Output disable time from OE high 
ten(W) Output enable time from W high 
ten(OE) Output enable time from OE low 

50 
25 

• MITSUBISHI 
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0 
0 

5 
5 

20 
20 

Limits 

M5M5408FP. TP. 
RT -70l. -70ll 

Min Max 
70 

70 
70 
35 
25 
25 

10 
5 

10 

Limits 

M5M5408FP. TP. 
RT -70l. -70ll 

Min Max 
70 
50 

0 
60 
60 
30 

0 
0 

25 
25 

5 
5 

Vee 

1.8kQ 

Cl 
( Including ) 

L-__ ~ scope and JIG 

M5M5408FP. TP. 
Unit RT-l0l. -lOll 

Min Max 
100 ns 

100 ns 
100 ns 
50 ns 
35 ns 
35 ns 

10 ns 
5 ns 

10 ns 

M5M5408FP. TP. 
Unit 

RT -1 Ol. -lOll 

Min Max 
100 ns 
60 ns 

0 ns 
80 ns 
80 ns 
35 ns 

0 ns 
0 ns 

35 ns 
35 ns 

5 ns 
5 ns 
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(4) TIMING DIAGRAMS 

Read cycle 

MITSUBISHI LS Is 

MSMS408FP, TP, RT -SSl,-70l,-1 Ol, 
-SSll,-70ll,-10ll 

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM 

tCR 

DQ1~DQ8 __________________________ ~ 

(Dout) 

W = "H" level 

Write cycle (W control mode) 

tcw 

Ao~A18 

tsu(S) 

tsu(A-WH) 

tsu(A) tw(W) 

W 

DQ1~DQ8 ______________________ +-~ __ ~ 
(Din) 

2 - 94 
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MITSUBISHI LS Is 

M5M5408FP, TP ,RT -55l,-70l,-1 Ol, 
-55ll,-70ll,-10ll 

4194304-BIT (S42488-WORD BY 8-BIT) CMOS STATIC RAM 

Write cycle (5 control mode) 

Ao-A1B 

w 

tcw 

" \1/ 
\ /1\ 

tsu(A) tsu(S) t,ec(W) 

\ I 
\ I 

(Note 5) tw(W) 

~C!'~~)~~ QSS 'A_ m (Note 4) wi~~~}) 

tsu(D) th(D) 

k DATA IN STABLE j 

Note 3. Hatching indicates the state is "don't care". 
4. A write occurs during the overlap of a low S and low W. 
5. If W goes low simultaneously with or prior to S, the output remains in the high impedance state. 
6. Don't apply inverted phase signal externally when DQ pin is in output mode. 

• MITSUBISHI 
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POWER DOWN CHARACTERISTICS 

MITSUBISHI LS Is 

M5M5408FP,TP,RT-55L,-70L,-10L, 
-55LL,-70LL,-10LL 

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM 

ELECTRICAL CHARACTERISTICS (Ta = 0-70 -C. unless otherwise noted) 

Symbol Parameter Test conditions 
Limits 

Unit 
Min Typ Max 

VCC(PD) Power down supply voltage 2 V 

VI(S) Chip select input S 2.2 ;;;; VCC(PD) 2.2 
V 

2V;;;; VCC(PD) ;;;; 2.2V VCC(PD) 

Vee = 3V. S;;:; VCC - 0.2V. 
I FP.TP. 50 

lec(PD) Power down supply current 
AT-L IJA other inputs = 0-3V I FP.TP. 0.4 10 * AT-LL 

-Note 7. When S is at 2.2V (VIH min) and the supply voltage is at any level between 4.5V and 2.4V. supply current is defined as lec4. 
* lee(PD) = 1 ~A at To = 25 "C. 

TIMING REQUIREMENTS (Ta = 0-70-C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

POWER DOWN CHARACTERISTICS 

S control mode 

VCC 

2 - 96 

Test conditions 

13 ., Vec - O.2V 

" ' ,.MITSUBISHI 
.... ELECTRIC 

Limits 
Unit 

Min Typ Max 

0 ns 
5 ms 
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M5M5408AFP,TP,RT-55L, -70L,-10L, 
-55LL,-70LL,.10LL 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

DESCRIPTION 
The M5M5408A is a 4194304-bit CMOS Static RAM organized as 
524288-word by 8-bit. This device is fabricated using Mitsubishi's 
high-performance silicon-gate CMOS technology. This state-of-the­
art process technology, combined with innovative circuit design 
techniques, yields high-density and low-power devices. The 
M5M5408A is suitable for memory applications where high 

reliability, large storage, simple interfacing and battery back-up are 
important design objectives. 
The M5M5408A is available in 32-pin plastic SOP(M5M5408AFP) , 

32-pin plastic normal-lead-bend TSOP (M5M5408ATP) and 32-pin 
plastic reverse-lead-bend TSOP (M5M5408ART) packages. Two 
types of TSOP's are suitable for Surface Mounting on double-sided 
printed circuit boards. 

FEATURES 

Access Power supply current 

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

M5M5408AFP,TP,RT-55L 55ns 30mA 100UA 
M5M5408AFP,TP,RT-70L 70ns (lMHz) (Vcc=5.5V*) 
M5M5408AFP,TP,RT-l0L lOOns 

M5M5408AFP, TP ,RT-55LL 55ns 20uA 

M5M5408AFP,TP,RT-70LL 70ns 
30mA (Vcc=5.5V*) 
(1MHz) O.luA 

M5M5408AFP,TP,RT-l0LL lOOns (Vcc=3V**j 

• Single +5V power supply 
• at 70t/ "at 25 t 

• No clocks, No refresh 
• All inputs and outputs are TTL compatible 

• Easy memory expansion and power down by S 
• Data retention supply voltage=2.0V to 5.5V 
• Three-state outputs: OR-tie capability 

• <rr prevents data contention in the 1/0 bus 
• Common data I/O 
• Battery backup capability 

• Small stand-by current ·················································0.1 f' A(typ) 

• Package 
M5M5408AFP : 32 pin 525 mil SOP 

M5M5408ATP : 32 pin 400 mil TSOP(II) 
M5M5408ART : 32 pin 400 mil TSOP(II) 

APPLICATION 
Small capacity memory units, Ie card, Battery operating system 

PIN CONFIGURATION (TOP VIEW) 

ADDRESS 
INPUTS 

Ao 

{
DOl 

DATA 
INPUTS/ 002 

OUTPUTS 003 

(OV)GND 

32 Vcc(5V) 

31 A1S} ADDRESS 
30 A17 INPUTS 

29 W 'ft~~\~OL 
28 A13jlNPUT 

27 As ADDRESS . 
26 As INPUTS 

2S All 

24 ~ ~~l~~lINPUT 
23 A 10 iWP'D'tESS 

22 S CHIP SELECT 

21 D08}INPUT 
20007 

19 DOs ~~TtfTS/ 
18 DOs OUTPUTS 

17004 

Outline 32P2M-A (FP) 
32P3Y-H (TP) 

(5V)Vcc 

ADDRESS {A15 
INPUTS A17 

co~~6[ W 
INPUT [A13 

ADDRESS As 
INPUTS A9 

An 
OUTPUT 

ENABLE INPUT <rr 
ADq~~~~ Al0 

O"'~::{E ~ 
OUTPUTS DOs 18 

004 17 

Outline 32P3Y-J 

Ao 

ADDRESS 
INPUTS 

DOl} DATA 
002 INPUTS/ 
003 OUTPUTS 

GND(OV) 

'. MITSUBISHI 
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M5M5408AFP,TP,RT-55L, -70L,-10L, 
-55LL,-70LL, .. 10LL 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M540BA is detilrmlned by a 

combination of the device control inputs S, Wand <:>E'. Each mode 
is summarized in the function table. 

A write cycle is executed whenever the low level Woverlaps 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 cell on the trailing edge of W or S, whichever occurs first, 
requiring the set-up and hold time relative to these edge to be 

maintained. The output enable <:>E' directly controls the output 
stage .. Setting the <:>E' 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 

S W <:>E' Mode DO Icc 
H X X Non selection High-impedance Stand-by 
L L X Write Data input Active 
L H L Read Data output Active 
L H H Read High-impedance Active 

BLOCK DIAGRAM 

iI: 524288 WORDS w 
8 X 8 BITS 
0 
W (512 ROWS C 

A read cycle Is executed by setting W at a high level and <:>E' at a 
low level while s are In an active state{S=L). 

When setting S at a high level, the chips are in a non-selectable 
mode in which both reading and writing are disabled. In this mode, 
the output stage Is in a high-impedance state, allowing OR-tie with 

other chips and memory expansion by s. The power supply 
current is reduced as low as the stand-by current which Is 
specHled as ICC3 or ICC4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation in the non-selected mode. 

001 

D02 
D03 
D04 DATA 
D06· INPUTS! 

OUTPUTS 

~ 
X 128 COLUMNS DOs 

ADDRESS 
INPUTS 

za: 
~~ 
a~ 
00 

2 - 98 

X 84 BLOCKS) 
D07 
DOs 

WRITE 
~ ______ ~~~~;-~~--------l~ W ~~~~ 

'. MITSUBISHI ;"ELECTRIC 

CHIP 
22 S ~EpL[.pT 

0..--------..(24 ~ ~~l~rJ 
INPUT 

~
vcc 

.32 (5V) 

16 GND 
(OV) 



ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 
Vcc Supply voltage 
VI Input voltage 
Vo Output voltage 
Pd Power dissipation 
Topr Operating temperature 
T~ Storaae temoerature 

- 3.0V In case of AC ( Pulse width ;:iO SOns) 

MITSUBISHI LSls 

M5M5408AFP, TP ,RT -55L, -70L,-10L, 
-55LL,-70LL,-10ll 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

Conditions Ratings Unit 
-0.3~7 V 

With respect to GND -0.3-~Vcc+0.3 V 
O~Vcc V 

Ta = 25·C 700 mW 
0~70 ·C 

-65~150 ·C 

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

Symbol Parameter Test conditions 

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

VOH High-level output voltage 
10H = -lmA 
10H = -O.lmA 

VOL Low-level output voltage 10L= 2mA 
II Input leakage current Inputs = O~Vcc 

10 Output leakage current s= VIH 
~ = VIH, DC =0 ~Vcc 

~:ii0.2V Min 
ICCI Active supply current (AC, MOS-Ievel) Other inputs:ii0.2V or ;;;'Vee-0.2V cycle 

DQ = open (duty 100%) IMHz 

S=VIL Min 
ICC2 Active supply current (AC, TTL-level) Other inputs = VIH or VIL cycle 

DC = open (duty 100%) IMHz 

S~ Vcc-0.2V, -L 
ICC3 Stand-by current 

Other inputs = O~Vcc -LL 
ICC4 Stand-by current S = VIH, other inputs = O~ VCC 

- -3.0V In case of AC ( Pulse width :ii SOns) 

CAPACITANCE (Ta = 0~70"C, Vcc=5V±10%, unless otherwise noted) 

Symbol Parameter Test conditions 

CI Input capacitance VI = GND, VI = 25mV rms, f = 1 MHz 
Co Output capacitance Vo = GND, Vo = 25mV rms, f = lMHz 

Note I. Direction for current flowing inl0 Ie is indicated as positive value. 
2. Typical value is for Ta=25"C and Vcc=5.0V 
3. CI and Co are random samples ,not production tested. 

• .. MITSUBISHI 
.... ELECTRIC 

limits 
Unit 

Min. Typ. Max. 
2.2 Vcc+0.3 V 

-0.3- 0.8 V 
2.4 V 

Vee-C.5 V 
0.4 V 
±1 IJA 

±1 IJA 

50 80 
mA 

25 30 

60 90 
mA 

30 40 
100 IJA 

1 20 IJA 
3 mA 

limits 
Unit 

Min. Typ. Max. 
6 pF 
8 pF 

2 - 99 
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M5M5408AFP,TP,RT-55l, -70l,-10l, 
-55ll,-70ll,-10ll 

4194304-BIT (524288-WORD BY a-BIT) CMOS STATIC RAM 

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

(1) MEASUREMENT CONDITIONS 
Input pulse .................. , ..... VIH=2.4V, VIL=0.6V(AFP,TP,RT-70L,-10L,-70LL,-10LL) 

VIH=3.0V, VIL=OV(AFP,TP,RT-55L,-55LL) 
Input rise and fall time ········5ns 

vee 

1.8kQ 

Output reference level········ VOH=VOL=1.5V 
For ten and tdis, transition is measured ±500mV 
from steady state voltage 

DQo-~---+ 

Output loads ...................... Fig. 1; CL=100pF(AFP,TP,RT-70L,-10L,-70LL,-10LL) 
CL=30pF(AFP,TP,RT-55L,-55LL) 
CL=5pF (for len,ldis) 

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
ta(A) Address access time 
ta(S) Chip select access time 
ta(OE) Output enable access time 
ldis(S) Output disable time after'!§" high 
ldis(OE) Output disable time after OE high 
len(S) Output enable time after slow 
len(OE) Output enable time after OE low 
Iv(A) Data valid time after address change 

(3) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
1w(W) Write pulse width 
lsu(A) Address set up time 
lsu(A·WH) Address set up time with respect to W high 
lsu(S) Chip select set up time 
tsu(O) Data set up time 
!h(O) Data hold time 
lrec(W) Write recovery time 
tdis(W) Output disable time after W low 
tdis(OE) Output disable time after OE high 
ten(W) Output enable time after W high 
tan(OE) Output enable time after OE" low 

2 - 100 

M5M5408AFP,TP,RT 
-55L,55LL 

Min. Max. 
55 

55 
55 
25 
20 
20 

10 
5 

10 

M5M5408AFP,TP,RT 
·55L,55LL 

Min. 
55 
40 
0 

50 
50 
25 

0 
0 

5 
5 

• .MITSUBISHI 
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Max. 

20 
20 

Limits 

M5M5408AFP,TP,RT 
-70L,70LL 

Min. Max. 
70 

70 
70 
35 
25 
25 

10 
5 

10 

Limits 

M5M5408AFP ,TP ,RT 
-70L,70LL 

Min. Max. 
70 
50 
0 

60 
60 
30 

0 
0 

25 
25 

5 
5 

CL 
(Including 

L-__ ., scope and JIG) 

Fig.1 Output load 

M5M5408AFP,TP,RT Unit -10L,10LL 

Min. Max. 
100 ns 

70 ns 

70 ns 
50 ns 

35 ns 

35 ns 

10 ns 

5 ns 

10 ns 

M5M5408AFP,TP,RT Unit -10L,10LL 

Min. Max. 
100 ns 

60 ns 
0 ns 

80 ns 

80 ns 
35 ns 

0 ns 
0 ns 

35 ns 

35 ns 
5 ns 
5 ns 



(4) TIMING DIAGRAMS 

Read cycle 

DOl-DOs 
(Dout) 

.r_.~ 

.(~~.:) 

('No'ie 4) 
. .,...,.. 

Write cycle (M control mode) 

Ao-A1S 

iN 

DOl-DOs 
(Din) 

(NO;4) 

W 
Ir-... 

\ 
J 

L 

/ 
Isu (A) 

\dis (OE) 

!a (A) 

MITSUBISHI LSls 

M5M5408AFP,TP,RT-55L, -70L,-10L, 
-55ll,-70ll,-10ll 

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

CR 

\if 
Ir-... 

!a (5) 
~ 

,~~i£r~ 

!a (OE) 
!dis (5) 

(Noi9:~ '-X'x 
ten (OE) .1 \dis (OE) 

ten (5) :J 
VI DATA VALID 

\ \ 
'\ \ J / 

ICW , 
J 

Isu (5) 

(No;;'4) 

/ \ 
\ 

tw(W) lree (W) 

I 
Isu (0) III (0) 

\1 
DATA VALID 

" JI 
Idis(W) --- _len(OE) 

len(W) 

DOl-DOs 
(Doul) 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 
1 

VIIIII/II/////////////// 
111111111//////////////////1111111/ 

• . MITSUBISHI 
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~\\\\\\\\\\\\\\\\\\\\\\\ 
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M5M5408AFP,TP,RT-55L, -70L,-10l, 
-55ll,-70LL,-10ll 

4194304-BIT (524288-WORD BY a-BIT) CMOS STATIC RAM 

Write cycle ('!' control mode) 

Ao-AIS 

w 

DOl-DOs 
(Din) 

2 - 102 

tew 

" W 
J\ If\. 

!SU (A) tsu (8) trec(W) , 1/. 
\ I 

( Note 6) tw(W) 

( Note 4) ( Note 5) 

!SU (0) ttl (0) 

V DATA VALID f\. J 

Note 4: Hatching indicates the state is "don't care". 
5: A Write occurs during the overlap of a low 5 and a low W. 
6: If W goes low simultaneously with or prior to 5, the output remains in the high-impedance state. 
7: Don't apply inverted phase signal externally when DQ pin is in output mode. 

• MITSUBISHI 
.... ELECTRIC 

Note 4 



POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

Vee (PO) Power down supply voltage 

VI(!) Chip select input ~ 

Icc (PO) Power down supply current 

• Icc (PO) = 1 JJA at Ta-25"C 

MITSUBISHI LSls 

M5M5408AFP,TP,RT-55l, -70l,-10l, 
-55ll,-70ll,-10ll 

4194304-BIT (524288-WORD BY a-BIT) CMOS STATIC RAM 

Test conditions 
Limits 

Unit 
Min. Typ. Max. 

2 V 
Vee (PO) ;;;;'2.2V 2.2 V 
2.2V;;;;'Vee (PO) ~2.0V Vee(Po) V 

Vee =3V, ~;;;;'Vec-0.2V, 
-L 50 JJA 

other inputs = 0-3V 
-LL 0.1 10· JJA 

(2) TIMING REQUIREMENTS (Ta=0-70"C, unless otherwise noted) 

Symbol Parameter 

lsu(PD) Power down set up time 
!rec(PD) Power down recovery time 

(3) TIMING DIAGRAM 

!f control mode 

Vce 

2.2V 

4.5V 

Test conditions 

~;;;;. vcc- 0.2V 

• MITSUBISHI 
;"'ELECTRIC 

4.5V 

Min. 
0 
5 

Limits 
Unit 

Typ. Max. 
ms 
ms 

2.2V 

2 - 103 





LOW POWER DISSIPATION SRAM 
(Low voltage Version) 





MITSUBISHI LSls 

M5M5256CFP , VP , RV-85VLL,-1 OVLL, 
. -85VXL -10VXL 

262144-BIT(32768-WORD BY 8-BIT)C~OS STATIC RAM 

DESCRIPTION 
This M5M5256CFP, VP, RV is a 262144-bit CMOS static 
RAMs organized as 32768- words by 8- bits which is 
fabricated using high - performance 3 polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
They are low stand - by current and low voltage operation 
(3.3V) and ideal for the battery operation application. 

PIN CONFIGURATION (TOP VIEW) 

Especially the M5M5256CVP, RV are packaged in a 28-pin 
thin small outline package. Two types of devices are available, 
M5M5256CVP (normal lead bend type package) and 
M5M5256CRV (reverse lead bend type package). Using both 
type of devices, it becomes very easy to design a printed 
circuit board. 

FEATURES 

Access Power supply current 

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

M5M5256CFP, VP, RV - 85VLL 85ns 12 ~A 
M5M5256CFP, VP, RV - lOVLL lOOns (Vcc= 3.6V) 

22mA 2,4 ~ A 
M5M5256CFP, VP, RV-85VXL 85ns (Vcc=3. 6V) (Vec = 3.6V) 

M5M5256CFP, VP, RV-l OVXL lOOns 
O.05I.lA 

(Vce=3V, 
typ) 

• Single + 3.3 ± 0.3V power supply 
• No clocks, no refresh 
• Data-hold on + 2V power supply 
• Directly TTL compatible: All inputs and outputs 
• Three-state outputs: OR-tie capability 
• Simple memory expansion by S 
• OE prevents data contention in the I/O bus 

• Common data I/O 
• Low stand-by current .............................. 0.05 ~A(typ) 

• Package 
M5M5256CFp .............................. · 28 pin 450 mil SOP 

M5M5256CVP, RV .............. · 28 pin 8 x 13,4mm' TSOP 

APPLICATION 
Small capacity memory units 

ADDRESS 
INPUTS 

DATA 
INPUTS/ 
OUTPUTS 

Vcc 

A7 
AS 
A5 
A4 
A3 

A3 
A4 
A5 
As 
A7 

• MITSUBISHI 
"ELECTRIC 

A7 
As 
As 
A4 
A3 
A2 
AI 
Ao 

Vcc 
27 -w WR ITE CONTROL 

2S _AI3!INPUT 
25 - AB ADDRESS 
24 -AS INPUTS 

23-AII 
OUTPUT ENABLE 
INPUT 
ADDRESS INPUT 

20 -8 CHIP SELECT 

17 _00. S INPUTS/ 
IS -005 OUTPUTS 

15_004 

IS_OOBIINPUT 
IB-007 DATA 

-,., ___ ---I~ 

Outline 28P2W-C 

M5M5256CVP 

Outline 28P2C- A 

M5M5256CRV 

Outline 28P2C- B 

3-3 
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M5M5256CFP, VP , RV-85VLL,-1 OVLL,-85VXL,-1 OVXL 

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

FUNCTION 
The operation mode of the M5M5256CFP. VP. RV is 
determined by a combination of the device control inputs 
S. Wand OE. Each mode is summariezed in the function 
table. 

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 cell on the trailing edge 
of W. S. whichever occurs first. requiring the set- up and hold 
time relative to these edge to be maintained. The output 
enable OE directly controls the output stage. Setting the OE 
at a high level. the output stage is in a high- impedance state. 
and the data bus contention problem in the write cycle is 
eliminated. 

