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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.

® |f 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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LOW POWER DISSIPATION SRAM (5V Version)

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

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM .............cceuueveeeeemereeeeerssesmeersessesssesssseseeseneene 2-3
. M5M5256BP, FP, KP-70, -85, -10, -12, -15, -70L, -85L, -10L, -12L, -15L, -70LL, -85LL, -10LL, -12LL, -15LL

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM..................... et soreesese e snssesee e 2-9
M5M5256BVP, RV-70L, -85L, -10L, -12L, -15L,-70LL, -85LL, -10LL, -12LL, -15LL

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM ............cccesreeerereseeessseoeereesiomenesemmeesneseesssesen 2-14
M5M5255CP, FP, KP-55LL, -55XL, -70LL, -70XL

262144-Bit (32768-Word by 8-Bit) CMOS StAtic RAM ............ccoceererrsrsereeesseeeeeeeseesmsesesmmsaeneessssssssn 2-20
M5M5256CP, FP, KP, VP, RV-55LL, -55XL, -70LL, -70XL,

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM .........cooeeeereeeereeeeeseeeeeeeeseeesmmesessessessssssssssse: 2-27
M5M5256CP, FP, KP, VP, RV-85LL, -85XL, -10LL, -10XL,

262144-Bit (32768-Word by 8-Bit) CMOS SIatic RAM ..............oeeeeerereeeeeeeeececeeemessssssessssssssesssssesessen 2-34
M5M51008AP, FP, VP, RV-55L, -55LL

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM .......... st ansasaaasRARRasassea s 2-41
M5M51008AP, FP, VP, RV-70L, -85L, -10L, -12L, -70LL, -85LL, -10LL, -12LL .

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM ..........mmveveeeeeeeseeeeeemsssessenssesssesesessenen 2-48
M5M51TOBAP, FP, VP, RV-55SL

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM ............coovvvvveeeveceseeesassssssssssssssssssessssssseee 2-55
M5M51TOBAP, FP, VP, RV-70SL, -85SL, -10SL, -12SL

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM ............o.ooovicevvveemmeeeiessssssssssssssseseeessseseeee 2-62
M5M51008BP, FP, VP, RV-55L, -70L, -10L, -55LL, -70LL, -10LL

1048576-Bit (131072-Word by 8-Bit) CMOS Sttic RAM ...........ovvvvvvveeeeveseseessssssessssesssssssssssssssseen 2-69
M5M51016ATP, RT-70L, -85L, -10L, -70LL, -85LL, -10LL

1048576-Bit (65536-Word by 16-Bit) CMOS StAHC RAM .....ccvu.veeeerreeeesseeeceseseesessseseersesessssssessen 2-76
M5M51016BTP, RT-70L, -10L, -70LL, -10LL ‘

1048576-Bit (65536-Word by 16-Bit) CMOS Stic RAM ...........ooovvovveeeeecreessssssssssssnssssseeseeesessseeee 2-83
M5MS5408FP, TP, RT-55L, -70L, -10L, -55LL, -70LL,-10LL

4194304-Bit (524288-Word by 8-Bit) CMOS Static RAM ............oorvooovvvveerveeeeesmmssssasssesssssssssssssesesen 2-90
M5M5408AFP, TP, RT-55L, -70L, -10L, -55LL, -70LL, -10LL

4194304-Bit (524288-Word by 8-Bit) CMOS Static RAM ..........oooovesssreeeeseceeeeeeeeeesesesessisosmsnssssssseee 2-97

ER LOW POWER DISSIPATION SRAM (Low voltage Version)

M5M5256CFP, VP, RV-85VLL, -10VLL, -85VXL, -10VXL

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM ...........cccoommrrrvvvuvnnnnnsssisnssssessssssssssssssnsons 3-3
M5MS5256CFP, VP, RV-12VLL, -15VLL, -12VXL, -15VXL
262144-Bit (32768-Word by 8-Bit) CMOS Static RAM.............ccccomummnsirereeersvamiasssssssssssissssssssssssss 3-10
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M5M51008AFP, VP, RV-85VL, -10VL, -85VLL, -10VLL o

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM .........ccccovviivircricriirnecrceiessineeeeneeenens 3-17
M5M51008AFP, VP, RV-12VL, -15VL, -12VLL, -15VLL

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM ...........ccccoviiiiiniiiiiiciicnne 3-24
M5M51TO8AFP, VP, RV-85VSL, -10VSL

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM .........ccccccociimiiniiiiicciiresieeeienene 3-31
M5M51TO8AFP, VP, RV-12VSL, -15VSL

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM ...t 3-38
M5M51008BFP, VP, RV-70VL, -10VL, -12VL, -15VL, -70VLL, -10VLL, -12VLL, -15VLL

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM ...........cceiviiimiiniiiniinecsci 3-45
M5M51016ATP, RT-10VL, -10VLL .

1048576-Bit (65536-Word by 16-Bit) CMOS Static RAM ..........ccccviiiiievniiicicnc e 3-52
M5M51016ATP, RT-15VL, -15VLL

1048576-Bit (65536-Word by 16-Bit) CMOS Static RAM ..ot 3-59
M5M5408FP, TP, RT-85VL, -10VL, -85VLL, -10VLL

4194304-Bit (524288-Word by 8-Bit) CMOS Static RAM ..ot 3-66

I8 HiGH SPEED SRAM (5V Version)

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

262144-Bit (262144-Word by 1-Bit) CMOS Static RAM ...t 4-3
M5M5258DP, J-12, -15, -20, -15L, -20L

262144-Bit (65536-Word by 4-Bit) CMOS Static RAM ... 4-8
M5M5278DP, J-12, -15, -20, -15L, -20L
M5M5278DFP, VP-15, -20, -15L, -20L

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM ........c..ccceeiniirceenicinticceciseeeeeneas 4-13
M5M51001BP, J-15, -20, -25, -20L, -25L

1048576-Bit (1048576-Word by 1-Bit) CMOS Static RAM .........c.ooeveiiirceeeenece e 4-19
M5M51004BP, J-15, -20, -25, -20L, -25L

1048576-Bit (262144-Word by 4-Bit) CMOS Static RAM ..o 4-25
M5M51288BKP, KJ-15, -20, -25, -20L, -25L
M5M51288BVP-20, -25, -20L, -25L

1048576-Bit (131072-Word by 8-Bit) CMOS Static RAM ..o 4-31

HIGH SPEED SRAM (Low voltage Version)

M5M5V278DP, J, VP-15, -20

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM ........cc.cccoviiiiccicisiiccccccic s 5-3
M5M5V278EJ, VP-10, -12, -15

262144-Bit (32768-Word by 8-Bit) CMOS Static RAM .........c.coccciieiiiiiiciniiiiccicn e 5-9
M5M5V1132FP-6, -7, -8, -10, -7L, -8L, -10L

1048576-Bit (32768-Word by 32-Bit) Synchronous Burst SRAM ...........ccccviiiiiiinnncciiiccnn 5-15
M5M5V1132AFP, GP-3, -4, -6, -7, -8

1048576-Bit (32768-Word by 32-Bit) Synchronous Burst SRAM ...........cccoovviiiiiinninniincne 5-28

CONTACT ADDRESSES FOR FURTHER INFORMATION
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INDEX BY FUNCTION
Il LOW POWER DISSIPATION STATIC RAMs (5V Version)
i ion _— . Access time Package
(';'l;r:gz ((:3&1;:'%“;3;:) Circuit function Max (ns) Type name ou tIinge Page
M5M5255BP-70 28P4
70 MBEMB255BFP-70 28P2W-C
M5M5255BKP- 70 28P4Y
M5M5255BP -85 28P4
85 MB5M5255BFP-85 28P2W-C
. M5M5255BKP -85 28P4Y
with (31, S2) MBMB255BP- 10 28P4
100 MBMB5255BFP- 10 28P2W-C
MBM5255BKP-10 28P4Y
MB5M5255BP- 12 28P4
120 MB5M5255BFP- 12 28P2W-C
M5M5255BKP- 12 28P4Y
MB5M5255BP- 70L 28P4
70 M5M5255BFP- 70L 28P2W-C
MB5M5255BKP-70L 28P4Y
M5M5255BP- 851 28P4
ith ST 85 M5MB255BFP-85L 28P2W-C
lec (F‘owe‘:l:itow(n)h= %ZguA(max) MEMS255BKP - 851 28P4Y 2-3
= 0.3uA(typ) MB5M5255BP - 10L 28P4
100 MB5M5255BFP- 10L 28P2W-C
MBM5255BKP~ 10L 28P4Y
MBMB255BP- 121 28P4
120 MBMB255BFP- 121 28P2W-C
MB5MB5255BKP-12L 28P4Y
M5M5255BP-70LL 28P4
256K | 32K x 8 70 MBM5255BFP-70LL 28P2W-C
MBM5255BKP-70LL 28P4Y
MBM52558P- 851 L 28P4
. _ 85 MB5M5255BFP-85LL 28P2W-C
- (Powe‘:vgg‘w%‘; Stzc;u Ara ' M5M5255BKP- 85LL 28P4Y
= 0.3uAtyp) MBM5255BP-10LL 28P4
100 MB5MB255BFP- 10LL 28P2W-C
M5M5255BKP-10LL 28P4Y
MB5M5255BP- 121 L 28P4
120 MB5MB5255BFP- 12LL 28P2W-C
MBEM5255BKP-12LL 28P4Y
M5M5256BP- 70 28P4
70 M5M5256BFP-70 28P2W-C
M5MB256BKP- 70 28P4Y
MB5M5256BP-85 28P4
85 MB5M5256BFP-85 28P2W-C
MBM5256BKP -85 28P4Y
M5M5256BP- 10 28P4
100 M5M5256BFP- 10 28P2W-C | 2-9
MbM5256BKP- 10 28P4Y
MB5MB5256BP- 12 28P4
120 M5MB5256BFP- 12 28P2W-C
MBM5256BKP- 12 28P4Y
M5M52568BP- 15 28P4
150 MB5MB256BFP- 15 28P2W-C
M5M5256BKP- 15 28P4Y
MITSUBISHI
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INDEX BY FUNCTION
Il LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.)
Configuration . . Access. time ! Package
yaizgg (Worgl X Bit) Gireuit function Max (ns) Type name outlini Page
MBM52568P-70L 28P4
MBM52568FP—70L 28P2W-C | 2-9
70 MBM5256BKP- 70L 28P4Y
M5M52568VP-70L 26P2C-A |, .,
MB5M5256BRV-70L 28P2C-B
MBM52568P-85L 28P4
MBM52568FP- 851 28P2W-C | 2-9
85 MBM5256BKP-85L 28P4Y
M5M52568VP- 5L 28P2C-A |, .
M5M5256BRV-85L 28P2C-B
M5M52568P- 10L 28P4
MB5M5256BFP— 10L 28P2W-C | 2-9
lcc(Power down) = SOuAmadl 100 MBMB256BKP—10L 28P4Y
SuAtYD MBM5256BVP-10L 28P2CA |, .,
M5M5256BRV-10L 28P20-B
M5M52568P- 121 28P4
M5M5256BFP- 12L 28P2W-C_| 2-9
120 MB5MS256BKP—12L 28P4Y
M5M5256BVP—12L 28P2C-A |, .
MB5M5256BRV-12L 28P2C-B
M5M52568P— 151 28P4
MSM5256BFP— 151 28P2W-C | 2-9
150 MB5M5256BKP— 151 28P4Y
M5M5256BVP- 151 28P2C-A |, ..
M5M5256BRV- 150 28P2C-B
256K | 32K x8 M5M52568P-70LL 28P4
MB5M52568FP- 70LL 28P2W-C | 2-9
70 MB5M5256BKP- 70LL 28P4Y
M5M5256BVP- 70LL 28P2C-A |, .,
M5MB256BRV- TOLL 28P2C-B
M5M52568P - 85LL 28P4
MBMB52568FP-85LL 28F2W-C_| 2-9
85 MBM5256BKP-85LL 28P4Y
MBM5256BVP-85LL 26P2C-A |, .
M5M5256BRV-85LL 28P2C-B
MB5M5256BP- 10LL 284
MBMS256BFP- 10LL 28P2W-C | 2-9
lco(Power down) = JOwALal 100 M5MS256BKP- 10LL 28P4Y
MBM5256BVP—10LL 26P2C-A |, ..
M5M5256BRV- 10LL 28P2C-B
M5M52568P- 12LL 28P4
M5MB256BFP- 12LL 28P2W-C | 2-9
120 MBMB256BKP— 12LL 28P4Y
M5MS256BVP—12LL 28P2C-A |, .
M5MB256BRV- 12LL 28P2C-B
M5M52568P- 15LL 28P4
M5MB256BFP- 15LL 28P2W-C | 2-9
150 M5M5256BKP- 15LL 28P4Y
M5M52566VP~ 15LL 28P2C-A | , 14
MB5M5256BRV - 15LL 28P2C-B
MITSUBISHI
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INDEX BY FUNCTION
Il LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.)
Configuration - . Access time Package
2’;;':;:: (Wor?:l X Bit) Circuit function Max (ns) Type name ou tlin% Page
M5M5255CP-55LL *| 28P4
. _ 55 MBMB255CFP-55L L *| 28P2W-C
lcc (Powe?ls:wrm()si'1 %zp)lA(max) MSME285CKP - SELL K| 26P4Y
= 0.05uA(typ) M5M5255CP-70LL *| 28P4
70 MBMB255CFP-70LL *| 28P2W-C
MBM5255CKP-70LL *| 28P4Y 220
M5MB5255CP-55XL *| 28P4
. 55 M5M5255CFP - 55XL *| 28P2W-C
lec (Pow:: lg:)wri)gl ZSLZA)A(max) MEMS285CKP- 58XL k| 28P4Y
=0.05uA(typ) M5M5255CP- 70XL *| 28P4
70 MBM5255CFP - 70XL *| 28P2W-C
M5M5255CKP-70XL *| 28P4Y
M5M5256CP-55LL 28P4
MB5M5256CFP-55LL 28P2W-C
55 M5M5256CKP-55LL 28P4Y
M5M5256CVP-55LL 28P2C-A
M5M5256CRV - 551 L 28P2C-B 297
MB5M5256CP-70LL 28P4
M5M5256CFP-70LL 28P2W-C
70 MB5MB5256CKP-70LL 28P4Y
M5M5256CVP-T70LL 28P2C- A
lcc(Power down) =10pA(max) MB5MB5256CRV-70LL 28P2C-B
= 0.05uA(typ) M5M5256CP-85LL 28P4
MBM5256CFP-85LL 28P2W-C
85 M5M5256CKP-85LL 28P4Y
M5M5256CVP-85LL 28P2C-A
256K | 2K <8 MBM5256CRV-85LL 28P2C-8 | , o,
MBM5256CP-10LL 28P4
M5M5256CFP- 10LL 28P2W-C
100 M5M5256CKP-10LL 28P4Y
MB5M5256CVP-10LL 28P2C- A
M5M5256CRV-10LL 28P2C-B
M5M5256CP-55XL 28P4
MBM5256CFP-55XL 28P2W-C
55 M5M5256CKP-55XL 28P4Y
MBM5256CVP-55XL 28P2C-A
MBM5256CRV - 55XL 28P2C-B 2 97
M5M5256CP-T70XL 28P4
MBMB5256CFP-7TOXL 28P2W-C
70 M5M5256CKP-70XL 28P4Y
M5M5256CVP-70XL 28P2C-A
lcc(Power down) = 2uA(max) MB5MB256CRV- 70XL 28P2C-B
= 0.05uA(typ) M5M5256CP-85XL 28P4
MB5MB5256CFP-85XL 28P2W-C
85 MBM5256CKP-85XL 28P4Y
M5M5256CVP-85XL 28P2C-A
M5M5256CRV - 85XL 28P2C-B 2-34
M5M5256CP- 10XL 28P4
MBMB256CFP- 10XL 28P2W-C
100 M5M5256CKP-10XL 28P4Y
M5M5256CVP-10XL 28P2C-A
MBM5256CRV - 10XL 28P2C-B
% : New product
A MITSUBISHI
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INDEX BY FUNCTION
Il LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.)
Configuration o . Access time Package
z‘mx (Worg X Bit) Cirouit furiction Max (ns) Type name outlinge Page
M5M51008AP-55L 32P4
55 M5M51008AFP-55L 32P2M- A 2_41
M5M51008AVP-55L 32P3H-E
M5M51008ARV-55L 32P3H-F
M5M51008AP-70L 32P4
70 M5M51008AFP-70L 32P2M-A
M5M51008AVP-70L 32P3H-E
M5M51008ARYV-70L 32P3H-F
) M5M51008AP-85L 32P4
Icc(Powe‘:’::;(:;w(ns)T,= ?’)i))uA(max) 85 MSMS51008AFP-85L 32P2M-A
= 0.3uA(typ) M5M51008AVP-85L 32P3H-E
M5M51008ARV-85L 32P3H-F 2-48
M5M51008AP-10L 32P4
100 M5M51008AFP-10L 32P2M- A
M5M51008AVP-10L 32P3H-E
M5M51008ARV-10L ' 32P3H-F
M5M51008AP-12L 32P4
120 M5M51008AFP-12L 32P2M-A
M5M51008AVP- 121 32P3H-E
M5M51008ARV-12L 32P3H-F
M | 128K x8 MBM5T008AP-55LL 324
55 M5M51008AFP-55LL 32P2M-A o 41
M5M51008AVP-55LL 32P3H-E
M5M51008ARV-55LL 32P3H-F
M5M51008AP-70LL 32P4
70 M5M51008AFP-70LL 32P2M-A
M5M51008AVP-70LL 32P3H-E
M5M51008ARV-70LL 32P3H-F
with (7. S2) M5M51008AP-85LL 32P4
lcc(Power down) - 10pA(max) 85 MSMS51008AFP-85LL S2P2M-A
= 0.3uA(typ) M5M51008AVP-85LL 32P3H-E »
M5M51008ARV-85LL 32P3H-F o_48
M5M51008AP-10LL 32P4
100 M5M51008AFP- 10LL 32P2M-A
M5M51008AVP- 10LL 32P3H-E
M5M51008ARV-10LL 32P3H-F
M5M51008AP-12LL 32P4
120 MB5M51008AFP-12LL 32P2M-A
M5M51008AVP-12LL 32P3H-E
M5M51008ARV-12LL 32P3H-F
MITSUBISHI
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INDEX BY FUNCTION
I LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.)
Memory| Configuration . . Access time Package
ca(:a;z (Wor?:i x Bit) Circuit. function Max (ns) Type name outlinge Page
M5M51TO8AP-55SL 32P4
55 M5M51TOBAFP-55SL 32P2M-A 2-55
M5M51TO8AVP-55SL 32P3H-E
M5M51TO8ARV-555L 32P3H-F
MB5M51TO8AP-70SL 32P4
70 M5M51TO8AFP-70SL 32P2M-A
M5M51TO8AVP-70SL 32P3H-E
M5M51TOBARV-70SL 32P3H-F
with 57, $2) MBM51TOBAP- 85SL 32P4
lcc(Power down) = 2uA(max) 85 M5M51TO8AFP-85SL 32P2M-A
=0.05uA(typ) M5M51TO8AVP-85SL 32P3H-E
TFT Load Type M5M51TOBARV-85SL 32P3H-F 2 62
MBMB1TO8AP- 10SL 32P4 B
100 M5M51TOBAFP-10SL 32P2M-A
M5M51TO8AVP-10SL 32P3H-E
M5M51TO8BARV-10SL 32P3H-F
M5M51TO8AP-12SL 32P4
120 MS5M51TO8AFP-12SL 32P2M-A
M5M51TOBAVP-12SL 32P3H-E
MBM51TO8BARY-12SL 32P3H-F
M5M51008BP-55L *| 32P4
M5M51008BFP-55L *| 32P2M-A
M | 128K x8 55 MB5M51008BVP- 550 x| 32P3H-E
M5M51008BRV-55L *| 32P3H-F
) M5M51008BP-70L *| 32P4
Icc(Powe:Vggw(r§’= gguA(max) 70 MSMS51008BFP-70L x| 32P2M-A
= 0.3uAltyp) M5M51008BVP-70L *| 32P3H-E
M5M51008BRV-70L *| 32P3H-F
M5M51008BP- 10L *| 32P4
100 M5M51008BFP-10L *| 32P2M-A
M5M51008BVP-10L *| 32P3H-E
M5M51008BRV-10L *| 32P3H-F 2-69
M5M51008BP-55LL *| 32P4
55 M5M51008BFP-55LL *| 32P2M-A
M5M51008BVP-55LL *| 32P3H-E
M5M51008BRV-55LL *| 32P3H-F
. i M5M51008BP-70LL *| 32P4
Icc(Powe\:vzgvfns)‘;?é)uA(max) 70 MSMST008BFP-7OLL x| 32P2M-A
— 03uAye) M5MS51008BVP-70LL x| 32P3H-E
M5M51008BRV-70LL *| 32P3H-F
MB5M51008BP-10LL *| 32P4
100. MB5M51008BFP- 10LL *| 32P2M-A
M5M51008BVP-10LL *| 32P3H-E
| M5M51008BRV-10LL *| 32P3H-F
% : New product
MITSUBISHI
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MITSUBISHI LSIs

INDEX BY FUNCTION
W LOW POWER DISSIPATION STATIC RAMs (5V Version]) (Cont.)
nfi tion . . Access time Package
:‘)’;;’:gz ((:\?v;%u;asi(:) Circuit function Max (ns) Type name outlinge Page
o MBM51016ATP-70L 44P3W-H
, _ MBM51016ART-70L 44P3W-J
et olith égvsv'n)sgé (%E\)(max) o MBM51016ATP-85L 24P3W-H
oA MBM51016ART-85L 44P3W-J
100 MBM51016ATP- T0L 24P3W-H
MBM51016ART— 101 44PBW-J_| , o
o MBM51016ATP-70LL 24P3W-H
. MBM51016ART- 7OLL 24P3W-J
Icc(P;vvlvt:r égin?_z (?;C/_i)(max) 85 MSMSTO16ATP-85LL 44P3W-H
| sakx 16 Y v MBM51016ART-85LL 44P3W-J
100 "MBM51016ATP-10LL 44P3W-H
MBM51016ART- 10LL 44P3W-J
, — MBM51016BTP-70L *k| 44P3W-H
with (CS, BCi, BC2) 0 MB5MB51016BRT - 70L *k| 44P3W-J
lcc(Power down) = 50 uA(max) MEMS10T6BTP-10L k| 44P3W-H
03uAtye) 100 M5M51016BRT-10L K[ 4APIW-J | , o
‘ — MBM51016BTP-TOLL *k| 44P3W-H
with (CS, BC1, BC2) 70 MB5M51016BRT - 70LL *k| 44P3W-J
lec(Power down) =10uA(max) MBMS1016BTP-T0LL k| 44P3W-H
03uAltyn) 100 MBM51016BRT - 10LL *k| 44P3W-J
MBM5408FP - 55L *| 32P2M-A
55 MBMB5408TP- 551 *| 32P3Y-H
MBSMB5408RT - 551 *| 32P3Y-J
MBMB408FP-70L 30POM-A
toc(Frower down) = S0uAmax) 70 M5M5408TP-70L 32P3Y-H
AHATYR MBMB5408RT - 70L 32P3Y-J
MBMB5408FP— 10L 30P2M- A
100 MBM5408TP- 10U 32P3Y-H
MBMB408RT - 10L T32P3Y-J
4M | 512K x8 MBMB408FP-55LL x| aopom-A | 20
55 MBMB408TP-55LL x| 32P3Y-H
MBMB408RT - 55LL *| 32P3Y-J
MBMB408FP- 70LL 32P2M-A
oGP omer o e 70 MBMB5408TP-70LL 32P3Y-H
MBMB5408RT - 70LL 32P3Y-J
' MB5M5408FP- 10LL 32P2M- A
100 MBMB5408TP- TOLL 32P3Y-H
MBMB5408RT ~ 10LL 32P3Y-J
% : New product %% : Under development
AMITSUBISHI
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MITSUBISHI LSIs

INDEX BY FUNCTION
Il LOW POWER DISSIPATION STATIC RAMs (5V Version) (Cont.)
Configuration . . Access time Package
2’:’:‘33 (Wor?i % Bit) Circuit function Max (ns) Type name outlinge Page
MBMB40BAFP- 55 *&| 32P2M-A
55 MBMB40BATP- 55L *x| 32P3Y-H
MB5MBA408ART - 551 *x| 32P3Y-J
MBMB5408AFP- 70L *x| 32P2M-A
lcc(Power down) = S0uAthax) 70 MBM5408ATP-70L *k| 32P3Y-H
HTHATYD MBMB408ART - 70L x| 32P3Y-J
MBMB40BAFP- 101 k| 32P2M-A
100 MBMBS408ATP- 10U **| 32P3Y-H
MBMB408ART - 10L *&| 32P3Y-J
4M | 512K x8 MBMB408AFP-55LL xx| 3pom-A | 27
55 MBMB5408ATP-55LL *| 32P3Y-H
MBMB40BART - 55LL k| 32P3Y-J
MBMB408AFP-70LL k| 32P2M-A
loo(Power down) = 10uAtrax 70 MSMB540BATP-70LL *%| 32P3Y-H
THARY MBMBA408ART - 7TOLL *k| 32P3Y-J
MBMB408AFP- 10LL *k| 32P2M-A
100 MBMB408ATP- 10LL k| 32P3Y-H
MBMB40BART - 10LL *| 32P3Y-J
%% : Under development
MITSUBISHI
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MITSUBISHI LSIs

INDEX BY FUNCTION
I LOW POWER DISSIPATION STATIC RAMs (Low voltage Version)
nfiguration - . Access time Package
:;’;Z’:;z ((:SVor?iu; Bii) Circuit function Max (ns) Type name outlinge Page
M5M5256CFP-85VLL *| 28P2W-C
Low Voltage Operation 85 MBM5256CVP-85VLL *| 28P2C-A
(8.0~3.6V) MBM5256CRV-85VLL *| 28P2C-B
Icc(Power down) = 10pA(max) MB5M5256CFP- 10VLL *| 28P2W-C
= 0.05uA(typ) 100 MBMB256CVP- 10VLL *| 28P2C-A
) MB5M5256CRV-10VLL ’ %*| 28P2C-B 3-3
MB5MbB256CFP-85VXL *| 28P2W-C
Low Voltage Operation 85 MBMB5256CVP-85VXL *| 28P2C-A
(3.0~3.6V) MBM5256CRV - 85VXL *| 28P2C-B
lcc(Power down) = 2 uA(max) MBM5256CFP- 10V XL *| 28P2W-C
=0.05uA(typ) 100 MB5M5256CVP- 10VXL *| 28P2C-A
MB5M5256CRV - 10VXL *| 28P2C-B
256K | 32K x8 , MBMB256CFP— 12VLL x| 28P2W-C
Low Voltage Operation 120 M5MB5256CVP-12VLL *| 28P2C-A
(2.7~5.5V) MB5MB256CRV-12VLL *| 28P2C-B
lcc(Power dpwn) =10pA(max) MB5M5256CFP- 15VLL *| 28P2W-C
= 0.05uA(typ) 150 MBMB256CVP-15VLL *| 28P2C-A
MB5M5256CRV- 15VLL *{ 28P2C-B 3-10
MBMB256CFP- 12VXL *| 28P2W-C
Low Voltage Operation 120 M5MB256CVP-12VXL *| 28P2C-A
(2.7~5.5V) MBMB256CRV-12VXL *| 28P2C-B
lcc(Power down) = 2uA(max) MBM5256CFP- 15VXL *| 28P2W-C
=0.05upA(typ) 150 MBMB256CVP- 15V XL *| 28P2C-A
M5M5256CRV- 15V XL *| 28P2C-B
M5M51008AFP-85VL *%| 32P2M-A
Low Voltage Operation 85 M5M51008AVP- 85VL *%| 32P3H-E
(8.0~3.6V) M5M51008ARV-85VL *x| 32P3H-F
lcc(Power down) = 50 uA(max) M5M51008AFP-10VL *| 32P2M-A
= 0.3uAlyp) 100 M5M51008AVP-10VL *| 32P3H-E
M5M51008ARV- 10VL *| 32P3H-F 3-17
M5M51008AFP-85VLL **k| 32P2M-A
Low Voltage Operation 85 MBM51008AVP-85VLL k| 32P3H-E
(3.0~3.6V) M5M51008ARV-85VLL *%| 32P3H-F
lcc(Power down) = 10 uA(max) M5M51008AFP- 10VLL *| 32P2M-A
= 0.3uA(typ) 100 MBM51008AVP-10VLL *| 32P3H-E
M5M51008ARV-10VLL *| 32P3H-F
™ 128K x 8 MBM51008AFP-12VL *| 32P2M-A
Low Voltage Operation 120 M5M51008AVP- 12VL *| 32P3H-E
(2.7~5.5V) M5M51008ARV-12VL *| 32P3H-F
lcc(Power down) = 50 uA(max) M5M51008AFP-15VL *| 32P2M-A
=0.3uA(typ) 150 M5M51008AVP-15V0L *| 32P3H-E
M5M51008ARV-15VL *| 32P3H-F 3-24
M5M51008AFP-12VLL *| 32P2M-A
Low Voltage Operation 120 M5M51008AVP—-12VLL *| 32P3H-E
(2.7~5.5V) ) M5M51008ARV-12VLL *| 32P3H-F
lcc(Power down) = 10 uA(max) M5M51008AFP- 15VLL *| 32P2M-A
= 0.3uAlyp) 150 M5M51008AVP- 15VLL *| 32P3H-E
M5M51008ARV-15VLL *| 32P3H-F
* : New product KK :Under development
MITSUBISHI
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MITSUBISHI LSIs