FUNCTION TABLE 

S W OE Mode DQ 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 

BLOCK DIAGRAM 

~~3~ :~ r--

0:: 

A read cycle is executed by setting W at a high level and 
OE at a low level while S are in an active state. 

When setting S at a high level. the chip is in a non­
selectable mode in which both reading and writing are 
disabled. In this mode. the output stage is in a high­
impedance state • allowing OR - tie with other chips and 
memory expansion by S. The power supply current is reduced 
as low as the stand- by current which is specified as Icc3 
or Icc4. and the memory data can be beld + 2V power supply. 
enabling battery back-up operation during power failure or 
power- down operation in the non- selected mode. 

-
- r-- II 001 

0:: 0:: 12 002 
W W A14~ => W 32768 WORD iI LL 13 003 

A I 2 '0-------- ~ 0:: 
0 :J LL 

8 
A7 ~ ~~r- ~ W 

A6 i4>-----. W => 
0 

>:< 0::'" I-- ~ 
As s)--------- 8 It A4.M---- « 
A3r 

ADDRESS , '! '-r 
INPUTS 

A2 8 J-----rt- r--

Al~ir zO:: 
Ao~~ffi :;;w 

AIO~ ~ttl-- =>0 --,8 >.:s w=> Ow 

All 23~~"'~ 00 

lA9~ U 
WR'T' CO,"RQC :~ INPUT IN 27 

CHIP SELECT S 20 IrU 
INPUT 

OUTPUT ENABLE OE 22ln 
INPUT 

3-4 

x8 BIT a. 
r' :;; 

« 
(512 ROWS x 

W 
512 COLUMNS) (f) 

Z 
W 
(f) 

I CLOCK 
GENERATOR 

1 ) 

• MITSUBISHI 
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~ 

=> 
IS 004 DATA 

'" INPUTS/ 
I- 1600S OUTPUTS => 
a. 
I- 17006 
=> 
0 18 007 

19 008 

r----
l- I 

=> I-
a. 0:: r.-zw 
-LL 

LL I---
;::ii5 
...: 
0 I 

I r ~'~"'" 14GND(OV) 

i 



MITSUBISHI LSls 

M5M5256CFP, VP, RV-85VLL,-1 OVLL,-85VXL,-1 OVXL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3-'7 
V, Input voltage With respect to GND - 0.3*-Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta = 25"C 700 
Top, Operating temperature 0-70 
Tstg Storage temperature -65-150 

* - 3.0V in case of AC (Pulse width:i 30ns) 

DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. Vcc = 3.3 ± 0.3V. unless otherwise noted) 

Symbol Parameter Test conditions 

V,H High-level input voltage 
V,L Low-level input voltage 
VOHl High-level output voltage 1 10H = -0.5mA 
VOH2 High-level output voltage 2 10H = - 0.05mA 
VOL Low-level output voltage 10L = 1mA 
II Input leakage current V, - O-Vee 

10 Output leakage current S = V,H or 
OE = V,H. V'/O = O-Vee 

S;;;0.2V. Min.cycle 

leel Active supply current Other inputs;;; O.2V 
(AC. MaS level) or ~ Vee - 0.2V 

Output open 1MHz 

S = V,L. Min.cycle 

lee2 Active supply current Other inputs = V,L or V,H (AC. TTL level) 
Output open 1MHz 

lee3 Stand-by supply S ~ Vee - 0.2V. -VLL 
current 

Other inputs = 0-Vee -VXL 
lee4 Stand-by supply current S - V,H. Other inputs - O-Vee 

* - 3.0V in case of AC (Pulse width:i 30ns) 

CAPACITANCE eTa = 0-70 "C. Vee = 3.3 ± 0.3V. unless otherwise noted) 

Symbol Parameter Test conditions 

Ci Input capacitance (T a = 25 "C) V, = GND. V, = 25mVrms. f = 1 MHz 

Co Output capacitance (T a = 25 "C) Vo = GND. Vo = 25mVrms. f = 1 MHz 
.. Note 1. Direction. for current flowing Into IC IS Indicated as positive. (no mark) 

2. Typical value is Vee = 3.3V. Ta = 25"C. 
3. CI. Co are periodically sampled and are not 100 % tested. 

.• MITSUBISHI 
.... ELECTRIC 

Limits 
Min Typ Max 

2.0 Vee+O.3 
- 0.3' 0.6 

2.4 
Vee-O.5 

0.4 
± 1 

± 1 

10 22 

1.5 3.3 

10 22 

1.5 3.3 

12 
0.05 2.4 

0.33 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
"C 
"C 

Unit 

V 
V 
V 
V 
V 

>LA 

>LA 

mA 

mA 

>LA 

mA 

Unit 

pF 
pF 

3-5 
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M5M5256CFP,VP,RV-85VLL,-10VLL,-85VXL,-10VXL 

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

AC ELECTRICAL CHARACTERISTICS eTa = 0~70"C. Vcc = 3.3 ±0.3V. unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 
Input pulse level .............. ·VIH = 2.2V. VIL = OAV 

1TTL Input rise and fall time .. · .. ·5ns 
Reference level .................. VOH = VOL = 1.5V 

Transition is measured ± 500mV from steady 
state voltage. (for ten. tdis) 

DQ~ 
1 CL (Including ) 

Output loads .................... ·Fig.l. CL = 50pF scope and JIG 
CL = 5pF (for ten. tdis) 

Fig.l Output load 

(2) READ CYCLE 

Limits 

Symbol Parameter M5M5256C- 85VLL M5M5256C- 10VLL 
M5M5256C- 85VXL M5M5256C- 10VXL 

Min Typ Max Min Typ Max 
tCR Read cycle time 85 100 
ta(A) Address access time 85 100 
ta(S) Chip select access time 85 100 
ta(OE) Output enable access time 45 50 
tdis(S) Output disable time after S high 25 30 
tdis(OE) Output disable time after OE high 25 30 
ten (S) Output enable time after Slow 10 10 
ten (OE) Output enable time after OE low 10 10 
tv(A) Data valid time after address 10 10 

(3) WRITE CYCLE 

Limits 

Symbol Parameter M5M5256C- 85VLL M5M5256C- 10VLL 
M5M5256C- 85VXL M5M5256C- 10VXL 

Min Typ Max Min Typ Max 
tcw Write cycle time 85 100 
tw(W) Write pulse width 60 70 
tsu(A) Address set up time 0 0 
tsu(A-WH) Address set up time with respect to W high 70 80 
tsu(S) Chip select set up time 70 80 
tsu (D) Data set up time 35 40 
th(D) Data hold time 0 0 
trec(W) Write recovery time 0 0 
tdis(W) Output disable time after W low 25 30 
tdis(OE) Output disable time after OE high 25 30 
ten(W) Output enable time after W high 10 10 
ten (OE) Output enable time after OE low 10 10 

3-6 
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Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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M5M5256CFP, VP ,RV-85VLL,~1 OVLL,-85VXL,-1 OVXL 

(4) TIMING DIAGRAMS 

Read cycle 

Ao-AI4 

ta(A) 

(Note 4) 'VV'v'VV""",,, 

DOl-DOs 

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

tCR 

vI;!) 

ta(S) 

(Dout) ----------~ 
~~---~-----LJ 

W= "H"level 

Write cycle (W control mode) 

Ao-AI4 

W 

DOl-DOs 

(Din) 

\V 
I~ 

@S(Note 4i~ ~ 
~ 

J 
tsu(A) 

,\ \ \ \ \ \ \ ,\\\,\\\ 

tcw 

tsu(S) 

tsu(A-WH) 

V 

tw(W) , 
1\ , 

tsu(D) 

It DATA IN 

~STABLE tdis(W 
tdis(OE) 

,\\\\\\\\1 

\' 
J\ 

~ ~(Note4~ xx 

, 
\ 
t,ec(W) 

/ 

th(D) 

\J 
~ 

~(OE) 
ten(W) 

1/////////////////////////////////// DOl-DOs 

(Dout) ! 'I I I I I I I I I I I I I I I I I I. I I I 11/ I I.JI '\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 
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M5M5256CFP ,VP , RV-85VLL,-1 OVLL,-85VXL,-1 OVXL 

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

Write cycle (S control mode) 

tcw 

Ao-A14 

tsu(S) 

tw(W) 

w (Note B) 

tsu(D) th(D) 

DOl-DOs DATA IN 
(Din) ------------i.'--.......;S;..;.T;...;A;;;.;BL;;;;;E;...;......J 

Note 4. Hatching indicates the state is don't care. 
5. Writing is executed in overlap of S and IN low. 
6. If IN goes low simultaneously with or prior to S, the output remains in the high-impedance state. 
7. Don't apply inverted phase signal extemally when 00 pin is in output mode. 
8. ten, tdis are periodically sam pled and are not 1 00 % tested. 

3-8 
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M5M5256CFP, VP , RV-85VLL,-1 OVLL,-85VXL,-1 OVXL 

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

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70"C. unless otherwise noted) 

Symbol Parameter 

VCC(PD) Power down supply voltage 
VI(S) Chip select input S 

Icc(PD) Power down supply current 

* Ta = 25'C. ICC(PD) = 1 I.l A 
* * Ta = 25 'C. ICC(PD) = 0.2 I.l A 

Test conditions 

Vcc = 3V. 
Other inputs = 3V 

(2) TIMING REQUIREMENTS (T a = 0-70 "C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
S control mode 

VCC 

T est conditions 

So: VCC - 0.2V 

• MITSUBISHI 
..... ELECTRIC 

Limits 
Unit 

Min Typ Max 
2 V 
2 V 

I -VLL 10· llA 
I ~VXL 0.05 2** llA 

Limits 
Unit 

Min Typ Max 
0 ns 

tCR ns 
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M5M5256CFP , VP , RV -12VLL,-15VLL, 
-12VXL,-15VXL 

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

DESCRIPTION 
This M5M5256CFP. VP. RV is a 262144-bit CMOS static 
RAMs organized as 32768- words by 8- bits which is 
fabricated using high - performance 3 polys iii con CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high-density and low-power static RAM. 
They are low stand - by current and low voltage operation 
(3V) and ideal for the battery operation application. 

Especially the M5M5256CVP. RV are packaged in a 28-pin 
thin small outline package. Two types of devices are available. 
M5M5256CVP (normal lead bend type package) and 
M5M5256CRV (reverse lead bend type package). Using both 
type of devices. it becomes very easy to design a printed 
circuit board. 

FEATURES 

Access Power supply current 
Type name time Active Stand- by 

(max) (max) (max) 

M5M5256CFP. VP. RV-12VLL 120ns 
50mA 

111lA 
M5M5256CFP. VP. RV -15VLL 150ns (Vee = 3.3V) 

(Vee=5.5V) 

2.21lA 
M5M5256CFP. VP. RV -12VXL 120ns 20mA (Vee'" 3.3V) 

M5M5256CFP. VP. RV-15VXL 150ns (Vcc=3.3V) 
0.051lA 

(Vee =3V. 
typ) 

• Single + 2.7 -5.5V power supply 
• No clocks. no refresh 
• Data-hold on + 2V power supply 
• Directly TTL compatible: All inputs and outputs 
• Three-state outputs: OR- tie capability 
• Simple memory expansion by S 
• OE prevents data contention in the I/O bus 
• Common data I/O 
• Low stand- by current .............................. 0.05 Il A (typ) 

• Package 
M5M5256CFp .. ···· .. · .. ······· ........ ··· .. 28 pin 450 mil SOP 
M5M5256CVP.RV .. · ...... · ........ 28pin 8 x 13.4mm' TSOP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

AS 
ADDRESS 

A5 INPUTS 
A4 

A3 

A2 

Al 

Ao 

DATA{ool++ll 
INPUTS/ 002 ++ 12 

OUTPUTS 003 ++ 13 

Vee 

27+-W ~~~~OL 
2S +-A131INPUT 
25 +-As ADDRESS 
24 +-A9 INPUTS 

23 +-~ 1 OUTPUT ENABLE 
22 +-uE INPUT 

21 +-Al0 ADDRESS INPUT 

OUTPUTS 
lS++oo5 

15_004 GND 

~ ~~:lf~~~::' 
~ ___ ---l~ 

Outline 28P2W-C 

Vee 
M5M5256CVP 

GND 

A7 
As 
A5 
A4 
A3 

Outline 28P2C-A 

A3 
A4 
A5 
As 
A7 

M5M5256CRV 
GND 

Vee 

Outline 28P2C- B 

3 - 10 
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MITSUBISHI LSls 

M5M5256CFP, VP, RV-12VLL,-15VLL,-12VXL,-15VXL 

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

FUNCTION 
The operation mode of the M5M5256CFP. VP . RV is 
determined by a combination of the device control inputs 

A read cycle is executed by setting W at a high level and 
OE at a low level while S are in an active state. 

S. Wand OE. Each mode is summariezed in the function table. 
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 cell on the trailing edge 
of W. S. whichever occurs first. requiring the set-up and hold 
time relative to these edge to be maintained. The output 
enable OE directly controls the output stage. Setting the OE 
at a high level. the output stage is in a high-impedance state. 
and the data bus contention problem in the write cycle is 
eliminated. 

When setting S at a high level. the chip is in a non­
selectable mode in which both reading and writing are 
disabled. In this mode. the output stage is in a high­
impedance state. allowing OR- tie with other chips and 
memory expansion by S. The power supply current is reduced 
as low as the stand- by current which is specified as Icc3 
or Icc4. and the memory data can be held + 2V power supply. 
enabling battery back- up operation during power failure or 
power- down operation in the non- selected mode. 

FUNCTION TABLE 

S W OE Mode DQ Icc 
H X X Non selection High- impedance Stand-by 
L L X Write Din Active 
L H L Read Dou. Active 
L H H High- impedance Active 

BLOCK DIAGRAM 
,----------- - --------------

1 r-­
AS~ 
AI3~f- a: 
Al 4 1)-----+ 1[ ::'5 
AI2~~ffi w8 
A7 ~entt- ~ 'r!. - en-::J 0 
A 6 4)-----+ tl! CD 5: 
A5 ~g If 
A4 >sJ-------..": 

32768 WORD 
x 8 BIT 

(512 ROWSx 
512 COLUMNS) 

A3 >f)-----+ 
ADDRESS T~~"-~~==lt_....J 

INPUTS ~ . f--
A2 ~-g- r-

Al ~~a: za: 
AD 10)-----+ -~ 3::'5 
A 10 ~ ~~ --'81-+---+---' 

- r-1-.,--__ +{11 001 

a: a: I-h----( 12 002 
uu uu 
u:: LL 1-++-r-----(13 003 
:J u.. 
Q. -::J 1---+++-t--~-(15 004 DATA 

r'" ~ ~ ~ INPUTS/ 

uu en 
Z w en 

5 16 005 OUTPUTS 

~ 17 006 
-::J 
o I-+++-l-t-t-,---il S 00 7 

I-++++++h-i 19 OOs 

~ 
Q.a: zW 
-LL 

LL 

i:":iil 
;§ 

I 

All ~ gjCDl 8::'5 ...-l.....:""",,,,,,,---, 
. A9 ~ S! l GE~~2x~OR 

'-- L-'--__ +-----'I 1 I r 
WRITE CONTROL INPUT w:~'7)-----~lrr;u-}----+----t-J----l--~ lvcc 

~GND(OV) CHIP SELECT INPUT S 20 >--tL';r)+==-----------------t-----" 
OUTPUT ENABLE OE 22:,---=---SLr-----------' 

INPUT 

.• MITSUBISHI 
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M5M5256CFP, VP, RV-12VLL,-15VLL,-12VXL,-15VXL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3-7 
VI Input voltage With respect to GND - 0.3*-Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta = 25"C 700 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

* - 3.0V In case of AC (Pulse wldth!i: 30ns) 

DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. Vee = 2.7 -5.5V. unless otherwise noted) 

Limits 1 
Symbol Parameter Test conditions (Vee = 5V ± 10%) 

Min Typ Max 
VIH High-level input voltage 2.2 Vee+D.3 
VIL Low-level input voltage - 0.3* 0.8 

VOHl High-level output IOH=-lmA(Vee=5V± 10%) 
2.4 voltage 1 10H = - 0.5mA(Vee = 3V ± 10%) 

VOH2 High-level output 10H = - O.lmA(Vee = 5V ± 10%) Vee-D. 5 voltage 2 10H = - 0.05mA (Vee = 3V ± 10%) 

VOL Low-level output IOL = 2mA(Vee = 5V ± 10%) 
0.4 voltage IOL = lmA(Vee =3V ± 10%) 

II Input leakage current VI = O-Vee ± 1 

10 Output leakage S = VIH or ± 1 current OE = VIH. VI/O = O-Vee 

S~0.2V Min. 
30 45 Active supply Other inputs ~ 0.2V cycle 

leel current or ~ Vee - O.2V (AC. MOS level) Output open lMHz 4 8 

S = VIL. 
Min. 

35 50 Active supply cycle 
lee2 current Other inputs = VIL or VIH 

(AC. TTL level) Output open lMHz 5 10 

Stand-by supply S;;;:; Vee - 0.2V. -VLL 20 
lee3 current Other inputs = O-Vee -VXL 0.1 5 

lee4 
Stand-by supply 

S = VIH. Other inputs = O-Vee 3 current 

* - 3.0V In case of AC (Pulse width:;; 30ns) 

CAPACITANCE CTa = 0-70"C. Vee = 2.7-5.5V. unless otherwise noted) 

Symbol Parameter Test conditions 

Ci Input capacitance VI = GND. VI = 25mVrms. f = 1 MHz 
Co Output capacitance Vo = GND. Vo = 25mVrms. f = 1 MHz 

.. Note 1. Direction for current flowing Into IC IS Indicated as positive. (no mark) 
2. Typical value is Vee = 5V or 3V. T a = 25 'C. 
3. el, C:.; ai'S pedodic~l!.,.. :;am~J8d and aiS :oot 100 % tcotzd. 

3 - 12 
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Limits 2 
(Vee = 3V ± 10%) 

Min Typ Max 
2.0 Vee+D.3 

- 0.3* 0.6 

2.4 

Vee-D. 5 

0.4 

± 1 

± 1 

10 20 

1.5 3 

10 20 

1.5 3 

11 

0.05 2.2 

0.3 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
"C 
"C 

Unit 

V 
V 

V 

V 

V 

J..lA 

J..lA 

mA 

mA 

J..lA 

mA 

Unit 

pF 
pF 



MITSUBISHI LSls 

M5M5256CFP, VP, RV-12VLL,-15VLL,-12VXL,-15VXL 

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

AC ELECTRICAL CHARACTERISTICS (T a = O~ 70 "C, Vee = 2.7 ~5.5V, unless otherwise noted) 
(1) MEASUREMENT CONDITIONS 
Input pulse level .................. VIH = 2AV, VIL = 0.6V (Vee = 5V ± 10 %) 

lTTL 
VIH = 2.2V, VIL = OAV (Vee = 3V ± 10%) 

Input rise and fall time .... "5ns 
Reference level .................... ·VOH = VOL = 1.5V 

DQ~ 
l CL 

Transition is measured ± 500mV from steady 

state voltage. (for ten, tdis) 
Output loads ........................ Fig. 1, CL = 1 OOpF ( FP, VP, RV - 1 5VLL, - 1 5VXL) 

(2) READ CYCLE 

CL = 50pF (FP, VP, RV - 12VLL, - 12VXL) 

CL = 5pF (for ten, tdis) 

(including 
scope and JIG) 

Fig.l Output load 

Limits 

Symbol Parameter M5M5256C- 12VLL M5M5256C- 15VLL 
M5M5256C- 12VXL M5M5256C- 15VXL 

Min Typ Max Min Typ Max 
teR Read cycle time 120 150 
ta(A) Address access time 120 150 
ta (S) Chip select access time 120 150 
ta(OE) Output enable access time 60 75 
tdis(S) Output disable time after S high 35 40 
tdis(OE) Output disable time after OE high 35 40 
ten(S) Output enable time after Slow 10 10 
ten (OE) Output enable time after OE low 10 10 
tv(A) Data valid time after address 10 10 

(3) WRITE CYCLE 

Limits 

Symbol Parameter M5M5256C- 12VLL M5M5256C- 15VLL 
M5M5256C- 12VXL M5M5256C-15VXL 

Min Typ Max Min Typ Max 
tew Write cycle time 120 150 
tw(W) Write pulse width 80 90 
tsu(A) Address set up time 0 0 
tsu(A-WH) Address set up time with respect to W high 90 100 
tsu (S) Chip select set up time 
tsu(D) Data set up time 
th(D) Data hold time 
trec(W) Write recovery time 
tdis(W) Output disable time after W low 
tdis(OE) Output disable time after OE high 
ten(W) Output enable time after W high 
ten (OE) Output enable time after OE low 

90 
45 

0 
0 

10 
10 

• MITSUBISHI 
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100 
50 

0 
0 

35 40 
35 40 

10 
10 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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(4) TIMING DIAGRAMS 

Read cycle 

Ao-AI4 

( Dout) 

W; "H"level 

MITSUBISHI LSls 

M5M5256CFP,VP,RV-12VLL,-15VLL,-12VXL,-15VXL 

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

tCR 

ta(A) 

Write cycle (W control mode) 

tcw 

Ao-A14 \V 
/1\ 

tsu (S) 

~~(Note 4) 

tsu(A-WH) 

/ 

tsu(A) tw(W) 

W 1\ / 
tsu (0) 

DOl-DOs 
(Din) 

~ DATA IN 
I\. STABLE 

~' 
tdis(OE) 

,\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ ,\ \ \ \ \ \ \\1 DOl-DOs 

(Dout) / / / / / / / / / / / / / / / / / / / / / / / / / / / 1./1 

\/ 
/\ 

~ ~(No~~j~ 

\ 
\ 
trec(W) 

V 

th(D) 

\j 
~(OE) 

ten(W) 

V////////////////////////////////// 
1\ \ \ \ \ \ \ \ \ \\ \ \\\ \ \ \ \ \ \ \ \\"\\\\ \ \\ \ \\\ 
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MITSUBISHI LSls 

M5M5256CFP, VP, RV-12VLL,-15VLL,-12VXL,-15VXL 

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

Write cycle (~ control mode) 

Ao-A14 

w 

D01-DOa 
(Din) 

tcw 

" '\II' 
I\. jr\. 

tsu(A) tsu(S) t,ec(W) 

1 V 

(Note 7) tw(D) 
~ lUX' ()()O()()('. ~ ~ 

~~f'iotIl4~f,A (Note 6) 
~(Note4)~ 
~ >0< ~ 

tsu(D) th(D) 

K DATA IN STABLE~ 

Note 4. Hatching indicates the state is don't care. 
5. Writing is executed in overlap of 5 and IN low. 
6. If IN goes low simultaneously with or prior to S, the output remains in the high- impedance state. 
7. Don't apply inverted phase signal extemally when 00 pin is in output mode. 
8. ten, tdis are periodically sampled and are not 100 % tested. 

• MITSUBISHI 
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M5M5256CFP,VP,RV-12VLL,-15VLL,-12VXL,-15VXL 

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

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (T a = 0-70 "C, unless otherwise noted) 

Symbol Parameter 

VCC(PD) Power down supply voltage 

VI(S) Chip select input S 

Icc(Po) Power down supply current 

* Ta = 25"C,lce(PD)= 1 ~ A 
* * Ta = 25"C,ICC(PD) = 0.2 ~ A 

Test conditions 

2.2V ~ VCC(PD) 
2V';; Vee (PO) ,;; 2.2V 

Vcc = 3V, 
Other inputs = 3V 

(2) TIMING REQUIREMENTS (Ta = 0-70 "C, unless otherwise noted) 

Symbol Parameter 

tsu (PD) Power down set up time 
tree (PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
S control mode 

Vce 

3 - 16 

Test conditions 

2.7V 

S;:;; Vee - O.2V 

.•. MITSUBISHI 
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Limits 
Unit 

Min Typ Max 
2 V 

2.2 
V 

Vec(Po) 

I -VLL 10" 
~A I -VXL 0.05 2" " 

Limits 
Unit 

Min Typ Max 

0 ns 
tCA ns 
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M5M51 008AFP , VP , RV -85VL,-1 OVL, 
-85VLL,-10VLL 

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

DESCRIPTION 
The M5M51008AFP, VP, RV are a 1048576-bit CMOS static 
RAM organized as 131072 word by 8 - bit which are 

fabricated using high - performance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand-by current and low operation current 
and ideal for the battery back-up application. 

The M5M51008AVP, RV are packaged in a 32- pin thin 

small outline package which is a high reliability and high 
density surface mount device (SMD). Two types of devices 

are available. M5M51 008AVP (normal lead bend type 
package), M5M51008ARV(reverse lead bend type package). 

. Using both types of devices, it becames very easy to design 

a printed circuit board. 

FEATURES 

[Access time 
Power supply current 

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

M5M51008AFP, VP, RV-85VL 85ns 60 >tA 
M5M51008AFP, VP, RV-IOVL lOOns (Vee = 3.6V) 

20mA 12 >tA 
M5M51008AFP, VP, RV-85VLL 85ns (IMHz) (Vee = 3.6V) 
M5M51008AFP, VP, RV-IOVLL lOOns 0.3 >tA 

(Vcc=3.0V, typ) 

• Single + 3.3V power supply 
• Low stand- by current 0.3 >t A (typ.) 

• Directly TTL compatible: All inputs and outputs 

• Easy memory expansion and power down by SI, S2 

• Data hold on + 2V power supply 
• Three-state outputs: OR-tie capability 

• OE prevents data contention in the I/O bus 

• Common data I/O 

• Package 
M5M51008AFP .................... 32pin 525 mil SOP 

M5M51008AVP, RV············ 32pin 8 x 20mm' TSOP 

APPLICATION 
Small capacity memory units 

M5M51 008AFP, VP, RV -85VL, - 85VLL : Under development 

PIN CONFIGURATION (TOP VIEW) 

NC 

A7 

As 
ADDRESS A5 INPUTS 

A4 

A3 

A2 
A1 

Ao 

Vee 
31_A15ADDRESS INPUT 

30 -S2 r~~~TSELECT 

;; :~:.3 WII:~~D:;~:OL 
INPUTS 

2S_As 

25_A11 

24 -or ~~mT ENABLE 

23_A10 ADDRESS INPUT 

{
001- 13 

DATA 
INPUTS! 002- 14 
OUTPUTS 003- 15 

~~ ~E;}\~~~~:: 
OUTPUTS 

18_005 

(OV)GND 

A11 ---+ 1 
AS ---+ 2 

A8 

As 
A5 
A4 

A4 
A5 
As 
A7 

o 

17_004 -;,, ___ ---J-

Outline 32P2M-A 

( v 

M5M51008AVP 

Outline 32P3H- E 

M5M51008ARV 

Outline 32P3H- F 

32 - OE 
31 - A10 
30 - 51 
2S - 008 
28 - 007 
27 ++ DOs 

NC : NO CONNECTION 

• MITSUBISHI 
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M5M51 OOSAFP, VP , RV-S5VL,-1 OVL, .. S5VLL,-1 OVLL 

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

FUNCTION 
The operation mode of the M5M51008A series are determined 
by a combination of the device control inputs 81, S2, Wand 
OE. Each mode is summarized in the function table. 

A write cycle is executed whenever the low level W 
overlaps with the low level 81 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, 81 or S2, whichever occurs 
first, requiring the set- up and hold time relative to these 
edge to be maintained. The output enable input OE directly 
controls the output state. Setting the OE at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

FUNCTION TABLE 

Sl S2 W OE Mode DQ Icc 
X L X X Non selection High - impedance Stand- by 
H X X X Non selection High- impedance Stand- by 
L H L X Write Din Active 
L H H L Read Dout Active 
L H H H High- impedance Active 

BLOCK DIAGRAM 

~.--ifB-i* ,....- r-
~' I-

:::> 

A read cycle is E!xecuted by setting W at a high level and 
OE at a low level while 81 and S2 are in an active state (51 
= L, S2 = H) 

When setting 81 at a high level or S2 at a low level, the 
chip are in a non - selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high-impedance state, allowing OR-tie with other chips 
and memory expansion by 51 and S2. The power· supply 
current is reduced as low as the stand- by current which 
is specified as Icc3 or Icc4, and the memory data can be 
held at + 2V power supply, enabling battery back-up operation 
during power failure or power- down operation in the non­
selected mode. 

-
*i--l~ r-- -

: 2>+-04 002 
A4 
A5 
A6 
A7 
AI2 
AI4 
AlB 
A15 
A13 

~' 
~: 

"-za: a: 131072 WORDS 
0.: 
:;;; I-a: : 3~15 D03 DATA 

000045 INPUTS/ 

DOl) 

ADDRESS INPUTS 
Ao 
AI 
A2 
A3 

AIO 
All 
Aa 

lA~ 
WRITE CONTROL Vi 

INPUT{­
CHIP SELECT INPUTS ~~ 

OUTPUT ENI~~~ET BE 

UJ 
~' (/)i:t 
>'3l-Wl'I' (/):::> 

[j!oo 
~~: 0 

~: 0 

~:-a' 
« 

: '--': '-r " , 

~: -'-
a: 

~, f-W 
w::>~ 

108 18 ' 
a:~~ 

8~ffi ~' 4: 
9 : G: '--

! 
~ 

~ 3 : 31 : ~ 
~ , 1 ' zffj 
~ R ' ? ' ""~ 
~ ~ I - I ~5 

I 3 I ~~ 

~~ ~2 ' 30 ' .lE 
Qo: 6: '~ 
~ 4 '3 ' 

i-" ~~ 
x 8 BITS 

~r---r-- r" ff8 (512 ROWS 
x 128 COLUMNS (/) 

UJ x 16 BLOCKS) Z 
0 UJ 

(/) 

~ U T za: 
"w 
:;,0 r-
~O aU 
~ '----

~ 
r--

g~ 
b~?~~~fOF,J I a5~1 
I 1] 

-

'" Pin num bers inside dotted line show those of TSOP. 
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:::>UJ 
"-u.. I-u.. 
:::>:::> : 000 

-
~ I-

:::> 
"-a: I. ZUJ -u.. 
«u.. 
1-:::> 
«00 
0 

II 
-

1 

6818 
19 

8~0 9Ty 
, I 
, 

, 
, 

l 

@: ~ @: 16 

OUTPUTS 
D06 
007 
D08 

VCC (3.3V) 

GND(OV) 
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M5M51 008AFP, VP, RV-85VL,-1 OVL,-85VLL,-1 OVLL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3-7 
VI Input voltage With respect to GND - 0.3 -Vee + 0.3 
Vo Output voltage O-Vee 
Pd Power dissipation Ta = 25"C 700 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

DC ELECTRICAL CHARACTERISTICS (Ta = 0-70"C, Vee = 3.3 ± 0.3V, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 
VIL Low-level input voltage 
VOHI High-level output voltage 1 10H = -lmA 
VOH2 High-level output voltage 2 10H = -O.lmA 
VOL Low-level outout voltage 10L = 2mA 
h I nput current VI= O-Vee 

10 Output current iii off- state 51 = VIH or S2 = VIL or OE = VIH 
VI/O= O-Vee 

leel 
Active supply current Output-open (duty 100 %) 
(Min cycle) 51 = VIL, S2 = VIH, 

lee2 
Active supply current other inputs = VIH or VIL 
(1 MHz) Output- open (duty 100 %) 

1) 82;:;; 0.2V, 
-VL other inputs = O-Vee 

lee3 Stand- by current 2) 'S1 01; Vee - 0.2V, 
S2 01; Vee - O.2V, -VLL 
other inputs = O-Vee 

leC4 Stand - by current 51 = VIH or S2 = VIL, 
other inputs = O-Vee 

CAPACITANCE(Ta = 0-70"C, Vee = 3.3 ± 0.3V, unless otherwise noted) 

Symbol Parameter Test conditions 

CI Input capacitance VI - GND, VI - 25mVrms, f - 1 MHz 
Co Output capacita nee Vo - GND, Vo - 25mVrms, f - 1 MHz .. 

Note 1. Direction for current flOWing Into an Ie IS positive (no mark) . 
2. Typical value is Vee = 3.3V, Ta = 25"C. 

'. MITSUBISHI .... ELECTRIC 

Limits 
Min Typ Max 
2.0 Vc:c+O.3 

-0.3 0.6 
2.4 

Vc:c-O.5 

0.4 
± 1 

± 1 

15 30 

8 20 

60 

0.3 12 

0.33 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
"C 
"C 

Unit 

V 
V 
V 
V 
V 

IlA 

IlA 

mA 

mA 

IlA 

IlA 

mA 

Unit 

pF 
pF 
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M5M51 008AFP,VP, RV-85VL,-1 OVL,-85VLL,-1 OVLL 

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. Vee = 3.3 ± 0.3V. unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 

Input pulse level .................... ·VIH = 2.2V. VIL = O.4V 

Input rise and fall time· .......... '5ns 

Vee 

Reference level ........................ VOH = VOL = 1.5V 000-------.------1 

1.8k Q 

Output loads .......................... ·Fig.l. CL = 30pF (FP. VP. RV-85VL.-l OVL. CL (Including scope 
and JIG) 

(2) READ CYCLE 

- 85VLL.- 10VLL) 

CL = 5pF (for ten. tdis) 

Transition is measured ± 500mV from steady 

state voltage. (for ten. tdis) 

Fig. 1 Output load 

Limits 

Symbol Parameter 

teR Read cycle time 
ta(A) Address access time 
ta(S1 ) Chip select 1 access time 
ta(S2) Chip select 2 access time 
ta (OE) Output enable access time 
tdis(S1 ) Output disable time after SI high 
tdis(S2) Output disable time after S2 low 
tdis(OE) Output disable time after OE high 
ten (S1) Output enable time after S1 low 
ten(S2) Output enable time after S2 high 
ten(OE) Output enable time after OE low 
tv(A) Data valid time after address 

(3) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tw(W) Write pulse width 
tsu (A) Address set up time 
tsu(A-WH) Address set up time with respect 
tsu (S1) Chip select 1 set up time 
tsu (S2) Chip select 2 set up time 
tsu (D) Data set up time 
th(D) Data hold time 
tree (1/'1) Write recovery time 

tdis(W) Output disable time from W low 
tdis(OE) Output disable time· from OE high 
ten(W) Output enable time from W high 
ten (OE) Output enable time from OE low 

3 - 20 

M5M51008A M5M51008A 
- 85VL.- 85VLL -1 OVL.-l OVLL 

Min Typ Max Min Typ Max 
85 100 

85 100 
85 100 
85 100 
45 50 
30 35 
30 35 
30 35 

10 10 
10 10 
5 5 

10 10 

Limits 

M5M51008A 
- 85VL. - 85VLL 

Min 
85 
65 

0 
to W 75 

75 
75 
35 

0 
0 

5 
5 

• MITSUBISHI 
..... ELECTRIC 

Typ Max 

30 
30 

M5M51008A 
- 1 OVL.- 10VLL 

Min Typ Max 
100 
75 

0 
85 
85 
85 
40 

0 
0 

35 
35 

5 
5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
!"'!s 
ns 
ns 
ns 
ns 



(4) TIMING DIAGRAMS 

Read cycle 

Ao-AI6 

DOl-DOs 

iN= "H"level 

Write cycle CW control mode) 

Ao-AI6 

(Note 3) 

w 

DOl-DOs 

MITSUBISHI LSls 

M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL 

tsu(A) 

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

ta(51) 

ta(52) 

ten (51) 
ten (52) 

tCR 

DATA VALID 

tcw 

tsu (51) 

tsu (52) 

tsu(A-WH) 

tdis(OE) 

tw(W) 

DATA IN 
STABLE 

ten(W) 

tsu (0) th (D) 

• . Mrr5UBlSHI 
.... ELECTRIC 

tv(A 

(Note 3) vv,l'VV'VV'VV<.>V 

tdis(51) 

tdis(52) 

tdis(OE) 

(Note 3) ?V'v'VVVV"..;v<..1VV'VV'V' 
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M.5M51 008AFP, VP,RV .. 85VL,-1 OVL,-85VLL,-1 OVLL 

1 048576-BIT(131072-WORD .BY 8-BIT)CMOS STATIC RAM 

Write cycle (SI control mode) 

tcw 

Ao-AI6 

tsu(A) tsu (81) trec(W) 

(Note 3) (Note 3) 

(Note 5) 

w X'><"X'><"><">t\><">t\><">t\ ( Nate 3 ) (Note 4) 

tsu(D) th(D) 

DOl-DOs DATA IN STABLE 

Write cycle (52 control mode) 

Ao-AI6 

w 

DOl-DOs 

3 - 22 

tcw 

tsu (82) trec(W) 

(Note 4) 

t8u(D) th(D)· 

DATA IN STABLE 

Note 3. Hatching indicates the state is "don't care". 
4. Writing is executed while 52 high overlaps 51 and 'iN low. 
5. Whe~ the falling edge of 'iN is simultaneously or prior to the falling edge of 51 or rising edge of 52, the outputs 

are maintained in the high impedance state. 
S. Don't apply in'v-srted phase signal externally 'tv'han DC pin is output mode . 

. , . MlTSUBISHI 
.... ELECTRIC 
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M5M51 008AFP, VP, RV-85VL,-1 OVL,-85VLL,-1 OVLL 

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

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter Test conditions 

VCe(PD) Power down supply voltage 
VI(~) Chip select input 51 

VI(S2) Chip select input S2 
3.0V;>; Vee(PD) 
Vee(PD) < 3.0V 
Vee = 3V 
1) S2;>; 0.2V. 

lec(PD) Power down supply current 
other inputs = 0-3V 

2) 51;;:; Vee - 0.2V. 
S2 ;;:; Vee - 0.2V. 
other inputs = 0-3V 

Note 7. lee(PD) = lilA In case of Ta = 25"C. 

(2) TIMING REQUIREMENTS (Ta = 0-70 "C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
SI control mode 

Vee 

S2 control mode 

Vee 

tsu (PDl 

0.2V 

Test conditions 

51 ;;:; Vee - 0.2V 

S2;>; 0.2V 

'. ... MITSUBI. SHI 
"'ELECTRIC 

Limits 
Unit 

Min Typ Max 
2 V 

2.0 V 
0.6 

V 
0.2 

-VL 50 

J.lA 

-VLL 0.3 10 
(Note 7) 

Limits 
Unit 

Min Typ Max 
0 ns 
5 ms 
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M5M51 008AFP ,VP ,RV-12VL,-15VL, 
-12VLL,-15VLL 

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

DESCRIPTION 
The M5M51008AFP, VP, RV are a 1 048576-bi~ CMOS s~atic 
RAM organized as 131072 word by 8 - bit which are 
fabricated using high - performance triple polysilicon CMOS 
technology. The use of resistive load NMOS cells and CMOS 
periphery result in a high density and low power static RAM. 

They are low stand - by current and low operation current 
and ideal for the battery back-up application. 

The M5M51008AVP, RV are packaged in a 32-pin thin 
small outline package which is a high reliability and high 
density surface mount device (SMD) . Two types of devices 
are available. M5M51 008AVP (normal lead' bend type 
package), M5M51 008ARV (reverse lead bend type package). 
Using both types of devices, it became very easy to design 

a printed circuit board. 

FEATURES 

Access time 
Power supply current 

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

M5M51008AFP, VP, RV-12VL 120ns 15mA(1 MHz) 5511A 
M5M51008AFP, vp, RV-15VL 150ns 5mA(lMHz) (Vee = 3.3V) 

M5M51008AFP, VP, RV-12VLL 120ns 15mA(lMHz) 1111A 
(Vee = 3.3V) 

0.311A 
M5M51008AFP, VP, RV-15VLL 150ns 5mA(lMHz) (Vee = 3.0V, 

typ) 

• Single + 2.7-5.5V power supply 
• Low stand- by current 0.311 A (typ.) 
• Directly TTL compatible: All inputs and outputs 
• Easy memory expansion and power down by SI, S2 

• Data hold on + 2V power supply 
• Three- state outputs: OR-tie capability 
• OE prevents data contention in the 110 bus 

• Common data 1/0 
• Package 

M5M51008AFP .................... 32pin 525 mil SOP 

M5M51008AVP, RV············ 32pin 8 x 20mm2 TSOP 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

NC 

A7 

As 
ADDRESS A5 INPUTS 

A4 
A3 
A2 
AI 
Ao"-+ 12 

DATA {OOI - 13 
INPUTS/ 002- 14 
OUTPUTS 003 _ 15 

(OV)GND 

Vee 
31 -AI5ADDRESS INPUT 
30 -S2 m~TSELECT 

~~ :~:3 WII~::D::~:OL 
INPUTS 

26 +-A9 
25+-AII 

24 +-OE ~~~~~T ENABLE 
23 +-A 10 ADDRESS INPUT 

~ ~~:}\~~~~::' 
OUTPUTS 

18_005 
17 _004 ......... ___ ---I-

All 
A9 
As 

A6 
A5 
A4 

A4 
A5 
A6 
A7 

As -+ 

Outline 32P2M-A 

( 

M5M51008AVP 

Outline 32P3H - E 

MSMS1008ARV 

A9 -+ 31 -AIO 

A II -+ 1'--0 _____ -«(1('-______ ,,32- - OE 

Outline 32P3H- F 
NC : NO CONNECTION 

3 - 24 
• . MITSUBISHI 

.... ELECTRIC 



MITSUBISHI LSls 

M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL 

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

FUNCTION 
The operation mode of the M5M51008A series are determined 
by a combination of the device control inputs s" S2, Wand 
()E. Each mode is summarized in the function table. 

A read cycle is executed by setting W at a high level and 
OE at a low level while S, and S2 are in an active state (Si 
= L, S2 = H) 

A write cycle is executed whenever the low level W 
overlaps with the low level Si 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, or S2, whichever occurs 
first, requiring the set- UP and hold time relative to these 
edge to be maintained. The output enable input OE directly 
controls the output stage. Setting the OE at a high level, the 
output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle is eliminated. 

When setting S, at a high level or S2 at a low level, the 
chip are in a non - selectable mode in which both reading 
and writing are disabled. In this mode, the output stage is 
in a high- impedance state, allowing OR- tie with other chips 
and memory expansion by S, and S2. The power supply 
current is reduced as low as the stand- by current which 
is specified as Icc3 or Icc4, and the memory data can be 
held at + 2V power supply, enabling battery back-up operation 
during power failure or power- down operation in the non­
selected mode. 