INDEX BY FUNCTION

Il LOW POWER DISSIPATION STATIC RAMs (Low voltage Version) (Cont.)

nfi tion _— . Access time Package
2’;‘;’;’;3 %\%/or%u;asg) Circuit function Max (ns) Type name outlinge Page
MBM51TOBAFP-85VSL  %%| 32P2M-A
Low Voltage Operation 85 MBM51TOBAVP-85VSL k| 32P3H-E
o (Power(gﬁl;;séez\/i Ama) MBMB1TOBARV-85VSL __ AA| 32P3HF | , o,
= 0.05uA(tyD) MBM51TOBAFP-TOVSL  %%| 32P2M-A
TET Load Type 100 MBM51TOBAVP-10VSL  %%| 32P3H-E
MBM51TOBARV-10VSL  %%| 32P3H-F
MBEMB51TOBAFP-12VSL  %k| 32P2M-A
Low \(/g';agg g\r;;ration 120 MSMB51TOBAVP-12VSL  %| 32P3H-E
(70 M5M51TOBARV-12VSL  %%| 32P3H-F
loc(Power d°""):g%’;fl’f(’t‘3°) MBMBTTOBAFP-15VSL | 32P2M-A | © °0
TET Load Type 150 MBM51TOBAVP-15VSL | 32P3H-E
M5M51TO8ARV-15VSL  %%| 32P3H-F
M5M51008BFP- 70VL *%| 32P2M-A
Low Voltage Operation 70 M5M51008BVP- 70VL **| 32P3H-E
(3.0~36V) MB5M51008BRV- 70VL *%| 32P3H-F
lcc(Power down) = 50 uA(max) M5M51008BFP- 10VL *%k| 32P2M-A
=0.3uA(typ) 100 M5M51008BVP- 10VL *%| 32P3H-E
198K x 8 M5M51008BRV- 10VL **| 32P3H-F
M5M51008BFP- 12VL *%| 32P2M-A
Low Voltage Operation 120 MBM51008BVP - 12VL *k| 32P3H-E
2.7~55V) M5M51008BRV - 12VL **| 32P3H-F
1M‘ lcc(Power down) = 50 uA(max) M5M51008BFP-15VL *k| 32P2M-A
= 0.3uA(typ) 150 M5M51008BVP- 15VL *%| 32P3H-E
M5M51008BRV- 15VL *k| 32P3H-F | o o
M5M51008BFP-70VLL **x| 32P2M-A
Low Voltage Operation 70 M5M51008BVP-70VLL  **| 32P3H-E
(3.0~36V) MBM51008BRV-70VLL | 32P3H-F
lcc(Power down) =10 uA(max) MS5M51008BFP- 10VLL *%k| 32P2M-A
= 0.3uA(typ) 100 M5M51008BVP- 10VLL  %%| 32P3H-E
M5M51008BRV-10VLL  %%| 32P3H-F
M5M51008BFP- 12VLL *x| 32P2M-A
Low Voltage Operation 120 M5M51008BVP-12VLL k| 32P3H-E
(2.7~55V) M5M51008BRV-12VLL  %%| 32P3H-F
lcc(Power down) =10 uA(max) M5M51008BFP- 15VLL **| 32P2M-A
=0.3uAltyp) 150 M5M51008BVP-15VLL  %%| 32P3H-E
MBM51008BRV-15VLL | 32P3H-F
LowI\égé;g‘ggr%xmsiisoonﬁ.&:gﬂ) M5M51016ATP-10VL *| 44P3W-H
=0.3uA(typ) 100 MBM51016ART- 10VL x| 44P3W-J | o
Lowl\égl(;gg:rOéa:wrna)tgl%nﬁ.gn:x%.GV) MBM51016ATP-10VLL *| 44P3W-H
64K x 16 =0.3uA(typ) M5M51016ART- 10VLL *| 44P3W-J
Low Yol tege Operation(Z.1~S.5V) M5M51016ATP-15VL *| 44P3W-H
=0.3:A(typ) 150 M5M51016ART - 15VL x| 44P3W-J | o o
Lowl\égl(;gggr%?wr:)g&n&g":s5V> M5M51016ATP-15VLL *| 44P3W-H
=0.3 A (typ) M5M51016ART - 15VLL *| 44P3W-J
MBM5408FP- 85VL **| 32P2M-A
Low Voltage Operation 85 M5M5408TP-85VL *%| 32P3Y-H
(3.0~3.6V) MBM5408RT - 85VL **| 32P3Y-J
lec(Power down) = 50 A (max) M5MB408FP- 10VL *%| 32P2M-A
=0.4uA(typ) 100 MB5M5408TP- 10VL *%| 32P3Y-H
MBMB5408RT - 10VL *%x| 32P3Y-J
aM | 812K x8 MBMB5408FP-85VLL x| aopon-A | 580
Low Voltage Operation 85 MB5M5408TP-85VLL *%| 32P3Y-H
(3.0~38V) M5M5408RT - 85VLL *%| 32P3Y-J
lcc(Power down) =10nA(max) M5M5408FP- 10VLL **| 32P2M-A
= 0.4uA(typ) 100 M5M5408TP- 10VLL *%| 32P3Y-H
MB5M5408RT - 10VLL *%| 32P3Y-J
% : New product %% : Under development
MITSUBISHI
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LSls

INDEX BY FUNCTION

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

Operating Memory Memory |Stand-by current . Access time (ns)
voltage range capacity |configuration| (model name in Operating Type name
(Note 1) (bit) (word) parentheses) voltage range 55 70 | 100 | 150
MBMB256CP Olo o
MBM5256CFP 0Olo o
5V+10% |MBMB256CVP | O | O | O
100A (LL) MBM5256CRV | O | O | O
256K | 32Kx8 | 5 A XU MBMB256CKP | O | O | O
MBMB5256CFP 0 O
3.0~36V/55V | MEMB256CVP o o
MBM5256CRV 0] o
MBM51008AP | © | O | O
50uA (L) M5M51008AFP O O O
100A (LD MBM51008AVP | © | O | O
MBM51008ARY | © | O | O
~20~70°C SV£10%  —emB1ToBAP O] o O
MBMS1TOBAFP | O | O | O
128K x 8 2uA (S MBMB1TOBAVP | O | O | O
MBMSITOBARY | O | O | O
™ M5M51008AFP 0] o
?gﬁﬁ Et’u MBM51008AVP 0| o
30~36v/55y | MEMET00BARV 0o
MBM51TOBAFP 0o
2uA (SL MBMS51TOBAVP 0] o
MBM51TOBARY o1 o
500A (L) MBM51016ATP )
BAKX16 | jopa (b | SVETOR  FusMBIOI6ART o 1o
MB5M5256CP 0o
MBMB5256CFP 0o
5V+10% | M5M5256CVP o]0
20uA (LD MBMB256CRV. oo
256K | 32Kx8 | T4 A (XD M5MB256CKP 0] o
MBMB5256CFP 0| O
3.0~36V/55V | MEMB256CVP 0| o
M5M5256CRV 0] o
) MBM51008AP 00
1001A (L) MBM51008AFP 0| o
20uA (LD MBMS51008AVP 0] o
. | M5M51008ARV 0o
—40~85%C SV£10%  ~5MB1T08AP oo
MBM51TOBAFP 0o
128K X 8 4un GO M5M51TOSAVP ol o
1M MBMS51TOBARY 0| O
MBM51008AFP 0| O
100uA- (L) MBM51008AVP 0] o
20uA (LD
30~36v/55y | MEME1008ARY 0| o
OOV A EMB1 TOBAFP 0| o
4uA (SD) MBM51TOBAVP 0] o
MBMS51TOBARY 0| O
100RA (L) | M5M51016ATP o
BAKX16 | oA by | VE10%  UeVEioTeART 0

Note 1. Products with an operating temperature range from —20°C to 70°C are called “W versnon "
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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W HIGH SPEED STATIC RAMs (5V Version)
Memory|Configuration N . Access time Package
apacity| (Word X Bit) Circuit function Max (ns) Type name outline Page
2 MBMB257DP- 12 24P4Y
MBMB257DJ-12 24P0J
s MBM5257DP- 15 24P4Y
MBM5257DJ- 15 24P0J
M5M5257DP- 20 24P4Y
286K x 1 20 MBM5257DJ-20 24P0J 4-3
MBM5257DP- 151 24P4Y
lcc Stand by S0uA (max) 15 M5M5257DJ- 15L 24P0J
(Vee = 3.0V) :
Low Power Vession ” MBM5257DP- 201 24P4Y
MBM5257DJ- 201 24P0J
12 M5M5258DP- 12 24PAY
MBM5258DJ- 12 24P0J
s MBM5258DP- 15 24P4AY
MBM5258DJ- 15 24P0J
MBMB258DP- 20 24P4AY ,
64K x 4 20 M5M5258DJ- 20 24P0J 4-8
MB5M5258DP— 150 24P4Y
lcc Stand bY 50L1A (max) 15 M5M525BDJ" 1 5L 24POJ
(Vec = 3.0V)
. MBM5258DP- 201 24P4Y
V.
256K Low Power Version 20 MBMB258DJ- 20L 24P0J
2 MBM5278DP- 12 28P4Y
M5M5278DJ- 12 28P0J
MBM5278DP- 15 28P4Y
5 MBM5278DJ- 15 28P0J
8-bit 1/0 MBM5278DFP- 15 28P2W-C
' MBMS278DVP- 15 28P2C-A
M5M5278DP- 20 28P4Y
2 MBM5278DJ-20 28P0J
MBM5278DFP- 20 28P2W-C
32K x8 M5M5278DVP-20 28p20-A | 4713
MBM5278DP- 151 28P4Y
5 MBM5278DJ- 151 28P0J
~ MB5MB5278DFP- 151 28P2W-C
oo Sand B A M5M5278DVP- 151 28P2C-A
Low Power Version MBM5278DP- 20L 28P4Y
20 MBM5278DJ- 20L 28P0J
MBMB278DFP-20L 28P2W-C
MBMB278DVP- 201 28P2C-A
MITSUBISHI
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MITSUBISHI LSIs

INDEX BY FUNCTION
I HIGH SPEED STATIC RAMs (5V Version] (Cont.)
nfi tion - . Access time Package
2’;;':;:;’/ %&orgu;aBi(:) Circuit function, Max (ns) Type name ou'dinge Page
s MBM51001BP- 15 28P4F
MBM51001BJ- 15 28POK
20 MBM51001BP-20 28P4F
MB5M51001BJ- 20 28POK
MBM51001BP- 25 28P4F
Mx1 25 MBM510018J-25 2spok | 4710
2 MBM51001BP- 20L 28P4F
MBMS1001BJ-20L 28POK
5 MBMS51001BP- 250 28P4F
" MBM510018J-25L 28POK
s MBM51004BP- 15 28P4F
MBM51004BJ- 15 28POK
20 MBM51004BP- 20 28P4F
MBMS1004BJ-20 28POK
MBM51004BP- 25 28P4F
286K < 4 25 MBM510048J-25 28POK 4-25
2 MBM51004BP- 20 28P4F
MBM51004BJ- 20L 28POK
- MBM51004BP- 250 28P4F
MBM51004BJ- 251 28POK
Il HIGH SPEED STATIC RAMs (5V Version) (300mil)
Configuration . ' Access time Package
2"32’:;{‘; (Wor% " Bii) Circuit function Mo oy Type name outlinge Page
s MBM51288BKP- 15 32P4Y
MBM51288BKJ- 15 32P0J
MBM51288BKP- 20 32P4Y
20 MBM51288BKJ- 20 32P0J
MBM51288BVP- 20 32P3H-E
MBM51288BKP- 25 32P4Y
25 MBM51288BKJ- 25 32P0J
M | 128K x8 M5MB1288BVP-25 3opan-g ] 4%
MBM51288BKP- 20L 32P4Y
20 MBM51288BKJ- 20L 32P0J
lec S(‘\f”d_bsy g\go‘“" MBMB51288BVP-20L 32P3H-E
Low Power. Version MBM5 1288BKP- 251 32P4Y
25 MB5MB51288BKJ- 25 32P0J
MBM51288BVP- 250 32P3H-E
MITSUBISHI
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INDEX BY FUNCTION
M HIGH SPEED STATIC RAMs (Low voltage Version)
i tion _— . Access time " Package
g:’:gz %3&’;3”;38“) Circuit function Max (ns) Type name outlin% Page
MBSMB5V278DP- 15 28P4Y
15 MBMBV278DJ- 15 28P0J
Vec=33v T 10% MEMBV278DVP- 15 28P2C-A | ¢ o
-5% MBMB5V278DP- 20 28P4Y
' 20 MBMBV278DJ- 20 28P0J
M5MB5V278DVP- 20 28P2C-A
256K | 32K x8 " MSMB5V278EJ- 10 *x| 28P0J
MSM5V278EVP- 10 *%| 28P2C-A
Voo =33+ 10% 12 M5MB5V278EJ- 12 x| 28P0J 5-9
5% MBMBV278EVP-12 *%| 28P2C-A
15 M5M5V278EJ- 15 *%| 28P0J
M5M5V278EVP- 15 *%| 28P2C-A
%% : Under development
M HIGH SPEED STATIC RAMs (Synchronous)
nfi tion o . Access/Cycle Package
gz’;‘gg %%orgu;aeﬁ) Circuit function () t4 Type name outlini Page
55/10.0 MBM5V1132FP-6 *
Vce = 3.13~386V 7.0/133 M5M5V1132FP-7 *
Sync. Burst Pipeline 8.0/15.0 M5M5V1132FP-8 *
10.0/16.7 | M5MBV1132FP-10 *| 4 oopes-c | 5718
SV:c N 31 t3~P_3-€?.V 7.0/133 M5M5V1132FP-7L *
Lo Bt Version 8.0/150 | M5SM5V1132FP-8L *
lcc Stand by = max 200uA 10.0/16.7 | M5M5V1132FP-10L *
‘ 30/6.7 MBM5V 1132AFP-3 *k
1M | 32K x 32 ) MBMBV1132AGP-3 *%| 100P6A
40/80 MBM5V1132AFP-4 *%| 100P6S-C
bk M5M5V1132AGP- 4 *%| 100P6A
Vce = 3.13~38V 55/10.0 M5M5V1132AFP-6 *k| 100P6S-C | o o
Sync. Burst Pipeline : ’ M5M5V1132AGP-6 *%| 100P6A
70/133 M5MS5V1132AFP-7 *%| 100P6S-C
M5M5V1132AGP-7 *%| 100PBA
8.0/ 1 50 MBM5V1132AFP-8 *%| 100P6S-C
’ ) M5M5V1132AGP-8 *%| 100P6A
% : New product %% : Under development
MITSUBISHI
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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.

Use, recommended operating conditions, etc.

LDiﬂerence of Electrical Characteristics
Package strip
- Memory style, Capacity etc.

("6M” indicates AS memory)

Type a sign Mitsubishi main designation

Example . 2.(Package)

Auxiliary outline code

Package outline®

Package structure®

Number of pins

: DIP (Except for Plastic)
: SOP

: TSOP

: DIP ( Plastic)

: SIP, ZIP

: QFP

: PGA

: Specialize, SIP

: Leadless, PLCC, SOJ

O W oo U h WN =

® K : Glass-sealed ceramic
N : PCB Module (Glass epoxy)
P : Molded plastic

| Amrrsualsm
1-186 ELECTRIC
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PACKAGE OUTWARD

DIP SOP
24pPay m 28P2W-C
m 32P2M-A
28pa
TSOP
28P4F
. ' 28P2C-A
28P4Y V 28P2C-B
32P3H-E
32P4
32Pay
« 32P3Y-H
32P3Y-J
SOJ
44P3W-H
28POK M
44P3W-J
24pP0J w
28P0J
QFP
32P0J
S 100P6S-C
MITSUBISHI
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PACKAGE OUTLINES

MITSUBISHI LSis

24P4Y

Plastic 24pin 300mil DIP

EIAJ Package Code

JEDEC Code | Weight(g) |

* DIP024-P-0300

161

Scale : 2/1

@ ® °£
o N e Yl Ol Tl W e Y e Y e O e Y e WO ol M - .
O w
O .
| P22 N N P [ O [y [y [y [ B 'q?
@ ® B
D Dimension in Millimeters
Symbol Min Nom Max
A — — 475
- o Al 0.51 ~ —
Iml < A2 - 365 =
L 1 L b 0.4 0.5 0.6
SEATING PLANE | U ‘[ - b 1 o e
! bp 0.9 1.0 1.3
ot c 0.2 0.25 0.32
L@_] b1 b b2 D 29.4 29.6 29.8
. E 6.75 6.9 7.05
[e] - 2.54 -
[el - 7.62 —
L 3.0 -
9 0° — 15°
28P4 Plastic 28pin 600mil DIP
EIAJ Package Code | JEDEC Code Weight(g) |
* DIP028-P-0600 - 38 1
Scale : 1.5/1
@ ® °¥
ANNAOAANNNNNNN %
)O of v
NEVAVAVRAVAVEVEVEVRYRVRVEVEY -
(@) cc;

Dimension in Millimeters

Symbol

1-18

ELECTRIC

D Min Nom Max
A — — 55
AL 051 - -
3 i i s A2 - 38 —
b 4 0. 06
SEATING PLANE ¥ 3 b1 (1J,1 1.2 15
- U g c 0.22 0.27 0.34
— o D 36.5 36.7 36.9
E 1285 | 130 13.15

b b
EL,] ! I & = 2.54 -
1l — 15.24 -
L 3.0 — -
6 0 — 15°
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28P4F : Plastic 28pin 400mil DIP
EIAJ Package Code | JEDEC Code | Weight(g) |
* DIP028-P-0400 | — 1 2.9
Scale : 2/1
@ ®
o T e e T i o Y o Yo T e Y Yo e O o A o
wl
O
DU T LT LT LT
@
D Symbol Dimension in Millimeters
Y Min Nom | Max
A - — 5.08
| ] Al 0.51 — —
< Tl < A - 38 -
SEATING PLANE U C L b 0.4 0.5 0.6
z bt 1.1 1.2 1.5
! b2 0.9 1.0 13
c 0.2 0.25 0.32
D 3448 | 3468 | 34.88
L@J b1 bl b2 E 9.5 | 94 9.55
[e] — 2.54 -
- 10.16 —
L 3.0 - ~
] 0° — 15°
28P4Y Plastic 28pin 300mil DIP
EIAJ Package Code JEDEC Code Weight (g)
* DIP028-P-0300 — 1.93
Scale : 2/1
@ @ o
e e VYl YO O e U e WY e YO O e e Y oo 0 ok B ==Z=i
O w =
O
| P2 L P P P N [ A [ I [ Ny [ W N o | —
@) <
D Dimension in Millimeters
Symbol Min Nom Max
A - — 475
. ) Al 0.51 - -
< iml < A2 - 3.65 —
\ g — ) ) b 0.4 0.5 0.6
. [ I B b 1.1 1.2 15
o < b2 0.9 1.0 1.3
— T 4 c 0.2 0.25 0.32
, D 34.45 | 3465 | 34.85
SEATING PLANE (e b1 b b2 E 6.75 6.9 7.05
T (e] - 2.54 —
= 7.62 —
L 3.0 — -
6 0° — 15°

MITSUBISHI
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PACKAGE OUTLINES
32P4 Plastic 32pin 600mil DIP
EIAJ Package Code | JEDEC Code | Weight(g)
* DIP032-P-0600 | — | 4.08
Scale : 1.5/1
@ ® °l
ANNNONNNONNNNONMNN +
% @) O w
UUUUUUUUT U
@ ® «
. D ) Symbol D,\;rir:)ensionNigmMillime'\;eaf
A - - 5.1
yr T ’\! Al 0.51 — -
< In] < A2 — 38 —
y | — [ b 0.35 0.45 055
ol U g by | 11 1.2 15
r— c 0.2 0.25 0.32
D 40.4 40.6 408
SEATING PLANE ' !@ b1 b é 125 13;24 115
el - 15.24 —
L 3.0 — -
6 0 — 15°
32P4Y

Plastic 32pin 300mil DIP

EIAJ Package Code JEDEC Code Weight (g)
* DIP032-P-0300 —

Scale : 2/1

(<) ' ® o
i T e T e Yo Yl e T e e e Y e e O e Wl AN e e B ol

O w
©)

P2 L O N P P [ Ny [ Iy S [,y [ S O |

@
Dimension in Millimeters
D Symbol Min Nom Max
A - - 4.75
Al 0.51 - —
- ! L | 9 A2 - 365 =
1Nl ] - b | 04 | 05 | 08
— - r 3 b1 1.1 1.2 1.5
g I | U I z b2 | 0.9 1.0 13
y c 0.2 0.25 0.32
D 39.56 39.76 39.96
. E 6.75 6.9 7.05
SEATING PLANE el b1 b b2 [e] — 2.54 -
" - 7.62 —
L 3.0 - -
[ 0° — 15°

g MITSUBISHI
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PACKAGE OUTLINES
28P2W—-C Plastic 28pin 450mil SOP
EIAJ Package Code JEDEC Code |  Weight(g)
* SOP028-P-0450 — 0.58
Scale : 2.5/1 b
e ; . f—.-ﬂ
¥l ow O R _L__ "El'
O Recommended Mount Pad
L___H H Ifl g glfl gH g H [fl H H g F ; Svmbol Dimension in Millimeters
@ A ymoo Min Nom Max
A - - 2.4
Al 0.05 — —
A2 — 2.0 -
b 0.35 0.4 0.5
I‘_'TA2 AL c 013 | 015 | 02
D D 17.3 175 17.7
E 8.2 8.4 8.6
AN 6 [e] - 1.27 -
o - </l He | 1163 [ 11.93 [ 12.23
— L 0.8 1.0 1.2
LlL UE Oy _.E:J.I L — | 1765 —
—He— y | - - 0.15
) [ 0° — 10°
Detail £ b = 076 | -
el - 10.58 —
12 1.75 — —
32P2M—A Plastic 32pin 525mil SOP
EIAJ Package Code JEDEC Code Weight (g)
* SOP032-P-0525 — 1.29 @ be
Scale : 2.5/1 _TT—
@ ) - T—_ H‘
 NOAAHANNAAHAAAN A ‘ )
_____
J O ===
Q L1 Recommended Mount Pad
HHHOOCE0BEEHEEEE ) Symbol|—2rnension in Mil;meters
O ® F A - — 3.05
A AL 0 0.1 0.2
A2 - 2.75 —
b 0.35 0.4 0.5
c 0.13 0.15 0.2
D 20.55 20.75 20.95
E 11.3 114 115
(e] - 1.27 -
He 13.8 14.1 14.4
L 0.6 0.8 1.0
L1 — 1.35 -
y - - 0.15
[ 0° — 8°
b2 - 0.76 —
fel - 13.34 =
12 1.27 — —
MITSUBISHI
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PACKAGE OUTLINES

28P2C-A Plastic 28pin 8 x 13.4mm TSOP( )
EIAJ Package Code | JEDEC Code | Weight(g) |
- 1 — [ 0.23 ] v
D
Scale : 3/1 @ l‘ "
=== | —
=== \ —
N | ]
Hp [ TR S T
b o 1T | 1]
|| ! I
22 ::l@ 3 @ — I —
= = 12
b= = =
zb = = [ Y] Recommended Mount Pad
i == ==]
= = :% Dimension in Millimeters
== ==]
= = % - Symbol— Nom Max
@ A = - 1.2
Al 0 0.05 0.15
F A2 - 1.0 -
?\ < b 0.15 0.2 0.3
c 0.13 0.15 0.2
Jl\ l\\)_%)_ L1 D 11.7 11.8 11.9
E 7.9 8.0 8.1
N o [e - 0.55 —
< Hp 13.1 134 13.7
L 0.4 0.5 0.6
~ L1 - 0.8 -
L
< ® Y — — 0.1
4 0° — 10°
Detail F b2 - = 0.25 —
I2 0.9 — -
Mb - 12.0 —
28P2C—-B Plastic 28pin 8 X 13.4mm TSOP( 1)
EIAJ Package Code | JEDEC Code | Weight(g) | :
— 1 — | 0.23 ]
Mb
Scale : 3/1 @ "—_‘—_——’I
=== | —
== , —
[ | [ |
Ho ‘
° | , T
Ee) I 1
o o || - N
= -y s = | =
= = = Lz
pa = it
w = O ’;% = Recommended Mount Pad
]
= = E: Dimension in Millimeter
= = = Symboll 7 ensio illimeters
= = i in Nom Max
) = A = = 1.2
Al 0 0.05 0.15
F A2 - 1.0 —
— < b 015 | 02 03
— L c 0.13 0.15 0.2
S ) L1 D 1.7 11.8 11.9
E 7.9 8.0 8.1
(€] - 0.55 -
Hp 13.1 134 137
L 0.4 0.5 0.6
L1 - 08 | -
2 = - 0.1
[ 0° — 10°
Detail F b2 — 0.25 —
- 12 0.9 - —
Mp - 12.0 =
MITSUBISHI
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MITSUBISHI LSls
PACKAGE OUTLINES

32P3H—E Plastic 32pin 8 X20mm TSOP( 1)
EIAJ Package Code | JEDEC Code Weight(g) |
TSOP32-P-0820 | — 0.37 Vo
Scale : 3/1 @ l-—————-l
== . c/
Ho . I | .
: : | T
1
< o HE
== 12
= 2
w =5 Recommended Mount Pad
=
= Symboll—Rimension in Millimeters
® = o Y Min Nom Max
A — — 1.2
Al 0.05 0.125 0.2
A2 — 1.0 -
F b 0.15 0.2 0.3
< c 0.105 | 0125 | 0175
g D=\ | D | 183 | 184 | 185
SN TG E 7.9 8.0 8.1
o @ _ 0.5 -
< Ho | 19.8 20.0 20.2
L 0.4 0.5 0.6
z L1 - 0.8 —
y - - 0.1
Detail F R e
12 0.9 — —
Mp — 18.6 —
32P3H—F Plastic 32pin 8 Xx20mm TSOP( 1)
EIAJ Package Code JEDEC Code Weight (g) ,
TSOP32-P-0820 — 0.37
Mb
Scale : 3/1 @ r—-l
=== l —
=3 ' —
o | IR
i D g T
N N
'
OF @ — | —
= L2
=
w = Recommended Mount Pad
=
== Symbol Dimension in Millimeters
= YMBOI™ Min Nom Max
@ ® A = - 1.2
Al 0.05 0.125 0.2
A2 — 1.0 -
b 0.15 0.2 0.3
F < ] c 0105 | 0125| 0.175
L D 18.3 18.4 18.5
St = E 7.9 8.0 8.1
(€] - 0.5 -
Hp 19.8 20.0 20.2
» L 0.4 0.5 0.6
L1 - 0.8 -
y - - 0.1
— 10°
Detail bi = 0225 | —
12 0.9 - -
Mp - 18.6 —
MITSUBISHI
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, MITSUBISHI LSIs
PACKAGE OUTLINES

32P3Y—H Plastic 32pin 400mil TSOP(II)
EIAJ Package Code JEDEC Code | Weight(g) | )
TSOP032-P-0400 — | 0.53 - 0
Scale : 3/1 . __'_r_
. I —
@ ® . | -
7 A AAAAAAAAAARAARAARA J S| —-—r—-—

Recommended Mount Pad

He
E
N\

Symbol Dimension in Millimeters
Y Min Nom Max
Ul A - — 1.2
_;___gl:f"ﬂ HHHHHHHBEHHHHH @H@ 2 2; 0.05 ?-[1)25 0.2
A - , =
c b 0.35 04 05
“H— c 0105 | 0125 | 0.175
D T D 20.85 | 2095 | 21.05
5 3 E 10.06 | 10.16 | 10.26 .
O e 1 e e e e e O s e 3 “ g €] - 1.27 -
F l. He | 1156 | 1176 | 1196
(el b L 04 05 06
[=EN | I
A2 I Al y — — 0.1
6 0 — 10°
Detail F Mg - 10.36 -
12 0.9 — —
b2 — 0.76 —
32P3Y—-J Plastic 32pin 400mil TSOP (1I)
EIAJ Package Code JEDEC Code |  Weight(g)
TSOP032-P-0400 - 0.53
Scale : 3/1 ’ e b2
F .
0 @ J
A AAAAHHAAAAAAARAA e =