FUNCTION TABLE 

S, S2 W OE Mode DQ Icc 
X L X X Non selection High- impedance Stand-by 
H X X X Non selection High- impedance Stand-by 
L H L X Write Din Active 
L H H L Read Dout Active 
L H H H High- impedance Active 

BLOCK DIAGRAM 

ADDRESS INPUTS 

,-------- - ------ - ------ - --------, 
A4 ~1-6~-'+-''*-· --r---, 
A5 n-;-o 5)-+-' --..j~ 

--1~ - '* ;--I-~----~ 
2~14 

A6 6814: a.. a: 
A7 5 ~1 ' za: a: 131072 WORDS ::; f-a:1---1-+-t-1~---H25)-~ , : ' W $oW x B BITS « ::>w 
A12 ~1: gJltf-'o 080 - (512 ROWS .... w f-o ~ltl--+-+-+-+-f---i-(2 

3~ 
' 1 

A14 ~11 , ~~ a: w x 128 COLUMNS (f) ::>::>I--+-+-+-+-h-~-(27H-"'{ 
A16 2810 ' 0 0 x 16 BLOCKS) til O<DI--+H+H~--;-(2 

6~lB 
~ ,-..,19 
B~O 

~:~~; ~ (f) 

~' :~: ~ L-- ] 

Ao l' : 0))-+-: __ ..r,...t-, r-- U 
Alii I 19lH-: --+tn~~~ ~ffi 
A2 10' lB ' !l-'5 ~8 I- .----
A3 9 1 ::...: ~ 

Al0 
All 
As 
A8 

I I ,.....L.. r---=-
~31 : ~ ""ffj r--
~ 1 zffj go 1r-""c"'L""O"'c""K--'1 
~2 , ~l± ffi§ LGENERATORJ 

:::: ~ ~ 

-

9~r 

i I 
I , 

, 

, 

: I 
~ ;,1, 3 ~ffi 0 I] Jj 

WRITE co~~~-\:{~ ~m: 35~r·H IP _____ -+-___ ~ __ -+-_..J 
CHIP SELECT INPUTS ~~ 0 : 6)-'~ lh 

OUTPUT ENI~~~ET DE r ~_3_2}_';'~ --..'::itJ---------------' 

®: $ 
@)i T '--_____________________________ ...J 

'" Pin numbers inside dotted line show those of TSOP. 

'. MITSUBISHI 
"'ELECTRIC 

00') 
D02 

D03 DATA 
gg~ INPUTS/ 

OUTPUTS 
D06 
D07 
DOB 

Vce 

GND(OV) 
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M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL 

1 048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 
Vee Supply voltage 
V, Input voltage With respect to GND 
Vo Output voltage 

Pd Power dissipation Ta = 25"C 
Topr Operating temperature 

TS'9 Storage temperature 

DC ELECTRICAL CHARACTERISTICS (Ta = 0-70 "C. unless otherwise noted) 

Limits 1 
Symbol Parameter Test conditions (Vee = 5V ± 10%) 

Min Typ Max 
V,H High-level input voltage 2.2 Vee,O.3 
V,L Low-level input voltage -0.3 0.8 
VOHI High-level output voltage 1 10H = -lmA 2.4 

VOH2 High-level output voltage 2 10H = - O.lmA Vee-O.5 

VOL Low-level outout voltage 10L = 2mA 0.4 
Ii Input current V, = O-Vee ± 1 

10 
Output current in off- SI = V,H or S2 = V,L or OE = V,H 

± 1 
state V,!O = O-Vee 

leel 
Active supply current SI = V,L. S2 = V,H. -12Vl. -12Vll 30 60 
(Min cycle) other inputs = V,H or -15Vl. -15Vll 25 40 

Active supply 
V,L 

-12Vl. -12Vll 25 40 
lee2 

current Output - open (duty 
(1 MHz) 100%) -15Vl. -15Vll 7 15 

1) S2;;;; 0.2V. other 
inputs = O-Vee -VL 100 

lee3 Stand- by current 
2) Si;;:; Vec - O.2V. 

S2 ;;:; Vec - 0.2V. 
other inputs = - VLL 0.5 20 
O-Vee 

lee4 Stand- by current SI = V,H or S2 = V,L. 3 other inputs = 0-Vcc 

CAPACITANCE (Ta = 0-70°C. Vee = 2.7 -5.5V. unless otherwise noted) 

Symbol Parameter Test conditions 

C, Input capacitance V, = GND. V, = 25mVrms. f = 1 MHz 
Co Output capacitance Vo = GND. Vo = 25mVrms. f = 1 MH 

Note 1: Direction for current flowing Into an Ie IS positive (no mark). 
2: Typical value is Vee = 5V. Ta = 25 'C. 

3 - 26 
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Ratings Unit 
- 0.3-7 V 

- 0.3 -Vee + 0.3 V 
O-Vee V 

700 mW 

0-70 "C 
- 65-150 "C 

Limits 2 
(Vee = 3V ± 10%) Unit 
Min Typ Max 

2.0 Vct,O.3 V 
- 0.3 0.6 V 

2.4 V 
Vcc-O.5 V 

0.4 V 
± 1 IlA 

±1 IlA 

10 20 
mA 

7 15 

8 15 
mA 

2.5 5 

55 IlA 

0.3 11 IlA 

0.33 mA 

Limits 
Unit 

Min Typ Max 

6 pF 

8 pF 
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M5M51 008AFP, VP, RV-12VL,-15VL,-12VLL,-15VLL 

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70OC. Vee = 2.7 -5.5V. unless otherwise noted) 

(1) MEASUREMENT CONDITIONS Vee 

Input pulse level .................. · .. VIH = 2AV. V,L = O.BV (Vee = 5V ± 10%) 

V,H = 2.2V. V,L = OAV (Vee = 3V ± 10%) 1.BkQ 

Input rise and fall time" ..... "5ns 
DQ n----.---...... 

Reference level .................... ,yOH = VOL = 1.5V CL (Including scope 
and JIG) 

Output loads ....................... ·Fig.l. CL = 1 OOpF (FP. VP. RV - 15VL. - 15VLL) 

(2) READ CYCLE 

CL = 30pF (FP. VP. RV-12VL. -12VLL) 

CL = 5pF (for ten. tdis) 

Transition is measured ± 500mV from steady 

state voltage. (for ten. tdis) 

Fig. 1 Output load 

Limits 

Symbol Parameter 

teR Read cycle time 
ta(A) Address access time 
ta(S1) Chip select 1 access time 
ta(S2) Chip select 2 access time 
ta(OE) Output enable access time 
tdis(S!) Output disable time after S, high 
tdis(S2) OutPut disable time after S2 low 
tdis(OE) Output disable time after OE high 
ten(S!) Output enable time after SI low 
ten(S2) Output enable time after S2 high 
ten(OE) Output enable time after OE low 
tv(A) Data valid time after address 

(3) WRITE CYCLE 

Symbol Parameter 

tew Write cycle time 
tw(W) Write pulse width 
tsu(A) Address set up time 
tsu(A-WH) Address set up time with respect 
tsu(S! ) Chip select 1 set up time 
tsu (S2) Chip select 2 set up time 
tsu(D) Data set up ti me 
th(D) Data hold time 
trec(W) Write recovery time 
tdis(W) Output disable time from W low 
tdis(OE) Output disable time from OE high 
ten(W) Output enable time from W high 
ten(OE) Output enable time from OE low 

M5M5100BA M5M5100BA 
-12VL.-12VLL - 15VL.':' 15VLL 

Min Typ Max Min Typ Max 
120 150 

120 150 
120 150 
120 150 
60 75 
40 50 
40 50 
40 50 

10 10 
10 10 
5 5 

10 10 

Limits 

M5M51008A 
-12VL.-12VLL 

Min 
120 
85 

0 
to W 100 

100 
100 
45 

0 
0 

5 
5 

• MITSUBISHI 
"'ELECTRIC 

Typ Max 

40 
40 

M5M51008A 
- 15VL.-15VLL 

Min Typ Max 
150 
100 

0 
120 
120 
120 
50 

0 
0 

50 
50 

5 
5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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M5M51 008AFP ,VP ,RV-12VL,-15VL,-12VLL,-15VLL 

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

(4) TIMING DIAGRAMS 

Read cycle 

Ao-A'6 

W = "H"level 

Write cycle (W control mode) 

Ao-A'6 \lI 
Jr\. 

B8sS1f N;t~ x 3'{> ~ 
'x x 

~(Note 3) NNI 

/ 
tsu(A) 

Vi 

DO,-DOs 

/ 

\ 

ta (A) 

ta(SI) 

ta(S2) 

ta(OE) 

ten(SI) 
ten (S2) 

tcw 

tsu(SI) 

tsu(S2) 

tsu (A-WH) 

tw(W) 

\. 

~ 

tCR 

tdis(OE) 

DATA IN 
C'TADI C 

tv(A 

(Note 3) 

tdis(OE) 

DATA VALID 

V 
J\. 

~Note3)~ '0l'2\ 
'XXX> 

:(N~:ex3) ~ 
x x x . x O<X><><XX) 

trec(W) 

V 
~) 

ten(W) 

\J 
'.X.X.X.X.X//.X.X.X/.X.X/.X.X.XF A.A.A.' '" /l 

~I l'--- ---,-,----+-,1 ~/I ~su(D) .. th(D). 

I~XXXXXXXXXXXXXXXXXXXXXXXXXX% 
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M5M51 008AFP, VP, RV-12VL,-15VL,-12VLL,-15VLL 

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

Write cycle (Sl control mode) 

tew 

tsu (81) 

IN 
(Note 4) 

tsu(D) th(D) 

DOl-DOs DATA IN STABLE 

Write cycle (S2 control mode) 

Ao-A16 

IN 

DOl-DOs 

tew 

(Note 3) 

tsu (82) 

(Note 4) 

tsu(D) th (D) 

DATA IN STABLE 

Note 3: Hatching indicates the state is "don't care". 
4 : Writing is executed while S2 high overlaps Si and Vii low. 
5: When the falling edge of Vii is simultaneously or prior to the falling edge of Si or rising edge of S2, the outputs 

are maintained in the high impedance state. 
6 : Don't apply inverted phase signal externally when DO pin is output mode. 

•. MITSUBISHI 
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M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL 

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

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70"C. unless otherwise noted) 

Symbol Parameter Test conditions 

VCC(PD) Power down supply voltage 

V,esi'") Chip select input S! 2.2V;;;; VCC(PD) 
2V;;;; VCC(PD);;;; 2.2V 

VI(S2) Chip select input S2 
4.5V;;;; VCC(PD) 
VCC(PD) < 4.5V 
Vcc = 3V 
1) S2;;;; 0.2V. 

icC(PD) Power down supply current 
other inputs = 0-3V 

2) S!;;;; Vcc - 0.2V. 
S2 ;;;; Vcc - 0.2V. 
other inputs = 0-3V 

Note 7: ICC(PD) = 1 ~ A In case of Ta = 25.'C. 

(2) TIMING REQUIREMENTS (Ta = 0-70"C. unless otherwise noted) 

Symbol Parameter 

tsu(PD) Power down set up time 
trec(PD) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
Sl control mode 

VCC 

S2 control mode 

VCC 

3 - 30 

Test conditions 

S! ;;;; Vcc - 0.2V 

S2;;;; 0.2V 

• MITSUBISHI 
.... ELECTRIC 

0.2V 

Limits 
Unit 

Min Typ Max 
2 V 

2.2 
V 

VCC(PD) 
0.8 

V 
0.2 

-VL 50 

~A 

-VLL 0.3 10 
(Not. 7) 

Limits 
Unit 

Min Typ Max 
0 ns 
5 ms 
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M5M51 T08AFP, VP, RV -85VSL,-1 OVSL 
ARY 1048576-BIT(131072-WORD BY 8-BIT) CMOS STATIC RAM 

, '. at a final spedf.iC3tlon. n G. 
Notice" Tht:n:t~C IlIni\S afe subject to cha 9 

DESCRIPTION SO"" par. 

The M5M51TOBAFP,VP,RV are a 104S576-bit CMOS static RAM 
organized as 131072-word by S-bit which are fabricated using 
high-performance quadruple-polysllicon CMOS technology. The 
use of thin film transistor (TFT) load NMOS cells and CMOS 
periphery result in a high density, ultra low power and high 
reliability stadc RAM. 

They are low standby current and low operation current and 
ideal for the battery back-up application. 

The M5M51TOSAVP,RV are packaged in a 32-pin thin small 
outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 
M5M51TOBAVP (normal lead. vend type package), M5M51TOSARV 
(reverce lead vend type package). Using both types of devices, it 
becames very easy to design a printed circuit board. 

FEATURES 

Power supply current 

Type name Access time Active Stand-by 
(max) (1MHz) 

(max) 
(max) 

MSM51T08AFP,VP,RV-85VSL B5ns 2.411A 

20mA (Vcc=3.6V) 
0.0511A 

MSM51T08AFP,VP,RV-10VSL 100ns (Vcc-3.ov typ.) 

• Single +3.3V power supply 
• Low stand-by current 0.0511A (typ.) 
• Directly TTL compatble : All Inputs and outputs 
• Easy memory expansion and power down by ~1, S2 
• Data hold on +2V power supply 
• .Three-state outputs: OR-tie aipability 
• ~ prevents data contention In the 1/0 bus 
• Common data 110 

APPLICAnON 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

NC 
A16 
A14 
A12 4 
A7 
As 

ADDRESS 
As INPUTS 

A4 
A3 
A2 

Vcc 

Al0 

ADDRESS INPUT 
CHIP SELECT 
INPUT 
WRITE CONTROL 

Al 22 ~ 1 ~'Il~ SELECT 

Ao 

{
DOl ~ ~~} .. 

DAT~L~~~~'D02 19 DOe g~tMfsUTS' 
D03 18 DOe 

(OV) GND 16 17 D04 

A13 4 

W 
S2 

A4 
As 
As 
A7 

A13 
As 
As2 0 

Outline 32P2M-A 

u 

M5M51TOBAVP 

Outline 32P3H-E 

M5M51TOBARV 

Outline 32P3H-F 

NC : NO CONNECTION 
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M5M51 T08AFP, VP ,RV-85VSL,-1 OVSL 

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

FUNCTION 
The operation mode of the M5M51T08A series are determined by 
a combination of the device control Inputs §"', 52, W and ~. Each 
mode Is summarized in the function table. 

A write cycle is executed whenever the low level W overlaps with 
the low level S, and the high level 52. 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, §", or 52, 
whichever occurs first, requiring the set. up and hold time relative 
to these edge to be maintained. The outp,ut enable input ~ 
directly controls the output stage. 5ettlng the 'O'E' ata high ievel, 
the output stage is in a high-impedance state, and the data bus 
contention problem in the write cycle Is eliminated. 

FUNCTION TABLE 

§", 52 W ~ Mode 
X L X X Non selection 
H X X X Non selection 
L H L X Write 
L H H L Read 
L H H H 

BLOCK DIAGRAM 

ADDRESS 
INPUTS 

A4 

AS 

AS 

A7 

A12 

A'S 

A'3 

AO 

A' 

A2 

AS 

Al0 

l:' 
L....-. ___ _ 

DQ 
High-Impedance 
High-impedance 

Din 

Dout 
High-impedance 

• pin numbers inside dat18d line show Ihose of TSOP, 

Icc 
5tand-by 
5tand-by 
Active 
Active 
Active 

13'072 WORDS 
X 8 BITS 

(5'2 R~";'~ COLUMNS 

X 'SBLOCKS) 

A read cycle is executed by setting W at a high level and ~ at a 
low level while §", and 52 are in an active state (§", - L, 52 - H). 

When setting ii', at a high level or 52 at a low level, the chip are 
in a non-selectable mode In which both reading and writing are 
disabled. In this mode, the output stage is in a high-impedance 
state, allowing OR-tie with other chips and memory expansion by 
-S-, and 52. The power supply current Is reduced as low as the 
stand-by current which is specified as ICC3 or ICC4, and the 
memory data can be held at +2V power supply, enabling battery 
back-up operation during power failure or power,-down operation in 
the'non-selected mode. 

DO' 

002 

000 

DQ4 

DQ5 

DOS 

007 
DOS 

DATA 
INPUTS! 
OUTPUTS 

WRITE 
CONTROL 

W INPUT 

~1 ~~~~CT 
S2 J INPUTS 

ll'E' OUTPUT 
ENABLE' 

Vee INPUT 
(3,3V) 

GND 
(OV) 
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M5M51 T08AFP,VP,RV-85VSL,-1 OVSL 

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

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage - 0.3-7 

VI Input voltage With respect to GND - 0.3-Vee + 0.3 

Vo Output voltage O-Vcc 
Pd Power dissipation Ta= 25'C 700 
Top. Operating temperature 0-70 
Tstg Storage temperature -65-150 

DC ELECTRICAL CHARACTERISTICS (Ta = 0-70'C, Vcc = 3.3V±0.3V, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 
VIL Low-level input voltage 
VOHl High-level output voltage 1 IOH=-lmA 

VOH2 High-level output voltage 2 IOH=-O.lmA 
VOL Low-level output voltage 10L= 2mA 
II Input current VI=O-Vee 

10 Output current in off-state 51 = VIH or S2 = VIL or O"e" = VIH 
VIIO= O-Vee 

ICCl 
Active supply current 

51 = VIL, S2 = VIH (Min cycle) 

Active supply current 
other inputs = VIH or VIL 

ICC2 (IMHz) 
Output-open (duty 100%) 

1) S2~0.2V, other inputs = O-Vcc 
ICC3 Stand-by current 2) 51;;:;VCC- 0.2V, S2;;:;VCC- 0.2V 

other inputs = O-Vcc 

Icc4 Stand-by current 51 = VIH or S2 = VIL, 
other inputs = O-Vcc 

CAPACITANCE (Ta = 0-70'C, Vee = 3.3V±0.3V, unless otherwise noted) 

Symbol Parameter Test conditions 

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

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

Note 1: Direction for current flowing into an Ie is positive (no mark). 
2: Typical value is Ta = 25'c. 

., MITSUBISHI 
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Limits 
Min Typ Max 
2.0 ~cc+O.3V 

-0.3 0.6 
2.4 

~cc-O.5V 
0.4 
±1 

±1 

15 30 

8 20 

2.4 

0.33 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
'c 
'c 

Unit 

V 
V 
V 

V 
V 

~ 

~ 

mA 

mA 

~ 

mA 

Unit 

pF 
pF 
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M5M51 T08AFP, VP ,RV-85VSL,-1 OVSL 

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

AC ELECTRICAL CHARACTERISTICS (Ta - 0-70'C, Vee - 3.3V±0.3V, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 
Input pulse level .......................... VIH - 2.2V, VIL - 0.4V 

Input rise and fall time ............................................ 5ns 

Reference level ...................................... VOH - VOL - 1.5V DQ~ r (Including Output loads ........................... Fig.1, CL - 30pF 

CL = 5pF (for ton, tdis) . 
Transition Is measured ±500mV from 
steady state voltage. (for ton, !dIs) 

(2) READ CYCLE 

Symbol Parameter 

tCR Read cycle time 
talA) Address access time 
ta(SI) Chip select 1 access time 
ta(S2) Chip select 2 access time 
ta(OE) Output enable access time 
!dIs (SI) Output disable time after ~1 high 
!d1a(S2) Output disable time after S2 low 
!d1s(0E) Output disable time after (5E" high 
tan (SI) Output enable time after ~1 low 
tan (S2) Output enable time after S2 high 
tanlOE) Output enable time after (5E" low 
!v (A) Data valid time after address 

(3) WRITE CYCLE 

Symbol 

tcw 
tw(W) 

tsu(A) 
tsu(A·WH) 
tsu (SI) 
tsu (S2) 
tsu(O) 
!h(0) 

1rec{W) 

Idis (W) 

IdIs(OE) 
tan (W) 

tan (OE) 

3 - 34 

Parameter 

Write cycle time 
Write DUlse width 
Address setup time 
Address setup time with respect to W 
Chip select 1 setup time 
Chip select 2 setup time 
Data setup time 
Data hold time 
Write recovery time 
Output disable time from W low 
Output disable time from (5E" high 
Output enable time from W high 
Output enable time from (5E" low 

•• MITSUBISHI 
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. scope and JIG) 

Fig: 1 Output load 

Limits 
MSMS1T08A-85VSL MSMS1TOBA·l0VSL 
Min Max Min Max 
85 100 

85 100 
85 100 
85 100 
45 50 
30 35 
30 35 
30 35 

10 10 
10 10 
5 5 

10 10 

Limits 
MSMS1T08A-85VSL MSMS1T08A·l0VSL 

Min Max Min .Max 
85 100 

65 75 
0 0 

75 85 
75 85 
75 85 
35 40 
0 0 
0 0 

30 35 
30 35 

5 5 
5 5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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M5M51 T08AFP, VP ,RV-85VSL,-1 OVSL 
1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 

(4) TIMING DIAGRAMS 
Read cycle 

leR 

AO-16 
'., '.V 
)\. )1\ 

Ia(A) 

Iv (A) 

Ia(SI) 

~1 xxx .xx .x 
(Note 3) Idis (51) (Note 3) 

52 <xx .xxxxx 1a(52) x .xXX) 
.xxxx 

(Note 3) 
Ia(OE) 

\dis (52) (Note 3) 

len (OE) 
~ 

.x 

(Note 3) Idis(OE) (Note 3) 

len (51) 

len (52) 

/ V DATA VALID \ \ 
'\ I\. / / 

W = "H"level 

Write cycle ('II control mode) 
lew 

AO-IS \/ \/ 
/1\. /1\. 

Isu (51) 

~1 XXXXXXXXXX xx II; 
xx x 

(Note 3) (Note 3) 

52 Isu (52) ) 

xxxxx XXXXX 
(Note 3) (Note 3) 

Isu (A-WH) 

I \ 
/ I\. 

Isu (A) Iw(W) lrec(W) 

W " 
, 

\. J 
--.. \dis (W) len(W)~ len (OE) 

Idis(OE) ~ 
( .xXX .XXXXXXX X~ / DATAIN \ X .xXX xxxxxxx XXXI '\ STABLE I .xxx 

Isu D Ih D ( ) () 
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M5M51T08AFP,VP,RV-85VSL,.10VSL 

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

Write cycle (tJl control mode) 

tcw 

AO-16 \11 \V 
J~ A\ 

Isu (A) Isu (51) trec(W) 

\ / 
\ 

82 xxx x x 
xx XXXI' XXXXXXXX 

(Note 3) (Note 3) 

(NoteS) 

w ocxx xx XXXXXXXX .X 
.xx .X (Note 4) xx xxx .xxx 

(Note 3) (Note 3) 

Isu (0) III (0) 

/ DATA IN STABLE ) 
\ 

Write cycle (82 control mode) 

AD-16 

82 

w 

3 - 36 

tcw 

\V \V 
I~ J~ 

.X x x xx 
(Note3) 

Isu (A) Isu (52) trec(W) 
(Note 3) 

'/ 
/ \ 

(Note 5) 

.xxx (Note 4) X X 

(Note 3) (Note 3) 

Isu (0) III (0) 

1/ DATA IN STABLE ~ 
~ I ,,'-_____ ...1, I 

Note 3 : Hatching indicates the state is 'don't care'. 
4 : Writing is executed while S2 high overlaps 51 and W low. 
5: When the falling edge ofW is simultaneously or prior to the falling edge of 51 or rising edge of S2 , the outputs are maintained 

in the high impedance state. 
S : Don~ apply inverted phase signal externally when DQ pin is output mode. 

• MITSUBISHI 
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M5M51 T08AFP, VP ,RV-85VSL,-1 OVSL 
1048576-BIT (131072-WORD BY a-BIT) CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70·C, unless otherwise noted) 

Symbol Parameter Test conditions 

Vee (PO) Power down supply voltage 

VI~1) Chip select input S1 

VI (S2) Chip select input S2 
3.0V;:;;;Vee (PO) 

Vee (Po)<3.0V 

Vee =3V 

lee (PO) Power down supply current 
1) S2;:;;;0.2V, other inpu!S=0-3V 

2) S1~Vee - 0.2V, S2~Vee - 0.2V, 

other inputs=0-3V 

Note 7: Icc (PO) = 0.2 ~ in case of Ta = 2S·C 

(2) TIMING REQUIREMENTS (Ta = 0-70·C, unless otherwise noted) 

Symbol Parameter 

Isu (PO) Power down set up time 

tree (PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 

~1 control mode 

Test conditions 

Min 
2 

2.0 

Min 

0 

5 

Vee 

Isu (PO) \tv i:"" \'--____ 1 2~) 

S2 control mode 

Vee 

S1~Vee- 0.2V 

S2;:;;;0.2V 

• MITSUBISHI 
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Limits 

Typ Max 
Unit 

V 

V 
0.6 

V 
0.2 

0.05 2 IIA (Note 7) 

Limits 

Typ Max 
Unit 

ns 

ms 

3 - 37 



MITSUBISHI LSls 

M5M51 T08AFP, VP ,RV-12VSL,-15VSL 
104B576-BIT(131072-WORD BY B-BIT) CMOS STATIC RAM 

DESCRIPTION 
The MSMS1T08AFP,VP,RV are a 1048S76-bit CMOS static RAM 
organized as 131072-word by 8-bit which are fabricated using 
high-performance quadruple-polysilicon CMOS technology. The 
use of thin film transistor (TFT) load NMOS cells and CMOS 
periphery result in a high density, ultra low power and high 
reliability static RAM. 

They are low standby current and low operation current and 

ideal for the battery back-up application. 
The MSMS1T08AVP,RV are packaged in a 32-pin thin small 

outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. 

MSMS1T08AVP (normal lead vend type package), MSMS1T08ARV 
(reverce lead vend type package). Using both types of devices, it 

becames very easy to design a printed circuit board. 

FEATURES 

Power supply current 

Access time Active 
Stand-by Type name (1MHz) (max) 

(max) 
(max) 

MSM51TOSAFP,VP,RV-12VSL 120ns 1SmA 2.211A 
(VCC=3.3V) 

M5M51 T08AFP,VP,RV-15VSL 1S0ns SmA 
O.OSI1A 

(Vcc=3.0V.typ.) 

• Single +2.7-S.SV power supply 

• Low stand-by current O.OSI1A (typ.) 
• Directly TTL compatible: All inputs and outputs 

• Easy memory expansion and power down by 81, S2 

• Data hold on +2V power supply 
• Three-state outputs: OR-tie capability 

• C5E prevents data contention in the 1/0 bus 
• Common data 1/0 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

NC 
AIS 
AI4 

As 
ADI~~D~~ As 

A4 
A3 
A2 

AI 
Ao 

DATAINPUTS/{ DD
Q
Q21 

OUTPUTS 
DOs 

ADDRESS INPUT 

(OV) GND IS'--___ ---' 

w 

As 

As 
A4 

A4 
As 

As 
A7 

w s 

Outline 32P2M-A 

:< V ~ 

M5M51T08AVP 

:< ~_~_--J 

Outline 32P3H-E 

M5M51T08ARV 

AI3L' '~OQS As 3 30 81 
A9 2 31 AIO 

All I 0 '32 C5E 

Outline 32P3H-F 

NC : NO CONNECTION 
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M5M51 T08AFP, VP ,RV-12VSL,-15VSL 

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

FUNCTION 
The operation mode of the M5M51 T08A series are determined by 
a combination of the device control inputs ~1. S2. W and~. Each 
mode is summarized in the function table. 

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. SI or S2. 
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 M 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 ~ Mode 
X L X X Non selection 
H X X X Non selection 
L H L X Write 

L H H L Read 
L H H H 

BLOCK DIAGRAM 

ADDRESS 
INPUTS 

A4 

A5 

AS 

A7 

A12 

A14 

A15 

A13 

AO 

AI 

A2 

A3 

Al0 

All 

A9 

AS 

DQ 
High-impedance 
High-impedance 

Din 

Dout 
High-impedance 

L...- ___ _ 

• Pin numbers inside dotted line show those of TSOP. 

Icc 
Stand-by 
Stand-by 

Active 

Active 
Active 

131072 WORDS 
X 8 BITS 

(512 ROWS 
X 128 COLUMNS 

X 16 BLOCKS) 

A read cycle is executed by setting W at a high level and OE at a 
low level while SI and S2 are in an active state (S1 = L. S2 = H). 

When setting ~1 at a high level or S2 at a low level. the chip are 
in a non-selectable mode in which both reading and writing are 
disabled. In this mode. the output stage is in a high-impedance 
state. allowing OR-tie with other chips and memory expansion by 

~ 1 and S2. The power supply current is reduced as low as the 
stand-by current which is specified as ICC3 or ICC4. and the 
memory data can be held at +2V power supply. enabling battery 
back-up operation during power failure or power-down operation in 
the non-selected mode. 

DOf 

002 

003 

D04 

DOS 

DQ6 

D07 

DOB 

DATA 
INPUTSI 
OUTPUTS 

WRITE 
CONTROL 

W INPUT 

~ }CHIP 01 SELECT 
52 INPUTS 

Vee 

GND 
(OV) 

OUTPUT 
ENABLE 
INPUT 
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M5M51 T08AFP, VP ,RV-12VSL,.15VSL 

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

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Conditions Ratings 

Vrx Supply voltage -0;3-7 

VI Input voltage With respect to GND - 0.3-Vee + 0.3 

Vo Output voltage O-Vcc 
Pd Power dissipation Ta= 25'C 700 
Top. Operating temperature 0-70 
Tstg Storage temperature -65-150 

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

Umits 1 Umits2 
Symbol Parameter Test conditions (Vcc - 5V±10%) (Vce - 3V±10%) 

Min Typ Max Min Typ Max 

VIH High-level input voltage 2.2 r-'cc+O.3V 2.0 r-'cc+O.3V 
VIL Low-level Input voltage -0.3 
VOHI High-level output voltage 1 10H=-lmA 2.4 

VOH2 High-level output voltage 2 10H=-0.lmA r-'Cc-O.5V 
VOL Low-level output voltage IOL=2mA 
II Input current VI-O-Vrx 

10 Output current in off-state ~1 = VIH orS2 = VILor~ = VIH 
VIO =O-Vrx 

ICCI 
Active supply current -12VSL 30. 
(Min cycle) ~1 - VIL, S2 - VIH -15VSL 25 
ActIve supply current 

other inputs = VIH or VIL 
-12VSL. 25 

ICC2 (lMHz) 
Output-open (duty 100%) 

-15VSL 7 
1) S2:>0.2V, other Inputs = O-Vee 

ICC3 Stand-by current 2) ~1 ~Vec - O.2V, S2~Vce - 0.2V 
other Inputs = O-Vcc 

ICC4 Stand-by current ~1 - VIH or S2 - VIL, 
other inputs = O-Vcc 

CAPACITANCE (Ta = 0-70'C, Vrx = 2.7V-5.5V, unless otherwise noted) 

Symbol Parameter Test conditions 

CI Input capacitance VI = GND; VI = 25mVrms, f = 1 MHz 
Co Output capacitance Vo - GND,Vo = 25mVrms, f = 1 MHz 

Note 1: DIrection for current flowing Into an Ie Is positive (no mark). 
2: Typical value is Ta = 25'C. 

3 - 40 
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0.8 -0.3 0.6 
2.4 

Vco-O.5V 

0.4 0.4 
±1 ±1 

±1 ±1 

60 10 20 
40 7 15 
40 8 15 
15 2.5 5 

10 0.05 2.2 

3 0.33 

Umits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 

mW 
'C 
'C 

Unit 

V 
V 
V 
V 
V 

~ 

~ 

mA 

mA 

~ 

mA 

Unit 

pF 
pF 
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M5M51T08AFP,VP,RV-12VSL,-15VSL 

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70·C, Vcc = 2.7-5.5V, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 
Input pulse level ···VIH = 2.4V, VIL = 0.6V (Vcc = 5V±1 0%) 

VIH = 2.2V, VIL = O.4V (Vcc= 3V±10%) DQ~~--~ 
~ Input rise and fall time ............................................ 5ns 

Reference level································· .... · VOH = VOL = 1.5V 

Outputloads ........ Fig.l, CL = 100pF (FP, VP, RV-15VSL) 

CL = 30pF (FP, VP, RV-12VSL) 

CL = 5pF (for len, tdls) 

Transition is measured ±500mV from 
steady state voltage. (for len, Idis) 

(2) READ CYCLE 

Symbol Parameter 

tCA Read cycle time 
!a (A) Address access time 
!a (51) Chip select 1 access time 
!a (S2) Chip select 2 access time 
!a (OE) Output enable access time 
Idls (SI) Output disable time after ~1 high 
Idls (52) Output disable time after S2 low 
IdIs(OE) Output disable time after OE" high 
len (SI) Output enable time after ~1 low 
!en (52) OUtput enable time after S2 high 
!en (OE) Output enable time after OE low 
tv (A) Data valid time after address 

(3) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tw(W] Write pulse width 
tau (A) Address setup time 
tau (A-WH) Address setup time with respect to W 
tau (SI) Chip select 1 setup time 
tau (S2) Chip select 2 setup time 
tau (0) Data setup time 
Ih (0) Data hold time 

"ec(w). Write recovery time 
IdIs(W) Output disable time from W low 

IdIs(OE) Output disable time from OE" high 
!en(W) Output enable time from W high 
!en (OE) Output enable time from OE" low 

., -MITSUBISHI 
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r (Including 
scope and JIG) 

Fig.l Output load 

Limits 
MSMS1TOSA·12VSL MSMSITOBA-15V5L 
Min Max Min Max 
120 150 

120 150 
120 150 
120 150 

60 75 
40 50 
40 50 
40 50 

10 10 

10 10 
5 5 

10 10 

Limits 
MSMS1TOBA·12V5L MSM51TOBA-15V5L 

Min Max Min Max 
120 150 

85 100 
0 0 

100 120 
100 120 
100 120 

45 50 
0 0 
0 0 

40 50 
40 50 

5 5 
5 5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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M5M51 T08AFP, VP ,RV-12VSL,.15VSL 
104857&.BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM 

(4) TIMI.NG DIAGRAMS 
Read cycle 

ICR 

AO-16 " " I\, I\, 

ta(A) 

tv (A) 

ta(SI) 

~I 

(Note 3) IdIs(SI) (Note 3) 

82 ta(S2) 

(Note 3) IdIs(S2) (NOle3) 
ta(OE) 

ten (OE) 

(Note 3) Idls (OE) (Note 3) 

len (SI) 

len (S2) 
1/ I DATAVi\lID 

, , 
~ \ ) 1 

W."H"level 

Write cycle (W control mode) 
Icw 

AO-I6 " " 1\ 1\ 

Isu (SI) 

~I 
~ xxxxx !'x"" :xxxx 

(Nole3) (Nole3) 

" 
82 Isu (S2) 

(Note 3) (Note 3) 
Isu (A-WH)· , 

I \ .. 1 

lsu(A) tw(W) Irec(W) 

W 
, I{ 

\. I 
~ Idls (W) 

ten(W) .. 
ten (OE) 

IdIs(OE) ~ 

OQI-8 If DATAIN 
, 

~ STABLE 1 ~ 

Isu (D) III (D) 

3 - 42 
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M5M51T08AFP,VP,RV-12VSL,.15VSL 

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

Write cycle ~1 control mode) 

tcw 

AO-IS " " I\, I\, 

Isu (A) Isu (51) tree (W) 

\ V 
\. J 

(Note 3) (Note 3) 

(NoteS) 

w (Note 4) xxx 
(Note 3) (Note 3) 

Isu (D) III (D) 

00,-8 
, 

DATA IN STABLE 
, 

\. J 

Write cycle (52 control mode) 

AO-IS 

82 

w 

00,-8 

tcw 

'V 'V 
If\. If\. 

xxx xxxxxx xxx 
(Note 3) 

Isu (A) Isu (52) tree(W) 
(Note 3) 

1/ 
/ \ 

(NoteS) 
.x 

O(XXXX .x (Note 4) 

(Note 3) (Note 3) 

Isu (D) III (D) 

II DATA IN STABLE ) 
I\, 

Note 3 : Hatching indicates the state is 'don't care'. 
4 : Writing is executed while S2 high overlaps ll'1 and W low. 
S : When the falling edge ofW is simultaneously or prior to the falling edge of 61 or rising edge of S2 , the outputs are maintained 

in the high impedance state. 
S : Don1 apply inverted phase signal externally when DQ pin is output mode . 

• . MITSUBISHI 
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M5M51T08AFP,VP,RV-12VSL,-15VSL 

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

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70·C, unless otherwise noted) 

Symbol Parameter Test conditions 

VCC(PO) Power down supply voltage 

Chip select input "S" 1 
2.2V 5.Vcc (PO) 

VI(S"I) 
2V:aVcc (Po):a2.2V 

VI (S2) Chip select input S2 
4.5V5.Vcc (PO) 
Vcc (PO) < 4.5V 
Vcc=3V 

Icc (PO) Power down supply current 
1) S2:a0.2V, other inputs = 0-3V 
2) S"1Ei:;Vcc- 0.2V, S2Ei:;VCC- 0.2V, 

other Inputs = 0-3V 

Note 7 : Icc (PO) = O.21JA In case of Ta = 25"'C 

(2) TIMING REQUIREMENTS (Ta = 0-70·C, unless otherwise noted) 

Symbol Parameter 

Isu (PO) Power down set up time 
!ree (PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
"S"1 control mode 

Vcc 

"~} 

S2 control mode 

Vcc 

S2 

3 - 44 

Isu (PO) 

Test conditions 

't~ 
\ 

81 Ei:;Vcc - 0.2V 

S2:a0.2V 

• MITSUBISHI 
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Limits 
Min Typ Max Unit 

2 V 
2.2 

VCC(PO) 
V 

0.8 
V 

0.2 

0.05 2 
JlA (Note 7) 

Limits 
Min Typ Max Unit 

0 ns 
5 ms 

\rec(PO) 

~~ 



MITSUBISHI I.Sls 

M5M51008BFP,VP,RV -70VL, -10VL, -12VL, -15VL, 
-70VLL,-10VLL,.12VLL,-15VLL 

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

DESCRIPTION 
The M5M51008BFP,VP,RV are a 1048576-bit CMOS static RAM 
organized as 131072 word by 8-bit which are fabricated using 
high-performance triple polysilicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a high 
density and low power static RAM. 

PIN CONFIGURATION (TOP VIEW) 

They are low standby current and low operation current and ideal 
for the battery back-up application. 

The M5M51008BVP,RV are packaged in a 32-pin thin small 
outline package which is a high reliability and high density surface 
mount device(SMD).Two types of devices are available. 
M5M51008BVP (normal lead bend type package), M5M51008BRV 
(reverse lead bend type package). Using both types of devices, it 
becomes very easy to design a printed circuit bo.ard. 

FEATURES 

Access Power supply current 

Type name time Vee Active sland-by 
(max) (IM~») (max) (max 

MSMS1008BFP,VP,RV -70VL 70ns 
3.3±0.3V 25mA 601lA MSM51008BFP,VP,RV -10VL lOOns 

MSM51008BFP,VP,RV -12VL 120ns 
3.0±0.3V· lOrnA 

MSM51008BFP,VP,RV -ISVL 150ns 551lA 

MSM51008BFP,VP,RV - 70VLl 70ns 
3.3±0.3V 25mA 121lA MSM51008BFP,VP,RV -10VLl lOOns 

MSM51008BFP,VP,RV -12VLl 120ns 
3.0±0.3V· lOrnA 11 IlA MSM51008BFP,VP,RV -15VLl 150ns 
'Note Vcc=2.7-S.5V aballable 

• Single power supply 
• Low stand-by current 0.3 p A (typ.) 
• Directly TTL compatible: All inputs and outputs 
• Easy memory expansion and power down by 81,S2 
• Data hold on +2V power supply 
• Three-state outputs .: OR - tie capability 
• OE" prevents data contention in the I/O bus 
• Common data 1/0 
• Package 

M5M51008BFP .. u.uu_uuu •• u.uu ................... 32 pin 525 mil SOP 

M5M51008BVP,RV ··························32 pin 8 X 20 mm2 TSOP 

APPLICATION 
Small capacity memory units 

ADDRESS 
INPUTS 

All 1 

A9 
As 

W 
S2 

A16 
A14 11 
A12 
A? 
Ae 

As 
A4 

A4 

As 
As 
A7 
A12 

Ale 

NC 

A1S 7 
S2 

W 

A9 
A11 

• MITSUBISHI 
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A6 
As 
A4 
A3 
A2 
Al 

Outline 32P2M-A 

< V 

M5M51008BVP 

< 
Outline 32P3H-E 

M5M51008BRV 

0 
Outline 32P3H-F 

Vcc 
A ADDRESS 

lS INPUT 
S2 ~~0i'ELECT 
W WRITE CONTROl 

INPUT 

A" } As ADDRESS 
A9 INPUTS 

All 
OE" OUTPUT ENABLE 

INPUT 

A1D j'}f~~ESS 

~~r'= D07 

DOs ~'},TtfTS/ 
DOs OUTPUTS 

D04 

OE" 

81 
DOs 

DO? 
D06 
DOs 
D04 
GND 
D03 
D02 
DOl 
AD 
Al 
A2 
A3 

AD 
1 DOl 
2 D02 
3 D03 

GND 

DOs 

NC : NO CONNECTION 

3 - 45 



MITSUBISHI LSls 
M5M51 008BFP, VP ,RV -70VL,-10VL,-12VL,-15VL, 

-70VLL,-10VLL,-12VLL,-15VLL 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M51008B series are determined by 
a combination of the device control inputs 51,S2,W and~. 

Each mode is summarized in the function table. 
A write cycle is executed wheneve'r the low level W overlaps with 

the ,low level 51 and the high level S2. The address must be set up 
before the write cycle and must be stable during the entire cycle. 
The data is latched into a cell on the trailing edge of W,51 or 
S2,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. 

A read cycle is executed by setting W at a high level and ~ at a 
low level while 51 and S2are in an active state(S1=L,S2=H). 

FUNCTION TABLE 

51 S2 W ~ Mode 
X L X X Non selection 

H X X X Non selection 

L H L X Write 
L H H L Read 
L H H H 

BLOCK DIAGRAM 

ADORES 
INPUTS 

AO 

A2 

All 

A9 

DQ Icc 

High-impedance Stand-by 

High-impedance Stand-by 
Din Active 
Dout Active 

High-impedance Active 

131072 WORDS 
X 8 BITS 

(1024 ROWS 
X 128 COLUMNS 

X 8BLOCKS) 

CLOCK 
GENERATOR 

* Pin numbers inside dotted line show those of TSOP 

When setting 51 at a high level or S2 at a low level, the chip are in 
a non-selectable mode in which both reading, and writing are 
disabled. In this mode, the output stage is in a hlgh- impedance 
state, allowing OR-tie with other chips and memory expansion by 
51 and S2. The power supply current is reduced as low as the 
stand-by current which is specified as ICC3 or ICC4, and the 
memory data can be held at +2V power supply, enabling battery 
back-up operation during power failure or power-down operation in 
the non-selected mode. 