0 |

Recommended Mount Pad

Hlw

Symbol Dimension in Millimeters

Y Min Nom Max

A — - 1.2

‘ Al 0.05 0.125 | 02

) FHFEFHEOOHBEOBEEED O e iy

@ ® : : -
c 0105 | 0125 | 0.175

D 2085 | 2095 | 2105

D E 10.06 | 1016 | 10.26

I . =| e — 1.27 —

He | 1156 | 1176 | 1196

=l L 0.4 05. 0.6

L1 - 0.8 - —

e gy e -1

6 0° - 10°

ME - 10.36 -

. 12 0.9 - -

Detail F b = 0.76 =

A MITSUBISHI
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MITSUBISHI LSlis

PACKAGE OUTLINES
44P3W—H Plastic 44pin 400mil TSOP (II)
EIAJ Package Code JEDEC Code Weight(g)
TSOP044-P-0400 — 0.47
Scale : 3/1 TTE] biTr-
' . ] —
_ 3 | =
ARAAAAARAARAAAARAAAAAAAARA FJ g —
Il un:::';:::’u
How ) Recommended Mount Pad
Dimension in Millimeters
Symbol Min Nom Max
A — — 1.2
HHHHHBEHEBEHHHBHHHEBEHEHEHEH S AL 0.05 0125 [ 0.2
o) @ A Ao - 10 =
c b 0.3 0.35 0.45
T c 0.105 | 0125 0175
— D 1831 | 1841 | 1851
D ] f‘j 3 E 10.06 | 10.16 | 10.26
3 e € — 0.8 -
r . I. He | 1156 | 1176 | 11.96
L 0.4 05 0.6
[ | b | I L - 08 —
] v re || AL y — - 0.1
0 0° - 10°
Detail F Mg - 10.36 -
I2 0.9 - -
. b2 — 0.5 -
44P3W—-J Plastic 44pin 400mil TSOP(II)
EIAJ Package Code JEDEC Code Weight (g) .
TSOP044-P-0400 — 0.47
Scale : 3/1 @ ba
3 4] -
—————
) @ | o
AAAAAAAARARAAAAAAAAAARAAA e Y —
@) ‘ T |
w W - T
T Recommended Mount Pad
Symbol Dimension in Millimeters
YmMbO Min Nom Max
A - - 1.2
U A 0.05 0.125 | 0.2
i EEEEEEEEEEE R L 9 v T =
@ @ LA b 0.3 035 | 045
c c 0.105 | 0125 | 0.175
f— D 1831 | 1841 | 1851
: E 10.06 | 10.16 | 10.26
3 NI HE | 1156 | 11.76 | 11.96
. L 0.4 05 0.6
L1 — 0.8 -
Yy - - 0.1
A2 l Al 7] 0° - 10°
ME B 10.36 -
Detail F I2 0.9 — -
b2 — 0.5 —

x MITSUBISHI
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MITSUBISHI LSIs

PACKAGE OUTLINES

28PO0OK Plastic 28pin 400mil SOJ
EIAJ Package Code JEDEC Code Weight (g)
* S0J028-P-0400 MO-061AA 1.08
. (e] b2
Scale : 3/1 -n'—r—
D —_ —
e — 0
® 7 f =l
I e e I A A o B e p— /ﬂ ) S
] |
O
Recommended Mount Pad
O / Dimension in Millimeters
L_!L_II_I“[:II_ID\_IL,JI_I\_JI_ILJLJL_I_JL =) SymEol™ Min Nom Max
@ A 3.35 3.45 355
L Al 0.8 — —
b b 0.38 0.43 05
b1 0.66 0.7 0.81
c 0.18 0.2 0.25
D 18.28 18.41 18.54
< E 10.03 10.16 10.29
e] - 1.27 —
9.27 9.4 9.53
HE 11.05 11.18 1131
L 2.25 2.35 2.45
y - — 0.1
b2 - 0.75 —
I - 1.2 —
12 2.0 — —
24P0J Plastic 24pin 300mil SOJ
EIAJ Package Code JEDEC Code Weight (g)
* S0J024-P-0300 - 0.68
Scale : 3/1 *I‘l‘—_@ b2
D c *""_’"_-B-
| s
@ ® —_— =
i o e O 0 O I I 0 o O M W |
D O « ¢
Recommended Mount Pad
O
oo ooooog Symbol Dimension in Millimeters
@ Y Min Nom Max
L A 335 | 345 | 355
A1 0.8 - -
by b 0.38 0.43 0.5
b1 0.66 0.7 0.81
c 0.18 0.2 0.25
/ \ D 15.74 15.87 16.0 .
Tt = E 7.52 7.62 772
< WA A A< B - [ 1w | -
y 6.73 6.86 6.99
He 8.35 8.45 8.55
E ; SEATING PLANE L 2.25 2.35 2.45
y - — 0.1
b2 - 0.75 -
I - 1.2 -
I2 2.0 — —
MITSUBISHI
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MITSUBISHI LSls

PACKAGE OUTLINES
28P0J Plastic 28pin 300mil SOJ
EIAJ Package Code JEDEC Code |  Weight(g)
* S0J028-P-0300 - 1 0.81
Scale : 3/1 . __'_'__@ b_z_‘_l__
D _——11':—‘_'9'—
c | i B

He

Dimension in Millimeters

® ® [
e S A e Y e Y e e e e e S e s O B |
w =
:) O Recommended Mount Pad
O
L

| NS N D N N N [ N [ N [ N [ N [ N N g N Iy e

Symbol Min Nom Max
A 3.35 3.45 355

Al 0.8 = —

b 0.38 0.43 05
b1 b1 0.66 0.7 0.81
c 0.18 0.2 0.25
D 1828 | 1841 | 1854
£ 7.52 7.62 7.72

< E - 127 -
[el 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 — —

32P0J Plastic 32pin 300mil SOJ
EIAJ Package Code JEDEC Code |  Weight(g)
* S0J032-P-0300 — 1 1.03
Scale : 3/1 —1—1*—@ b
D =t
c | ll B

>

———-—

® @ T_ |
| o N e O e N e Y e e Y s s A o N e Y e s O e Y e |
i St
D Ol
Recommended Mount Pad
O ‘
L

He

T S S =T Dimension in Millimeters

6 == = = aled i Symbol i Nom Max
A 3.35 3.45 3.55

Al 0.8 - -

b 0.38 0.43 0.5

b1 b1 0.66 0.7 0.81

c 0.18 0.2 0.25

D 20.82 20.95 21.08

z E | 75 | 762 | 772

< [e] = 1.27 -
6.73 6.86 6.99

He 835 | 845 8.55

SEATING PLANE L 2.25 235 2.45

y - — 0.1

b - 0.75 -

il - 1.2 -

12 2.0 - -

MITSUBISHI
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100P6S—C Plastic 100pin 14 x20mm body QFP
EIAJ Package Code JEDEC Code | Weight(g) |
* QFP100-P-1420 | 1.58 , MD
Scale : 2/1 Ho @ ] )
-E- 1 =
D l | H
@ L
BAARRARRRARRRARRRAS 5 i
@ = Q =) l__.,' | [
[ =/ = R
= = ;2 I]D t il
= =
=== BE= Recommended Mount Pad
% = Dimension in Millimet
= = imension In Millimeters
= E M Symbol Min Nom Max
= = N I X
= = AL 0.2 0.35 05
= == A2 - 2.8 =
= O == b 0.25 03 | 04
= == c 0.13 0.15 0.2
@ == = @ D | 138 14.0 14.2
E | 198 | 200 202
(e] - 0.65 —
Ho | 176 17.9 18.2
He | 236 239 24.2
L 0.6 0.8 1.0
[ - 7\ L1 — 1.95 —
B RV L = = &
- JL F e - 0.35 —
& 6 B 15 - =
v ] Detail F Mb — 15.3 -
» Me - 213 -

MITSUBISHI
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SHIPMENT FORMS ACCORDING TO IC TYPES

MITSUBISHI LSIs

. Shipment forms
Type name Package outline Tube Pallet Tope & Reel

M5M5255BP 28P4 (DIP) O

MB5M5256BP 28P4 (DIP) @]

MB5MB5255CP 28P4 (DIP) O

MBMB256CP 28P4 (DIP) O

M5M5255BKP 28P4Y (DIP) O

MBM5256BKP 28P4Y (DIP) O

MBMB5255CKP 28P4Y (DIP) O

MBM5256CKP 28P4Y (DIP) O

M5M5255B8FP 28P2W-C (SOP) @] O
MB5M5256BFP 28P2W-C (SOP) O @]
MB5M5255CFP 28P2W-C (SOP) @] O
MBM5256CFP 28P2W-C (SOP) @] @]
MBMB256BVP, RV 28P2C (TSOP) O O
M5M5256CVP, RV 28P2C (TSOP) @] O
M5M51008AP 32P4 (DIP) O

M5M51TOBAP 32P4 (DIP) O

M5M51008BP 32P4 (DIP) @]

MBM51008AFP 32P2M-A (SOP) O O
MBM51TOBAFP 32P2M-A (SOP) O @]
M5M51008BFP 32P2M-A (SOP) @] O
MBM51008AVP, RV 32P3H (TSOP) O O
M5M51TOBAVP, RV 32P3H (TSOP) @] @]
M5M51008BVP, RV 32P3H (TSOP) @] @]
MBM51016ATP, RT 44P3W (TSOP) @] O
MB5MB51016BTP, RT 44P3W (TSOP) @] O
M5M5408FP 32P2M-A (SOP) o) O
MBMB408AFP 32P2M-A (SOP) O @]
M5M5408TP, RT 32P3Y (TSOP) @] @]
MBMB408ATP, RT 32P3Y (TSOP) O O .

% High-Speed SRAMs are shipped in tubes.
¥ MITSUBISHI
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PRECAUTIONS IN HANDLING MOS ICs/LSlIs

MITSUBISHI LSIs

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 IC/LSIs 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/LSl.

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/LSIs 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 IC/LSIs 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 TMQ 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 IC/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/LSIs

1. The printed wiring lines to input and output terminals
of MOS IC/LSIs 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 and/or output, terminals of
MQOS 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 a MOS IC/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.

MITSUBISHI
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LOW POWER DISSIPATION SRAM
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M5M5255BP, FP,KP-70,-85,-10,-12,-70L,-85L,
-10L,-12L,-70LL,-85LL,-10LL,-12LL

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

MITSUBISHI LSIs

DESCRIPTION
The MBM5255BP, 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 MBM5255BP, FP, KP provides two chip select input
(S, S2). It is ideal for battery back up application.

FEATURES

Access Power supply current
Type name time Active Stand-by
(max) (max) (max)
M5M52558P, FP, KP-70 70ns
M5M5255BP, FP, KP-85 85ns 2mA
M5M52558BP, FP, KP-10 100ns
M5M52558BP, FP, KP-12 120ns
M5M52558P, FP, KP-70L 70ns 100 A
M5M5255BP, FP, KP-85L 85ns 70mA (Veec =5.5V)
M5M5255BP, FP, KP-10L 100ns 50u A
M5M5255BP, FP, KP-12L 120ns (Vec = 3.0V)
M5M52558P, FP, KP-70LL 70ns 20u A
M5M5255BP, FP, KP-85LL 85ns (Vec =5.5V)
M5M5255BP, FP, KP-10LL | 100ns 10uA
M5M5255BP, FP, KP-12LL | 120ns (Vee = 3.0V)

® 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 Si, Sz

® Common data 1/0

PIN CONFIGURATION (TOP VIEW)

\J

(A4—[T]O 28] vce (BV)
W MRITE
Az—[2] 27W contRoL inpuT
A7—[3] [26]«—A13
As—[4] z [25]+—As | ADDRESS
ADDRESS | As—[E] g [24]«—As [ INPUTS
INPUTS | A4—»[B] & 23] A1
As—[T] ﬁ 22]—sz  CHIP SELECT
A2—[8] o [2T]«—At0  ADDRESS INPUT
T CHIP_SELECT
A1 —+[3] m 20051 ek
L Ao—[10} = [T9]«»DQs
DATA (DQ1«+[TT] e [18]+>0Q7| paTa
INPUTS/ 4DQ2 ++[12] [T7]«>DQ6 p INPUTS/
OUTPUTS | g ea T3] [76]«>Das| OUTPUTS
(ov) GND  [T4]. [15]+>DQ4
Outline 28P4(P) .
28P2W-C(FP)
28P4Y(KP)
® Package
M5M5255BP ............................... 280!!'\ 600m|| D|P
M5M5255BKP ............................. 2801” 300m|| D|P

M5M5255BFP -+ 28pin small outline package(SOP)

APPLICATION

Small capacity memory units

BLOCK DIAGRAM
(s (5 . oar )
A13 (26 paz
Aa(l 2 W 32768 WORD x c fr oas DATA
A2 (2 Zel |8 88IT g 2 DA% L NpUTS/
w
A7 (3 41 e =T e ™1 <™ = BQs | ouTPUTS
A (2 £3 3 (512 ROWS x u 7 DQs
s (2 5 5 512 COLUMNS)| | | 2 ‘é a7
w
ADDRESS INPUTS o A4 8 P
A (7
. X 1 '
A2 o
. B8 =
! Zo | | |26 zE—
Ao (10 u 20 i
A AL 38 <2
h g g3 |83 cLoC 5
Al =] LOCK Q |
o () 2 GENERATOR
- !
N 1
WRITE CONTROL 7
npuT W @D ,FD @28) vee(5V)
cHip seLect | ST@0) 1 GNDOV)
it N G B = ©

: * MITSUBISHI
" ELECTRIC




MITSUBISHI LSis

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

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

FUNCTION ’

The operation mode of the M5MS5255BP, FP, KP is de-

termined by a combination of the device control inputs Si,

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 St and the high level S2. The

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

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 S1 and S2. The power supply current
is reduced as low as the stand-by current which is specified
as lcca or lccs, 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

stable during the entire cycle. The data is latched into a cell mode.
on the trailing edge of W, St or Sz, whichever occurs first, FUNCTION TABLE
requirir.mgbt.he set-up and hold time relative to these edge to ST Mods ) oo
be maintained. o H | X | X | Non selection | High-impedance Stand-by
A read cycle is executed by setting W at a high level while X | L | X ]| Non selection High-impedance Stand-by
Si and S2 are in an active state(S1=L, S2=H) LIH|L Write Din Active
When setting S1 at a high level or Sz at a low level, the LIHIH Read Dout Active
chip is in a non-selectable mode in which both reading and
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -03 ~7 V.
Vi Input voltage With respect to GND —-0.3 ~Vec +0.3 \%
Vo Output voltage 0 ~Vce \
Topr Operating temperature Ta=25C 0~70 °C
Tstg Storage temperature - 65~150 C
ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
- Limits .
Symbol Parameter Test conditions Min Tvp | Max Unit
ViH High input voltage 2.2 Veet0.3 \
ViL Low input voltage -03 0.8 v
VoH High output voltage loH=—1TmA 24 \
VoL Low output voltage loL = 2mA 0.4 \
I Input leakage current Vi=0~Vcec +1 wA
. S1=VH or S2=VuiL
lo Output leakage current Vi/o = O~Vee +1 wA
51 <0.2, S2>Vec— 0.2 output open :
lect Active supply current(AC MOS level) Other inputs < 0.2 or > Vecc — 0.2 30 65 mA
Min cycle
Si=ViL or S2=VH output open
lec2 Active supply current(AC TTL level) Other inputs =ViL or ViH 35 70 mA
i Min cycle
1. S2=0.2v, BP,FP,KP 2 mA
Other inputs = 0~Vc
lccs Stand by supply current 2). S12Vee - 0.2V, |BP,FP,KP-L 100 uA
S22 Vee - 0.2V,
Other inputs = 0~Vcd BP,FP,KP-LL 20 HA
1).S2=ViL 2). S1=Vi, S2=VH
lcca Stand by supcﬂy current Other inputs = O~Vce mA
Ci Input capacitance (Ta = 25°C) Vi=GND, Vi=25mVrms, f= 1MHz 6 pF
Co Output capacitance (Ta =25%C) Vo = GND, Vo = 25mVrms, f =1MHz 8 pF

Note 1. Direction for current flowing into IC is indicated as positive (no mark)
2. Typical value is VcC =5V, Ta=25C
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M5M5255BP,FP,KP-70,-85,-10,-12,-70L.,-85L,
-10L,-12L,-70LL,-85LL,-10LL,-12LL
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
M5M5255-70 MB5M5255-85 M5M5255-10 M5M5255-12
Symbol Parameter MBM5255-70L | MBM5255-85L | M5M5255-10L | M5M5255-12L Unit
M5M5255-T0LL | MBM5255-85LL | MEM5255-10LL | MEM5255-12LL
Min | Typ {Max| Min | Typ |[Max| Min | Typ {Max | Min | Typ [Max
tCcR Read cycle time 70 85 100 120 ns
ta(A) Address access time 70 85 100 120 ns
ta(st) Chip select 1 access time 70 85 100 120 ns
ta(s2) Chip select 2 access time 70 85 100 120 ns
tdis(S1) Output disable time after Si high 30 30 35 40 ns
tdis(S2) Output disable time after Sz low 30 30 35 40 ns
ten(S1) Output enable time after St low 5 10 10 10 ns
ten(s2) QOutput enable time after S2 high 5 10 10 10 ns
tv(A) Data valid time after address change 20 20 20 20 ns
TIMING REQUIREMENTS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
Write cycle
Limits
MBM5255-70 M5M5255-85 M5M5255-10 M5M5255-12
Symbol Parameter MBMB255-70L | MEM5255-85L | MBM5255-10L | M5M5255-12L Unit
MBM5255-70LL | MEM5255-85LL | M5M5255-10LL | MBM5255-12LL
Min | Typ |Max | Min | Typ |Max| Min | Typ [Max | Min | Typ [Max
tow Write cycle time 70 85 100 120 ns
tw(W) Write pulse width 55 60 60 70 ns
tsu(A) Address set up time 0 0 0 0 ns
tsu(AWH) | Address set up time with respect to W highl 65 75 80 85 ns
tsu(St) Chip select set up time 65 75 80 85 ns
tsu(s2) Chip select set up time 65 75 80 85 ns
tsu(D) Data set up time 30 35 35 40 ns
th(D) Data hold time 0 0 0 0 ns
trec(W) Write recovery time 0 0 0 0 ns
tdis(W) Output disable time after W low 25 30 35 40 ns
ten(W) Output enable time after W high 5 5 10 10 ns
MITSUBISHI
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M5M5255BP,FP,KP-70,-85,-10,-12,-70L,-85L,
-10L,-12L,-70LL,-85LL,-10LL,-12LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

TIMING DIAGRAM '
Read cycle
tcR
Ao~A14 ><
ta(A)
258 2SLEKLLK
% oo e oo %0 %0 %%
S2 (Note 4) ta(s2) XX (Note 4) 00,0.0,0,0,0,:,:,:,‘
. ta(s1) | tdis(S2)
ST (I
SRRIHKRLILKK LEEK, LIRS
Sr LSRR (Note 4)35558855, 2020205656 %% %% (Note 4)
000X AIKAIIIKAKELIN AR
ten(s1) tdis(S1)
DQ1~DA ten(S2)
1~DQs
(Dout)
W= “H" level
Write cycle (W control)
tow
Ao~A1a >< ><
R RTTREE, REEE, R R R R R RRRELE
S SRRRRIRRKKS (Note 4) SRR (Note 4) KRXRIKRKXRKNKKS
LRRRRRERRRLAAAKARN ORLHEIAIERLAKIEKLLEKL
TSI
& elelotetolelelelede! SRR
S RIS (Note  4) XX XXICXXN
SRRRRERERREIERRIRKIKKLLLKIN
tsu(A-WH)
tsu(A) tw(w) trec(W)
W N\ /
tsu(D) th(D)
DQ1~DQs DATA IN
(Din) STABLE
tdis(W) ten(w)
DQ1~DQs \\ // '/,
(Dout) 7 77 \ N\
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M5M5255BP,FP,KP-70,-85,-10,-12,-70L.,-85L,,

-10L,-12L,-70LL,-8

5LL,-10LL,-12LL

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

Write cycle (S1 control)
tew

Ao~A14 >K

SR RRRRKRIRAKLY
SRR
XKL

S2

tsu(a) ) tsu(st) trec(w)

QKRR IRLHKELIRRIRARARAK K IKKRE R KX KKKKKRN AX XK LEEAAHEILARR IR KKK KRR KRR K
W RO RS RIITIIIN R R AR
e O 0 220 202020 2020202020 2028%, AR ARSI
tsu(D) th(D)
D(%B;l))Oa DATA IN STABLE
I .
Write cycle (Sz control)
tow
Ao~Aia >< ><
tsu(a) , tsu(s2) trec(w)
S2 ) \\
R NSNS PSS SIS ESESSESASSESSESN 7
= RIS SORRLRIBELIILON - R R AIIIIIIKIIIKRKKS
Si SRIIRXRIIRS INOLE 4) R9IELIEEILRN R ot ) RS
RRRRRRERRRRAAAAARHEREREHRRARRRIEAD R LERRRRREERRRE
XSSP N RS SRR RSP RSRLSSELTIRRIRICR X
W ERAIKRLR SRREILLAAILIN R ) XIS
ZXRLILRS RXRIRXIIEIKRRR RXRIBIRHILHESS
tsu(D) th(D)
D(%I’D;‘))QB DATA IN STABLE

Note 3: Test condition

Input pulse levels: - wweeemerreemnneenenee ViH = 2.4V, ViL = 0.6V
INDUt rise and fall time «w-seeresesesemessssmssmnisinssnsnssiens 10ns vee
Reference levels «weereeeeresermeeeesnineninnnienens Vou = VoL = 1.6V 1.8kQ
Transition is measured *500mV from steady Da
state voltage.(for ten, tdis) 9900
Output loads: - srrerreereneeennne Fig. 1, CL = 100pF (BP, FP, KP-85, -10, -12, -85L, -10L, -12L, CL
-85LL, -10LL,-12LL)
CL = 30pF (BP, FP, KP-70, -70L, -7TOLL) Including
scope and JIG
CL=5pF (for ten, tdis)
Note 4. Hatching indicates the state is don't care. o Fig. 1 Output load
5. Writing is executed while S2 high overlaps ST and W low. -
6. If W goes low simultaneously with or prior to St low or S2 high, the output remains in
the high-impedance state.
7. Don't apply inverted phase signal externally when DQ pin is in output mode.
MITSUBISHI
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M5M5255BP,FP,KP-70,-85,-10,-12,-70L,-85L,
-10L,-12L,-70LL,-85LL,-10LL,-12LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

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

e Limits - )
Symbol Parameter Test conditions Vi Tvp Max Unit
Vceep) | Power down supply voltage 2 \
. . 2.2V = Vee(rp) 2.2
ST, \%
VI3T) Chip select input St 2V = Vooro S 2.0V Voo
: . 4.5V < Vcerp) 0.8
Vi(s2) Chip select input S2 Voorny < 4.5V 05 \%
Vee=3V, BP, FP, KP 2 mA
Other inputs=0~3V
IccPp) Power down supply current D). 502V 2). 5= BP, FP, KP-L 50 wA
Vee-0.2V, S2=Vec-0.2V | BP, FP, KP-LL 10% HA
* Ta=25%C, IcC(PD)= 1A
TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
. " Limits )
Symbol | Parameter Test conditions Min T Tyo | Max Unit
tsu(PD) Power down setup time 0 ns
‘trec(PD) | Power down recovery time tCcR ns
POWER DOWN CHARACTERISTICS
S1 control
Vce
4.5V 45V
tsu(PD) trec(PD)
_ 2.2V 2.2V
S
Sizvee-0.2v
S2 control
Vce
45V 45V
tsu(PD) trec(PD)
VIH
S2
0.2v 0.2V
S2=0.2v
MITSUBISHI

2-8 ELECTRIC



MITSUBISHI LSIs
M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L,-85L,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM
DESCRIPTION
PIN
This MBM5256BP, FP, KP is a 262144-bit CMOS static CONFIGURATION (TOP VIEW)
RAM organized as 32768-words by 8-bits which is fabricated | o
using high-performance double polysilicon CMOS technology. ::: 12 % VWCC (?I;I/I)TE
L j . - CONTROL INPUT
The use of resistive load NMOS cells and CMOS perlphery AT—[3] >8]« A13 »
result in a high-density and low-power static RAM. It is ideal As—[Z] = 25]«—A8 | ADDRESS
for the memory systems which require simple interface. ADDRESS | As—[5] E 24]«—Ae [ INPUTS
The stand-by current is low enough for a battery back-up INPUTS | As—[6] a 23] A
application. It is mounted in a standard 28pin package and As—[T § [22]+—0E ?HFT’E‘?T EMBLE
configured in an industrial standard 32K X 8-bit pinout. A2—(8 - [27]«—A10  ADDRESS INPUT
Al »[E % 20]«S (I:HI!‘ETSELECT
FEATURES L Ao—[i0] 5 [Tg]«»DQ8
Access Power supply current DATA (DQ1<[TT] [18]+>DQ7| pata
Type name time Active Stand-by O‘U?g&% DQz ++{2] [T7]+>DQs > INPUTS/
(max) (max) (max) DQs3 +>[T3] [76]+»DQs| OUTPUTS
MSM52568P, FP, KP-T0 | 7Ons ov) eno (14 [15]+~Ds
M5M52568P, FP, KP-85 85ns
M5M52568BP, FP, KP-10 100ns 2mA Outline 28P4(P)
MSM52568BP, FP, KP-12 120ns 28P2W-C(FP)
M5M52568P, FP, KP-15 150ns 28P4Y(KP)
MoM52568BP, FP, KP-70L 70ns 100 A @ Directly TTL compatible : All inputs and outputs
M5M52568BP, FP, KP-85L 85ns (Vee = 5.5V) . . -
MSM52568P. FP, KP-10L 100ns 70mA cgo— . ® Three-state outputs : ORtie Cap_ablllty
M5M5256BP, FP, KP-12L 120ns (Voo =H3AOV) ® Simple memory expansion by S
M5M5256BP, FP, KP-15L 150ns A ® OE prevents data contention in the |/0 bus
M5M52568P, FP, KP-70LL |  7Ons 200 A @ Common data /0
MSM5256BP, FP, KP-85LL 85ns (Vee =L15 5V) ® Package
mgmgggggg EE gjgtt :gg:z 10uA MBMB2BEBP ++vvvvvsssereesssnvesssco 28pin 600mil DIP
M5M52568P, FP, KP-15LL | 150ns (Voc = 3.0V) MBMB2BEBKP oo 28pin 300mil DIP
MBMB256BFP ----- 28pin small outline package(SOP)
® Single + 5V power supply
® No clocks, no refresh APPLICATION
® Data-hold on + 2V power supply Small capacity memory units
BLOCK DIAGRAM _ - - - -
As (29 ] 1 [
A13
= & x
A4 z i 32768 WORD x © i
@5 8] |Tear | 2| |3 o
AT (3) B 8 - 1 2 — = OUTPUTS
As (4) i z (512 ROWS x w 2
1 as (3) § M| 2 512 COLUMNS)| | | 2 5
As (8) : @ °
ADDRESS INPUTST A o
s L
Az (8) = "
A (9) g - 2ol
A0 @ EE §E Zdl |
w1 1135 w
Al0 a5 28 £33
co | |88 <
A1 (23 g CLOCK o) '
rs 22 < GENERATOR
o — ]
wATe conteoL g =
CHIP SELECT INPUT 5 (20) {} (12) GND(OV)
OUTPUT ENABLE OF @ d
INPUT _ - _ ,

: * MITSUBISHI
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L ,-85L,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

FUNCTION
The operation mode of the MB5M5256BP, FP, KP is
determined by a combination of the device control inputs S,
W and 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 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

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 lccs or Icca, 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.