001 

002 

DQ3 

DQ4 DATA 
INPUTSI 
OUTPUTS 

WRITE 
W CONTROL 

INPUT 

Vee 
(5V) 

OUTPUT 

GND 
(OV) 

3 - 46 
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MITSUBISHI LSls 
M5M51 008BFP, VP ,RV -70VL,-1 OVL,.12VL,-15VL, 

-70VLL,-10VLL,-12VLL,-15VLL 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 
Vee Supply voltege 

VI Input voltage With respect to GND 

Vo Output voltage 
Pd Power dissipation Ta=25"C 
Tapr Operating temperature 
To", Storll\te temperature 

* -3.0V In case of AC ( Pulse width :ii 30ns ) 

DC ELECTRICAL CHARACTERISTICS (Ta=0-70·C, unless otherwise noted) 

-70VL, -70VLL 
Symbol Parameter Test conditions -10VL, -10VLL 

Vcc=3.3±0.3V 
Min Typ Max 

VIH High-level input voltage 2.0 Vee 
+O.3V 

VIL Low-level input voltage -0.3 0.6 
VOHI High-level output voltage 1 IOH=-O.5mA 2.4 

VOH2 High-level output voltage 2 10H= -O.05mA Vee 
-0.5V 

VOL Low-level output voltage IOL=2mA 0.4 
II Input current VI=O-Vee ±1 

10 Output current in off-state ~l=VIH or S2=VIL or ~=VIH 
±1 

VIIO=O-VCC 

ICCI 
Active supply cu rrent 

~1=VIL,S2=VIH, 15 30 (Min cycle) 
other inputs=VIH or VIL 

Icc2 Active supply current Output-open(duty 100%) 2 10 (1MHz) 

S2;:;!0.2Vor -L 60 
ICC3 Stand-by current 

$1 ~Vcc-0.2V, 
S2~Vcc-0.2V 

other inputs=O-Vcc 
-LL 12 

Icc4 Stand-by cu rrent 
~l=VIH or S2=VIL, 

0.33 
other inputs=O-Vcc 

* -3.0V In case of AC ( Pulse width ;$ 30ns ) 

CAPACITANCE (Ta=0-70·C, 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: DlrBcfion for current flowing Into an IC IS positive (no mark). 

2: Typical value is Vee = 5V, Ta = 25"(; 

. ..• MITSUBISHI 
...... ELECTRIC 

Ratings Unit 
-0.3*-7 V 

- 0.3*-Vee + 0 .. 3 V 

O-Vee V 
700 mW 
0-70 ·C 

-65-150 ·C 

Limits 
-12VL, -12VLL 
-15VL, -15VLL Unit 

Vcc=5.0±0.5V Vcc=3.0±0.3V 
Min Typ Max Min Typ Max 

2.2 Vee 
2.0 Vee V +O.3V +O.3V 

-0.3 0.8 -0.3 0.6 V 
2.4 2.4 V 

Vee Vee 
V -0.5V -0.5V 

0.4 0.4 V 
±1 ±1 J.lA 

±1 ±1 J.lA 

25 50 10 20 
mA 

5 15 2 10 

100 55 . 

J.lA 
20 11 

3 0.33 mA 

Limits 
Min Typ Max Unit 

6 pF 

8 pF 

3 - 47 
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M5M51 008BFP, VP ,RV -70VL,-1 OVL,-12VL,-15VL, 
-70VLL,-10VLL,-12VLL,-15VLL 

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70·C, unless otherwise noted ) 

1 TTL (1) MEASUREMENT CONDITIONS 
Vee ·································3.3±0.3V(FP,VP,RV-70VL,-70VLL,-10VL,-10VLL) 

2.7-5.5V(FP,VP,RV-12VL,-12VLL,-15VL,15VLL) 

Input pulse level ·············VIH=2.2V,VIL=0.4V 

DQ~ 
Input rise and fall time ·····5ns 

Reference level ···············VOH=VOL=1.5V 
Output loads ................... Fig.1 ,CL= 1 OOpF (FP, VP ,RV-15VL,-15VLL,) 

(2) READ CYCLE 

CL=30pF (FP,VP,RV-70VL,-10VL,12VL,70VLL,-10VLL,12VLL) 

CL=5pF (for ten,ldis) 

Transition is measured ±500mV from steady 

state voltage. (for ten,tdis) 

Limits 
Symbol Parameter 

teR Read cycle time 
Ia(A) Address access time 
Ia(S1) Chip select 1 access time 
Ia(S2) Chip select 2 access time 
Ia(OE) Output enable access time 
ldis(S1) Output disable time after ~1 high 
ldis(S2) Output disable time after S2 low 
Idls(OE) Output disable time after OE high 
ten(S1) OUliJut enable time after ~1 low 
ten(S2) Output enable time after S2 high 
ten(OE) Output enable time after OE low 
tv(A) Data valid time after address 

(3) WRITE CYCLE 

Symbol Parameter 

tew Write cycle time 
tw(W) Write pulse width 
tsu(A) Address setup time 
tsu(A·WH) Address setup time with respect to W 
tsu(S1) Chip select 1 setup time 
tsu(S2) Chip select 2 setup time 
tsu(D) Data setup time 
tI1(D) Data hold time 
trec(W) Write recovery time 
tdis(W) Output disable time from W low 
ldis(OE) Output disable time from OE high 
ten(W) Output er!able time from VV high 
ten(OE) Output enable time from OE low 

3 - 48 

-70VL,VLL -10VL,VLL -12VL,VLL 
Min Max Min Max Min Max 

70 100 120 

70 100 120 

70 100 120 
70 100 120 
35 50 60 
25 35 40 
25 35 40 
25 35 40 

10 10 10 

10 10 10 
5 5 5 

10 10 10 

Limits 

-70VL,VLL -10VL,VLL 
Min Max Min 

70 100 

55 75 
0 0 

65 85 
65 85 
65 85 

30 40 
0 0 
0 0 

25 
25 

5 5 
5 5 

• MITSUBISHI 
"'ELECTRIC 

Max 

35 
35 

-12VL,VLL 
Min Max 
120 

85 
0 

100 
100 
100 
45 
0 
0 

40 
40 

5 
5 

I (including ) 
scope and JIG 

Fig.1 Output load 

-15VL,VLL 
Min Max 
150 

150 
150 
150 

75 
50 
50 
50 

10 
10 

5 
10 

-15VL,VLL 
Min Max 
150 

100 
0 

120 
120 
120 

50 
0 
0 

50 
50 

5 
5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

ns 



(4) TIMING DIAGRAMS 
Read cycle 

AO-16 

S2 

W = "H" level 

Write cycle ~ control mode) 

AO-IS 

S2 

w 

MITSUBISHI LSls 

M5M51 008BFP, VP ,RV -70VL,-10VL,-12VL,-15VL, 
-70VLL,-10VLL,-12VLL,-15VLL 

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

w 
j~ 

(Note 3) 

(Note 3) 

(Note 3) 

V 
1\ 

" 
(Note 3) 

1 

(Note 3) 

Isu (A) 

!dis (OE) 

tCR 

w 
j~ 

talA) tv (A) 

ta (51) 

!dIs (51) 

ta(52) 

ta(OE) 
!dis (62) 

Isn (OE) 

!dis (OE) 

Isn (51) 

Isn (52) 
1 1 DATA VALID 
\ \ 

tcw 

Isu (51) 

Isu (52) 

lsu(A-WH) , 
J 1\ 

Iw(W) irec(W) 

" \ 1 
.......... !dis (W) ~ 

~ 
len(W) 

V DATA IN 
r\ STABLE 

Isu 0 ( ) -, 

. •. MITSUBISHI 
..... ELECTRIC 

Ih (0) 

\ 
/ 

\II 
I~ 

Isn(OE) 

(Note 3) 

(Note 3) 

(Note 3) 

\ \ 
/ J 

(Note 3) 

(Note 3) 
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M5M51 008BFP, VP ,RV -70VL,-1 OVL,-12VL,-15VL, 

-70VLL,-10VLL,-12VLL,-15VLL 
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM 

Write cycle (~1 control mode) 

tew 

AO-16 " W 
J\ J~ 

Isu (A) Isu (51) trec(W) 

, I 
~ J 

(Note 3) 

(Note 5) 

w 
(Note 4) 

(Note 3) 
Isu (0) Ih (0) 

.~ ~ OATAIN 
'\ STABLE /' 

00,-8 

Write cycle (52 control mode) 

AO-16 

S2 

w 

00,-8 

3 - 50 

tew 

" '1/ 
J\ J~ 

(Note 3) 

Isu (A) Isu (52) trec(W) 

1/ \ 
J \ 

(Note 5) 

(Note 4) 

(Note 3) 
Isu (0) Ih (0) 

1 OATAIN ~ 
\ STABLE J 

Note 3: Ha1ching indicates the state is "don't care". 
~: \A!r:t:i1g is o~acu1ad while, S" high Cii€ii:aps Si and Vi low. 
5: When the falling edge of W is simultaneously or prior to the falling edge of'S, 

or rising. edge of 82, the outputs are maintained In the high impedance state. 
6: Don1 apply inverted phase signal externally when DQ pin is output mode. 

• . MITSUBISHI 
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(Note 3) 

(Note 3) 

(Note 3) 

(Note 3) 



R'i . MITSUBISHI LSls 
PREL\N\\NA"on M5M51 008BFP, VP ,RV -70VL,-10VL,.12VL,.15VL, 
No"cO lh':':;t~~\i~;;~'!r~:~~;~:\ \0 c~.ng. -70VLL,-10VLL,.12VLL,.15VLL 
soro. PO" 1048576..BIT(131072.WORD BY S.BIT)CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta = 0-70"C, unless otherwise noted) 

Symbol Parameter Test conditions 

Vee (PO) Power down supply voltage 
3.6V .:ii Vee (PO) 

Vle(1) Chip select Input ~1 2.2V ~ Vee (PO) .:ii 3.6V 
2V ~ Vee (PO)~ 2.2V 

VI (S2) Chip select input S2 
4.5V:iOVee (PO) 
Vee (PO) <4.5V 
Vee-3V 

lee (PO) Power down supply current S2~0.2Vor 

~1~Vee -0.2V,S2~Vee -0.2V 

Note7: Icc (PO) = 1 JIoA In case of Ta. 25"C 

(2) TIMING REQUIREMENTS (Ta = 0-70"C ,unless otherwise noted ) 

Symbol Parameter 

tau (PO) Power down set UP time 
trec(PO) Power down recovery lime 

(3) POWER DOWN· CHARACTERlSncs 
~1 control mode 

Vee 

2.2V 

~1 

52 control mode 

Vee 

82 

Test conditions 

~1 ii:Vee-0.2V 

S2.:ii0.2V 

limits 
Min Typ Max Unit 

2 V 
2.2 
2.0 V 

Vee(Po) 
0.8 
0.2 V 

-L 50 

10 IlA 
-LL 0.3 (Note 7) 

Limits 
Min Typ Max Unit 

0 ns 
5 ms 

2.2V 

·Note 2.7V(-12VL,-12VLL,-15VL,-15VLL) 
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M5M51 016ATP ,RT -1 OVL,-1 OVLL 
1048576-BIT (65536-WORDBV 16-BIT) CMOS STATIC RAM 

DESCRIPTION 
The M5M51016ATP. RT are a 1048576-bit CMOS static RAM 

organized as 65536-word by 16-bit which are fabricated using 

high-performance triple polysilicon CMOS technology. The use of 

resistive load NMOS cells and CMOS periphery result in a high 

density and low power static RAM. 

They are low stand-by current and low operation current and ideal 

for the battery back-up application. 

The M5M51 016ATP. RT are packaged in a 44-pin thin small 

outline package which is a high reliability and high density surface 
mount device (SMD). Two types of devices are available. M5M 
51016ATP (normal lead bend type package). M5M51016ART 
(reverse lead bend type package). Using both types of devices. it 

becomes very easy to design a printed circuit board. 

FEATURES 

Access Power supply cu rrent 
Type name time Active Stand-by 

(max) (max) (max) 

M5M51 016ATP.RT-1 OVL 100ns 60~ 

(Vcc=3.6V) 

60mA 
12~ 

M5M51 016ATP.RT-1 OVLL 100ns 
(Vcc=3.6V) 

0.31LA 

(Vcc=3.0V typ.) 

• Single +3.0-3.6V power supply 

• Low stand-by current 0.3~(typ.) 
• Directly TTL compatible: All inputs and ouputs 

• Easy memory expansion and power down by CS.BC 1 & BC2 

• Data hold on + 2V power supply 
• Three-state outputs: OR-tie capability 

• OJ: prevents data contention in the I/O bus 

• Common data I/O 

• Package 
M5M51016ATP.RT···························44pin 400mil TSOP(II) 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

As 

As 
ADDRESS A4 INPUTS 

A3 

A2 

A1 
Ao 

CHIP SELECT CS 
INPUT 

OUTPUT GND 

11 

ENABLE OJ: INPUT 
NC D01S 

D01 D01S 
D02 D014 

D03 D013 DATA 

D04 D012 
INPUTS! 

DATA INPUTS! OUTPUTS 
OUTPUTS DOs DOll 

DOs 0010 
DOg 

Outline 44P3W~H (400mil TSOP Normal Bend) 

NC 44 

BYTE{.tiC1 43 
CONTROL .,..."..c 42 

INPUTS cv2 

{ 
A14 41 

ADDRESS A1S 40 
INPUTS 

A13 39 

co~~6[ W 38 

INPUT{ As 
ADDRESS A9 

INPUTS All 

Al0 

GND 
NC 

DATA 
INPUTS! 

OUTPUTS 

NC 

ADDRESS 
INPUTS 

CHIP 
SELECT 
INPUT 

12 GND OUTPUT 
13 OJ: ENABLE 

INPUT 

DATA 
INPUTS! 
OUTPUTS 

Outline 44P3W-J (400mil TSOP Reverse Bend) 
NC : NO CONNECTION I 

3 - 52 
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M5M51 016ATP ,RT -1 OVL,-1 OVLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

FUNcnON 

The operation mode of the M5M5l0leA series are determined by 
a combination of the device control inputs 'lrn"1, '!re2, es, Wand 

~. Each mode is summarized in the function table. 
A write cycle Is executed whenever the low level W overlaps with 

the low level '!reI and/or 'lrn"2 and the high level es. 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 
ofW, '!reI, '!re2 or es, 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 databus contention problem in the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and -erE" at a 
low level while ~1 and/or ~2 and es are in an actiye state. 
(Ern"1 and/or trn"2=L,eS=H) 

When setting ~1 at a high level and the other pins are in an 
active state, upper-Byte are in a selectable mode In which both 
reading and writing are enabled, and lower-Byte are In a 
non-selectable mode. And when setting lre2 at a high level and 
the other pins are in an active state, lower-Byte are in a selectable 
mode and upper-Byte are In a non-selectable mode. 

BLOCK DIAGRAM 

When setting '!reI and ~2 at a high level or es at a low level, 
the chips are in a non-selectable mode in which both reading and 
writing are disabled. In this mode, the output stage is in a 
high-Impedance state, allowing OR-tie with other chips and 
memory expansion by '!reI , '!re2 and es. The power supply 
current is reduced as low as the stand-by current which is 
specified as 1CC3 or 1CC4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation In the non-selected mode. 

FUNCTION TABLE 

es '!reI trn"2 W -erE" Mode 001-8 009-16 Icc 
L X X X X Non selection Hlgh-Z High-Z Stand-by 
X H H X X Non selection High-Z Hlgh-Z Stand-by 

H H L L X Upper-Byte Write High-Z Din Active 

H H L H L Upper-Byte Read High-Z Dout Active 

H H L H H High-Z High-Z Active 
H L H L X Lower-Byte Write Din High-Z Active 

H L H H L Lower-Byte Read Dout High-Z Active 
H L H H H Hlgh-Z High-Z Active 
H L L L X Word Write Din Din Active 

H L L H L Word Read Dout Dout Active 
H L L H H High-Z High-Z Active 

(Hlgh-Z=Hlgh-lmpedance) 

- --- ---- ---- ---- ---- ----.. 
Al 
As 
As 
A7 
As 
As 
Al0 
All 

65536 WORDS 
X16BITS 

A12 w---tIL..., ....... 

ADDRESS 
INPUTS Ao 

A4 
A2 
As 

A13 

A14 

A15 
CHIP SE~~~St es 

BYTE{ '!reI 
CONTROL 

INPUTS trn"2 

WRITE CONTROL W 
INPUT 

OUTPUT E~~~~ ~ 

r-:!:-.--illiIIH1~---+<l~ 009 
l-iltlltltlP--~ 0010 
l-iltlltlHlt-~ 0011 
I--fl+IfHHl"'~~7) 0012 
I--fl+IfHHlII*--+(;2!j 0013 
1--fllll1lHl1IIif-~~ 0014 
1--fllll1IHI~~~ 0015 

W.U-IIIItIIHII~-+G~ 0016 

I 

~~~cD ==l GND 
:...--- - --- ---- ---- - --- ---- ----

- '. MITSUBISHI .... ELECTRIC 

DATA 
INPUTS! 
OUTPUTS 
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M5M51 016ATP,RT-10VL,-1 OVLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol-- Parameter Conditions Ratings 
Vee Supply voltage -0.3-7 

VI Input voltage WHh respect to GND - 0.3.-Vee + 0.3 

Vo Output voltage O-Vcc 
Pd Power dissipation Ta=25'C 1 
Topr Operating temperature 0-70 
Tstg Storage temperature - 65-150 

• -3.0V in case of AC(Pulse width~50ns) 

DC ELECTRICAL CHARACTERISTICS (Ta = 0-70'C, VCC = 3.0V~3.6V, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 
" 

VOH1 High-level output voltage 1 10H=-lmA 
VOH2 High-level output voltage 2 10H=-0.lmA 

VOL Low-level output voltage 10L= 2mA 

II Input current VI = O-Vee 

10 Output current in off-state 
SC1 and SC2 =VIH or CS=VIL or 
OE'=VIH, VI/O=O-Vcc 

ICC1 
Active supply current 

SC1 and SC2 = VIL, CS=VIH (Min cycle) 

Active supply current 
other inputs = VIH or VIL 

Icc2 (IMHz) Output-open (duty 100%) 

I)CS;:O;O.2V, other inputs=O-Vcc 
-VL 

2)8C1 and SC2~ Vcc- O.2V 
lec3 Stand-by current 

CS~Vcc- O.2V 
other inputs = O~Vcc -VLL 

Icc4 Stand-by current BC1 and BC2 =VIH or CS= VIL 
other inputs = O-Vcc 

• -3.0V in case of AC(Pulse width;i;50ns) 

CAPACITANCE (Ta = 0-70'C, Vcc = 3.0V-3.6 unless otherwise noted) 

Symbol Parameter Test conditions 

CI Input capacitance VI = GND, VI = 25mVrms, f = 1 MHz 
Co Output capacitance Vo = GND,Vo = 25mVrms, f = 1 MHz 

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

3 - 54 
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Limits 
Min Typ Max 
2.0 Vcc+O.3V 

-0.3. 0.6 
2.4 

Vcc-O.5V 

0.4 
±1 

±1 

35 60 

8 12 

60 

12 

0.33 

Limits 
Min Typ Max 

6 

8 

Unit 
V 
V 
V 
W 
'C 
'c 

Unit 

V 

V 
V 
V 
V 

~ 

~ 

mA 

mA 

IlA 

~ 

mA 

Unit 

pF 
pF 
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M5M51 016ATP,RT-1 OVL,-1 OVLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

AC ELECTRICAL CHARACTERISTICS (Ta = a -70"C, Vee ~ 3.0V -3.6V, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 
Input pulse level ........................ VIH = 2.2V, VIL = 0.4V 

Input rise and fall time ...................... 5ns 

Reference level ................................ VOH =VOL = 1.5V 

Output loads ..................................... Fig.l, CL - 30pF 

CL = 5pF (for tan, IeIIS) 
Transition is measured ±500mV 
from steady state voltage. (for ten, Idls) 

(2) READ CYCLE 

Symbol 

tCR Read cycle time 
!a (A) Address access time 
!a (BC1) Byte controle 1 access time 
!a (BC2) Byte controle 2 access time 
!a(CS) Chip select access time 
!a (OE) Output enable access time 
IeIIs(BC1) Output disable time after "Ire 1 high 
IeIIs(ec2) Output disable time after "Ire 2 high. 
Idls(cs) Output disable time after CS low 
IdIs(OE) Output disable time after ~ high 
len (BC1) Output enable time after "Ire 1 low 
ten (BC2) Output enable time after "EfO'2 low 
ten (CS) Output enable time after CS hiah 
ten (OE) Output enable time after ~ low 
!vIA) Data valid time after address 

(3) WRITE CYCLE 

Symbol 

tcw Write cycle time 
lw(W) Write pulse width 
tsu(A) Address setup time 
tsu(A-WH) Address setup time with respect to W 
tsu(eCl) Byte controle 1 setup time 
tsu (BC2) Byte controle 2 setup time 
tsu (CS) Chip select setup time 
tsu(O) Data setup time 
Ih (D) Data hold time 
trec(W) Write recovery time 
Idls(w) Output disable time from W loW 
IeIls (OE) Output disable time from ~ high 
ten (W) Output enable time from W high 
ten (OE) Output enable time from ~ low 

Parameter 

Parameter 

.• .·MITSUBISHI 
.... ELECTRIC 

1 TIL 

DQ 0---...... ---1 

CL 
"TIincludlng J, IUXlp8 arid JIG) 

Fig.l Output load 

Limits 
MSM51016A-l0VL,-10VLL 

Min Max 
100 

100 

100 
100 
100 

50 
35 
35 
35 
35 

10 
10 
10 
5 

10 

Umits 
MSM51016A-l0VL,-10VLL 

Min, Max 
100 

75 
a 

85 
85 
85 
85 
40 
a 
a 

35 
35 

5 
5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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(4) TIMING DIAGRAMS 

Read cycle 

Ao-A16 

E1andlor~ 2 

(Note 3) 

cs XXXXX 

(Note 3) 

(Note 3) 

001-0016 

W ="HAlevel 

Write cycle rR control mode) 

Ao-A15 

X 

(Note 3) 

cs X 

(Note 3) 

W 
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M5M51 016ATP ,RT -1 OVL,-1 OVLL 
1048576-BIT (6553&,WORD BY 16-BIT) CMOS STATIC RAM 

tCR 

" 1\ 
talA) 

tv (A) 

ta (BC1)or ta (BC2) 

\' 
1\ 

~~ 

1 
tau (A) 

ldis(OE) 

IdIS (801)or Idls (BC2) 

ta(05) 

ta(OE) 
Idlo(05) 

tan (OE) 

tan (BC1) 
IdIs(OE) 

tan (BC2) 

tan (05) 

1/ I DATA VALID 
1\ \ 

tcw 

" 1\ 

tau (BC1) or tau (BC2) 

tau (05) !"io 

tau(~WH) , \ 
1\ 

tw(W) trec(W) 

\ If 
~~ I 
~ 1di&(W) -- /.. , 

~ATA IN ST~BLE / 

..L 
T tau (0) til (0) 

. • . MITSUBISHI 
.... ELECTRIC 

~ tan (OE) 

tan (W) 

.xXX 

(Note 3) 

(Note 3) 

(Note 3) 

\ \ 
1 1 

(Note 3) 

(Note 3) 
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M5M51 016ATP ,RT -1 OVL,-1 OVLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

Write cycle (I!IC' control mode) 

. tew , 

Ao-AI5 
,:, W' 
I\, 11\ 

lsu(A) Isu (Bel) or tree (W) 

Isu (Be2) 

"SO" I and/or"SO"2 
, I 
~ 

cs X .xx ~ X .xx ~ 
(Note 3) (Note 3) 

(NoteS) 

w XX~ (Note 4) 

(Note 3) (Note 3) . 
lsu(D) 111 (D) 

001-0016 / DATA IN STABLE 
, 

\. I 

Write cycle (CS control mode) 

tcw 

Ao-AI5 " W' 
I\, 11\ 

XX XX .X)( 
XXX"" nexxx IX XX XXX 

(Note 3) 
Isu (A) Isu (CS) tree(W) 

(Note 3) 

cs If 
1 \ 

(NoteS) 

w (Note 4) 

(Note 3) (Note 3) 

lsu(D) 111 (D) 

/ DATA IN STABLE ) 
\. 

Note 3: Hatching Indicates the state is "don't care'. 
4: Writing is executed while CS high overlaps Erel andlor !!re210w and W low. 
5: When the failing edge ofW is simultaneously or prior to the falling edge of !!reI andlor!!re2 or rising edge of CS , the outputs are 

maintained in the high impedance state. 
S: Don't apply inverted phase signal externally when DO pin is output mode. 

. • MITSUBISHI 
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M5M51 016ATP ,RT -1 OVL,-1 OVLL 
, , 

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 
(1) ELECTRICAL CHARACTERISTICS (Ta - 0-70"C, unless otherwise noted) 

Symbol Parameter Test conditions 

Vee (PO) Power down supply voltage 
VI(BC) Byte control input~l & ~2 

VI (es) Chip select Input CS 
3.0V:fi.Vee (PO) 
Vee (Po)<3.0V 

Vee=3V 

Icc (PO) Power down supply current 
1 )CS.:IiiO.2V other inputs.D-3V 
2)se-l &' se-2iii::. vee - O.2V 

CSiii::.Vee - O.2V,other Inputs-O~3V 

Note 7. ICc (PO) = 1 p.A in case of Ta = 25"C 

(2) TIMING REQUIREMENTS (Ta = 0-70"C, unless otherwise noted) 

Symbol Parameter 

lsu(PO) Power down set up time 
Irac(PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 
1m" control mode 

Vee 

CS control mode 

Vee 

CS 

3~58 

Test conditions 

~1& ~2s;Veo-O.2V 

CS:fi.0.2V 

• , MITSUBISHI 
.... ELECTRIC 

Umits 
Min Typ Max Unit 

2 V 
2.0 V 

0.6 
V 

0.2 

-VL 50 

10 
jIA 

-VLL 0.3 (Note 7) 

Umlts 
Min Typ Max Unit 

0 ns 
5 ms 
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M5M51016ATP,RT-15VL,-15VLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

DESCRIPTION 
The M5M51016ATP, RT are a 1048576-bit CMOS static RAM 
organized as 65536-word by 16-bit which are fabricated using 
high-performance triple polysilicon CMOS technology. The use of 
resistive load NMOS cells and CMOS periphery result in a high 
density and low power static RAM. 

They are low stand-by current and low operation current and ideal 
for the battery back-up application. 
The M5M51016ATP, RT are packaged in a 44-pin thin small 

outline package which is a high reliability and high density surface 

mount device (SMD). Two types of devices are available. M5M 
51016ATP (normal lead bend type package), M5M51016ART 
(reverse lead bend type package). Using both types of devices, it 

becomes very easy to design a printed circuit board. 

FEATURES 

Access Power supply cu rrent 
Type name time Active Stand-by 

(max) (max) (max) 

M5M51016ATP,RT-15VL 150ns 
5511A 

80mA (Vcc=3.3V) 
(Vcc=5.5V) 

lll1A 
30mA (Vcc=3.3V) 

M5M51 016ATP ,RT -15VLL 150ns (Vcc=3.3V) 
0.311A 

(Vcc=3.0V typ.) 

• Single +2.7-5.5V power supply 
• Low stand-by current 0.311A(typ.} 
• Directly TTL compatible: All inputs and ouputs 
• Easy memory expansion and power down by CS,~ 1 & Be 2 

• Data hold on + 2V power supply 
• Three-state outputs: OR-tie capability 

• M prevents data contention in the 1/0 bus 
• Common data 1/0 

• Package 
M5M51 016ATp ,RT .......................... '44pin 400mil TSOP(II} 

APPLICATION 
Small capacity memory units 

PIN CONFIGURATION (TOP VIEW) 

NC 1 

A12 2 

A7 
A6 

A5 

A~~~D~~ A4 
A3 

A2 

Al 

CHIP SELECT 
INPUT 

OUTPUT GND 

E~~~b~ M 
NC 

DOl 
D02 

D03 

DATA INPUTSI D04 
OUTPUTS D05 

DOe 

DOs 

D016 

D015 
D014 

D013 DATA 

.D012 
INPUTSI 
OUTPUTS 

D011 
DOlO 

DOs 

Outline 44P3W-H (400mil TSOP Normal Bend) 

NC 44 

BYTE{ Bel 43 

~~~~~§ ~242 

{ 
A14 41 

A~~~D~~ A15 40 

A13 39 

co:"~6~ W 38 

INPUT{ As 
ADDRESS Ae 38 

INPUTS A 11 35 

Al0 34 

GND 

NC 

DATA 
INPUTSI 

OUTPUTS 

NC 

ADDRESS 
INPUTS 

CHIP 
SELECT 
INPUT 

12 GND OUTPUT 
13 N ENABLE 

INPUT 

DATA 
INPUTSI 
OUTPUTS 

Outline 44P3W-J (400mil TSOP Reverse Bend) 
NC : NO CONNECTION 
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M5M51016ATP,RT-15VL,-15VLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

FUNCTION 
The operation mode of the .M5M5l 01SA series are determined by 
a combination of the device control inputs l!JCl, ~2, es, Wand 

OE'. Each mode is summarized in the function table. 
A write cycle is executed whenever the low level W overlaps with 

the low level ~1 and/or ~2 and the high level es. 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 
OfW,~l, ~2 or es, whichever occurs first, requiring the set-up 
and hold time relative to these edge to be maintained. The output 
enable input OE' directly controls the output stage. Setting the OE' 
at a high level, the output stage is in a high-impedance state, and 

the databus contention problem In the write cycle is eliminated. 

A read cycle is executed by setting W at a high level and OE' at a 

low level while ~1 and/or l!JC2 and CS are in an active state. (~1 
and/or SC2=L,eS=H) 

When setting S"O"l at a high level and the other pins are in an 

active state, upper-Byte are in a selectable mode in which both 

reading and writing are enabled, and lower-Byte are in a 
non-selectable mode. And when setting SC2 at a high level and 
the other pins are in an active state, lower-Byte are in a selectable 

mode and upper-Byte are in a non-selectable mode. 

BLOCK DIAGRAM 

Al 
A.3 
A6 
A7 
As 
A9 
Al0 
All 
A12 

ADDRESS 
INPUTS Ao 

A4 
A2 
A5 

A13 

A14 

65536 WORDS 
X16BITS 

(512 ROWS 
X256 COLUMNS 
X8BLOCKS) 

When setting "E!Cl and S"O"2 at a high level or es at a low level, 
the chips are in a non-selectable mode in which both reading and 
writing are disabled. In this mode, the output stage is in a 
high-impedance state, allowing OR-tie with other chips and 
memory expansion by l!JCl, ~2 and es. The power supply 
current is reduced as low as the stand-by current which is 
specified as Icca or 1CC4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation in the non-selected mode. 

FUNCTION TABLE 

CS "E!Cl ~2 W 
L X X X 
X H H X 
H H L L 

H H L H 

H H L H 
H L H L 

H L H H 

H L H H 
H L L L 

H L L H 
H L L H 

OE' Mode D01-S D09-16 Icc 
X 
X 
X 
L 

H 
X 
L 

H 
X 

L 
H 

Non selection High-Z Hjgh-Z Stand-by 
Non selection High-Z High-Z Stand-by 

Upper-Byte Write High-Z Din Active 

Upper-Byte Read High-Z Dout Active 

High-Z High-Z Active 
Lower-Byte Write Din High-Z Active 

Lower-Byte Read Dout High-Z Active 

High-Z High-Z Active 
Word Write Din Din Active 

Word Read Dout Dout Active 
High-Z High-Z Active 

(Hrgh-Z=Hlgh-lmpedance) 

r;:;:t--"-<p----+(1~ DOl 
1-+---~1& D02 

DQ3 
1-*--~1$ D04 
I--""*---wili DOs 
HIIItlt--~~DQs 
l--iIIitIP---~lJ D07 

.--~~ DOs DATA 
INPUTS/ 

H--~4) DOs OUTPUTS 
l-iIIIIItHP--+(2@ DOlO 
l-iIIIII~-~) DOll 
1--!III!!lH1If--+l21J D012 
l--!IIt!ffH~--+(2S D013 
1--fll+III+-IIIIM ...... o(l!!l) D014 