enable OE directly controls the output stage. Setting the OE FEJNT’IOﬂTABLE
at a high level, the output stage is in a high-impedance state, S |WJOE Mode — 0aQ lcc
and the data bus contention problem in the write cycle is H ] X | X | Non selection | High-impedance Stand by
o LlL|X Write Din Active
eliminated. _ LlH[L Read Dout Active
A read cycle is executed by setting W at a high level and LIHIH High-impedance Active
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 Conditions Ratings Unit
Vce Supply voltage -0.3 ~7 \
Vi Input voltage With respect to GND - 0.3 ~Vcc +0.3 \
Vo Output voltage 0 ~Vce \%
Pd Power dissipation Ta=25C ) - 700 mW
Topr Operating temperature 0~70 °C
Tstg Storage temperature - 65~150 C
ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
Symbol Parameter Test conditions Vin L-rrrr;gs Max Unit
ViH High input voltage 2.2 Veet0.3 \
ViL Low input voltage -0.3 0.8 \
VoH High output voltage loH=—1TmA 2.4 \%
VoL Low output voltage loL = 2mA 0.4 V
I Input leakage current Vi=0~Vce +1 HA
lo Output leakage current S=VH or OE =V, Vi/o=0~Vcec +1 HA
§$<0.2, W>Vec—0.2 output open
lcet Active supply current(AC MOS level) Other inputs < 0.2 or > Vcc - 0.3 30 65 mA
Min cycle
S=Vi, W=VH output open v
lcc2 Active supply current(AC TTL level) Other inputs = ViL or ViH 35 70 mA
Min cycle
- BP, FP, KP 2 mA
lccs Stand by supply current gt%we\:cicn ;u?§2=vO~Vc BP, FP, KP-L 100 uA
BP, FP, KP-LL 20 uA
lcca Stand by supply current S = Vin, other inputs = 0~Vce 3 mA
Ci Input capacitance (Ta =25°C) Vi=GND, Vi=25mVrms, f=1MHz 6 oF
Co Output capacitance (Ta = 25°C) Vo = GND, Vo = 25mVrms, f =1MHz 8 pF

Note 1. Direction for current flowing into IC is indicated as positive (no mark)

2. Typical value is VcC =5V, Ta=25CT

MITSUBISHI
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L.,-85L,,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-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
R M5M5256-70 M5M5256-85 M5M5256-10 M5M5256-12 M5M5256-15
Symbol Parameter M5M5256-70L | MSM5256-85L | MSM5256-10L | M5M5256-12L | M5M5256-15L Unit
MSM5256-70LL | MSM5256-85LL | MSM5256-10LL | MSM5256-12LL | MSM5256-15LL
Min | Max | Min [ Max | Min | Max | Min | Max | Min | Max
tCcR Read cycle time 70 85 100 120 150 ns
ta(A) Address access time 70 85 100 120 150 ns
ta(s) Chip select access time 70 85 100 120 150 ns
ta(0E) Output enable access time 35 45 50 60 75 ns
tdis(S) Output disable time after S high 30 30 35 40 45 ns
tdis(OE) Output disable time after OE high 25 30 35 40 45 ns
ten(s) Output enable time after S low 5 5 10 10 10 ns
ten(OE) Output enable time after OE low 5 5 10 10 10 ns
tv(A) Data valid time after address change| 20 20 20 20 20 ns

TIMING REQUIREMENTS (Ta =0~70°C, Vcc =5V = 10%, unless otherwise noted)

Write cycle
Limits

M5M5256-70 M5M5256-85 M5M5256-10 M5M5256-12 M5M5256-15
Symbol Parameter MSM5256-T0L | M5M5256-85L | MSM5256-10L | MSM5256-12L | M5M5256-15L Unit

M5M5256-70LL | M5SM5256-85LL | MSM5256-10LL | M5M5256-12LL | M5SM5256-15LL

Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max
tow Write cycle time 70 85 100 120 150 ns
tw(W) Write pulse width 55 60 60 70 80 ns
tsu(A) Address set up time 0 0 0 0 0| ns
tsu(AWH) | Address set up time with respect to W high| 65 75 80 85 90 ns
tsu(s) Chip select set up time 65 75 80 85 90 ns
tsu(D) Data set up time 30 35 35 40 50 ns
th(D) Data hold time 0 0 0 0 0 ns
trec(W) Write recovery time 0 0 0 0 0 ns
tdis(W) Output disable time after W low 25 30 35 40 45 ns
tdis(OE) Output disable time after OE high 25 30 35 40 45 ns
ten(w) Output enable time after W high 5 5 10 10 10 ns
ten(OE) Output enable time after OE low 5 5 10 10 10 ns

MITSUBISHI '
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L.,-85L,,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

2-12
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TIMING DIAGRAM
Read cycle
' toR
Ao~Ai4 >< ><
ta(A) tv(A)
ta(s) TSRS
_ QRS RRRKRKIILS:
5 (Note 4) N SRR (Note. 4) SRR
ta(OE) tdis(S)
ten(OE)
OE (Note 4) (Note 4)
U
ten(s) tdis(OE)
DQ1~DQs
(Dout)
W= “H" level
Write cycle (W control)
tcw
Ao~A14 >< ><
tsu(s)
RIS TITTITTT TSI
_ XK QRIS
S (Note 4) A\ ”:::::::’ 4) :::::::::0,0000000
tsu(A-WH)
tsu(A) tw(w) trec(w)
w \\__/
tsu(D) th(py
DQ1~DQs ' DATA IN \—l
I STABLE
(Din) tdis(W)\ /ten(OE)
tdis(OE) ten(w)
DQ1~DQs
(Dout) 77 N
MITSUBISHI
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M5M5256BP,FP,KP-70,-85,-10,-1 2;-1 5,-70L,-85L,
-10L,-12L,-15L,,-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle (S control)

tow
Ao~At14 >< ><
tsu(a) - , tsu(s) trec(w)
5 //
‘ (Note 6)
ST SRS SIS
- CRRIRRKIKS LRI AECKIRRKS CRRKIRRKS
W (Note 4) SXKRNKIN LRI (Note 4) RAILRES
SRR (Note 5) ,é CRRXKIRRRIK RHKKRS
tsu(D) th(D)
DQ1~DQs DATA IN STABLE
(Din)
Note 3: Test condition
Input pulse levels:- < Ve = 2.4V, ViL = 0.6V vee
X lnput rise and fall time «ooeoerrermrerremeeieiii 10ns
Reference levels - et Vou = VoL = 1.5V 1.8kQ
Transition is measured + 500mV from steady 5]
state voltage.(for ten, tdis) . 9900
Output loads«««-++eeeeeseeee Fig. 1, CL = 100pF (BP, FP, KP-85,-10,-12,-15, -85L, -10L, -12L, CL

-15L, -85LL, -10LL, -12LL, -15LL)

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 in overlap of S and W low._

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 externally when DQ pin is in output mode.

POWER DOWN CHARACTERISTICS

ELECTRICAL CHARACTERISTICS (Ta=0~70°C, unless otherwise noted)

- Limits .
Symbol Parameter Test conditions Min Typ Max Unit
Veerp) | Power down supply voltage . 2 \
, . 2.2V < Vee(pp) 2.2
Vi® Chip select input 5 2V = Vcepy S 2.2V Vee(Pp) v
Vee = 3V BP,FP KP 2 mA
lccPp)y Power down supply current Ot(;:;r_ inp'uts=3V BP,FP,KP-L 50 WA
‘ BP,FP,KP-LL 10% WA
% Ta=25%, Icc(PD) = 1uA
TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
Symbol Parameter Test conditions - Limits Unit
Min Typ Max
tsu(PD) Power down setup time 0 ns
trec(PD) Power down recovery time tCR ns
POWER DOWN CHARACTERISTICS
Vce )
4.5V 4.5V
tsu(PD) trec(PD)
. 2.2V 2.2V
S
Szvee -0.2v
* "MITSUBISHI
ELECTRIC 2-13
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M5M5256BVP,RV-70L,-85L,-10L,-12L,-15L,
-70LL,-85LL,-10LL,-12LL,-15LL

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

(512 ROWS %
512 COLUMNS)

DESCRIPTION
The M5M5256BVP, RV are 262144-bit CMOS static RAMs PIN CONFIGURATION (TOP VIEW)
o'rgamzed as 32768-words by 8.~.b|t. They are fabricated using OE—3 5T« Ao
high-performance double polysilicon CMOS technology. The -
o . A11—[23 [20]«S
use of resistive load NMOS cells and CMOS periphery result Aos = a
in a high-density and low-power static RAM. Stand-by current 8 @ [19]+> D8
is small enough for battery backup application. As—>[25] 78]+~ DQ7
The MBM5256BVP, RV are packaged in a 28-pin very small A13—[28] [T7]«>D0s
outline package which is a high reliability and high density W—>[2—1 _1—_6]"’005
surface mount device (SMD). Two types of devices are vee  [28] M5MS256BVP [15]«> D4
available. M5BM5256BVP (normal lead bend type package), Ara—[T] [14] GND
MB5MB5256BRY (reverse lead bend type- package). Using both A12—[Z] [13]«» DQ3
type of devices, it becomes- very easy to design a printed AT—[3] [T2]«>DQ2
circuit board. As—[4] [T« DQ1
As—[5] [10]+— A0
FEATURES A4—>|E E"‘A‘
Access Power supply current As—[T] (8]« A2
Type name time Active Stand-by .
(max) (max) (max) Outline 28P2C-A
M5M5256BVP, RV-70L 70ns 100u A As—[T] [8]«—A2
M5M5256BVP, RV-85L 85ns (Voo =u5 5V) A“"’E (9 ]e—A1
M5M5256BVP, RV-10L 100ns A AS"E '1__0'!<—Ao
MEN5256BVP, RV-12L 120ns 501 A
MSM5256BVP, RV-15L 150ns (Vec =3.0V) As—[2] %“ bar
! 70mA AT—[3 12]«>DQ2
M5M5256BVP, RV-70LL 70ns 200 A A12—[2] [73]«> DQ3
M5M5256BVP, RV-85LL 85ns _ A14-+|_1_— E GND
MSMG2568VP, RV-10LL | 100ns (Vec =55V) vee 3 MSM5256RV e b0s
MEM5256BVP RV-12LL | 120ns 10uA -
NEMS256BVP, RV-15LL | 150ns (Voo = 3.0V) A?Z:% %zgg:
® High density and high reliability surface mount device 28 Ag—»@ _T_E« DQ7
-pin As—[22] [T9]«> DQs
very small outline package : 8.0mm X 13.4mm (typ) A1 —[Z3] [20]+-5
very thin package : Tmm (typ) OE—[22] [2T)+—Al0
® Single + 5V power supply
® Fully static operation Outline 28P2C-B
® Data-hold on + 2V power supply
BLOCK DIAGRAM
5l g
32768 WORD é“ & DATA
8 BIT S ® INPUTS/
< 5 OUTPUTS
g |&
- )
7] o)

ADDRESS INPUTS

BUFFER

A2 (8) ]
Al -
72 ™

3 —
A10 Q1) Sp
<z

=z

L L
COLUMN
DECODER

WRITE CONTROL INPUT

E CLOCK
GETN ?RATOR

DATA INPUT

b

>>pepZZy

WA DO NN DA W

) - W - QEEEEREED

ADDRESS INPUT
BUFFER .
| 4
J l—r ROW DECODERJ
)

4
CHIP SELECT INPUT S
OF

QUTPUT ENABLE INPUT

v
0

@8 vee(sV)
@9 GND(OV)
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M5M5256BVP,RV-70L,-85L,-10L,-12L,-15L,,