0015 
D016 

I 

~~~CD 
~GND \.-_-------------------------
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M5M51 016ATP ,RT -15VL,-15VLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions Ratings 
Vee Supply voltage -0.3-7 

VI Input voltage With respect to GND - 0.3.-Vee + 0.3 

Vo Output voltage O-Vee 
Pd Power dissipation Ta=25"C 1 
Topr Operating temperature 0-70 
Tstg Storage temperature -65-150 

• -3.0V in case of AC(Pulse width.:ii50ns) 

DC ELECTRICAL CHARACTERISTICS (Ta = 0-70"C, unless otherwise noted) 

Limits 1 Limits 2 

Symbol Parameter Test conditions (Vee=5V±10%) Vee=3V±10%) 

Min Typ 
VIH High-level input voltage 2.2 
VIL Low-level input voltage -0.3. 
VOHl High-level output voltage 1 IOH=-lmA 2.4 
VOH2 High-level output voltage 2 IOH=-0.1mA Voo-<J.5V 
VOL Low-level output voltage IOL= 2mA 
II Input current VI= O-Vcc 

10 Output current in off-state ~ 1 and ~2 =VIH or CS-VIL or 
C5E"=VIH, VIIO=O-Vee 

lecl 
Active supply current 8C 1 and Be2 = VIL, CS=VIH 50 (Min cycle) 

other inputs = VIH or VIL 
Active supply current 

lec2 (lMHz) 
Output-open (duty 100%) 12 

1)CS;:;;0.2V, other inputs=O-Vce 
-VL 

Ice3 Stand-by current 
2)BC 1 and ~2~Vee- 0.2V 
CS~Vee- 0.2V 
other inputs = O-Vee -VLL 

lee4 Stand-by current Be 1 and 8C2 =VIH or CS= VIL 
other inputs = O-Vec 

• -3.0V in case of AC(Pulse width.:ii50ns) 

CAPACITANCE (Ta 0-70"C Vee 2 7V-5 5V unless otherwise noted) = , = 

Symbol Parameter Test conditions 

CI Input capacitance VI = GND, VI = 25mVrms, f = 1 MHz 
Co Output capacitance Vo = GND,Vo = 25mVrms, f = 1 MHz 

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

• MITSUBISHI 
"ELECTRIC 

Max Min Typ Max 
VCC+O.3V 2.0 VCC+O.3V 

0.8 -0.3. 0.6 
2.4 

Voo-<J.5V 
0.4 0.4 
±1 ±1 

±1 ±1 

80 15 30 

25 5 10 

100 55 

20 11 

3 0.3 

, 

Limits 
Min Typ Max 

6 
8 

Unit 
V 
V 
V 
W 
"C 
"C 

Unit 

V 
V 
V 
V 
V 

j.iA 

j.iA 

mA 

mA 

j.iA 

j.iA 

mA 

Unit 

pF 
pF 
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M5M51 016ATP, RT -15VL,.15VLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

AC ELECTRICAL CHARACTERISTICS (Ta = 0-70t, Vee = 2.7V-5.5V, unless otherwise noted) 

(1) MEASUREMENT CONDITIONS 
Input pulse level .......... , ............ · VIH = 2.4V, VIL = 0.6V(Vcc=5V±10%) 1 TIL 

VIH = 2.2V, VIL = 0.4V(Vcc=3V±10%) 

Input rise and .fall time ...................... 5ns 

Reference level ................................ VOH = VOL = 1.5V 

Output loads ..................................... Fig.l, CL = 100pF 

CL = 5pF (for ten, tdls) 

Transition is measured ±500mV 
from steady state voltage. (for ten, tdiS) 

(2) READ CYCLE 

Symbol 

tCR Read cycle time 
!a (A) Address access time 
te(BC1) Byte controle 1 access time 
!a (BC2) Byte controle 2 access time 
!a (CS) Chip select access time 
!a (OE) Output enable access time 
!dIs (BC1) Output disable time after -ec 1 high 
!dis (BC2) Output disable time after -ec2 high 
!d1s(CS) Output disable time after CS low 
!dIs (OE) Output disable time after C5"E' high 
ten (BC1) Output enable time after -ec 1 low 
ten (BC2) Output enable time alter tm210w 
ten (CS) Output enable time after CS high 
ten (OE) Output enable time after C5"E' low 
!vIA) Data valid time after address 

(3) WRITE CYCLE 

Symbol 

tcw Write cycle time 
tw(W) Write pulse width 
Isu (A) Address setup time 
Isu (A-WH) Address setup time with respect to W 
Isu (BC1) Byte controle 1 setup time 
Isu (BC2) Byte controle 2 setup time 
Isu (CS) Chip select setup time 
Isu (0) Data setup time 
th (0) Data hold time 
trec(W) Write recovery time 
!d1s(W) Output disable time from W low 
!dis (OE) Output disable time from C5"E' high 
+ __ 'u" r'\lItnllt onO!::lhlo tlrnn fr"rn \iT hi ... h 
wu \" ........ .,... .......... ""' ..... , ....... " .... ".."n ...... lii~I' 

ten (OE) Output enable time from "O"E low 
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DQ C>-'---~---l 

CL 
l1includ,ing jCOpe and JIG) 

Fig.1 Output load 

Limits 
M5M51016A-15VL.-15VLL 

Min Max 
150 

150 

150 
150 
150 

75 
50 
50 
50 
50 

10 
10 
10 
5 

10 

Limits 
M5M51016A-15VL.-15VLL 

Min Max 
150 
100 

0 
120 
120 
120 
120 

50 
0 
0 

50 
50 

5 
5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
.. ~ 
ns 



(4) TIMING DIAGRAMS 

Read cycle 

'W 
j~ 

Ao-A15 

(Note 3) 

cs 
(Note 3) 

(Note 3) 

W = "H"level 

Write cycle rR control mode) 

\/ 
j~ 

Ao-A15 

(Note 3) 

cs 
(Note 3) 

W 

001-0016 
.XXXXXXXX 

MITSUBISHI LSls 

M5M51016ATP,RT-15VL,-15VLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

tCA 

'\, 
j\. 

talA) 

tv (A) 

ta (BC1)or ts (BC2) 

!dIs (BC1)Or!dis (BC2) (Note 3) 

ta(CS) X 
XX 

!dIs (CS) (Note 3) 
ta(OE) 

ton (OE) 

X 

ton (BC1) 
tdls (OE) (Note 3) 

ton (BC2) 

ton (CS) 

1/ / DATA VALID \ '\ 
I\. \. I I 

tcw 

'\, 
I\, 

Isu (BC 1) or Isu (BC2) 

X 

(Note 3) 

Isu (CS) X XXXXXXXXXXXXXX XXX 
XXXX 
(Note 3) 

lsu(A-WH) 

If '\ 
j \ 

Isu (A) Iw(W) trec(W) 

1'\ , 
\. I 
~ !dis(W) .... ton (OE) 

!dis (OE) ~ ton (W) 

XX .Xl'IIo. ~ATA IN ST~BLE ) I<XX .x xxxxxxxx)< 
.x -

~L 
"I 

Isu (0) !h (0) 

. • MITSUBISHI 
.... ELECTRIC 

- xxx .x 
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M5M51016ATP,RT-15VL,-15VLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

Write cycle ~ control mode) 

tcw 

\If \If 
Jr-... I~ 

Ao-AIS 

Isu (A) Isu (BCI) or lree (W) 

\ 
Isu (BC2) 

/ 
1m1 and/or 1m2 ~ 

cs 
(Note 3) (Note 3) 

(NoteS) 

w (Note 4) 

(Note 3) (Note 3) 

Isu (0) til (0) 

DOI-DOI6 
/ DATA IN STABLE \ 
~ j 

Write cycle (CS control mode) 

Ao-AIS 

"ElCland/or "ElC2 

cs 

w 

3 - 64 

tcw 

\/ \1/ 
I\. I~ 

(Note 3) 
Isu (A) Isu (CS) tree(W) 

(Note 3) 

1/ 
/ \ 

(NoteS) 

XXXX XXXX~ X X X 
XXXX (Note 4) "XXXXX XX XXXXX 

(Note 3) (Note 3) 

I Isu (0) th(D) J 

V DATA !N ~TABLE 'J. 
I\.'-----~ 

Note.3 : Hatching indicates the state is "don't care". 

4: Writing is executed while CS high overlaps 13e'1 andior 8C2 low and W low. 
S: When the falling edge ofW is simultaneously or prior to the falling edge of 8Cl andior13e'2 or rising edge of CS, the outpuls are 

maintained in the high impedance state. 
S : Don't apply inverted phase signal externally when DQ pin is output mode. 

. •. MITSUBISHI 
.... ELECTRIC 
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M5M51016ATP,RT-15VL,-15VLL 
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta - 0-70"(;, unless otherwise noted) 

Symbol Parameter Test conditions 

VeelPol Power down suPPly voltage 

Bytecontrollnput~1 & ~2 
2.2V:fi.Vee (PO) 

VI(BC) 
2V:fi.Vee (po);:ii2.2v 

VI (es) Chip select Input CS 
4.5V:;'Vee (PO) 
Vee (Po)<4.5V 
Vee-3V 
1 )CS:iiO.2V, other inputs-o~3V 

Icc (PO) Power down supply current 
2)~1 and ~2~Vee-O.2V 
CS~Vee- O.2V,other Inputs-o~3V 

Note 7. Icc (PO) = 1 J1A in case of Ta - 25"C 

(2) TIMING REQUIREMENTS (Ta ;., 0-70"(;, unless otherwise noted) 

Symbol Parameter 

tau (PO) Power down set up time 
Ir8c(PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 

1m" control mode 

Vee 

~1& ~2 ______ ..1 

CS control mode 

Vee 

tau (PO) 

CS 

Test conditions 

~1&~2~Vee-O.2V 

CS:fi.0.2V 

• . MlTSUBISHI 
.... ELECTRIC 

Umlts 
Min Typ Max Unit 

2 V 
2.2 

V 
Vee (PO) 

0.8 
V 

0.2 

-VL 50 

jIA 
10 

-VLL 0.3 (Note 7) 

Umlts 
Min Typ Max Unit 

0 ns 
5 ms 
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M5M5408FP, TP ,RT -85VLl -10VL, 

-85VLL,-lOVLL 
4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

DESCRIPTION 
The M5M5408 is 4194304-bit CMOS .static RAM organized as 
524288-words by 8-bit, fabricated using high-performance 

quadruple-polysilicon and double metal CMOS technology. 
The use of thin film transistor (TFT) load cells and CMOS 

periphery results in a high density and low power static RAM. The 
M5M5408 is designed· for memory applications where the high 

perfo(mance, high reliability, large storage, simple interfacing and 

battery back-up are important design objectives. 
The M5M5408 is offered in a 32-pin plastic small outline package 

(SOP) and a 32-pin thin small outline package (TSOP), providing 

high board level packing densities. Two types of TSOP packages 

are available, M5M5408TP(normal lead bend type package) and 
M5M5408RT(reverse lead bend type package). Using both two 
types makes it easy to design a printed circuit board. 

FEATURES 

Access Power supply current 

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

M5M5408FP,TP,RT- 85VL 85ns 60jlA 
M5M5408FP,TP,RT- 10VL lOOns (Vcc=3.6V) 

3mA 
(lMHz) 12jlA 

M5M5408FP,TP,RT- 85VLL 85ns (Vcc=3.6V) 
M5M5408FP,TP ,RT- 10VLL lOOns 0.4jlA 

(Vcc=3V,typ) 

• Single +3.3V power supply 

• No clocks, No refresh 

• All inputs and outputs are TTL compatible 

• Easy memory expansion and power down by S 
• Data retention supply voltage=2.0Vto 3.6V 

• Three-state outputs: OR-tie capability 

• OE prevents data contention in the 110 bus 

• Common data 1/0 
• Small stand-by current······· ................................ ···O.4I1A(tyP.) 

• Package 
M5M5408FP : 32 pin 525 mil SOP 
M5M5408TP : 32 pin 400 mil TSOP( IT) 
M5M5408RT : 32 pin 400 mil TSOP( IT ) 

APPLICATION 
Small capacity memory units, IC card, Battery operating system, 
Asynchronous server system 

PIN CONFIGURATION (TOP VIEW) 

32 Vcc(3.3V) 

31 A1S }ADDRESS 
30 A17 INPUTS 

. . W61IT~ 

~ WA13}fNP~~ OL 

ADDRESS A6 
INPUTS As 

A4 

A3 

A2 

Al 

Ao 

DATA { 001 
INPUTS! 002 

OUTPUTS 003 

(OV)GND 

1 As ADD. RESS 
As INPUTS 

A11 OUTPUT 
,..,..ENABLE 
I.J~ INPUT 

3 A10 ~~~fSS 
S CHIP SELECT 

1 DQe}INPUT 

007 DATA 
19 DOs INPUTS! 

OUTPUTS 
DOs 
004 

Outline 32P2M-A(FP) 
32P3Y-H(TP) 

(3.3V)Vcc 

ADDRESS {A1S 31 
INPUTS A17 
WRITE 

CONTROL W 
INPUT {AU 

ADDRESS As 
INPUTS A9 

A11 
OUTPUT ENABLE ""'"E 

INPUT U~ 
ADDRESS INPUT A10 

CHIP SELECT S 

INPUT{D08 
007 

IN~~{t· DOs 
OUTPUTS DOs 

004 

1 Ale 

12 Ao 

ADDRESS 
INPUTS 

13 D01}DATA 
14 002 INPUTS! 

DOa OUTPUTS 

GND(OV) 

Outline 32P3Y-J 

3 - 66 
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M5M5408FP, TP ,RT -85VL,-1 OVL,-85VLL,-1 OVLL 
4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

FUNCTION 
The operation mode of the M5M5408 is determined by a combi­
nation of the device control inputs "S", Wand "O"E". Each mode is 
summarized in the function table. 

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 cell on the trailing edge of W or "S", whichever occurs first, 
requiring the set-up and hold time relative to these edge to be 
maintained. The output enable"O"E" directly controls the output 
stage. Setting the"O"E" at a high level,. the output stage is in a 
high-impedance state, and the data bus contention problem in the 

FUNCTION TABLE 

S W OE Mode DO Icc 
H X X Non selection High-impedance Stand-by 

L L X Write DIN Active 
L H L Read Dour Active 
L H H High-impedance Active 

BLOCK DIAGRAM 

write cycle is eliminated. 
A read cycle is executed by setting W at a high level and err at a 

low level while "S" are in an active state("S"=L). 
When setting "S" at a high level, the chips are in a non-selectable 

mode in which both reading and writing are disabled. In this 
mode,the output stage is in a high-impedance state, allowing 
OR-tie with other chips and memory expansion by "S". The power 
supply current is reduced as low as the stand-by current which is 
specified as 1cc3 or Icc4, and the memory data can be held at +2V 
power supply, enabling battery back-up operation during power 
failure or power-down operation in the non-selected mode. 

....---- - --- - --- - --- - --- - --- - ---

ADDRESS 
INPUTS 

Al0 
Ala 1 
A16 2 
A14 3 

A12 
A7 
A6 
A2 
Al 
Ao 

All 
A9 
As 
A13 
A17 
A15 

1 gg~} 
1+t+----+61S DCa DATA 

D04 INPUTS! 
I+f-H't---+( DOs OUTPUTS 
t+++++ ........ ~~ DOs 
I+f++m~-+<~ D07 
1+f++t+t+--+(21) DOa 

L-________ ~~~~~~----~W ~~rrfCONTROL 
"S" ~~.fELSECT :=;=; ;~TI;"' ENAa£ 

L-___ ___ _ ___________________ ' ~~~ 

'. . MITSUBISHI 
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M5M5408FP, TP, RT -85VL,-1 OVL,-85VLL,-1 OVLL 
4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Conditions 
Vee Supply voltage 

VI Input voltage With respect to GND 

Vo Output voltage 

Pd Power dissipation Ta=2S'C 
Topr Operating temperature 
Totg Storage temperature 

• - 3.0V in case of AC(Pulse width~30ns) 

ELECTRICAL CHARACTERISTICS (Ta = 0-70'C, Vee = 3.3V±0.3V, unless otherwise noted) 

Symbol Parameter Test conditions 

VIH High-level input voltage 

VIL Low-level input voltage 

VOH High-level output voltage 
10H=-lmA 

10H=-0.lmA 

VOL Low-level output voltage 10L= 2mA 

II Input leakage current VI = O-Vcc 

10 Output leakage current ~=VIH,<5E'=VIH,VI/o=O-Vcc 

Active supply current 
S~0.2V Minimum 

leCl Other inputs ~0.2V or ~Vcc - 0.2V 
cycle 

(AC, MOS level) 
Output-open (duty 100%) lMHz 

~=VIL, W=VIH Minimum 
Active supply current cycle 

ICC2 
(AC, TTL level) Other inputs=VIH or VIL 

Output-open(duty 100%) lMHz 

ICC3 Stand-by supply current 
'S'~Vcc-0.2V FP,TP,RT-VL 

other inputs = O-Vcc FP,TP,RT-VLL 

Icc4 Stand-by supply current 'S'=VIH, other inputs=O-Vcc 

• - 3.0V In case of AC(Pulse wldth;:o30ns) 

CAPACITANCE (Ta = 0-70'C, Vce = 3.3V±0.3V, unless otherwise noted) 

Symbol Parameter Test conditions 

CI Input capacitance (Ta=2S'C) VI=GND, VI=25mVrms,f= lMHz 

Co Output capacitance (Ta=25'C) Vo = GND,Vo = 25mVrms, f = lMHz 

Note 1 . Direction for current flOWing Into IC IS Indicated as POSitive (no mark) 
2: Typical value is Vce=3.3V, Ta = 2S'C 

3 - 68 
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Ratings Unit 

-0.3-7 V 
- 0.3 .-Vee + 0.3 V 

O-Vee V 
700 mW 

0-70 'c 
-6S-150 'c 

Limits 

Min Typ Max 
Unit 

2.0 Vcc+O.3V V 

-0.3· 0.6 V 

2.4 
V 

Vcc- O.5V 

0.4 V 

±1 j.tA 

±1 j.tA 

20 30 
mA 

1.5 3 

20 30 
mA 

1.5 3 

60 j.tA 
0.4 12 

0.33 mA 

Limits 

Min Typ Max 
Unit 

6 pF 

8 pF 
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M5M5408FP, TP ,RT -85VL,.1 OVL,.85VLL,-1 OVLL 
4194304-BIT (524288-WORD BY a-BIT) CMOS STATIC RAM 

SWITCHING CHARACTERI6nCS (Ta - 0-70'C, Vee = 3.3V±0.3V, unless otherwise noted) 

READ CYCLE 

Symbol Parameter 

teR Read cycle time 
!a (A) Address access time 
!a(S) Chip select access time 
!a (OE) Output enable access time 
tdls(S) Output disable time after ~ high 
tdls(OE) Output disable time after ~ high 
Ian(S) Output disable time after ~ low 
Ian (OE) Output enable time after ~ low 
tv (A) Data valid time after address 

TIMING REQUIREMENTS (Ta = 0-70'C, Vee = 3.3V±0.3V, unless otherwise noted) 

WRITE CYCLE 

Symbol 

tew 
1.w(W) 

lsu(A) 

lsu(A·WH) 

lsu(S) 

Isu(o) 

11\(0) 

trac(W) 

tdls (W) 

tdls(OEI 

Ian(W) 

Ian (OE) 

Parameter 

Write cycle time 
Write pulse width 
Address set up time 
Address set up time with respect to W .high 
Chip select set up time 
Data set up time 
Data hold time 
Write recovery time 
Output disable time after W low 
Output disable time after ~ high 
Output enable time after W high 
Output enable time after ~ low 

• . MITSUBiSHI 
~ElECTRIC 

Umits 
M5M5408-asVL.-8SVlL M5Ms.oa.1OVl.-1OVLl 

Min Max Min Max 
85 100 

85 100 
85 100 
45 50 
30 35 
30 35 

10 10 
5 5 

10 10 

Limits 
M5Ms.I08-85VL.-65VlL M5Ms.I08-10VL.·10VLL 

Min Max Min Max 
85 100 
55 60 
0 0 

70 80 
70 80 
35 35 

0 0 
0 0 

30 35 
30 35 

5 5 
5 5 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

Unit 

ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 

3 - 69 



MITSUBISHI LSls 

M5M5408FP, TP ,RT -85VL,-1 OVL,-85VLL,-1 OVLL 
4194304-BIT (524288-WORD BY a..BIT) CMOS STATIC RAM 

TIMING DIAGRAMS 
Read cycle 

Ao-AI8 

DCI-DOs 
(Dout) 

}(o}te4i 
[xx'" 

~~FJ~~~ 

W="H"level 

Write cycle (!Ii control mode) 

Ao-AI8 

" 1\ 

'II )1\ 

IN:ote 4): "'I(X XX :X:xl 

lsu(A) 

w 

teR 

Ia(A) 

Ia(S) 

Ia(OE) 

ten (OE) 

::}/ 

tentS) 

/ 1/ 
\. ~ 

tew 

Isu (S) 

lsu(A·WH) 

I , 
) 

tw(W) 

~ II 
~ ) 

L Isu (D) \h (D) 

OCt-DOs 
(Din) 

DCI-DOs 
(Dout) 

3 - 70 

JOATAIN 
,STABLE 

~~lh: 
fills (OE) 

," " " '-.... '-.... """""""" '-.... '-.... """" ,,\ /////////////////////,/ 

'. MlTSUBiSHI ...... ELECTRIC 

~ 
,1 

W-
-'~ 

tv (A) 

~·(rio~~ 
:XXX 

fIIi8(S) 

}~~te"4r noc: 

fIIi8(OE) 

DATA VALID 
, , 
-'- J 

'II )1\ 

~fN...~¥. 

'" 
tree (W) 

~ ten (OE) 

ten(W) 

'I'//////////////////////' 

"-.,"""""""""""' 
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M5M5408FP, TP ,RT -85VL,-1 OVL,.85VLL,-1 OVLL 
4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

Write cycle (§ control mode) 

tew 

W' 
j~ 

Ao-At8 

Isu (A) Isu (5) lrec(W) 

'\ I 
\. ) 

(NoteS) 

(1ioie4) rxxx 
'y' (Note 5) w 

I 
Isu (0) III (0) 

DOt-DOs 
(Din) 

/ 
\. 

DATA IN STABLE \ 
I 

Note 3: Test condition 
Input pulse···· .. ·············'····VIH=2.2V, VIL=O.4V 

Input rise time and fall time'" 5ns 
Reference level ...... ········"··VOH=VOL=I.5V 

Output loads .. ··•·········· .... ·· Fig. I, CL=30pF 

CL=5pF (forten. tdis) 

Transition is measured±500mV from 

\1/ 
I~ 

, ~rJ~"fe,."4k 

DQQ--<~--"" 

(Including 
scops and JIG) 

Vee 

I.S0 

CL 

steady state voltage. (for ten. tdis) Fig.l Output load 

Note 4 Hatching indicales lhe state is "don't care", 
5 A Write occurs during the overlap of a low S and a low W, 
e IfW goes low simultaneously with or prior to S, the output remains in the highimpsdance state. 
7 Don't apply inverted phase signal externally when DQ pin is in output mode. 

.• MITSUBISHI 
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M5M5408FP ,TP ,RT -85VL,"1 OVL,-85VLL,-1 OVLL 
4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM 

POWER DOWN CHARACTERISTICS 

(1) ELECTRICAL CHARACTERISTICS (Ta - 0-70'C, unless otherwise noted) 

Symbol Parameter Test conditions 

VCC(PO) Power down supply voltage 
VI (!) Chip select input !\" 

Icc (PO) Power down supply current Vcc-3V. "S"~Vcc·O.2V. I FP. TP. RT-VL 
O1her Inpuls..o-3V [FP. TP. RT-VLL 

• Icc (PO) = lIlA at Ta = 25'C 

(2) TIMING REQUIREMENTS (Ta = 0-70'C, unless otherwise noted) 

Symbol Parameter 

tsu(PO) Power down set up time 
treo(PO) Power down recovery time 

(3) POWER DOWN CHARACTERISTICS 

'§' control mode 

Vcc 

3 - 72 

Test conditions 

!\"~Vcc-0.2V 
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Umils 
Min Typ Max 

Unit 

2 V 
2.0 V 

50 IIA 0.4 10. 

Umils 
Min Typ Max Unit 

0 ns 
5 ms 
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M5M5257DP ,J-12,-15,-20, 
-15L,-20L 

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

DESCRIPTION 
The M5M5257D is a family of 262144-word by 1-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 M5M5257DP,J-12 ........................ 12ns(max) 

M5M5257DP,J-15,-15L ................. 15ns(max) 
M5M5257DP,J-20,-20L .................. 2Ons(max) 

• Low power dissipation Active ................................. 300mW(typ) 
Stand-by (-12,-15,-20) .................... 5mW(typ) 
Stand-by(-15L,-20L) ..................... 50 ILW(tyP) 

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

APPLICATION 
High-speed memory system 

FUNCTION 
A write operation is exec.uted during the S low, and W low overlap 
time. In this period, address signals must be stable. When W is 
low, the Q terminal is maintained in the high impedance state, so it 

is possible to connect 0 and Q terminals directly. 

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 Q terminal. 

BLOCK DIAGRAM 

PIN CONFIGURATION (TOP VIEW) 

A12 9 

DATA OUTPUT Q 
WRITE CO~J~8+w 11 

(OV)GND 12 
'-------' 

Outline 24P4Y(P) 
24POJ(J) 

Vcc(5V) 

A13 
Al0 

All 

A~ 

A14 

A15 

ADDRESS 
INPUTS 

o DATA INPUT 

'§ ~H~~.pELECT 

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 ~ controls the power-down feature. When ~ goes high, 
power dissipation is reduced extremely. The access time from ~ is 

equivalent to the address access time. 

ADDRESS 
INPUTS 

MEMORY ARRAY 
512 ROWS 

512 COLUMNS 

a: 
w 
u. 
u. 
::l 
CD 

~ 
1= 

I 
1-_---{110 Q g~~~UT 

CHIP SELECT INPUTS ~ 13 

WRITE CONTROL INPUT W 11}-1H-(,] 

I 

L- - - - ____,.C'/\: 

• MITSUBISHI 
.... ELECTRIC 

::l o 

I 

~ Vcc(5V) 

~GND(OV) 
I 

~ ___ ---.J 
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M5M5257DP ,J-12,-15,.20,-15L,-20L 

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

MODE SELECTION 

~ W Mode Data input Data output Icc 

H X Non selection High-impedance High-impedance Stand-by 

L L Write Data input High-impedance Active 

L H Read High-impedance Data output Active 
H.VIH L.Vll X.vIH or Vil 

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(bias) Storage temperature (bias) 
Tstg Storage temperature 

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

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 

Hoz I Off-state output current 

ICCl Supply current from Vcc 

ICC2 Stand-by current 

Icc3 Stand-by cu rrent 

Note 1. Current flow Into an fC IS positive, out IS negative . 
• - 3.0V in case of AC (Pulse width;;a10ns) 

CAPACITANCE 

Symbol Parameter 

CI Input capacitance 

Co Output capacitance 
• CI,CO are periodically sampled and are not 100"k tested. 

4-4 

Test conditions 

IOH=-4mA 

IOl= 8mA 

VI = O-Vcc 

VI~= VIH, Vo= O-Vee 
AC(12ns cycle) 

VI~=Vll AC(15ns cycle) 

Output open AC(20ns cycle) 

DC 
AC(12ns cycle) 

VI~=VIH 
AC(15ns cycle) 

AC(20ns cycle) 

Other VI <?::VIH or ;:;; Vil 

VI~ = VCC - 0.2V -12,-15,-20 
Other VI;:;; 0.2V 

or VI ;;:;Vcc - 0.2V -15L,-20L 

Test conditions 

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

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

•. MITSUBISHI 
.... ELECTRIC 

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

1 W 
0-70 "C 

-10 - 85 "C 
-65 -150 "C 

Limits 

Min Typ Max 
Unit 

2.2 Vee+0.3 V 

-0.5· 0.8 V 

2.4 V 
0.4 V 

2 J.LA 
10 J.LA 

140 

130 
120 I11A 

60 75 

60 

50 
mA 

40 
30 

1 10 mA 

10 100 J.LA 

Limits 

Min Typ Max 
Unit 

5· pF 

7· pF 
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M5M5257DP ,J-12,.15,-20,.15L,.20L 

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

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

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

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

Input timing reference levels ........... VIH = 1.5V, V IL - 1.5V 
DQo-_--~ DQo-_--~ 

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

Output loads ....... ....... ................ ..•..... .......... Figl,FIg2 '-------. 
30pF 
(Including 
sccpe ariO JIG) 

5pF 
(Including 
scope ariO JIG) 

Fig.1 Output load Fig.2 Output load for ten, !dis 

(2) READ CYCLE 

Symbol Parameter 

tcR Read cycle time 
fa(A) Address access time 

faes} Chip select access time 

\\rCA} Data valid time after address change 
"'n(S) Output enable time after s low 
tdls(S) Outout disable time after s hiah 
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 
Ao -A17 If 

VIL ~ 

DO VOH 

tCR 

la(A) 

Iv(A) J 

(Oout) PREVIOUS DATA VALID UNKN()W~( 
VOL 

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

VIH ICR 

VIL ~ 

tatS) 

teneS} 

Umlts 
M5M5257D-12 M5M5257D·15,.15L 

Min Max Min Max 
12 15 

12 15 

12 15 
3 3 

. 3 3 
0 6 0 7 
0 0 

12 15 

W 
J~ 

tv(A) 

DATA VALID ,~ 
}I\. 

l 
tdls(S) 

DO 
VOH 

(OoUI) VOL 

(Note 3) 
fUNKNOWN' {DATA VALID 

~ ". 
tl>D 

ICCI 
Icc 

ICC2 

--- -- --- ---- --- ------- --- -- ---
I{ 

J 50% > 

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

M5M5257D·20,.20L 

Min Max 

20 
20 
20 

3 
3 
0 8 
0 

20 

(Note 3) 

Hi-Z 

, 
~5O% 

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

. , MITS.. UBISH. I 
..... BECTRIC 

Unit 

ns 

ns 

ns 
ns 
ns 
ns 

ns 
ns 
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(4) WRITE CYCLE 

Symbol Parameter 

tcw Write cycle time 
tsU(S) Chip select setup time 
tsu(A)t Address setup time 1 (W CONTROL) 
tsu(A)2 Address setup time 2 ( ~ CONTROL) 
tw(W) Write pulse width 
trec(W) Write recovery time 
tsu(D) Data setup time 
!hiD) Data hold time 
ldis(W) Output disable time after W low 
Ien(W) Output enable time after W hiah 
tsu(A-WH) Address to W high 

(5) TIMING DIAGRAMS FOR WRITE CYCLE 

Write cycle 1 (W control mode) 

VIH 
Ao-At7 

VIL )K 

VIH 

VIL 
(Note4) 

VIH 
W 

VIL 

DO VIH 

(Din) 
VIL 

L 

tsu(A)t 

MITSUBISHI LSls 

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

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

Limits 
MSMS257D-t2 MSMS257D-t 5,- t 5L MSMS257D-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/ 
Ii\. 

lsu(S) 

(Note4) 

tsu(A-WH) trec(W) 

tw(W) 

'1\ 1/ 
) 

lsu(D) th(D) 

\/ DATASTA LE I 
1\ \ 

tdls(W) 

J (Note 3) 

DO VOH ten(W) 
'///////////////////////// *,////7////7/777//777.-

(Doul) . 
VOL 

4-6 

" ' ... :'-. "-" "-" " " " " " ',:'-. " " " " ""' ... ', " " " '" Hi - Z 

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

. ' • MITSUBISHI 
..... ELECTRIC 
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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) 

~ 
i(~;~' 

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 VI~ 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 S~Vee-0.2V 
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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 
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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 
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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 
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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 

(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 

\~---------------
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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 
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MITSUBISHI LSls 

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 
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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 



MITSUBISHI LSls 

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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MITSUBISHI LSls 

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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MITSUBISHI LSls 

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. 
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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 
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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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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 
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(Note 7) 
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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 
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Stand-by 

Active 
Active 

Active 
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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 

4 - 33 



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 
• MITSUBISHI 

.... ELECTRIC 

X .xxxxxx 
xxxxxx 

(Note 5) 

(Note 5) 

(Note 5) 

(Note 5) 



MITSUBISHI LSls 

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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MITSUBISHI LSls 

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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(Note 3) 

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 
...... ELECTRIC 

Hi -Z ;-.....""""""---"""""""""""---'-.. 

5-7 



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 
;"ELECTRIC 



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

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

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. 
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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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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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(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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(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. 
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(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. 
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~ DON'T CARE 

~ UNDEFINED 
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(5) READIWRITE TIMING 
I ~ 

elK 

ADDRESS 

~1 
(Note 2) 

D 

Q 
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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. 
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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 . 
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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) 

'.. MITSUBISHI 
.... ELECTRIC 

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

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 

MITSUBISHI LSls 

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

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

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

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

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. 

., . MITSUBISHI 
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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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Max 

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 

• MITSUBISHI 
"ELECTRIC 

+3.3V 

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

Fig. 2 Output load for ten, tdis 

Unit 

pF 
pF 

Unit 

·CIW 

·CIW 
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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 



MITSUBISHI LSls 

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

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

(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 
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I 
I 
I 
I 
I 
I 
I 

~!t% 

~I 
22: DON'T CARE 

88: UNDEFINED 

5 - 37 



MITSUBISHI.LSls 

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. 
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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. 
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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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