-70LL,-85LL,-10LL,-12LL,-15LL

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

@ Package
MBM5256BVP, RV
~~~~~~~~ 28 pin Thin Small Outline Package (TSOP)

APPLICATION
IC card, memory module

FUNCTION

The operation mode of the MBM5256BVP,RV is determined
by a combination of the device control inputs S, W and 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 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 |OE Mode DQ Icc
H | X | X | Non selection | High-impedance | Stand-by
LIL|X Write Din Active
LIH]|L Read Dout Active
L|{H|H High-impedance Active

ABSOLUTE MAXIMUM RATINGS

enable OE directly controls the output state. Setting the OE
at a high level, the output state is in a high-iimpedance 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 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 lcca or lccs, 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.

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.3~7 \
Vi Input voltage With respect to GND -0.3~Vce +0.3 V-
Vo Output voltage 0~Vee \
Pq Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 C
MITSUBISHI
ELECTRIC 2-15




MITSUBISHI LSIs
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=0~70°C, Vcc =5V * 10%, unless otherwise noted)

Symbol Parameter Test conditions Min L_lrrr;gs Max Unit
VIH High-level input voltage 2.2 Veet0.3 \
Vi Low-level input voltage -0.3 0.8 \
VoH High-level output voltage loH=—TmA 24 \%
VoL Low-level output voltage loL = 2mA 0.4 \4
li Input leakage current Vi =0~Vcec +1 WA
lo Output leakage current S=VH or OE=VH, Viyo=0~Vce +1 HA
Active supply current 5. o, W>Vee-0.2V, Output open
lcct Other inputs<0.2V or >Vcc-0.2V 30 65 mA
(AC, MOS leveD Mi I
in.cycle
Active supply current S= V"‘.’ W = Vi, Output open
lcc2 (AC, TTL, level) %her inputs = VIH or ViL 35 70 mA
in. cycle
lcca Stand by supply current S > Vee - 02V BVP, RV-L 100 uA
Other inputs = 0~Vcec BVP, RV-LL 20 HA
lcca Stand by supply current S = ViH, Other inputs = 0~Vce 3 mA
Ci Input capacitance (Ta = 25°C) Vi =GND, Vi=25mVrms, f = 1MHz 6 pF
Co Output capacitance (Ta = 25°C) Vo = GND, Vo =25mVrms, f = 1MHZ 8 pF
Note 1. Direction for current flowing into IC is indicated as positive (no mark).
2. Typical value is VcC =5V, Ta=25C.
SWITCHING CHARACTERISTICS (Ta=0~70°C, Vcc =5V + 10%, unless otherwise noted)
Read Cycle
Limits
Symbol Parameter M5M5256-70L | M5M5256-85L | MEM5256-10L | MEM5256-12L | M5M5256-15L Unit
MB5M5256-70LY M5M5256-85LL] M5M5256-10LL M5M5256-12LL] MEM5256-15LL
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tCR Read cycle time 70 85 100 120 150 ns
ta(a) Address access - time 70 85 100 120 150 ns
ta(s) Chip select access time 70 85 100 120 150 ns
ta(0E) QOutput enable access time 35 45 50 60 75 ns
tdis(S) Output disable time after S high 30 30 35 40 45 ns
tdis(OE) Output disable time after OE high 25 30 35 40 45 ns
ten(s) Output enable time after S low 5 5 10 10 10 ns
ten(OE) Output enable time after OF low 5 5 10 10 10 ns
tv(A) Data valid time after address | 20 20 20 20 20 ns
TIMING REQUIREMENTS (Ta=0~70°C, Vcc =5V + 10%, unless otherwise noted)
Write Cycle
Limits
Symbol Parameter MB5M5256-70L | M5M5256-85L | MEM5256-10L | MEM5256-12L | MEM5256-15L Unit
M5M5256-7T0LL M5M5256-85LL M5M5256-10LL| M5M5256-12LL M5M5256-15LL
‘Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tow Write cycle time 70 85 100 120 150 ns
tw(w) Write pulse width 55 60 60 70 80 ns
tsu(A) Address set up time 0 0 0 0 0 ns
tsu(AWH) | Address set up time respect to W high 65 75 80 85 90 ns
tsu(s) Chip select set up time 65 75 80 85 90 ns
tsu(D) Data set up time 30 35 35 40 50 ns
th(D) Data hold time 0 0 0 0 0 ns
trec(w) Write recovery time 0 0 0 0 0 ns
tdis(W) Output disable time after W low 25 30 35 40 45 ns
tdis(OF) Output disable time after OE high 25 30 35 40 45 ns
ten(w) Output enable time after W high 5 5 10 10 10 ns
ten(OE) Output enable time after OE low 5 5 10 10 10 ns
MITSUBISHI
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M5M5256BVP,RV-70L,-85L,-10L,-12L.,-15L,
-70LL,-85LL,-10LL,-12LL,-15LL

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

TIMING DIAGRAMS
Read cycle
tcR
Ao~Ai14 )( )(
ta(A) tv(A
ta(s) '
S (Note 4) & (Note 4)
ta(0E) tdis(S)
RIS
fR3RREKE,
IR 4
CE A\ ‘0:0:0‘0‘0:0’0:0:0:0:0 (Note &)
ten(OE) tdis(OE)
ten(s)
DQi1~DQs
(Dout)
W= “H" level
Write cycle (W control mode)
tow
Ao~Ai4 : )( )(
AN ONSOSAAANAANAARAANANA tSU(S) v AN AN
R ITTTTR RO, R S I IR IS
3 SRR (Note 4) EXRHIKRRIEKY JERRILRHRRRIRLK (Note 4) HERRIRRILRS
ZRRERERELHXHHHIHKKHRKRRRRARKS £RRRRRLIRRRELELEAAAIHKKHKKKIRKKKK
tsu(A-WH)
tsu(A) tww) trec(W)
w \\_//
tsu(D) th(D)
DQ1~DQs ) DATA IN
1 ! STABLE
(Din) tdis(w) ten(OE)
tdis(OE) ten(w)

DQ1~DAs \A\MANVMANVVANMVAAMANVAMANVAANANAN L
©out) /7L AEAREALAREARARARARRRRRRRANY




MITSUBISHI LSIs
M5M5256BVP,RV-70L,-85L,-10L,-12L,-15L,

-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle (S control mode)

Ao~A14 )(

tcw

A

tsu(A) tsu(s) trec(wW)

./

(Note 6)
""""""‘"".‘""’ 0'0'0"‘0"‘."‘."‘0“
W 00o0000o,o,o.m‘o,o.o,o’o,o‘0,0,0,«
w ::‘:‘:’:’:’:’:’0‘0'0 Qg $RRIBERRKS (Note 5) ot
tsu(D) th(D)
DO1.~DQB DATA IN STABLE
(Din)
vee
Note 3: Test condition h
Input pulse levelg:rrremereremmeeninnn. ViH = 2.4V, ViL = 0.6V 1.8kQ
Input rise and fa“ tlme .............................................. 10ns DO
Reference levels VoH = VoL = 1.5V 9900 o
Transition is measured * 500mV from steady (Including )
scope and JIG
state voltage.(for ten, tdis)
Output loadg s ereesrrreesrrrenreniiii.. Fig. 1, CL = 100pF(85ns, 100ns, 120ns, 150ns)

Fig. 1 Output load
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 S and 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 DQ pin is in output mode.

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

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

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

e Limits o
Symbol- Parameter Test conditions Vin Typ Mo Unit
Vceep) | Power down supply voltage 2 \
_ . . 2.2V = Vee(Pp) 2.2
Vi®) Chip select input 5 2V = Vceep) = 2.2V Vee(po) v
lecPo Power down supply current Vee =3V, BVP, RV-L 50 uA
(PD) wer PRy Other inputs = 3V BVP, RV-LL 10% uA
* Ta=25%C, Icc(PD)= 1 nA
TIMING REQUIREMENTS (Ta = 0~70°%C, unless otherwise noted)
- Limits .
Symbol Parameter Test conditions Min Tvp Max Unit
tsu(PD) Power down set up time 0 ns
trec(PD) Power down recovery time tCR ns

POWER DOWN CHARACTERISTICS

Vce
45V 4.5V
tsu(PD) trec(PD)

2.2v 2.2v

vl

Szvee-0.2v

MITSUBISHI
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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 (max) Active Stand-by
_ (max) (max)
M5M5255CP,FP,KP-55LL 55ns 20 uA
M5M5255CP,FP,KP-70LL 70ns (Vee=5.5V)
60mA 5 4A
M5M5255CP,FP,KP-55XL | 55ns  [(Vee=8.5V)| (yeeos 5v)
M5M5255CP,FP,KP-70XL 70ns 0.054A
(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 51, S2
®Common data I/0

@ Low stand-by current:---seeseesesusuenens 0.05 u A (Vee=3V. typ)
® 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)
(A1e [T] % l28] Ve
CONTROL
e I ot i
A7 [3] A13
As [4] 2 As
ADDRESS /A5 [£] g Bl Ao [ INPUTS
As €]
A [ 8 F s P SELECT
Az [g] 3 21 A1o  ADDRESS INPUT]
A [o] x 205, CHIP SELECT
LAo E v 18] DQs INPUT
pata [DQ1 [i1 DQ7| pata
INPUTS/ < DQ2 [i2] DQs » INPUTS/
OUTPUTS | pgs [l 5] pQs | OUTPUTS
GND ] ElN
Outline 28P4(P)
28P2W-C(FP)
28P4Y(KP)

2-20
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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 51,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 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, 1 or Sz,
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 $1 and
Sz are in an active state (51="L", S2="H").

FUNCTION TABLE

When setting S1 at a high level or S2 at a low level, the chipisina
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 Iccs or Iccs, 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.

S1[S2 | W Mode DQ lcc
H | X | X | Non selection High-impedance | Stand-by
L [ L | X | Nonselection High-impedance | Stand-by
L{H L Write DIN Active
L|H|H Read Dour Active
BLOCK DIAGRAM
A & pa )
‘:‘3 () _ < 32768 WORD g & DQ2
1 (1) 2 u X 8BITS . s DQa
A o1 ] J U I oo |28
|—p > >
. E IS M 5 DQs [ ouTPUTS
As (1) & § (512 ROWS 2 5 DQs
a
As ()2 X512 COLUMNS) & o DQr
A4 o DQs )
ADDRESS J Az (7)
INPUTS T o T ) \js"
A
A2
A1 8 'é —4 > Sm =—— l
2 EE %u_, l¢—
Ao (10 nl = =i e
A @)—8S §§ =51
co =] CLOCK <O &
A1 (@S GENERATOR o ¢ |
\AQ @ < T W )
w
WRITE CONTROL
neuT W @) e
CHIP SELECT ;
INPUT St @.— (3 GNP
CHIP SELECT o, () o
INPUT _ i i i i i
MITSUBISHI
ELECTRIC 2 - 21




MITSUBISHI LSIs

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

-70LL,-70XL

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce -Supply voltage -0.3~7 \
Vi Input voltage With respect to GND —0.3*~Vce+0.3 \4
Vo Output voltage 0~Vee \
Pq Power dissipation Ta=25C 700 mw
Topr Operating temperature 0~70 c
Tstg Storage temperature - 65~150 c
*-3.0V in case of AC (Pulse width=30ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5V+10%, unless otherwise noted.)
! Limits A
Symbol Parameter Test conditions Min | Typ | Max Unit
VIH High-level input voltage 2.2 VCC+0.3V Vv
ViL Low-level input voltage —0.3* 0.8 \
. loH=—1mA 24
Vi High-level output voltage \"
i ¢ h 9 loH=—0.1mA vce—0.5V]
VoL Low-level output voltage loL=2mA 0.4 )
1 Input leakage current Vi=0~Vce *1 zA
lo Output leakage current B1=VIH or S2=ViL. Vio=0~Vcc +1 uA
§1=0.2V. S2=Vcc—0.2
Active supply current Other inputs <0.2V 58ns % 55 mA
e (AC,MOS level) or=Veo—0.2V
=N 30 50
Outputopen Min.cycle 70ns
Acti I " F1=ViL or S2=ViH 55ns 40
Icc2 ( ::I:V?-:ETEV);SU"% Other inputs=VIH or ViL mA
' Outputopen Min.cycle 70ns 35 55
1) S2=0.2V,
Other inputs=0~Vcc L 20 KA
lcca Stand-by supply current 2) 51 22//0(:—0.22\6,
22Vcc—0.2V, R ) A
Other inputs=0~Vcc XL 0.1 5 ¥
X 1) S2=ViL, 2).81=VIH, Se=ViH
Icca Stand-by supply current Other inputs=0~Vce 3 mA
* 3.0V in case of AC (Pulse width 30ns)
CAPACITANCE (Ta=0~70'C, Vcc=5V110%, unless otherwise noted.)
P o T it Limits
Symbol aramete est conditions Min Typ Max Unit
Ci Input capacitance (Ta=25'C) Vi=GND, Vi=25mVrms, f=1MHz 6 pF
Co Output capacitance (Ta=25C) Vo=GND,Vo=25mVrms, f=1MHz 8 pF

Note1: Direction for current flowing into IC is indicated as positive. (no mark)
2: Typical value is Vce=5V,Ta=25C.

3: C1,Co are periodically sampled and are not 100% tested.
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M5M5255CP,FP,KP-55LL,-55XL,

-70LL,-70XL

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

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

Vce
(1) MEASUREMENT CONDITIONS -
Input pulse level --coeweeneeced ViH = 2.4V, ViL = 0.6V 1.8kQ
Input rise and fall timg - 5ns
Reference 1evel -« weereeensanenansd VOH = VoL = 1.5V DQ
Transition is measured +500mV from
) 9900 CL
steady state voltage. ( for ten, tdis ) Including
Output loads «-ecesereerneninneesiiiii. Fig_‘] ,CL= 50pF scope and JIG
CL = 5pF (for ten, tdis)
Fig.1 Output load
(2) READ CYCLE
Limits
Symbol Parameter MSMSZSSC-E;%IS(II M5M52550-_77%I;(L|: Unit
Min Max Min Max
tcR Read cycle time 55 70 ns
ta(a) Address access time 55 70 ns
ta(s1) Chip serect 1 access time 55 70 ns
ta(s2) Chip serect 2 access time 55 70 ns
tdis(S1) Output disable time after $1 high 20 25 ns
tdis(S2) Output disable time after S2 low 20 25 ns
ton(s1) Output enable time after 1 low 5 5 ns
ten(S2) Output enable time after S2 high 5 5 ns
tv(A) Data valid time after address change 10 10 ns
(3) WRITE CYCLE
Limits
M5M5255C-55LL, | M56M5255C-70LL, ;
Symbol Parameter BEXL 70Xt Unit
Min Max Min Max
tcw Write cycle time 55 70 ns
tw(w) Write pulse width 45 55 ns
tsu(A) Address set up time 0 0 ns
tsuA-wH) | Address set up time with respect to W high 50 65 ns
tsu(s1) Chip select 1 set up time 50 65 ns
tsu(S2) Chip select 2 set up time 50 65 ns
tsu(D) Data set up time 25 30 ns
th(D) Data hold time 0 0 ns
trec(W) Write recovery time 0 0 ns
tdis(W) Output disable time after W low 20 25 ns
ten(W) Output enable time after W high 5 5 ns
AMITSUBISHI
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MITSUBISHI LSIs

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

-70LL,-70XL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM
(4) TIMING DIAGRAMS
Read cycle
tCR
X ¥
ta (A) tv (a)
N o ta (s1)
31 ote A
- tdis (S1)
ta (s2)
s SRXLRRRLK (Riote 4) $5¢5RRERK Kredy
a‘.’éoi’t‘!t!&!o!o adeteleleded o
ten (S1)
tdis (s2)
ten (s2) Fﬁ
DQi~8
(Dout)
W="H" level

Write cycle (W control)

tocw

\ A

Ao~14 >(
AAANRARAARRAARARRAARARAARAAIAN AR B R KR R R KR K KA AR R R R R R
& «v:o:o:o»:o‘:‘:o:oo‘ XX
tsu (A-WH)
AR ARR AR R R AR R AR AR R
Sz KRR oo 1) "KLK @ ’44‘»‘»‘0’0‘»‘0’0‘0‘0‘4»
SRR 1 o 1 1 SN 5856 i on 2 1 IS
tsu (A) tw (W) frec (W)
w
\ /
tsu (D)t (D)
DQi~8 ; DATA IN
(Din) STABLE
tdis (W) ton (W)
DQi~8
(DOUt) AN AWAY AN AV VAW Y AN \ \
MITSUBISHI
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MITSUBISHI LSis

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

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

Write cycle (81 control)

X

tcw

tsua) .. tsus) trec(W)
&1 g 1V
‘V‘Y‘V‘V‘V‘V‘Y‘V‘V‘V WAV w L v vy ST S S o Ao v.v’v‘v‘v’v‘v‘v’v’v’v‘
S2 2ete% “«‘0“ otels ’¢’0‘0‘¢*¢‘00‘0’&’0‘0’0‘0’0’»‘0’»
otede! Foedeteteted SRR
WA AR AR KRR X XA QAR AR A XA AR 2 A A A KA
w B SRR s
tsu(D) th(D)
DQi~s DATA IN
(Din) STABLE

Write cycle (S2 control)

X

tcw

tsu(a) ,,  tsu(s) trec(W)
S2 \
OSENES &S o A ‘0’0‘0’0’0’0‘
A7 7 ', AN A AP AP PRI A AR A AP
m e amaaad) R T BT
tsu(D) | th(D:
D91 ~8 DATA IN
(Din) STABLE

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 1 low or Sz high, the output remains in the high-impedance state.
7: Don't 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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MITSUBISHI LSis

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

-70LL,-70XL

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

POWER DOWN CHARACTERISTICS

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

Limits
T )
Symbol Parameter est conditions Min | Typ | Max Unit
Vccpp) Power down supply voltage 2 Vv
v Chi | . 5 2.2V=Vcc(pD) 2.2
I®1) ip select input S1 2V=VccpPp)=2.2V Vce(Pp) v
. . 4.5V Svce(pp) 0.8
Vis2) Chip select input S2 Voo <4.5V 05 \Y
Vee=3V
Other inputs=0~3V -LL 10* KA
lec(pp) Power down supply current 1) S2=0.2V or
2) §1=Vce—0.2V, XL 0.05 ok uA
S2=Vcec—0.2V
* Ta=25T, IcC(PD)=1 u A(max).
** Ta=25C, ICC(PD)=0.2 u A(max).
(2) TIMING REQUIREMENTS (Ta=0~70"C,VCC=5V+10%, unless otherwise noted.)
Limits
Test conditions
Symbol Parameter i Min | Typ Max Unit
tsu(PD) Power down set up time 0 ns
trec(PD) Power down recovery time tcR ns
(3) POWER DOWN CHARACTERISTICS
S1 control mode
Vce
4.5V
tsu (PD) 48V trec (PD)
2.2V 2.2V
31 S1=Vcc—0.2V
S2 control
Vee
tsu (PD) 4.5V 4.8v trec (PD)
S2
0.2v ZO.ZV
S2=0.2v
MITSUBISHI
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MITSUBISHI LSIs
M5M5256CP,FP,KP,VP,RV-55LL,-55XL
5M525 ,FP,KP,VP, 55LL,-5 ,
-70LL,-70XL
7 Y4
262144-BIT(32768-WORD BY 8-BIT)CMOS STATIC RAM
DESCRIPTION
PIN CONFIGURATION (TOP VIEW
This M5M5256CP, FP,KP, VP, RV is a 262144-bit CMOS 4 )
static RAMs organized as 32768-words by 8-bits which _ O
is fabricated using high- performance 3 polysilicon CMOS ae—[0O 2 Voo (V%V)
technology. The use of resistive load NMOS cells and CMOS Arz—[2] W Fr\?yuTTROL
periphery result in a high-density and low-power static RAM. :7 _’E %'_2'3
_ : - 6 —| =2 “—AB8 | ADDRESS
Stan.d by cu.rre.nt is small enough for battery. back .uo ADDRESS J . G 2 P« o [INPUTS
applicaton. It is ideal for the memory systems which require INPUTS g
simple interface. As —[8] § 2 e—Ars g&&g{fg
Especially the M5M5256CVP, RV are packaged in a 28-pin As —[T] _c‘? p2l—0F INPUT
thin small outline package. Two types of devices are available, Az —[2] n 1]<—Ar0 'g_"’:‘;sg ;SEP?;
MBMB5256CVP ( normal lead bend type package) and A1 —[3] h 20+—S NPUT
MBMBE256CRV (reverse lead bend type package). Using both Ao —[i9 3 19— Dos
. . ; . DQ1<>[T] [18]«—DQ7
type of devices, it becomes very easy to design a printed A ATA
circuit board. INPUTS/ DQ2«+[12] [17]«>DQ86 » INPUTS/
OUTPUTS | 3 e i3 5]« DQs| OQUTPUTS
FEATURES GND [14 (15]«»DQ4
Power supply current Outi gggg&/P)C(FP)
Access time . utline -
Type name (max) Active | Stand-by 28P4Y (KP)
M5M5256CP, FP, KP, VP, RV-55LL 55ns 20 A
M5M5256CP, FP, KP, VP, RV-70LL 70ns (Vec =5.5V) OF — [ «— A0
B60mA A1l — E «—35
(Vce=5. 5V) 5u
M5M5256CP, FP, KP, VP, RV-55XL 55ns (Vee = 5 5\/) As — |24 9]+ Das
M5M5256CP, FP, KP, VP, RV-T0XL 70ns 0.05 u As — [ 18] > DQ7
(Vee = 3V typ) A1 — ) [17] «> DQs
® Single + 5V power supply w —[ [16] +-> DQs
® No clocks, no refresh vec 28 [15] <> DQ4
® Data-hold on + 2V pcower supply Ata—[1] MsMs2secvP 4] GND
® Directly TTL compatible : All inputs and outputs A12 — 2] [13] «> DQ3
® Three-state outputs : OR-tie capability A7 —[3] [12] +» DQ2
@ Simple ‘memory expansion by S As — [4] [11] +> D1
® OE prevents data contention in the 1/0 bus As —[5] [10] «— Ao
® Common data 1/0 Az —[6 o]« A1
® Low stand-by current e 0.05 u A (typ) Az —[7 [8]«— A2
® Package
MBMB2EECP:+++evveemvrvmmemmmuirenneeens 28 pin 600 mil DIP Outline 28P2C-A
MBMB25BCKP:-+++++erererreneenerneeneeen 28 pin 300 mil DIP
M5M52560FP ............................... 28 pm 450 m|| SOP A3 '—’E E‘_AZ
MBMB256CVP, RV=-«rweerreerennnees 28pin 8 x 13.4mm? TSOP As —[g] 5]« A1
As —[5] 10]«— Ao
APPLICATION As —[4] 1]« DQ1
Small capacity memory units A7 —[3] [17] <+ DQ2
Az —[2] 13] > DQ3
Al4 —>E GND
veo B M5M5256CRV 5 bs
W —[ [16] <> DQs
LA13 —> E @4—’ DQs
A8 ——»E ‘—’ bQ7
As — [24) [15] > DQs
Al — 23 [20] +— S
o — 22 [21] «— A10
Outline 28P2C-B
g MITSUBISHI
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MITSUBISHI LSIs

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 MS5M5256CP, FP, KP, VP, RV is

determined by a combination of the device control inputs.

S, W and 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.

A read cycle is executed by setting W at a high level and
OF 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 lcca
or Iccs, 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
LI L] X Write Din Active
L|H]|L Read Dout Active
L|H]|H High-impedance Active
BLOCK DIAGRAM
- - - - _ _ _
- — — . —
As 25
A13 = x x
o w w
Ala 2 W w i
Ar2(D— 2 8 32768 WORD 5 i
(3) g & o3t e RPUTS/
AT 5 a} (512 ROWS X < E
2 OUTPUTS
A (13— gal| = 512 COLUMNS) w 2
e
As (5) = g g |3
As (8) @
A3 |
ADDRESS @ T | —— i o
INPUTS 3 ! i
A2 e }5 - |
A1 (9) S zT 2 [
Ao (10) “u 20 Zw
A28 ik
aeh—52| ||8% 2
A1123 o b e — <
a CLOCK o
As (4) < , GENERATOR
' ) I
WRITE CONTROL INPUT W -FE) 68) Ve (5V)
CHIP SELECT INPUT 5§ (20
OUTPUT ENABLE 5 4> (4 cenocov)
INPUT Z - - - - - -
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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 Unit
Vce Supply voltage -03~7 \'%
Vi Input voltage With respect to GND -0.3*~Vce + 0.3 \4
Vo Output voltage 0~Vce \%
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 C
% — 3.0V in case of AC(Pulse width = 30ns)
DC ELECTRICAL CHARACTERISTICS (Ta= 0~70°C, Vcc =5V + 10 %, unless otherwise noted)
" Limits .
Symbol Parameter Test conditions Min Tvp Mox Unit
ViH High-level input voltage 2.2 Vee+0. 3 \'
ViL Low-level input voltage -0.3* 0.8 \4
VoH1 High-level output voltage 1 lon=- 1mA 24 \
VoH2 High-level output voltage 2 lon=—-0.1mA Vee-0.5 \
VoL Low-level output voltage loL = 2mA 0.4 \%
I Input leakage current VL =0~Vce +1 uA
S=VH or
lo | Output leakage current OF = Vi, Vizo = O~Vee +1 uA
. . S<0.2v
lect Active supply current Other inputs < 0.2V 55ns 35 55 mA
« (AC,MOS level) or 2 Vee - 0.2V
Output open Min.cycle 70ns 30 50
. S=ViL
lccz ?Ac'gviTsLur;g\llyDcurrent Other inputs = VIH or ViL S5ns 40 60 mA
' € Output open Min.cycle 70ns 35 55
S2Veec-0.2V, -LL 20 uA
lccs Stand-by supply current Other inputs = 0~Voc XL o 5 oA
lcca Stand-by supply current S = Vi, Other inputs = 0~Vcc 3 mA
% —3.0V in case of AC(Pulse width 30ns)
CAPACITANCE (Ta = 0~70°C, Vcc = 5V + 10 %, unless otherwise noted)
. Limits .
Symbol Parameter Test conditions Vin Tvo Max Unit
C Input capacitance (Ta = 25°C) Vi =GND, Vi = 26mVrms, f = 1MHz 6 pF
Co QOutput capacitance (Ta = 25°C) Vo = GND, Vo = 25mVrms, f = 1TMHz 8 pF
Note 1. Direction for current flowing into IC is indicated as positive.(no mark)
2. Typical value is Vcc =5V, Ta=25°C.
3. C1,Co are periodically sampled and are not 100% tested.
z 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

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

(1) MEASUREMENT CONDITONS Vee
Input pulse level:- - seeeereeeeerennnenns ViH = 2.4V, ViL = 0.6V
Input rise and fall time -«-eeveeeeeee 5ns 1.8k Q
Reference 'eVeI .............................. VOH = VOL = 1.5\/ DO

Transition is measured *500mV from steady 990Q =T

state voltage.(for ten, tdis) (Including
Output loads::-eeermesnimnnnnnennnnn Fig.1. CL = 50pF scope and JIG)

CL= DB5pF (for ten, tdis) Fio.l Output load

(2) READ CYCLE

Limits

Symbol Parameter MBM5256C-55LL | MBM5256C-70LL Unit

M5M5256C-55XL | M5M5256C- 70XL

Min | Typ | Max | Min .| Typ | Max
tcrR Read cycle time 55 70 ns
ta(A) Address access time 55 70 ns
ta(s) Chip select access time 55 70 ns
ta (OE) QOutput enable access time 30 35 ns
tdis (S) Output disable time after S high 20 25 ns
tdis(oe) | Output disable time after OE high 20 25 ns
ten(S) Qutput enable time after S low 5 5 ns
ten(0E) | Output enable time after OE low 5 5 ns
tv(A) Data valid time after address 10 10 ns

(3) WRITE CYCLE

Limits

Symbol Parameter MB5M5256C-55LL | MBM5256C-70LL Unit

MBMB256C-55XL | MEM5256C- 70XL

Min | Typ | Max | Min | Typ | Max
tcw Write cycle time 55 70 ns
tw (W) Write pulse width 45 55 ns
tsu(A) Address set up time 0 0 ns
tsu(A-wH)| Address set up time with respect to W high 50 65 ns
tsu(s) Chip select set up time 50 65 ns
tsu(D) Data set up time 25 30 ns
th(D) Data hold time 0 0 ns
trec(w) | Write recovery time 0 0 ns
tais(w) | Output disable time after W low 20 25 ns
tais(0e) | Output disable time after OE high 20 25 ns
ten(W) Output enable time after W high 5 5 ns
ten(0E) | Output enable time after OE low 5 5 ns
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MITSUBISHI LSIs

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

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

(4) TIMING DIAGRAMS

Read Cycle
teR
Ao~At4 )( >(
ta(A) tva
ta(s)
G ERRH KX HXAIIXHXIXKKIKLH KKK KKK KK
25252585855 e ot0l0 %0 %0 0 e 0 e 0202,
5 AR 4 R SRR EERRIS
ta (OE) tdis (S)
OE KRB (Note 4) KRRKKS % (Note 4)
R AN N A XXX
ten (OE) tdis (OF)
ten(S) ‘
DQ1~DQs
(Dout)
W= “H"level
Write cycle (W control mode)
tcw
Ao~Ais >< ><
tsu(s)
3 e o) s ove 4y 3555005505
A\ 1202020262 %6761 6%6%0 26 %6 %6262 2020 6070 0 00 10%026%%6%%%6% %% %% %!
tsu (A-WH)
oF / \\
tsu(A) tw (W) trec (W)
W N /
tsu(D) th(D)
DQ1~DQs DATA IN
(Din) ) STABL
tdis (W ten (OE)
tdis (OE) ten (W)
DQ1~DAs N\ AV MANAANAMAANNNN I, /L
©out) 7///111 L N\
: z - 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

Write cycle (S control mode)

tow
Ao~Ai1a >< >< '
tsu(A) | tsu(s) trec(w)
s “_/
(Note 7) | tww)
w (Note 4) \ (Note 6) / (Note 4)
tsu(D) th(D)
DOI'T'DQB DATA IN STABLE
(Din)

Note 4. Hatching indicates the state is don’t care. -
5. Writing is executed in overlap of S and 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 signal externally when DQ pin is in output mode.
8. ten, tdis are periodically sampled and are not 100% tested.
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_ : ’ MITSUBISHI LSIs
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, Vcc = 5V * 10 %, unless otherwise noted)

- Limits X
Symbol Parameter Test conditions Min Typ Max Unit
Vce(pp) | Power down supply voltage 2 \'
. . 2.2V = Vce(PD) 2.2
Vi

1) Chip select input S 2V £ Vce(pp) S 2.2V Vce(Pp) M
lcccpp) | Power down supply current Ve =3V “LL 10° KA
v Other inputs = 3V XL 005 | 2°°| WA

* Ta=25°%C,Icc(PD)=1p A
%% Ta=25%C,IcC(PD)=0.2n A

(2) TIMING REQUIREMENTS (Ta = 0~70°C, Vcc =5V + 10 %, unless otherwise noted)

" Limits ) .

Symbol Parameter Test conditions - Unit
Min Typ Max |- .

tsu(PD) Power down set up time . 0 ) ns
trec(PD) | Power down recovery time ’ tCcR ns

(3) POWER COWN CHARACTERISTICS
S control mode

Vce
X 45v asv

tsu(PD) trec (PD)

3 22V L 22V
Sz Vo - 0.2V

* MITSUBISHI
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MITSUBISHI LSIs

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

-1 OLL -10XL

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

DESCRIPTION
This MBM5256CP, FP,KP, VP, RV is a 262144-bit CMOS PIN CONFIGURATION (TOP VIEW)
static RAMs organized as 32768-words by 8-bits which _
is fabricated using high-performance 3 polysilicon CMOS A”_'EO vee (SV)IT
technology. The use of resistive load NMOS cells and CMOS A1z—[2] W g§N :
periphery result in a high-density and low-power static RAM. A7 —[3] 2l+—A13) INPUT
Stan‘d— by cu.rre.nt is small enough for battery. back - up ADDRESS ) 2: :E 5 :2: m%%ﬁrlisss
applicaton. It is ideal for the memory systems which require INPUTS E :
simple interface. As —[g] S 23+—A11) ouTpUT
Especially the MBM5256CVP, RV are packaged in a 28-pin As —[7] 3 ad E\IF i
thin small outline package. Two types of devices are available, Az —[] ‘: 21]«—A10 ADDRESS INPUT
M5M5256CVP ( normal lead bend type package) and A1 —[9] 3 Rle—S  CHI SELECT
MBMBE256CRYV (reverse lead bend type package). Using both (Ao —[i9 3 19}+—DQs
type of devices, it becomes very easy to design a printed DATA DQr«+ ] 16l+—Dar DATA
circuit board. JpUTSy D0z« T2 ++0as ¢ et
Q3«3 «»DQs| OUTPUTS
FEATURES GND  [14 15]«->DQs
. Power supply current Outl ggg‘zi\svp )C(FP)
Type name AoGad ™ | ctive [ stand-by " 28pay (kP
M5M5256CP, FP, KP, VP, RV-85LL 85ns 20 A
MSM5256CP, FP, KP, VP, RV-10LL |  100ns (Vee = 55V) 2] +— Ao
50mA o) «— 3
(Vecs5. W[ B p A
MSN5256CP, FP, KP, VP, RV-85XL 85ns (Vee = B.5V) [1e] «» DQs
WSM5256CP, FP, KP, VP, RV-10XL |  100ns 0.05 uA 18]+ DQ7
(Vec =3V, typ) 7] +> DQs
® Single + 5V power supply [16] <> DQs
® No clocks, no refresh [15] +> DQ4
® Data-hold on + 2V power supply M5M5250CVP 4] GND
® Directly TTL compatible : All inputs and outputs E"’ DQ3
® Three-state outputs : OR-tie capability 2]« DQ2
® Simple memory expansion by S 1]« DQ1
® OE prevents data contention in the 1/0 bus [1o] «— Ao
® Common data 1/0 [8]+— Ai
® Low stand-by current: e 0.05 u A (typ) 8]+ A2
©® Package
MEMB2BBCP:++weereeerereeereeeasaannnuuninn 28 pin 600 mil DIP Outline 28P20-A
M5M5256CKP- 28 pin 300 mil DIP
M5M5256CFP 28 pin 450 mil SOP 6]+ A2
MBMB256CVP, RV -werreereeeeeeaes 28pin 8 x 13.4mm? TSOP E“A‘
E <«— Ao
APPLICATION 1] «> DQ1
Small capacity memory units iZ] «> DQ2
[13] > DQ3
M5M5256CRV 4_’ gg?
[i6] «> Das
[17] «> DQs
18] «> DQ7
[15] +> DQs
ol
OF — 1] «— At0
Outline 28P2C-B
MITSUBISHI
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MITSUBISHI LSIs

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

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, W and 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, 5, 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.

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 lccs
or lcca, 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 Dout Active
L{H|H High-impedance Active
BLOCK DIAGRAM
- - - - - _ _
As (25 [ ] 1 [ ]
A13(20) = x o
o w w
A4 () g a 32768 WORD = it :
R ek g e gL R,
. g %ﬁaﬁ_ 2| | (512 rowsx NEE OUTPUTS
o]
A5 e 9( 8 512 COLUMNS) g |5
s e}
A4 (B)
A3 0 _1_3_4
ADDRESS g S e —
INPUTS ! I M p—
e s |
Zo z5 2x [
A0 @ w 20 Zui
2EH28 & '
A10@1) a5 Q <5
zal ||8& e
A11@3) a <
a CLOCK o
As @4) < L] I_GENERATOR |‘_
' __‘_t !
- 'D @8) vee (5V)
(14) GND (OV)
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MITSUBISHI LSls
M5M5256CP,FP,KP,VP,RV-85LL,-85XL,-10LL,-10XL

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

ABSOLUTE MAXIMUM RATINGS

Unit

Symbol Parameter Conditions Ratings
Vce Supply  voltage -0.3~7 \4
Vi Input voltage With respect to GND - 0.3*~Vce + 0.3 \
Vo Output voltage 0~Vce \
Pqd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature — 65~150 C
% — 3.0V in case of AC(Pulse width = 30ns)
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 5V + 10 %, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
4 Min Typ Max
ViH High-level input voltage 2.2 Veet0. 3 Vv
ViL Low-level input voltage - 0.3* 0.8 \
VoH1 High-level output voltage 1 loH = — TmA 2.4 \2
VoH2 High-level output voltage 2 loH = = 0.1mA Voc-0. 5 \
VoL Low-level output voltage loL = 2mA 0.4 \
l Input leakage current Vi=0~Vcc +1 A
lo QOutput leakage current S=Vm or OE =V, Viyo=0~Vcc +1 uA
S<0.2v .
ot Active supply current Other inputg 2§ 0.2V Min.cycle 30 45 mA
(AC,MOS level) or2 Veec — 0.2V
Output_open 1MHz 4 8
. S=ViL Min.cycle 35 50
lcc2 ?:gv.?..riu?ply I)current Other inputs = ViL or ViH mA
g eve Output open 1MHz 5 10
S2Vec - 0.2V -LL 20 uA
lccs Stand-by supply current Other inputs = O~Vec XL X 5 LA
Icca Stand-by supply current S = Vi, Other _inputs = 0~Vce 3 mA
% — 3.0V in case of AC(Pulse width ‘30ns)
CAPACITANCE (Ta = 0~70°C, Vcc = 5V + 10 %, unless otherwise noted)
Symbol Parametel Test condition: Limits Unit
Y r est conditions Min T Tyo | Max i
C Input capacitance (Ta =25°C) Vi =GND, Vi = 25mVrms, f = TMHz 6 pF
Co QOutput capacitance (Ta=25°C)" Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF

Note 1. Direction for current flowing into IC is indicated as positive.(no mark)
2. Typical value is VcCc =5V, Ta=25C.
3. C,Co are periodically sampled and are not 100% tested.
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MITSUBISHI LSis

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

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

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

Vee
Input pulse level:::eeeeeeeeerenereenene ViH = 2.4V, VL = 0.6V
Input rise and fall time -----reeeeee Bns 1.8k Q
Reference |eve| .............................. VOH = VOL = ].5\/ DQ
Transition is measured * 500mV from steady 990 Q CL
state voltage.(for ten, tdis) (Including
OULDUL 10adS:+++++seerrresmsessrsesessnnas Fig.1. CL = 100pF scope and JIG)
CL BSpF (for ten, tdis) Fig.1 Output load
(2) READ CYCLE
Limits
Symbol Parameter M5M5256C-86LL | MB5MB256C- 10LL Unit
M5M5256C-85XL | M5M5256C- 10XL
Min | Typ | Max | Min | Typ | Max
tCR Read cycle time 85 100 ns
ta(A) Address access time 85 100 ns
ta(s) Chip select access time 85 100 ns
ta (OE) Output enable access time 45 50 ns
tdis (S) Output disable time after S high 30 35 ns
tdis(oe) | Output disable time after OE high 30 35 ns
ten(S) Output enable time after S low 10 10 ns.
ten(oE) | Output enable time after OE low 10 10 ns
tv(A) Data valid time after address 20 20 ns
(3) WRITE CYCLE
Limits
Symbol Parameter M5M5256C-85LL | M5M5256C- 10LL Unit
M5M5256C-85XL | M5M5256C- 10XL
Min | Typ | Max | Min | Typ | Max
tew Write cycle time 85 100 ns
tw (W) Write pulse width 60 70 ns
tsu(A) Address set up time 0 0 ns
tsu(a-wH)| Address set up time with respect to W high 70 80 ns’
tsu(s) Chip select set up time 70 80 ns
tsu(D) Data set up time 30 35 ns
th(D) Data hold time 0 0 ns
trec(W) | Write recovery time 0 0 ns
tdis (W) Qutput disable time after W low 30 35 ns
tdis(oE) | Output disable time after OE high 30 - 35 ns
ten (W) Output enable time after W high 10 10 ns
ten(0E) | Output enable time after OE low 10 10 ns
MITSUBISHI
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MITSUBISHI LSls

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

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

(4) TIMING DIAGRAMS
Read cycle

tcr

Ao~A14 )(

ta(A)

ta(s)

tv(a)

XXX KL K IXHIIIKHKLK LK KX KKK KX XXXY

9,
920.0.0:0.9.0.0.9.0.0.90.0
X X 9.9.9.9.9.9.9.90.9.0.0.9.9
S (Note 4) \ / N Ote ) RIS
ta (OE) tdis (S)
OE (Note 4) %X / (Note 4)
XXX XXX XXX
ten (OE) tdis (OE)
ten(S)
DQ1~DQs
(Dout)
W= “H"level
Write cycle (W control mode)
tcw

Ao~A14 ><

X

tsu(s)

= @ f f f f f fi T T SIR LR LAIL IR LK
S (Note 4) \ m ORI (N%(e)(‘i) ORIKIEHAKKS
tsu(A-WH)
o / \
tsu(A) tw(w) trec(wW)
W \\——//
tsu(D) th(D)
DQ1~DQs DATA IN
(Din) ) STABLE
tdis (W) ten (OE)
- tdis (OE) ten(W)
DQ1~DAsN N NANNAANNNNNNN AN Y
©ouwt) 7/////. L AAMAAARARRASNNN
: MITSUBISHI
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| MITSUBISHI LSls
M5M5256CP,FP,KP,VP,RV-85LL,-85XL,-10LL,-10XL

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

Write cycle (S control mode)

tew
Ao~A14 >< ><
tsu(A) tsu(S) trec(w)
:  /
(Note 7) tw(w)
w (Note 4) x (Note 8) l (Note 4)
tsu(D) th(D)
DQl't'DQB DATA IN STABLE
(Din)

Note 4. Hatching indicates the state is don't care.
5. Writing is executed in overlap of S and 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 signal extermally when DQ pin is in output mode.
8. ten, tdis are periodically sampled and are not 100% tested.
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MITSUBISHI LSls
- M5M5256CP,FP,KP,VP,RV-85LL,-85XL,-10LL,-10XL

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

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

. Limits .
Symbol Parameter . Test conditions: in Tvo Max Unit
Vec(pp) | Power down supply voltage ° 2 | \4
. ) 2.2V = Vce(PD) 2.2
VI(3) Chip select input S 2V £ Voocroy S 2.2V Voo o) \
lcc(PD, Power down supply current Vee =3V “LL 10+ WA
(o) PPl Other inputs = 3V XL 005 | 2** uA

% Ta=25%C,IcC(PD)=1u A
%% Ta=25°C,Icc(PD)=02 n A

(2) TIMING REQUIREMENTS (Ta = 0~70°°C, Vcc =5V + 10 %, unless otherwise noted)

Limits
Test conditi - nit
Symbol Parameter est conditions in Tvp Max Uni
tsu(PD) Power down set up time 0 ns
trec(PD) | Power down recovery time ) tcR ns

(3) POWER DOWN CHARACTERISTICS
S control mode

Vce
\ 45v 45V

tsu (PD) trec (PD)

2.2V 2.2V
Vce - 0.2V

(2]

(%]
v

, * MITSUBISHI
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‘M5M51008AP,FP,VP,RV-55L,-55LL

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

MITSUBISHI LSis

DESCRIPTION
The M5M51008AP, FP,VP,RV are a 1048576-bit CMOS PIN CONFIGURATION (TOP VIEW)
static RAM organized as 131072 word by 8-bit which are -
fabricated using high- performance triple polysilicon CMOS ne MO 52 vee(sv)
technology. The use of resistive load NMOS cells and CMOS Ate — [2] E<—A1séll)_‘oll§nganggl;_
periphery result in a high density and low power static: RAM. A14 — [3] 5__°]‘_5_2 INPUT:
They are low stand-by current and low operation current A1z — [2] 29— W Y&?'JF CONTROL
and ideal for the battery back-up application. A7 —[5] 28—Ars
The MSMS100BAVP,RV are packaged in a 32-pin thin aporess |2 :% § %:2: ADDRESS
small outline package which is a high reliability and high INPUTS o
density surface mount device (SMD). Two types of devices As —[8] § 25]—Ar1 UTPUT
are available. MS5M51008AVP (normal lead vend type As —[9] (- 24]«—OF  ENABLE INPUT
package), M5M51008ARYV (reverse lead vend type package). Az — [0 - E]*—é_w Acﬁl"gng'i‘gg}
Using both types of devices, it becomes very easy to design A1 — (0] o 2245 INPUT1
a printed circuit board. Ao —[2 2]« D0s
s [ B S oort R,
FEATURES ‘()‘U%J% %j: %zgz OUTPUTS
) Power supply current (OV)GND  [ié] E“’DQ“
Type name | Accpss time Active Stand- by
(max) (max) Outline 32P4(P)
M5M51008AP, S5ns 100 u A 32P2M-A (FP)
FP,VP,RV-55L (Vee = 5.5V)
40mA 20 A 9y b))
MBMS 1008AP, (IMHz) | (Vee =5.5V) An —[1] « 4 t 2]+ OF
FPVP,RV-55LL S5ns Voo As —lZ Pl «— Ato
typ) ’ A8 —'é‘ 0 «— S1
A1z —[4] 9] «» DQs
® Single + 5V power supply W —5] 28]+ DQ7
® Low stand-by current 0.3 u A (typ.) Sz —|6] 27 +> DQs
® Directly TTL- compatible : All inputs and outputs C::?; _.% %: %j
® Easy memory expansion and power down by S1,S2 NC 5] M5M51008AVP 7 GND
® Data hold on + 2V power supply Ats —sfiol 53] <> DQ3
® Three-state outputs : OR-tie capability Al4 —»E 22] <> DQ2
® OE prevents data contention in the 1/0 bus A2 —[12] 1]« DQ1
® Common data /0 A7 —[13 o] «— Ao
® Package  MBMBT00BAP -++vssseesessvssens. 32pin 600mil DIP As —[4 1]« A1
M5M51008AFP 32pin 525mil SOP :i’ ~E %J: A2
M5M51008AVP, RV --32pin 8 X 20mm? TSOP % )
QOutline 32P3H-E
APPLICATION
Small capacity memory units
n
As. — [i§] « 7]« A3
As — [i9 18] «— A2
As — [14 [19] «— A1
A7 —[i3] [20] «— Ao
A2 —>|12) 21] <> DQ1
Ala — 11 22| > DQ2
Ate — [10] 23] «» DQ3
N 24]  GND
vee E M5M51008ARV E <« DQ4
A1s —[7] [26] «> DQs
S2 —»[8] [27] <> DQs
W —[5] [28) +> DQ7
A13 — [4] 29 «» DQs
Ag —» z @4——8—1
A9 —[2] [31] «— A10
an—[1] O 2 [32] «— OF
Outline 32P3H-F
NC: NO CONNECTION
MITSUBISHI
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MITSUBISHI LSIs

M5M51008AP,FP,VP,RV-55L,-55LL

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

- FUNCTION

The operation mode of the M5M51008AP, FP, VP, RV are
determined by a combination of the device control inputs
31,S2,W and 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 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 Sz, whichever occurs
first, requiring the set-up and hold time relative to these

When setting St at a high level or Sz 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 Si and S2. The power: supply
current is reduced as low as the stand-by current which
is specified as Icca 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. k

edge to be maintained. The output enable input OE directly SilSz| W IOE MOdel - PO fec
. — . X ['L | X | X |Non selection| High-impedance Stand-by
controls the output stage. Setting the OE at a high level, the - —
L S H | X | X | X [Non selection| High-impedance Stand-by
output stage is in a high-impedance state, and the data bus - -
X ) . . - LIH|L|X Write Din Active
contention problem in the write cycle is eliminated. -
. N ) LIH|H|L Read Dout Active
A read cycle is executed by setting W at a high level and CTHTHTH TPT——— Aot
. = . A — Tohe
OE at a low level while 57 and S2 are in an active state (51 ST cive
=L,S2=H)
BLOCK DIAGRAM
[ ] [« |
[
> @ 131072 . w
a a WORDS o it :
Zg |9 X8 BITS 2| |3 ; DATAS
okl o © ] 612 ROWs | @ : A
ﬁLDL a X 128 % [ ] OUTPUTS
[od*t] ! z COLUMNS Z 8 i 6
8 8 X 16 el = T
2 BLOCKS) 3 e
ADDRESS INPUTS < T F P
=1 2T P
5 J 20 ] v
g5 128 5 .
=82 3% L
< 1 |
- S \ |
5 & 53 P
= < ] I
T 251111 99 CLOCK p b
: gi[ 111 28 || [GENERATOR oo
R P
WRITE. CONTROL INPUT W C—(5) P
CHIP SELECT INPUT 1 3169--G3-~ D {® ] @veesv)
CHIP SELECT INPUT 2 S2B0-~6 )+ | H
OUTPUT ENABLE QOE 8233 '_.@._' (9 GND (OV)
INPUT [t
¥ Pin numbers inside dotted line show those of TSOP. '
z‘ MITSUBISHI
2-42 ELECTRIC



MITSUBISHI LSIs
M5M51008AP,FP,VP,RV-55L.,-55LL

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.3*~7 \'
Vi Input voltage With respect to GND -0.3*~Vec + 0.3 \
Vo Output voltage 0~Vce \2
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 °C
Tstg Storage temperature - 65~150 C
% — 3.0V in case of AC (Pulse width = 30ns)
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70%C, Vcc = 5V + 10 %, unless otherwise noted )
- Limits .
Symbol Parameter Test conditions i Tvo | Mox Umt
VH High-level input voltage 2.2 Veet0. 3 \%
Vi Low-level input voltage -0.3* 0.8 \
VoH High-level output voltage lon = = 1mA 24 \
° P ° loh = — 0.1mA Vac-0.5
VoL Low-level output voltage loL = 2mA 0.4 \2
] Input leakage current =0~Vce +1 uA
- Si=Vi or S2=Vui or
lo Output leakage current OF = Vi, Vijo = O~Vee +1 uA
571<02V,S22Vec - 0.2V |Min 47 85
et Active supply current Other inputs < 0.2V or cycle mA
(AC, MOS level) = Vce - 0.2V
Output-open (duty 100%) |1MHz 22 35
. 51 =ViL,S2 = Vi, Min 50 90
lcc2 /(\Ac\:gv.er.riuplplyl)current Other inputs = ViH or ViL cycle mA
' eve Output-open (duty 100%) |1MHz 25 | 40
1) S2502V,
other inputs = 0~Vcc -95L 100
lcca Stand-by current 2) S12Veec—-0.2V, WA
S22 Vee - 0.2V, _
other inputs = 0~Vce S5LL 1:0 20
Icca Stand-by current Si=Vin or S2=Vi, other inputs=0~Vcc 3 mA
% — 3.0V in case of AC (Pulse width = 30ns)
CAPACITANCE (Ta = 0~70°C, Vcc = 5V % 10 %, unless otherwise noted)
Symbol Paramet Test conditions Limits Unit
ymbo arameter est conditi Min T Tyo | Max i
Ci Input capacitance = GND, Vi = 25mVrms, f = TMHz : 6 pF
Co Output capacitance Vo GND, Vo = 25mVrms f=1MHz 8 pF
Note "1 : Direction for current flowing into an IC is positive (no mark)
2 : Typical value is Vcc =5V, Ta=25C.
& MITSUBISHI
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MITSUBISHI LSls
M5M51008AP,FP,VP,RV-55L,-55LL

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

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

Input pulse level:-eoweeeeeeseseeecenee ViH = 3.0V, ViL = 0.0V Vce
Input rise and fall time:««eooreereerrrremsnenieminennnn 5ns
Reference level-«+cooeeenresneenenennes -*VoH = VoL = 1.6V 18k 0
Output loads::«+seeeeeeeeresees Fig.1, CL = 30pF ’
CL=BpF(for ten, tdis) DQ
Transition is measured + 500mV from steady 990Q =g,
state voltage.(for ten, tdis) (including scope and JIG)

Fig.1 Output load

(2) READ CYCLE

Symbol Parameter o Vin L_lrr\r;gs Max Unit
tCR Read cycle time 55 ns
ta(A) Address access time 55 ns
ta(s1) Chip select 1 access time ) 55 ns
ta(s2) Chip select 2 access time 55 ns
ta (OE) Qutput enable access time 30 ns
tdis(s1) | Output disable time after Si high ' 20 ns
tdis (S2) Output disable time after Sz low 20 ns
tais(0E) | Output disable time after OE high 20 ns
ten(S1) Qutput enable time after S1 low 5 ) ns
ten(S2) QOutput enable time after Sz high 5 ns
ten(oE) | Output enable time after OF low 5 ns
tv(A) Data valid time after address 5 ns
(3) WRITE CYCLE
Symbol  Parameter in le_rzgs Mox Unit
tcw Write cycle time 55 ns
tw (W) Write pulse width 45 ns
tsu(A) Address set up time 0 ns
tsu(A-wH) | Address set up time with respect to W high 50 ns
tsu(S1) Chip select 1 set up time 50 ns
tsu(S2) Chip select 2 set up time ' 50 ns
tsu(D) Data set up time 25 ns
th(D) Data hold time 0 ns
trec (W) Write recovery time 0 ns
tdis (W) Output disable time from W low . 20 ns
tdis (OE) Output disable time form OE high 20 ns
ten (W) Output enable time from W high 5 ns
ten (OE) Output enable time from OE low 5 . ns

MITSUBISHI
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~ MITSUBISHI LSIs
M5M51008AP,FP,VP,RV-55L,-55LL

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

() TIMING DIAGRAMS

Read cycle
tcR ,
Ao~A1ts ><
ta(A) tv(A)
. e
R T JEEE BRI IIE,
S2 SRIEEEL SRR, 5% SRR
LRI KLY ta(s2) bt LRLRLRERS
RRRRRREEEOOIRKKKKY SRRRRAAAAARRRRRRRRR
ta(s1) tdis (52)
NN N NN NONN NN N NONINNONN NN
s S ERs35 ote. SISSSIAN (22 B Mots, B350
SRR ZREKRK §; 25 OOXRLLIRRLKR
ten (OE) tdis(S1)
SIITIILLE SIS 5 ST
SIRRRRKS SKKK 255 LK,
ooooooooomooooo oomoooooooo
OE LXK RS A A 0’0‘0 SRRRERHRIRS
ten(S1)
tdis (OE)
ten(s2)
DQ1~DQs
(Dout) < DATA VALID
W= “H"level
Write cycle
(W control mode)
tow
Ao~Ais >< . ><
tsu(S2)
SR
S LK (Note” 3)
2 KKK .
. ""A’A.A"A.‘.A'A VaVAAVANa VS
| tsu(st)
s SR Vo
2 LRRELELHKIRKS
tsu(A-WH) '
o i \
tsu(A) tw(w) trec(W)
v N/
_ tsu(D) th(D)
DQ1~DQs |—/DATA IN \|
Din) STABLE
( tdis(W)\ /ten(OE)
tdis (OE) ten (W)

DQ1~DAs ANV (L L
©ouwt) /LIS \ UNRANARRARARARRANY
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MITSUBISHI LSIs

M5M51008AP,FP,VP,RV-55L,-55LL

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

Write cycle (Si control mode)

tew
Ao~Ai1s >< )‘
S2 7 \
tsu(A) tsu(St) trec (W)
S \\ /f
(Note 5)
- BV YooY e oY eV eV aVaVaVaV eV VW eV W VY eV AV WV VY
— LR R R R R R R0
w (Note 3) \ (Note 4) 4 RCIIRILIKLLRHL RRIRARHKN
ote 0202020262020 20%0% 202020202020 20 202
tsu(D) th(D)
DQ1~DQs
; ATA IN STA
(Din) DATA STABLE
Write cycle (Sz control mode)
: tcw
Ao~A1e )( )(
> / \
tsu(A) tsu(s2) trec (W)
SV A oY Y oY o oY Y VeV e AV e eV aVaVaW W aVaVaVaVaVavaVawan AV Y Y Y Y e Y o Y Y Y Y A A e e evavevevave
5 355555 (ote. 3) SsSSIIE e e
000.929.0.0.0,.9.0.9 909090909:0.0,0.9.9 190900,909,0.9.9.90, 909.9.9.9:9.9.9.9.9.
XXXXX & S XXXXXX & &S
(Note 5)
w SRS (Note, 3 SRy (Note. 3)
RRRRRRKELLS SRESELEIEN (Note 4) .
tsu(D) th (D)
DQ1~DQs
’ DATA IN STABLE
(Din)

Note 3:

Hatching indicates the state is "don’t care”.
: Writing is executed while S2 high overlaps ST and W low.
: When the falling edge of W is simultaneously or prior to the falling edge of St or rising edge of S2, the outputs

are maintained in the high impedance state.

: Don’t apply inverted phase signal externally when DQ pin is output mode.
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M5M51008AP,FP,VP,RV-55L,-55LL

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

POWER DOWN CHARACTERISTICS

(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70C, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions Vin Typ | Max Unit
Vce(pp) | Power down supply voltage 2 \'
) ) 2.2V = Vce(PD) 22
Visn Chip select input St 2V = Vec(pp) < 2.2V Vcc(Pp) v
) . 4.5V = Vce(Pp) 0.8
Vi(s2) Chip select input S2 Voo < 45 00 \%
Vee = 3V
1) S2=0.2v, -55L 50
other inputs = 0~3V
lcc(pp) | Power down supply current 2) 572 Vee - 0.2V, LA
S22 Vec - 0.2V, -55LL 03 |4 "O "
other inputs = 0~3V ote
Note 7:1cC (PD) =1 u A in case of Ta=25C
(2) TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
e Limits .
Symbol Parameter Test conditions Min Typ Max Unit
tsu(PD) Power down set up time 0 ns
trec(PD) | Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
i control mode
Vce
4.5V 45V
tsu(PD) trec (PD)
5 2.2V _ 2.2V
S1 2 Vee -0.2vV
S2 control mode
Vce
45V 45V
tsu(PD) trec(PD)
S2
0.2v 0.2V
S2=0.2v
MITSUBISHI ‘
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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

DESCRIPTION
The M5M51008AP,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 MB5M51008AVP, 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. MB5MS51008AVP ( normal lead vend type
package), MBM51008ARYV (reverse lead vend type package).
Using both types of devices, it becomes very easy to design
a printed circut board.

PIN CONFIGURATION (T oP VIEW)

ADDRESS
INPUTS | A8 —

DATA
INPUTS/ {'302"’

>

w

l

]
dd'dV8001SINSI

32  vee(sv)

[3T]«—A15 ADDRESS INPUT
55— so GHIP SELECT

25— WHITE coNTROL
28] «—A13

[27«—A8 | ADDRESS
FBle—no [INPUTS

25]«—An

24 QUTPUT
2d—0E DOV eyt
23]«—A10 ADDRESS INPUT
22«37 CHIP SELECT
B s s NPUT T

2 >D0Q7| parp
[75]+-» DQs PINPUTS/

FEATURES OUTPUTS | pQs s [ 78]« DQs OQUTPUTS
Access Power supply current (0V) GND [(7}«>DQ4,
Type name time Active Stand- by
(max) (max) max Outline 32P4 (P)
M5M51008AP, FP, VP, RV-T0L 70ns 32P2M-A (FP)
M5M51008AP, FP, VP, RV-85L 85ns 100 u A
M5M51008AP, FP, VP, RV-10L 100ns (Vec =5.5V)
M5M51008AP, FP, VP, RV-12L 120ns . 3. b))
WSH51008AP, FP, VP, RV-TOLL|  7Ons (}?AT-I/;) 20 uA N N ~ N
MSHS1008AP, FP. VP, RV-85LL|  85ns (Veg = 5.5V) N
M5M51008AP, FP, VP, RV-10LL|  100ns (Vée 3ov A8 —>|3
MSH51008AP, FP, VP, RV-12LL|  120ns ey o A1y —[4]
W —[5]
® Single + 5V power supply S2 —[6
® Low stand-by current 0.3 u A (typ.) Ats —|7
® Directly TTL compatible : All inputs and outputs vee M5MS51008AVP
® Easy memory expansion and power down by 51,32 Q?s R
® Data hold on + 2v power supply Mg —[
® Threee-state outputs : OR-tie capability Az —[i2]
® OF prevents data contention in the 1/0 bus A7 —[3]
® Common data 1/0 As —[14]
® Package  MBMBT1008AP -woveveveenevens 32 pin 600mil DIP As —[5]
M5M51008AFP 32 pin 525 mil SOP A4 —[ig 2 »
..... H 2 .
MB5M51008AVP, RV -:-:-32pin 8 x 20mm? TSOP Outline 32P3H-E
APPLICATION
: . »
Small capacity memory units As —» 18
As —»
As —
A7 —
A2 —
A14 —»
Al —»
NC M5M51008ARV
vee
A15 —
S2 —
W —
A13 —>
A8 —
A9 —
Al — ”
L(§
Outline 32P3H-F
NC: NO CONNECTION
- ¢ MITSUBISHI
2-48 ELECTRIC




M5M51

MITSUBISHI LSls
008AP,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 MSEM51008AP, FP, VP, RV are
determined by a combination of the device control inputs
31,52, W and OE. Each mode is summarized in the function
table.

A write cycle is executed whenever the low level W over-
laps with the low: level 31 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 Sz, 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

When setting S1 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 Sz. The power supply
current is reduced as low as the stand-by current which
is specified as lcc3 or Iccs, 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

stage is in a high-impedance state,and the data bus S1|S2 | W|OE[ Mode DQ lcc
contention problem in the write cycle is eliminated. X{L|IX|IX |Mon selectiof High-impedance | Stand-by
A read cycle is executed by setting W at a high level and H | X | X | X |Non selectiof High-impedance | Stand-by
OE at a low level while ST and S2 are in an active state (St LIHJL|X Write Din Active
=L1,S2=H). L{H[H]|L Read Dout Active
L{H|H|H High-impedance Active
BLOCK DIAGRAM
[t - B -
A4 (B0 — 1 ] ]
|As (D15 I o« 131072 x
A6 (B2 2 w WORDS ol | ,
A7 G- zal [g| | Xs881s = DATA ./
A1z (D2 i o I o IRCICASUEI o o TP
Ata B =] I X 128 gl 15 6
A (5D < z COLUMNS zl |2
A15 G)-(T (=) 2 X 16 al |5
@ < BLOCKS) o ;
ADDRESS INPUTS < P T 1 5
: £ % | Pl
: 257128 T P
= _h)i8dl E4: L
—d w | 1
5 |I[<E £a .
=& CLOCK oo
gL ég EENERATOﬂ e o
=] T .
WRITE CONTROL INPUT W
CHIP SELECT INPUT 1 31 D 1®©1 @veesy)
CHIP SELECT INPUT 2 S2 H @ i+ @ GND(0V)
OUTPUT Ef;l,ﬁ«BLE OEQ [
3% Pin numbers inside dotted line show those of TSOP.
’ MITSUBISHI
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MITSUBISHI LSls
M5M51008AP,FP,VP,RV-70L,-85L,-10L,
-12L,-70LL,-85LL,-10LL,-12LL

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -0.3~7 \'
Vi Input voltage ) With respect to GND - 0.3%Vee + 0.3 \'
Vo Output voltage 0~Vce \%
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 c
Tstg Storage temperature i - 65~150 °C

* — 3.0V incase of AC (Pulse width = 50ns)

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

. Limits X
Symbol Parameter Test conditions Min Tvp Max Unit
ViH High-level input voltage 2.2 Vec+0. 3 \
Vi Low-level input voltage -0.3* 0.8 Vv
VoH High-level output voltage lon = ~ TmA 24 \%
o P ° lon=—0.1mA " [Vec-0.5
VoL Low-level output voltage loL = 2mA 0.4 \'
I Intput leakage current Vi=0~Vcec +1 uA
lo Output leakage current S1 = Viwor Sz = Vi or +1 uA
OE = Vin, Viyo = 0~Vce -
‘ $1=0.2V,S22 Vec—0.2V [ Min 38 | 70
lect ,(Acgv& Sgpply Igurrent Otf(‘)neévin%uts 0.2V or 2 Vcc | cycle mA
AC, level - Q0. utput-open
(duty 100%) 1MHz 5115
a5 Min
. St =V, S2 =V, 40 70
lec2 ?ng_e”sl_ucig\llyel)current Other inputs = ViH or ViL cycle mA
4 Output-open (duty 100 %) 1MHz 7 15
1) S2=0.2V,
other inputs = 0~Vce L 100
lcca Stand-by current 2) Si=Vee-0.2V, T HA
S22 Veec—-0.2V,. _
Other inputs = 0~Vce L 10 20
Icca Stand-by current Si =V or Sz2=ViL Other inputs = 0~Vcc 3 mA
% — 3.0V incase of AC(Pulse width = 50ns)
CAPACITANCE (Ta = 0~70°C, Vcc = 5V + 10 %, unless otherwise noted) '
Symbol Paramet ~ Test condition Limits Unit
ymbol arameter est conditions TMin T Tyo | Mex
Ci Input capacitance Vi=GND, Vi = 25mVrms, f = 1MHz 6 pF
Co Qutput capacitance Vo = GND, Vo = 25mVrms, f = TMHZ 8 pF

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

MITSUBISHI
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MITSUBISHI LSls
M5M51008AP,FP,VP,RV-70L.,-85L,-10L,
-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 Vee
Input pulse level--weeeeeeeereees Vi =24V, ViL= 06V
INPUt rise and fall time:-s-s-sssrerererersesercenssurennens 5ns 1.8k Q
Reference level - ooeerreeeeieeeenennnn VoH = VoL = 1.5V DQ
: Transition is measured + 500mV from steady 990 @
state voltage.(for ten, tdis) CL
Output loads:-««-+««seeerereneennnnnnnes Fig. 1,CL = 100pF (P, FP, VP, RV-85L, - 10L, - 12L, Including
-85LL,-10LL,-12LL) (scope and JIG)
CL = 30pF (P, FP, VP,RV-T70L, - 70LL) Fig. 1 Output load

CL= BpF(for ten,tdis)

(2) READ CYCLE
Limits
Min | Max | Min | Max | Min | Max | Min | Max
tCR Read cycle time 70 85 100 120 ns
ta(A) Address access time 70 85 100 120 ns
ta(st) Chip select 1 access time 70 85 100 120 ns
ta(s2) Chip select 2 access time 70 85 100 120 ns
ta (OE) QOutput enable access time 35 45 50 60 ns
tdis (S1) Output disable time after St high 25 30 35 40 ns
tdis (S2) Qutput disable time after S2 low 25 30 35 40 ns
tdis(oE) | Output disable time after OE high 25 30 35 40 ns
ten(S1) Output enable time after Si low 10 10 10 10 ns
ten(S2) Output enable time after S2 high 10 10 10 10 ns
ten(0E) | Output enable time after OE low 5 5 5 5 ns
tv(A) Data valid time after address 10 10 10 10 ns
(3) WRITE CYCLE
Limits
Min Max Min Max Min Max Min Max

tow Write - cycle time 70 85 100 120 ns
tw (W) Write pulse width 55 65 75 85 ns
tsu(A) Address set up time 0 0 0 0 : ns
tsu(A-WH) | Address set up time with respect to W high 65 75 85 100 ns
tsu(st) Chip select 1 set up time 65 75 85 100 ns
tsu(s2) Chip select 2 set up time 65 75 85 100 ns
tsu(D) Data set up time 30 35 40 45 ns
th(D) Data hold time 0 0 0 0 ns
trec(W) Write recovery time 0 0 0 0 ns
tdis (W) Output disable time from W low 25 30 35 40 ns
tais(oE) | Output disable time from OE high 25 30 35 40 ns
ten (W) Output enable time from W high 5 5 5 5 ns
ten (OE) Output enable time from OE low 5 5 5 5 ns




MITSUBISHI LSIs

‘M5M51008AP,FP,VP,RV-70L,-85L,-10L,
-12L,-70LL,-85LL,-10LL,-12LL

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

(4) TIMING DIAGRAMS

Read cycle
tcR |
Ao~Ats ><
ta(a) Y.
N N
s R T IITIIIR
2 oelele 0002 A ta(s2) & S5
RRRRRRERRIAAIAAXIKRIKKKS PRS00 202030203020 20 202024
ta(s1) tdis (52)
VY Y a e oY Y oY oY oY Y Y A oV e AV aVaVav,
= KRNI AIXIIIEIRRS ta (0F)
St SORRIKIRKS IRRHIK (Note 3)
P02 2020202 LK
ten (OE) tdis (S1)
_ R R R R R ' SRR R R LRI EE
odeteledelotedeledel
E 2020202050 20 %% pRe20%0%%! 02002002020 %6202
0 IRRILLNOte 3) e N Y, (Note 3RS
ten(S1)
tdis (OE)
ten(S2)
DQi1~DQs /
(Dout) \ /
W= “H"level
Write cycle (W control mode)
tocw

Ao~Ai1s )

tsu(s2)

9626%20%6%%%0%. %0, 0. 0. S 0. 0.0

1 90090090909:%%
S BRI (Note 39
19:9:9.9.0.9. 98999339394

tsu(s1)

<]

KK

(Note 3)

SRR RITRRRLZRLZRZILLTS
ee o000 2020 %% %0 0%

P00 0202020 %0 %0 e 02!
LRRLELELRHRARAR

tsu(A-WH)

<
% |
| /

/ \\

tsu(A) 5 tw(w) trec(W)

W N\ /

__tsu(D) th(D)

DQ1~DQs |/DATA IN \|
(Din) tdis(w>\ STABLE /ten )
tdis (OE) ten (W)
DQI~DAs  \ AN AALARRRRRARY 1T
(Dout) / 7/ / \ (AAAAAAARRARARSARRAAN
MITSUBISHI
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MITSUBISHI LSIs

M5M51008AP,FP,VP,RV-70L,-85L.,-10L,
-12L,-70LL,-85LL,-10LL,-12LL

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

Write cycle (S1 control mode)

tow
Ao~Ais ’( )(
S / \
tsu(A) tsu(S1) trec (W)
5 /
— XXX K5 XXX I XIS
W 0%, :0:0:0:0:0:0:ozo:Q:Q:QMQ:03030:0:02020’0:0
(Note 4) 0’0‘0’0’0’0’0’0‘0’0’0’0 X SERLLRELKR
tsu(D) th (D)
DQ1~DQs
(Din) DATA IN STABLE

Write cycle (S2 control mode)

tew
Ao~A1s >< ><
S2 /V \\
tsu(A) tsu(s2) trec (W)

TR SSRGS
== QSRR edeoleodeelede%, £RIRERRRRIILLS QLRSS

QIS QRRRRRILKY 202020202020 0 2020202 LR
Si I §< f;l&te C; ) GRRRIIKN AEERIRES ()l\(lgte ;%( )RR

(Note 5)

o SRS SHRHLIKIR
w RIS SIS\ / (Note 3)

020302020 203020203028 2020202020202020202 (Note 4)

tsu(D) th(D)
DQi1~DQs
’ DATA IN STABLE
(Din)

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 of W 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 DQ pin is output mode.

x - MITSUBISHI
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M5M51008AP,

MITSUBISHI LSIs
FP,VP,RV-70L,-85L,-10L,

-12L,-70LL,-85LL,-10LL,-12LL
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

POWER DOWN CHARACTERISTICS
ELECTRICAL CHARACTERISTICS

(Ta=0~70°C, unless otherwise noted)

" Limts .
Symbol Parameter Test conditions Min Typ | Max Unit
Vce(pp) | Power down supply voltage 2 \2
. . 2.2V = Vce(PD) 2.2 :
ViesD Chip select input St 2V = Vec(pp) £ 2.2V Vec(Pp) M
. . 4.5V = Vce(Pp) 0.8
Vi(s2) Chip select input S2 Vee(pp) < 4.5V 02 \
Vce = 3V
1) S2=0.2V, -L 50
other inputs = 0~3V
lcc(pp) | Power down supply current 2) §72 Vec — 0.2V, 0 MA
S22z Veec - 0.2V, -LL 0.3 (rote
other inputs = 0~3V
Note 7:Icc(PD)=1u A in case of Ta=25C
TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
Symbol Paramet Test conditions Limits Unit
Y rameter est conditiol Vi Tyo | Max
tsu(PD) Power down set up time 0 ns
trec(PD) | Power ‘down recovery time 5 ms
POWER DOWN CHARACTERISTICS
S1 control mode
Vce
4.5V 45V
tsu(PD) trec (PD)
5 2.2V 2.2V
Si 2 Vee - 0.2V
Sz control mode
Vce
45V 4.5V
tsu(PD) trec(PD)
S2
0.2v
S20.2v
. - MITSUBISHI
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M5M51T0O8AP,FP,VP,RV-55SL

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

DESCRIPTION

The MS5M51TO8AP,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 MSM5B1TO8AP,FP,VP,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, M5M51TO8AVP
(normal lead bend type package), M5M51TO8ARV (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)
(Vc1co L‘l5A5V)
s | S| BB (R4,
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 S1,S2
® Data hold on + 2V power supply

® Three-state outputs : OR-tie capability

® OE prevents data contention in the 1/0 bus

® Common data 1/0

® Package
MBMBTTOBAP «ervevrreeeeeereemiiinniiinnn 32 pin 600 mil DIP
MBMSTTOBAFP:---weeeseeeeeeeeeinnnieiens 32 pin 525 mil SOP
MBMB1TOBAVP, RV «:ereeereeeeees 32 pin 8 X 20mm? TSOP
APPLICATION

Small capacity memory units

PIN CONFIGURATION (TOP VIEW)

N o 52 vee(sv)
Als — [2] 31]«—A15 ADDRESS INPUTS
wip Sh
A12 —»E E‘_W WRITE CONTROL
A7 —[5] 28]«—A13 NPuT
re —[6] g 27—As | AppRESS
ADDRESS ! a5 — [T} g B6l«—ag [INPUTS
As — [B] 2 25 «—A11
A3 —[5] S Z0«—OF  QUIPUT EnAdLe
A2 —[i9] 5 «—A10 ADDRESS INPUT
Al — E % «—351  CHIP _SELECT
NPUT
A0 —[12] «>DQ8
oata [001 [ >DQ7| paTA
INPUTS/< DQ2 <+ [12 [19]<-+DQs > INPUTS/
OUTPUTS DQ3 <« [15 [18]«->DQs
(OV)GND  [1§] «»DQ4,
Outline 32P4(P)
32P2M-A (FP)
b)) b)]
Al —[0 « / ¢ B2« OF
As —[2 Bi]«— A0
As —[3 30] «— 37
A1z —[4 29] > DQs
W —[5 28] > DQ7
s2 —[6 27]+> DQs
As —[7 26] +> DQs
vee - [8] 25] «» DQ4
NC 9 M5M51T08AVP 24 GND
Als —»|10 23] «» DQ3
Ala __.E 22] «» DQ2
A2 —[i2] [21]«> DQ1
A7 —|13 20| «— A0
As —»|14 19| «— A1
As —[i5 18] «— A2
A4 —[6 " " [17]«— A3
[(4 (4
Outline 32P3H-E
)
Aa — [ig] « 17] «— A3
As — [i5] 18] «— A2
A6 —» [14] 19| «— A1
A7 — E 20| «— AQ
A2 —[12] 21] «»> DQ1
Ars —[11] 22] +> DQ2
Ate — [19] 23] «> DQ3
NC  [o] 24 GND
vce é M5M51TO8ARV 25| +—> DQ4
Ats —[7] l26] +> DQs
5_2 — ; 27} «—> DQs
W —[5] 28 «+ DQ7
A1z — [4] 29] «» DQ8
As —[3] 30] «— 31
As —[2] B1] «— A0
A1l —» E O k)t) 9__2_]’—6?

QOutline 32P3H-F

NC: NO CONNECTION
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MITSUBISHI LSls
M5M51T08AP,FP,VP,RV-55SL

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

FUNCTION

The operation mode of the MSMS51TO8A serieas are
determined by a combination of the device control inputs
51,52, W and 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 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,S1 or Sz, 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

When setting 31 at a high level or Sz 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 Si and S2. The power supply
current is reduced as low as the standty current which is
specified as lcca or Iccsa, 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.

output stage is in a high-impedance state, and the data bus FUNCTION TABLE
contention problem in the write cycle is eliminated. — —
\ T ) Si[S2|W|OE| Mode DQ Icc
A read cycle is executed by setting W at a high level and - —
! i . A — X | L | X | X |Non selection| High-impedance Stand-by
OE at a low level while S1 and S2 are in an active state (S1 - ——
—L S2=H) H | X | X | X [Non selection| High-impedance Stand-by
i LIH|L|X Write Din Active
L{H|HIL Read Dout Active
LIH|H|[H]| High-impedance Active
BLOCK DIAGRAM
o
’é % 31072 WORDS %_ UE
131072 W
=5 |18 x8 BITS < |3 RPUTS/
2& 8 —>1 (512 ROWS | w — QUTPUTS
=3 X 128 COLUMNS 21 15 6
a 2 X 16 BLOCKS) & a
a n = T
2 e 5
o |
ADDRESS — o
INPUTS _ ; ) H
5 o 1 1
£ | |55 LK o
=TT 2¢ Lo
g hllce Zi b
S — <5 b
A10 696D B o Fa P
A1 G-I Z5 1l g2 cook | 3 P
As EO--(2- gE[1198 || loeNERATOR b
A8 @%@)ﬂ——"g‘“” - a o
HE : = 1 H
WRITE CONTROL a3t o) P
wed-— P
crip seLect gt | S0 2 OF Qrooen
S2@0-6 ) ! !
OUTPUT ENABLE OE G232 '_@.: OGN0V
INPUT [}
% Pin numbers inside dotted line show those of TSOP.
MITSUBISHI
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M5M51T08AP,FP,VP,RV-55SL

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage . -0.3*~7 \'
Vi Input voltage With respect to GND - 0.3*~Vce + 0.3 \%
Vo Output voltage 0~Vce \%
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 C

% — 3.0V in case of AC (Pulse width < 30ns)

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

. Limits \
Symbol Parameter Test conditions Vin Tvo Viax Unit
ViH High-level input voltage 2.2 Veet0. 3 \%
ViL Low-level input voltage - 0.3* 0.8 \'
VoH1 High-level output voltage 1 loH=—1TmA 2.4 \
VoH2 High-level output voltage 2 loH =—0.1TmA Voc-0. 5 \4
VoL Low-level output voltage loL = 2mA 0.4 Vv
h Input current Vi=0~Vce ij nA
lo Output current in off-state %Z \\//'::"?/rl /§i=o\fl|§/c%r *1 uA
$1=0.2,S22 Ve - 0.2V .
et Active supply current other inputs < 0.2V Min cycle 47 85 mA
(AC, MOS level) or = Vcc —0.2V
Output-open (duty 100%) | 1MHz 22 35
. Si=ViL, S2= Vi, Min cycle 50 90
lccz /é\:gve-rftplply I():urrent other inputs = ViL or ViH mA
, evel - | Output-open (duty 100%) | TMHz 25 40
1) S2=0.2V, other inputs = 0~Vcc
B 2) S12Veec -0.2V,
lccs Stand-by current S22 Voo - 0.2V, 10 HA
other inputs = 0~Vcc
_ Si=ViH or S2=Vui,
Icca Stand-by current other inputs = O~Vec . 3 mA
% — 3.0V in case of AC (Pulse width = 30ns)
CAPACITANCE (Ta = 0~70°C, Vcc = 5V * 10 %, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Ymbo 0 Min Typ Max
C Input capacitance Vi=GND, VI = 26mVrms, f = 1MHz 6 pF
Co Output capacitance Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF

Note 1. Direction for current flowing into an IC is positive (no mark).
2. Typical value Vcc=5Y,Ta=25%.
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MITSUBISHI LSIs
M5M51T08AP,FP,VP,RV-55SL

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 Vee
Input pulse level:-«-womeeereeeeeeeenns ViH = 3.0V, VL = 0V
Input rise and fall time <=+ - Bns 1.8k Q
Reference leVe' ........................... VOH = VOL = 15\/ DO
OUtDUt |oads .............................. Flg.1 s CL = 3ODF 990 Q
CL =5pF (for ten, tdis) CL
Transition is measured *500mV from steady (including

state voltage.(for ten, tdis) scope and JIG)

Fig.1 Output load

(2) READ CYCLE

Limits ,
Symbol Parameter Min Tvo Max Unit
tCR Read cycle time 55 ns
ta(A) Address access time 55 ns
ta(s1) Chip select 1 access time 55 ns
ta(s2) Chip select 2 access time 55 ns
ta(OE) Output enable access time 30 ns
tdis(s1) | Output disable time after S1 high 20 ns
tdis(s2) |Output disable time after S2 low 20 ns
tais(0E) | Output disable time after OF high 20 ns
ten(st) |Output enable time after Si low 5 ns
ten(s2) |Output enable tiem after Sz high 5 ns
ten(oE) | Output enable time after OF low 5 ns
tv(a) Data valid time after address 5 ns
(3) WRITE CYCLE
Symbol Parameter - Vin Ljrrzgs Max Unit
tow Write cycle time 55 ns
tw (W) Write pulse width . 45 ns
tsu(A) Address set up time 0 ns
tsu(A-WH) | Address set up time with respect to W 50 ns
tsu(S1) Chip select 1 set up time 50 ) ns
tsu(S2) Chip select 2 set up time 50 ns
tsu(D) Data set up time 25 ns
th(D) Data hold time 0 ns
trec (W) Write recovery time 0 ns
tdis (W) Output disable time from W low 20 ns
tdis(oE) | Output disable time from OE high 20 ns
ten (W) Output enable time from W high 5 ns
ten(0E) | Output enable time from OE low 5 ns

, MITSUBISHI
2-58 V' ELECTRIC




MITSUBISHI LSIs

M5M51T08AP,FP,VP,RV-55SL

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

(4) TIMING DIAGRAMS
Read cycle
tcr
Ao~Ai1s )( ><
ta(A) tv(A
s (Note 9 / 2 (ote 3 BEEEEE
LRRRIRERERRRS
tdis (S1)
T T,
S2 N ta(s2) RSREREIREIREL
ote oleleleleleleleded
SRR te(8 AR RIS
ten (OE) tois (52)
KA IR ICRIKI KX KKK KKK XK 0030200700700
OE LSERRKKL 5K etee oo e o002
KNI (Note 3) 5ReeIRK. é Y, (Note 3))( SRHIRXHHKK
ton(S1) tdis (OE)
ten(S2)
DQ1~DQs DATA VALID
W= “H"level
Write cycle (W control mode) '
tcw
Ao~Ais >< ><
tsu(st)
S @(Note 3)4 (Note 3)
X X X X
RRKRKK
t 2
S2 su(s2) (Note 3)
tsu(A-WH)
tsu(A) tw(w) trec(w)
W \ J/
tdis (W) ten (OE)
tdis (OE) ten (W)
9202029202900 : X R R R XK RK KK KRR R XK KX X X X X X X X X X X
DQ1~DQ SIRIKIILIL DATA IN S IIIILRIIIRIIRIIRIILERIKS
1~DQs LRKLLKE 0202020202220 202020262 % %% %620 2020 % % %6 %0 2o e %0 %
20202050 020 % % 20 % STABLE e 00 0 0 20 e 202020202 20 %0 %0 20 2020 % 2 % e 2o 24
tsu(D) . th(D)
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MITSUBISHI LSIs

M5M51T08AP,FP,VP,RV-55SL

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

Write cycle (S1 control mode)

Ao~A1e

S2

|

DQ1~DQs

tcw
tsu(A) tsu(st) trec (W)
o] R R RERR
SRIRAANKRS QRRRRIRRANL KIS SRRLRRLR
900,909 0. 0. VNIV 00 00.9.9.9.9.90 G0 9.9:9.9.9.9:9.9. 0 VNV VNNV :9:9.9:9.9.9.9.4
(Note 5)
0:0:0:0:0:0:0:0:ozmgo:{o}:o:o:o:o}:o :0:0:0:0:0:0:ozozozozozom@o:o:o:o:o:0:0:
SRR SSRIIIAIN (Note 4) LD SRR
tsu(D) th(D)

DATA IN STABLE

Write cycle (S2 control mode)

Ao~A1e

S2

gl

DQ1~DQs

tew
S S e TSRS
SIS SIS
SIS (Note 3) / (Note 3) XXRRREEES
LRRRRRRRRLLS SLRHHRRRRR
tsu(A) tsu(s2) trec (W)
(Note 5)
2525858585855558%0 LRIREEIKILN
LRRRRILRAIKSS 0:0:0:0:0:0:0:0:0:0‘ A (Note 3)
SRR detetededetedeelele! (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 ST and W low.
5. When the falling edge of W is simultaneously or prior to the falling edge of ST or rising edge of Sz, the outputs
are maintained in the high impedance state.
6. Don't apply inverted phase signal externally when DQ pin is cutput mode
MITSUBISHI
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M5M51T08AP,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)

. Limits .
Symbol Parameter Test conditions Vi Tvp Max Unit
Vcc(pp) | Power down supply voltage 2 \'
. . 2.2V < Vcc(pD) 22
Vi) Chip select input St 2V £ Vee(Pp) S 2.2V Vce(Pp)) M
. . 4.5V = Vce(pp) 0.8
\Y hi I
1(52) Chip select input S2 Voo oy < 45V 05 \
Vee = 3V
1) S2=0.2v, 5
other inputs = 0~3V
Icc(pp) | Power down supply current 2) S = Ve — 0.2V, 0.05 (Note ) uA
S2=Vcc - 0.2V,
other inputs = 0~3V
Note 7. IcC(PD)=0.2 u A in case of Ta=25C
(2) TIMING REQUIREMENTS (Ta= 0~70°%C, unless otherwise noted)
" Limits .
Symbol Parameter Test conditions Min Tvo | Max Unit
tsu(PD) Power down set up time 0 ns
trec(PD) | Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
Si control mode
Vce
45V 4.5V
tsu(PD) trec (PD)
5 2.2V 2.2V
Si2Vee - 0.2V
S2 control mode
Vce
4.5V
trec(PD)
S2
0.2v
S2=0.2v
MITSUBISHI
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M5M51T08AP,FP,VP,RV-70SL,-85SL,-10SL,-12SL

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

DESCRIPTION
The M5M51TO8AP,FP,VP,RV are a 1048576-bit CMOS PIN CONFIGURATION (TOP VIEW)
static RAM organized as 131072 word by 8-bit which are
fabricated using high - performance quadruple - polysilicon ne [T vee(5v)
CMOS technology. The use of thin film transistor (TFT) load At — [2] Rl—A1s ég?EgéL'gg-?T
NMOS cells and CMOS periphery result in a high density, Ata — 3] ‘“S_Z INPUT
ultra low power and high reliability static RAM. A1z —[2] 29l +—W Vmﬁ CONTROL
They are low standby current and low operation current A7 _'E 28] —A13
and ideal for the battery back-up application. ADDRESSJi: :% ; :2; ;N%%q_ESSS
The M5M51TOBAVP,RV are offered in a 32-pin plastic INPUTS @
dual-in-line package (DIP), 32-pin plastic small outline As —[g] il Zl—A11 JouTpuT
package (SOP), as well as 32-pin thin small outline package A3 —[8] 4 «—OF ﬁ\l‘\lﬁﬁl_.E
(TSOP), providing high board level packing densities. Two types Az — [ -_’: +—A10 éﬁgng'L"Egr
of TSOP packages are available. M5M51TO8AVP (normal lead AL —[] v 22+—S1 INPUT
bend type package), MEM51TO8BARYV (reverce lead bend type (A0 —[2 21]+>Ds
package). Using both two types makes it easy to design IN&J@E@{?S;: :i :ﬁ: E\J/};{JAFS/
a printed circuit board. OUTPUTS Q3+ [1F 5]« DQs OUTPUTS
FEATURES (0V) GND +>DQs
) Power supply current Outline 32P4(P)
Type name Access Sme [ active | Stand-by 32P2M-A(FP)
(max) (max)
WSHS1TOBAP, FP, VP, RV-T0SL 70ns TOuA 2 R
WSM51TOBAP, FP, VP, RV-85SL 85ns 15mA (Vg%g 53\’) Al —>L1] N
M5M51TOBAP, FP, VP, RV-10SL 100ns | (1MHz2) (Vc.c=%.0V As —[2]
MSM51TO8AP, FP, VP, RV-12SL 120ns typ) ’ A8 —>é
A1z —[4]
® Single + 5V power supply W —[5]
® Low stand-by current 0.05 u A (typ) S2 L
® Directly TTL compatible : All inputs and outputs Céi _’%
® Easy memory expansion and power down by Si1,S2 NC o] M5M51TOSAVP
® Data hold on + 2V power supply Ale —[10]
® Three-state outputs : OR-tie capability Ats —[]
® OF prevents data contention in the 1/0 bus A1z —[i2]
® Common data 1/0 A7 —13]
® Package A8 —4)
MBMS]TOBAP ............................... 32 Dln 600 mll D|P :i :%
MBMBTTOBAFP: - eevevvenvenenesiennnes 32 pin 525 mil SOP e e
MBMS1TOBAVP, RV reeeeevienenees 32 pin 8 x 20mm? TSOP Outline 32P3H-E
APPLICATION ”
Small capacity memory units A4 —> « 7] «— A3
As —» 18] +— A2
As — E‘—'Al
A7 — [20] «+— Ao
A2 — 21}« DQ1
Al4 — 22| «» DQ2
Als — 23] «> DQ3
\';‘gc M5M51T0BARV g - ggf
A15 — 26| «> DQs
S2 — 27 +> Das
W — 28 <> DQ7
A13— 29 <> Das
A8 —» 30] «— 57
A9 —» 31 «— A10
Al — 9 2] «— OF
—
Outline 32P3H-F -
NC: NO CONNECTION
MITSUBISHI
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M5M51T08AP,FP,VP,RV-70SL,-85SL,-10SL,-12SL

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

FUNCTION

The operation mode of the MBMS5ITOBA serieas are
determined by a combination of the device control inputs
S1,S2,W and OE. Each mode is summarized in the function
table.

A write cycle is executed whenever the low level W
overlaps with the low level 31 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,S1 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 OF 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
S1[{S2|W]|OE| Mode DQ lcc
X | L | X | X |[Non selection| High-impedance | Stand-by
H | X | X | X |Non selection| High-impedance | Stand-by
LIH|L{X Write Din Active
L{HIH]|L Read Dout Active
L{H|H|H High-impedance Active

A read cycle is executed by setting W at a high level and
OF at a low level while 51 and S2 are in an active state (51
=L,S2=H)

When setting S1 at a high level or Sz 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 Sz. The power supply
current is reduced as low as the stand-by current which
is specified as lcca or lccs, 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.

BLOCK DIAGRAM
B - ¥r---n
A4 ] - L 6)-—(13 DQ1
51 e : L5 1500z
& W 131072 WORDS o w -e3-—=(9 DA3
R R i Eatony
ul | P X
B & 1 12 rows wlls B0 %: OUTPUTS
s S x 128 coLumns| | 12| & e
a X 16 BLOCKS) o 5 —28-—0 DQ7
< e (3] 29— DQ8
ADDRESS - | h_ ' s
INPUT . - o
g2 z% H o
e M| Bt = .
2Er 23 5 b
2= |55 ge P
= || e .
— <= Lo
= || 5B 3 P
“EHY 8 CLOCK 3 P
22111 28 || loenErATOR Pl
g [l P
= P
WRITE. CONTROL W i |
INPUT 1® 1 6dvee(sv)
CHIP SELECT INPUT{ ' 1
S2 1 ;
OUTPUT -OF 1@ (9G6ND(OV)
ENABLE INPUT

% Pin numbers inside dotted line show those of TSOP.

‘ z MITSUBISHI
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MITSUBISHI LSls
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 Unit
Vce Supply voltage - 0.3*~7 \Y
Vi Input voltage With respect to GND - 0.3*-Vce + 0.3 \
Vo Qutput voltage 0~Vee \
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 °C
% — 3.0V in case of AC (Pulse width = 30ns)
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 5V + 10 %, unless otherwise -noted)
Symbol Paramet Test condition Limits Unit
ymbo arameter est ¢ ions Min 1 Typ | Max i
ViH High-level input voltage 2.2 Veet0. 3 \
Vi Low-level input voltage -0.3* 0.8 Vv
VoH1 High-level output voltage 1 loH == TmA 2.4 \'
VoH2 High-level output voltage 2 loH =—0.TmA Vee-0. 5 \
VoL Low-level output voltage loL = 2mA 0.4 \
I Input current Vi=0~Vce +1 uA
lo Qutput current in off-state §= Vikor Sz = ViL or +1 A
P OE = Vi1, Viyo = 0~Vce - B
§1=0.2V,522 Vee ~ 0.2V | Min cycle 38 70
lect Active supply current other inputs < 0.2V or mA
(AC, MOS level) = Vce - 0.2V
Output-open (duty 100%)| 1MHz 5 15
) Si =V, S2 =V, Min cycle 40 70
lcc2 »(G«Acgv_?_TsLu;;Z\IIyeDcurrent other inputs = ViL or ViH mA
’ Output-open (duty 100%)| 1MHz 7 15
1) gg = 0.2V, other inputs = 0~Vcc
B 2) Stz Vec—-0.2V,
lccs Stand-by current S22 Voo — 0.2V, 10 uA
other inputs = 0~Vce
lcca Stand-by current Si = ViH, S2 = Vi, other inputs = 0~Vcd 3 mA
* — 3.0V in case of AC(Pulse width = 30ns)
CAPACITANCE (Ta = 0~70%C, Vcc = 5V + 10 %, unless otherwise noted)
Symbol Paramet Test conditions Limits Unit
ymbo arameter est conditio Min T Tyo | Max
Ci Input capacitance Vi =GND, Vi=25mVrms, f = 1MHz 6 pF
Co QOutput capacitance Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF

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

2-64
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M5M51TO8AP,FP,VP,RV-70SL,-85SL,-10SL.,-12SL

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

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

(1) MEASUREMENT CONDITIONS Vee
Input pulse level:::eeeerereeeeeees ViH = 2.4V, ViL = 0.6V
5ns 1.8k Q
=*VoH = VoL = 1.5V o)
Fig.1, CL = 100pF (P,FP,VP,RV-85SL,- 10SL,- 12SL)
CL= 30pF(P,FPVP,RV-T0OSL) 990Q =q
CL= 5pF (for ten, tdis) (including
Transition is measured *500mV from steady scope and JIG)
state voltage.(for ten, tdis) ‘
Fig.1 Output load
(2) READ CYCLE
Limits ,
Symbol Parameter :3??[(1);88", FP, VP, D;S?E;EEBAP. FP, VP, ';3!?(1)’;88”, FP, VP, :3'_!?;§EBAP, FP, VP, Unit
Min Max Min Max Min Max Min Max
tCR Read cycle time 70 85 100 120 . ns
ta(A) Address access time 70 85 100 120 ns
ta(s1) Chip select 1 access time 70 85 100 120 ns
ta(s2) Chip select 2 access time 70 85 100 120 ns
ta (OE) Output enable access time 35 45 50 60 ns
tais(s1) | Output disable time after Si high 25 30 35 40 ns
tdis(s2) | Output disable time after S2 low 25 30 35 40 ns
tdis(0E) | Output disable time after OE high 25 30 35 40 ns
ten(s1) |Output enable time after Si low 10 10 10 10 ns
ten(s2) - | Output enable time after S2 high 10 10 10 10 ns
ten(0E) | Output enable time after OE low 5 5 5 5 ns
tv(A) Data valid time after address 10 10 10 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter :\5/'_‘%;28”'”'\,”' :wggg&?. FP, VP, :3??(1);(28”, FP, VP, I;SI-A?;QEBAP. FP, VP, Unit
Min Max Min Max Min Max Min Max
tow Write cycle time 70 85 100 120 ns
tw (W) Write pulse width 55 65 75 85 ns
tsu(A) Address setup time 0 0 0 0 ns
tsu(A-wH) | Address setup time with respect to W| 65 75 85 100 ns
tsu(st) Chip select 1 setup time 65 75 85 100 ns
tsu(s2) Chip select 2 setup time 65 75 85 100 ns
tsu(D) Data setup time 30 35 40 45 ns
th(D) Data hold time 0 0 0 0 ns
trec(W) Write recovery time 0 0 0 0 ns
tais(w) | Output disable time from W low 25 30 35 40 ns
tais(oE) | Output disable time from OE high 25 30 35 40 ns
ten(W) Output enable time from W high 5 5 5 5 ns
ten(0E) | Output enable time from OE low 5 5 5 5 ns
z MITSUBISHI
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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~Ai1s >< ><
ta(A) tv(A
ta(s1)
S (Note 3) lw (Note 3)
tdis(S1)
Sz 5 (Note 3) “"jzs) YW (Note 3)
a
tencoE) tdis (52)
TR R RRRRR AR RIR, OO
o BB Nots. 37 50852 R o 3
SRRAIIRIRKS RXRR x RRELLLLELS
ten(s1) s (OF)
ten(S2)
DQ1~DQs DATA VALID
W= “H’level
Write cycle (W control mode)
tow
Ao~At1s )( )(
= we e m—
o 0202020202202 % %% LEKEKL
t
S2 @(Note 3) su(52)
tsu(A-WH)
OE // \\-
tsu(A) tw(w) trec(wW)
w /
\ /
tdis (W) ten (OE)
tdis (OE) ton (W)
XSS ANASASA A A AARA AR NSNS
DATA IN ) R R REEKKKL
~ 0200000202020 20202020 20 2020200 2020202020 2020 %0 202
DQ: DOa STABLE y KGREREEEERRILIKIHRIHRRRKS KKK
| CLL 0L 0G0 L0 0.0.9.9.0.0.9.9.9.4
tsu(D) th(D)
7
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M5M51TO8AP,FP,VP,RV-70SL,-85SL,-10SL.,-12SL

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

Write cycle (S1 control mode)

tow

X X

tsu(A) tsu(S1) trec (W)

OO OO IO IO,
S2 KKK Dodeseleletete% % te%! ¢ Note 3)
o202 %020 %% % % Potesetet0%0% % % %02 (Note

oo e0e2 ’ow%’o‘o‘o’o‘o’o%‘o’&

w SRHLHLRKKS (Note 3)
XXX IRIRAHRAN (Note 4) £
tsu(D) th(D)
DQ1~DQs DATA IN STABLE
Write cycle (Sz2 control mode)
tew
Ao~Aie )( ><
ST SIS IS,
RIS fiRRRRLRIKRSS $ERRIRRKKS
5 RRXRIILLIEL (Note 3) LESXRRIISE (NOte 3) S0XRRXRRIKS
: LRRERRRRRRKS A\ KRRRRLRRRRSS R
tsu(A) tsu(s2) trec (W)

S2 // \\

(Note 5)
W (Note 3) LRSS (Note 3) 5SS
% (Note 4) 0’0’0000000’0’0 LRELERKKS
tsu(D) th(D)
DQ1~DQs DATA IN STABLE

Note 3. Hatching indicates the state is “don’t care”.

4. Writing is executed while S2 high overlaps ST and W low.

5. When the falling edge of W is simultaneously or prior to the falling edge of 51 or rising edge of S2, the outputs
are maintained in the high impedance state.
Don't apply inverted phase signal externally when DQ pin is output mode.

o
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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)

- Limits \
Symbol Parameter Test conditions Min Tvp | Max Unit
Vce(pp) | Power down supply voltage 2 \%
) . = 2.2V < Vce(Pp) 2.2
\Y
ViesD Chip select input 51 2V = Vce(pp) £ 2.2V Vee(Pp))
. . 4.5V < Vce(pp) 0.8
Vi(s2) Chip select input S2 Vooiro) < 45V ‘ 02 \'%
Vce = 3V .
1) S2=0.2V, other inputs = 0~3V 2
lcc(PD) Power down supply current 2) 512 Voc- 0.2V, S22 Voe - 0.2V, 0.05 (Note 7) uA
other inputs = 0~3V
Note 7. IcC (PD) =0.2 u A in case of Ta=25C
(2) TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
Symbol Paramet Test condition Limits Unit
ymbol arameter e S Vin Tvo | Max
tsu(PD) Power down setup time 0 ns
trec(PD) | Power down recovery time 5 ms

(3) POWER DOWN CHARACTERISTICS
S1 control mode

Vce
: 45V 4.5V
tsu(PD) trec (PD)
5 2.2V ) 2.2V
Si2Vee - 0.2V

S2 control mode

Vee .
45V 45V
tsu(PD) trec(PD)
S2
0.2V 0.2v

S2=0.2V

MITSUBISHI
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M5M51008BP, FP VP,RV-55L, -70L, -10L,

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

MITSUBISHI LSIs

-55LL,- 70LL,-1 oLL

DESCRIPTION
The M5M51008BP,FP,VP,RV are a 1048576-bit CMOS static PIN CONFIGURATION (TOP VIEW)
RAM organized as 131072-word by 8-bit which are fabricated NC [3] 132 vee (5v)
using high-performance triple polysilicon CMOS technology. The (A [ [31] A15  ADDRESS INPUT
use of resistive load NMOS cells and CMOS periphery result in a Ae [3] 30 Sz P seLecT
high density and low power static RAM. Atz [4] 25 W WRITE CONTROL
They are low standby current and low operation current and A7 [5] 8] Ata
ideal for the battery back-up application. Ae  [6] z As
The M5M51008BVP,RV are packaged in a 32-pin thin small ADDRESSS s [7] 2 e Ao [INPUTS
outline package which is a high reliability and high density surface Ac [o = 5] A1t
mount device (SMD). Two types of devices are available. As % § 24] oE OUIPUTENABLE
M5M51008BVP (normal lead vend type package), M5M51008BRV r [ ; 53] Ao :‘;{‘;LESS NPT
(reverce lead vend type package). Using both types of devices, it A 3 ), S seLect
becames very easy to design a printed circuit board. o B i D1Qs INPUT
FEATURES DAT% wrp;:%';ss/ Dg; E—ﬁ [D)g: gﬁ%b’%’w
. Power supply current DQs % DQs
Type name Accesstime | - Active | stang.ny (0V) GND [i¢] DQs
(max) (1MHz) (max)
(max) Outline 32P4 (P)
MSM51008BP,FP,VP RV-55L 55ns 100 32P2M-A (FP)
M5MS1008BP,FP,VP,RV-70L 70ns 15mA RN 2}
M5M51008BP,FP,VP,RV-10L 100ns (voe-s5% At E - ~ -
M5M51008BP,FP,VP,RV-55LL 55ns 20 Ae [2]
M5Ms1008BP,FP, VP, RV-70LL 70ns 15mA (vg%=5.SV) As [3]
M5MS51008BP,FP,VP,RV-10LL 100ns (Vcc;a.OV,wp) A13 E
w [5]
@ Single +5V power supply Sz [6]
@ Low stand-by current 0.3uA (typ.) Ats [7]
® Directly TTL compatible : All inputs and outputs Vee 6]
@ Easy memory expansion and power down by S1, S2 NC [9] MSMS510088VP
@ Data hold on +2V power supply As6 [10]
©® Three-state outputs : OR-tie capability A4 @
® OF prevents data contention in the /O bus A2 [12
©® Common data /O A7 [13]
As [ig]
APPLICATION As [1g]
Small capacity memory units As [ig]
Outline 32P3H-E
D)
As E <
As [1__5
As [14]
A7 [13
A12 %
A4 11
Ats li—_o
NC [s] M5M51008BRV
Vee(8]
Aits [7]
S2 [6
w [5
A13 [4]
As [3]
As [2]
At1
kS X
Outline 32P3H-F
NC : NO CONNECTION
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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 &1, S2, W and OF. Each
mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level S1 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, S1 or Sz,
whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. The output enable input OF
directly controls the output stage. Setting the OF at a high level,
the output stage is in a high-impedance state, and the data bus
contention problem in the write cycle is eliminated.

FUNCTION TABLE

31 OE, Mode DQ lcc
X | Non selection | High-impedance | Stand-by
X | Non selection | High-impedance | Stand-by
X Write Din Active
L
H

Read Dout Active
High-impedance Active

|| x|%|r|®

T|x|r|x|x|s

rlr|r]x|Xx

A read cycle is executed by setting W at a high level and OF at a
low level while §1 and S2 are in an active state (81 = L, S2 = H).

When setting S1 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 lcc3 or Iccs4, 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.

BLOCK DIAGRAM

(A4
AS
A6
A7
A12
A4
A16
A15 (31
A13 (28

131072 WORDS
X 8BITS

(1024 ROWS

ROW
DECODER

n(wa]o]o]~]e
@
BUFFER

ADDRESS INPUT

X 128 COLUMNS
X 8 BLOCKS)

|
|

DATA
»INPUTS/
OUTPUTS

SENSE AMP.
OUTPU BUFFER

i

ADDRESS
INPUTS 4 A8 (&7

i

;

N
R
4

CLOC!

BUFFER
COLUM|
DECODE

K
GENERATOR

DATA INPUT]

WRITE

CONTROL
INPUT

CHIP

] BUFFER

T

IADDRESS INPUT| |ADDRESS INPUT|
BUFFER
BLOCK
DECODER

I

SELECT

*_Pin numbers inside dotted line show those of TSOP.
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MITSUBISHI LSis

M5M51 008BP,FP,VP,RV-55L, -70L, -10L,
-55LL,- 70LL,-10LL

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -0.3*~7 \
Vi Input voltage With respect to GND —-0.3*~Vce + 0.3 \
Vo Output voltage 0~Vce v
Pd Power dissipation Ta=25C 700 mw
Topr - Operating temperature 0~70 c
Tstg Storage temperature - 65~150 [

*-3.0V in case of AC (Pulse width=530ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc = 5V1+10%, unless otherwise noted)
. Limits "

Symbol Parameter Test conditions Nin Typ Max Unit
Vi High-level input voltage 2.2 Vcc+0.3V \
ViL Low-level input voltage -0.3* 0.8 \'
VoH1 High-level output voltage 1 loH = — 1mA 2.4 \Y
VoH2 High-level output voltage 2 loH = —0.1mA Vce-0.5V| \
VoL Low-level output voltage loL =2mA 0.4 \
h Input current Vi=0~Vce +1 uA

in off- S1=ViHorS2=ViLor OF = ViH

lo Output current in off-state Vio = 0~Vce +1 pA

Act : $1=0.2V, S2=Vce - 0.2V Min cycle| (33). . (Zg), .
leet ( Aé"&g‘s”%{’,;‘)‘"em other inputs=0.2V or ZVec — 0.2V - mA
’ Output-open (duty 100%) 1MHz 4 15
) 38 70
. : S1=Vi,S2=VH Min cycle - *
lcc2 (/;céw_?_?tl ?S/Q); urrent other inputs = ViH or ViL ) &9 mA
' Output-open (duty 100%) 1MHz 5 15
1) 82=0.2V, other inputs = 0~Vcc L 100
lces Stand-by current 2) $1=Vee — 0.2V, S2=Vee - 0.2V HA
) other inputs = 0~Vcc LL 20
lcca Stand-by current 81 = ViH or Sz = ViL, other inputs = 0~Vce 3 mA
* 3.0V in case of AC (Pulse width=30ns)
* * inside ( ) is a value of -55L, -55LL
CAPACITANCE (Ta=0~70C, Vcc = 5V£10%, unless otherwise noted)

S Parameter Test conditi Limits ]

ymbol est conditions Min Typ | Max Unit

Ci Input capacitance Vi= GND, Vi=25mVrms, f = IMHz 6 pF
Co Output capacitance Vo = GND,Vo = 25mVrms, f = 1MHz 8 pF -

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

- M5M51008BP,FP,VP,RV-55L, -70L, -10L,
-55LL, 70LL -10LL

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

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

(1) MEASUREMENT CONDITIONS

INput pulse level «sswweeee VIH = 2.4V, VIL = 0.6V(P,FP,VP, RV-70L,-10L,-70LL,-10LL) Vee
ViH = 3.0V,ViL = 0.0V(P,FP,VP,RV-55L,-55LL)
. . 1.8kQ
Input rise and fall time ----- 5ns :

Reference level VoH=VoL=1.5V bDQ

Output loads -:eseeseseesens Fig.1,CL = 100pF (P,FP,VP,RV-10L,-10LL) 9900 8;c|ud,ng
CL = 30pF (P,FP,VP,RV-55L,-70L,-55LL,70LL) scope and JIG)
CL = 5pF (for ten,tdis)
Transition is measured 500mV from steady state voltage. (for ten,tdis) Fig.1 Output load

(2) READ CYCLE

Limits
Symbol Parameter M5M51008B-55L,55LL | MSM51008B-70L,70LL | M5MS51008B-10L,10LL Unit
Min Max | Min Max | Min Max
tcR Read cycle time 55 70 100 ns
ta(a) Address access time 55 70 100 ns
tas1) Chip select 1 access time . 55 70 100 ns
ta(s2) Chip select 2 access time 55 70 100 ns
ta(OE) Output enable access time 30 . 35 50 ns
tdis(s1) Output disable time after 1 high 20 25 35 ns
tdis(s2) Output disable time after Sz low . 20 25 35 ns
1dis(OE) Output disable time after GE high 20 25 35 ns
ten(s1) Output enable time after S1 low ) 5 10 10 ns
ten(s2) Output enable time after S2 high 5 10 10 ns
ten(OE) Qutput enable time after OF low 5 5 5 ns
tv(A) Data valid time after address 5 10 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter M5M51008B-55L,55LL | MS5MS51008B-70L,70LL | MSM51008B-10L,10LL Unit
Min Max Min Max Min Max
tew Write cycle time 55 70 100 ns
tw(w) Write pulse width 45 55 75 ns
tsu(A) Address setup time 0 0 0 ns
tsuaWH) | Address setup time with respect to W 50 65 85 _ns
tsu(s1) Chip select 1 setup time 50 65 85 ns
tsu(S2) Chip select 2 setup time 50 65 85 ns
tsu(D) Data setup time 25 30 40 ns
th(D) Data hold time 0 0 0 ns
trec(w) Write recovery time 0 0 0 ns
tdis(w) Output disable time from W low 20 25 35 ns
tdis(OE) Output disable time from OF high 20 25 35 ns
ten(w) Output enable time from W high 5 5 5 ns
ten(OE) Output enable time from OF low 5 5 5 ns
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

(4) TIMING DIAGRAMS
Read cycle

X

tcrR

ta (A)
v (A) R
ta (s1) ~
1 y.
(Note 3) tdis (S1) (Note 3)
(Note 3) tdis (52) (Note 3)
ta (OE)
ton (OE)
oF A
(Note 3) tdis (OF) (Note 3)
ten (S1) "
ten (S2)
DQi~8 ~ < DATA VALID > )—-———
W ="H"level
Write cycle (W control mode)
tew
X X
tsu (S1)
31
Sz tsu (S2)
(Note 3) (Note 3)
tsu (A-WH)
tsua) | | tw (W) trec (W)
w Vi
tdis (W)
tdis (OE)
~ DATAIN
DQi~s STABLE
tsu (D)
MITSUBISHI
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MITSUBISHI LSIs

-M5M51008BP,FP,VP,RV-55L, -70L, -10L,

-55LL,-70LL,-10LL
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

Write cycle (51 control mode)

X

tcw

tsu (A) tsu(s1) trec (W)

S \‘ ;/

S2
(Note 3)
(Note 5)
w (Note 4)
(Note 3) (Note 3)
tsu (D) th (D)
DQi~8 DATA IN STABLE
Write cycle (S:2 control mode)
tew

X X

(Note 3) (Note 3)
tsu (A) tsu (S2) | trec(w)

S2 /

(Note 5)
w \ (Note 4)
(Note 3) (Note 3)
tsu (D) th (D)
DQi~8 DATA IN STABLE

Note 3 : Hatching indicates the state is "don't care".
4 : Writing is executed while S2 high overlaps S1 and W low.
5 : When the falling edge of W is simultaneously or prior to the falling edge of S1 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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MITSUBISHI LSlis

M5M51008BP,FP,VP,RV-55L, -70L, -10L,
-55LL,-70LL,-10LL
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

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

» Limits i
Symbol Parameter Test conditions Min Typ Max Unit
Vcc (Po) | Power down supply voltage 2 Vv
. . 2.2V=Vcc (PD) 2.2
Vi@ Chip select input S1 2V=Vco P0)S2.2V Ve (PD) v
. . 4.5V=SVcce (PD) 0.8
Vi(s2)
(s2) Chip select input S2 Voo 70)<4.5V 0.2 Y
Vce =3V
1) S2=0.2V, -L 50
other inputs = 0~Vcc
lcc(pp) | Power down supply current 2) S12Vec- 0.2V, pA
S2zVee- 0.2V, W 03 10
other inputs = 0~Vce (Note 7)
Note 7 : IcC (PD) = 1pAin case of Ta = 25C
(2) TIMING REQUIREMENTS (Ta = 0~70C, unless otherwise noted)
" Limits .
Symbol Parameter Test conditions Min Typ Max Unit
{su (PD) Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
&1 control mode
Vce
4.5V 4.5V
tsu (PD) trec (PD)
2.2V 2.2V
1 S1=2Vcec - 0.2V
Sz control mode
Vce
4.5V 4.5V
S2 tsu (PD) trec (PD)
0.2v 0.2v
S2=0.2V
MITSUBISHI
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MITSUBISHI LSis

M5M51016ATP,RT-70L,-85L,-10L,
-70LL,-85LL,-10LL

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM

DESCRIPTION
PIN CONFIGURATION (TOP VIEW
The MBM51016ATP, RT are a 1048576-bit CMOS static (T )
RAM organized as 65536 word by 16-bit which are ) 1 "
fabricated using high- performance triple polysilicon CMOS NC [l S NC
technology. The use of resistive load NMOS cells and CMOS Am_’% 42‘—§CT}
periphery result in.a high density and low power static RAM. A7 —[3] = “— BCZ ) INPUTS
They are low stand-by current and low operation current As —[4] T Ala
i icati As —[5] 30« ;5 LADDRESS
and ideal for the battery back-up application. = INPUTS
The M5M51016ATP,RT are packaged in a 44-pin thin All)r\ll)gESS< Ad _’; o+ ars WRITE
small outline package which is a high reliability and high UTS | As —’E =
density surface -mount device (SMD). Two types of devices Az ——'E Eh A8
are available. MBMS51016ATP (normal lead bend type Al "*E = 3__5]‘— As ADDRESS
package), MBM51016ART (reverce lead bend type package). (A0 — [0 § AN
, ) , CHIP SELECT cs —[] 2 3« Ao
Using both types of devices, it becomes very easy to design INPU (OV)GND E e &
. L o GND (0V)
a printed circuit board. %ﬁ}%ﬂ: oF —[3 5 _ 2 ne
v
FEATURES INPUT NC  [14 Bil«> pais
DQ1 +> E 30|«> DQ15
] Power supply current DQ2++ [16] 29«> DQ14
Type name ACC(er::xglme Active Stand- by . DQ3 > E"’ DQ13 | pATA
(max) (max) DATA | DQa <> [18] 27« paiz IC')\IUP'IL'JJUS{S
MSH51016ATP, RT-70L 70ns 100 wA oUPRTR4q pas < [i3 28]+ pan
M5M51016ATP, RT-85L 85ns ou DQs«> 25]«> pQ10
WSM51016ATP, RT-10L 100n (Voo =E5V)
' ° 30mA DQ7«» 24« Qe
MEM51016ATP, RT-TOLL 70ns (1MH2) (VC2C°_“§5V) DQs++> 2]  vee V)
M5M51016ATP, RT-85LL 85ns 0 S_uA
MSM51016ATP, RT-10LL 100ns (Ve =3. 0V, typ) . Outline 44P3W-H (400mil TSOP Normal Bend)
® Single + 5V power supply
. N 1 N
® [ ow stand-by current 0.3 u A(typ) C 1] c
) . ! BC1 [2]«—A12
® Directly TTL compatible : All inputs and outputs CON
. — INPUTS BC2 [3]e—A7
® Easy memory expansion and power down by CS, BCi & Ara T As
BCz ADDRESS AlS E4—A5
® Data hold on + 2V power supply F]—As
® Three-state outputs : OR-tie capability Oh\erggE o s >m%%8r%88
©® OE prevents data contention in the 1/0 bus INPUT A8 F]e—nz
® Common data 1/0 Ao = 5] A
i PaCkage A‘IDI\?ELIJE'SFS A 2 ___]<—Ao CHIP
M5MS1016ATP, RT <+ ----- 44pin 400 mil TSOP (1) A0 —» 4 _:1 Tle—cs SELECT
VIGND > GND (OV
APPLICATION o s 4 oy
Small i it NC 3 i9+—0F  QUTELT
mall capacity memory units DQ 164> B - E NC  INPUT
DQis«> [15]«>DQ1
DQ14<> - [igle»DQ2
DATA | DQI3+> [17]«>DQ3
INPUTS/< DQ12+> [18]«>DQ4 DATA
OUTPUTS | 011« B8 - [@Ele>bas ( NPUTS/
DQ10+> 2__0]4—>DQG OUTPUTS
DQ9 +» 21]«>DQ7
(5V)vee 22]«»DQs

Outiine  44P3W-J (400mii TSOP Reverse Bend)

NC: NO CONNECTION
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'MITSUBISHI LSIs

M5M51016ATP,RT-70L,-85L,-10L,-70LL,-85LL,-10LL

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM

FUNCTION

The operation mode of the MBMB51016A series are
determined by a combination of the device control inputs
BCi1,BC2,CS, W and OE. Each mode is summarized in the
function table.

A write cycle is executed whenever the low level W
overlaps with the low level BCi and/or BC2z ‘and 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,BCz or
CS, whichever occurs first, requiring the set-up and hold time
relative to these edge to be maintained. The output enable

When setting BC1 and BC2 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 BCi, BC2 and CS. The power
supply current is reduced as low as the stand-by current
which is specified as lcca or Icca, 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.

input OE directly controls the output state. Setting the OE ~ FUNCTION TABLE
at a high level, the output stage is in a high-impedance state, [CSTBC: 18C2] W JOE Mode DQi~s | DQo~16 | lco
»ar?d'the databus contention problem in the write cycle is L [ X XXX |Non selection | High-Z | High-Z |Stand-by
eliminated. _ _ X H]H XX [Non selection | High-Z | High-Z [stand-by
_A read cycle is executeg_t_)y setting W at a high level and HIH|L]|L]|X|upper-Byte write | High-2Z Din Active
OE at a low level while BCi and/or BCz and CS are in an HH|L|H]|L | upper-Byte fead | High-Z | Dout | Active
active state. (BCi and/or BCz=L, CS=H) . HIH|LIH]|H High-Z | High-Z | Active
When setting BCi at a high level and the other pins are HIL [ H|L|X|Lower-Byte Write | Din | High-Z | Active
in an active state, upper-Byte are in a selectable mode in H|L | H|H|L |Lower-Byte Read | Dout | High-Z | Active
which both reading and writing are enabled, and lower-Byte HILIHIHTH High-Z | High-Z | Active
are in a non-selectable mode. And when setting BCz at a HTCICTCTX [Word write Din Din | Active
high level and the other pins are in an active state, lower- HILTLIH 1L [Word Read Dout Dout | Active
Byte are in a selectable mode and upper-Byte are in a non- HICICIRTH High-Z | High-Z | Active
selectable mode. (High-Z = High-impedance)
BLOCK DIAGRAM
Al (9) — 1 [ ] [ ] -
A3 (7) = W, o«
AS (1) g % 65536 WORDS 2% E¢
A7 (3) ZE 3 x 16 BITS n< o5
A8 710 . A (512 ROWS T o
X 22 IS [eemed oA
A0 G4 a
INPUTS/
NI < e e OUTPUTS
s — sol | I
[+ %
=] z= 20
28 o o
=t}
o Y
SA E<@F]
S1e] N o =
ma ZQ§ —
CHIP SELECT
. cs T { CLOCK
INPUT Q ; —!GENERATORl 1
BYTE (BCT @314
conTROL 42! ‘ '5.‘_‘,8
INPUTS |BCz @9— g<%
. LI > -3
I
WRITE CONTROL j ) vee (5V)
iNPUT Y P }GND ov)
OUTPUT ENABLE ]
ineuT OF © &
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MITSUBISHI LSIs
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 Unit
Vcc Supply voltage -03 ~7 \4
Vi Input voltage With respect to GND -0.3*~Vecc + 0.3 \
Vo Output voltage 0~Vee -V
Pd Power dissipation Ta=25C 1 W
Topr Operating temperature 0~70 c
Tstg Storage temperature - 65~150 °C
% — 3.0V in case of AC (Pulse width = 30ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vcc =5V * 10 %, unless otherwise noted)
Symbol Paramet Test conditions Limits Unit
V! arameter Min Typ | Max
VIH High-level input voltage 2.2 Veet0. 3V \Y
ViL Low-level input voltage -0.3* 0.8 \
VoH1 High-level output voltage 1 loh = - TmA 2.4 \
VoH2 High-level output voltage 2 loH = - 0.1TmA Vee-0. 5V \
VoL Low-level output voltage loL = 2mA 0.4 \
I Input current Vi=0~Vcc +1 uA
. _ BCi and BC2=ViH or CS=ViL or
lo Output current in off-state OF = Vin, Vizo = O~Vee *1 uA
BCr and BC2<0.2V, Min 67 95
. CS = Vcee - 0.2V cycle . i
lcct Active supply current other inputs = 0.2V or mA
(AC,MOS level) _
2 Ve - 0.2V 1MHz 12 | 30
Output-open (duty 100 %)
. BCi and BC2=Vi,CS=ViH |Min 70 100
lcc2 ?:gv.?TsLu;T:\I};l)current other inputs = Vi or ViL cycle mA
’ Output-open (duty 100 %) 1MHz 12 30
1) CS=0.2v,
“other inputs = 0~Vce -L 100
lccs Stand-by current 2) BCt and BCz2 = Vce - 0.2V uA
CS 2 Vce - 0.2V
other inputs = 0~Vcc -LL 20
~ BCt and BC2=ViH or CS =V,
lcca Stand-by current other inputs = 0~Vce 3 mA
% — 3.0V in case of AC (Pulse width = 30ns)
CAPACITANCE (Ta = 0~70°C, Vcc =5V + 10%, unless otherwise noted)
Symbol Paramet Test condii Limits Unit
ymbol arameter est conditions Min T Tyo | Max
C Input capacitance Vi=GND, Vi = 26mVrms, f = 1MHz 6 pF
Co Output capacitance Vo = GND, Vo = 25mVrms, f = TMHz 8 pF

Note 1. Direction for current flowing into an IC is positive (no mark).

2. Typical value is VcC =5V, Ta=25°C.

2-178
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MITSUBISHI LSls
M5M51016ATP,RT-70L,-85L,-10L,-70LL,-85LL,-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 Vee

Input pulse level ViH = 2.4V, ViL = 0.6V

Input rise and fall time::--++-- Bns 1.8kQ

Reference level «-:weeoeeserreeeeseens VoH = 1.5V, VoL = 1.5V 0Q

Output 10ads «+ervereeseremersuenns Fig.1, CL = 100pF (-85L, -85LL, - 10L, - 10LL) 990Q =Cu (Iar;ccliujilrég) scope

CL = 30pF (-70L, 7T0OLL)
CL = 5pF (for ten, tdis)
Transition is measured + 500mV from steady Fig. 1 Output load

state voltage.(for ten, tdis)

(2) READ CYCLE
Limits
Symbol Parameter -70L,-70LL | -85L,-85LL [ -10L,-10LL Unit
Min | Max | Min | Max | Min | Max
tCR Read cycle time 70 85 100 ns
ta(A) Address access time 70 85 100 ns
ta(BC1) Byte control 1 access time 70 85 100 ns
ta(BC2) Byte control 2 access time 70 85 100 ns
ta(CS) Chip select access time 70 85 100 ns
ta(OE) Output enable access time 35 45 50 ns
tais(ec1) | Output disable time after BCi high 25 30 35 ns
tdis(sc2) | Output disable time after BC2 high 25 30 35 ns
tdis(cs) | Output disable time after CS low 25 30 35 ns
tais(0E) | Output disable time after OE high 25 30 35 ns
ten(Bc1) | Output enable time after BC1 low 10 10 10 ns
ten(Bc2) | Output enable time after BCz low 10 10 10 ns
ten(CS) Qutput enable time after CS high 10 10 10 ns
ten(OE) Output enable time after OE low 5 5 5 ns
tv(A) Data valid time after address 10 10 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter -70L,-70LL | -85L,-85LL |-10L,-10LL Unit
Min | Max | Min | Max | Min | Max
tcw Write cycle time 70 85 100 ns
tw (W) Write pulse width 55 65 75 ns
tsu(A) Address set up time 0 0 0 ns
tsu(A-wH)| Address set up time with respect to W 65 75 ‘85 ns
tsu(Bcl) | Byte control 1 set up time 65 75 85 ns
tsu(Bc2) | Byte control 2 set up time 65 75 85 ns
tsu(CS) Chip select set up time 65 75 85 ns
tsu(D) Data set up time 30 35 40 ns
th(D) Data hold time : 0 0 0 ns
trec(W) Write recovery time 0 0 0 ns
tdis (W) Output disable time from W low 25 30 35 ns
tdis(0E) | Output disable time from OE high 25 30 35 ns
ten (W) Output enable time from W high "5 5 5 ns
ten(oE) | Output enable time from OE low 5 5 5 ns

AMH‘SUBISHI
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MITSUBISHI LSIs

M5M51016ATP,RT-70L,,-85L.,-10L,-70LL.,-85LL,-10LL

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM

(4) TIMING DIAGRAMS
Read cycle
tCcR
ta(A) tv(A
ta(BC1) OF X ICICICIICIIKAI X XA C
a(BC1) XHRRHRILIRRIRLHRAXK
BC1 and/or BC2 t KRR IRERIXRIICAIRIKHIKS
a(BC2) 02020 20202020 20202020 202020202
(Note 3) Udis(BC1) O (Note 3)
tdis (BC2)
Cs ta(cs)
ta(0E)
(Note 3) ten (OE) tdis(CS) (Note 3)
I IR IKIEIICIIIIK KKK KIRIKIKIRKIR KIS
LERERRRIRRRIIERRRRELKS 0020200020002 2020 %020 0 %0 %%
SO0 000202020302020%0 20 20 202020 %0 %020 0200000202020 20202020%0 202020
Ok JRIRIEIERIKEEKS @ / RRSRIREERIIERIERIRS
(Note 3) ten(BC1) ! (Note 3)
ten(BC2) tdis (0E)
ten(CS)
DQ1~DQ1s DATA VALID
W= “Hlevel
Write cycle (W control mode)
tcw

tsu(BCT) Or teu(BC2) R SEBIRIKRLES
BCi and/or BC2 CRRGRLRRRLLERRAL
' (Note 3) (Note 3)
' TR
SRILRIRHKKS tsu(cs)
SRS
Cs CRRRLHXRIRAXK
12626%0%%%% % %%
(Note 3) tsu(A-WH) (Note 3)
tsu(a) tw(w) trec(W)
w N /
tdis (W) ten (OE)
tdis (OE) ten (W)
TRITITIITLTIIILTIL LTI LI [TRRITILIITII T T LI LKL ELTTLS
R RRRIRAKIRN > B R R ARIARARIIIK
DQ1~DQ1s  SOBBRRREERLRILILRRIHIXILRK) DATA IN £ 00‘0‘0.0‘0‘0,0.0,0,0‘0,0,0.0,0,0‘0,0.0‘0,0.0:0:0:0:

X XXX KK 90909599,
1205020202022 %0052 % % %6 % %%

bo%,
RERIRIXIARIRHRRAXRRIRKS

tsu(D)

SSILHILEKN
ERRRIRIKS) _KZTABLE
‘.—

th(D) I
1
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. MITSUBISHI LSls
M5M51016ATP,RT-70L,-85L.,-10L,-70LL,-85LL,-10LL

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM

Write cycle (BC control mode)

tow
Ao~Ais >< >(
tsu(A) tsu(BC1) or trec(W)
\ tsu(BC2) /
BCi and/or BCz \ /
TR IRIRLTL LI LT TITLXILIILIT
cs / R BRI
RS RRRIRIIRIRIRIIIKIHKIIKRS
029099090909 0.0 9.0.9.0.9.9.9.9.0.9.9.9.9.9,
(Note 3) (Note 3)
(Note 5)
w I IIIIIIIIIHKIKIN fRRRRRRIHERIRLIIICHLILIAIRIRIKIKR
W SRR IR IIIRIILCIIIKIHK I RRIIRIILRILKIRIIIIKINKS
RSN (Note 4) LR R R
(Note 3) (Note 3)
tsu (D) th(D) :
DQ1~DQis DATA IN STABLE
Write cycle (CS control mode)
tow

e X X

: NS SSSTSTSISTSTSS SIS TSR
_ RSN GRS
BCT and/or BCz EXXERAILRRLLLRLERRLRHLRK) / LRERILILIXRIANKARK,
RIS LRRIRRRRRRRRRKS

(Note 3) (Note 3)

tsu(A) tsu(CS) trec (W)

%
K>
-

N
7

(Note 5)

V%Y % %% %Y e e e VeV e
w ERILRIIIRRILHAIRILRILILN)
w :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 /

LR RRRRRIRRRARARRREERRAKRRRKS (Note 4)

(Note 3) ) (Note 3)
tsu(D) th (D) .

DQ1~DQis DATA IN STABLE

Note 3. Hatching indicates the state is “don’t care”.
4. Writing is executed -while CS high overlaps BC1 and/or BC2 low and W low.
5. When the falling edge of W is simultaneously or prior to the falling edge of BC1 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 DQ pin is output mode.

. * MITSUBISHI
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M5M51016ATP,RT-70L.,-85L.,-10L.,-70L.L.,-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)

) " Limits .
Symbol Parameter Test conditions Min Tvo | Max Unit
Vcc(pp) | Power down supply voltage 2 \%
. A 2.2V = Vce(pp) 2.2
Vi(8C) Byte control input BCi & BCz 5V = Voo S 22V Voo rs) Y
. . 4.5V = Vco(pp) 0.8
\%
Vices) Chip select input CS Voo 7o) < 45V 00
Vee = 3V
1) CS=0.2v, -L 50
other inputs = 0~3V
lcc(pp) | Power down supply current 2) BCi and BCz2 uA
Vece - 0.2V, 10
CS 2 Vec - 0.2V, -LL 0.3 (Note 7)
other inputs = 0~3V
Note 7. Icc(PD)=1 pA in case of Ta=25C.
(2) TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
v © Min | Typ | Max
tsu(PD) Power down set up time 0 ns
trec(PD) | Power down recovery time 5 ms

(3) POWER DOWN CHARACTERISTICS
BC control mode

Vce :
45V 4.5V )
tsu(PD) trec (PD)
BCT & B 2.2V _ 2.2V
BCi1 & BC2=z=Vcee - 0.2V

CS control mode

Vee
45V 45V
tsu (PD) trec(PD)
CS
0.2v 0.2v

CS=0.2v

& MITSUBISHI
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PRELIMINARY M5M51016BTP,RT-70L,-10L,

— -70LL,-10LL
sric mits are subject ,

Notice' This 8
1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM

Some parame

DESCRIPTION
The M5M51016BTP, RT are a 1048576-bit CMOS static RAM PIN CONFIGURATION (TOP VIEW)
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 NC g
density and low power static RAM. Az [2 }EBLErROL
They are low stand-by current and low operation current and ideal A7 [3 INPUTS
for the battery back-up application. As [4 4
The M5M51016BTP,RT are packaged in a 44-pin thin small As [5] m%%BrESSS
outline package whichis a high reliability and high density surface ADDRESS{ a4 E
mount device (SMD). Two types of devices are available. INPUTS As [7] &VS,QTT%OL
M5M51016BTP(normal lead bend type package), M5M51016BRT A [ INPUTS
(reverce lead bend type package). Using both types of devices, it
becomes very easy to design a printed circuit board. At [5] E ADDRESS
Ao [io] £ INPUTS
FEATURES CHIP SELSECT s [ 3
Power supply current (OV)GND [i2] 2 3] GND(0V)
Access time - OUTPUT ENABLE = <
Type name Active stand-by INPUT OF 3
(max) (max) (max) NC [
M5M51016BTP,RT-70L 70ns 100 A pQs [i5]
M5M51016BTP,RT-10L 100ns (Ve = 5.5V) 382 %
20 xA 3 [i7 DATA
fmA (Vee = 5.5V) wDATA ] DQ« [ig] Obibsts
M5MS51016BTP,RT-70LL 7ons | (IMHz) | 70 o A oUTPUTA) DQs 8
M5M51016BTP,RT-10LL 100ns (Vec = 3.0V, DQs
typ) DQr 1
@ Single +5V power supply DGe E‘ 22| Veo(5V)

@ Low stand-by current 0.3 1A (typ.)
@ Directly TTL compatible : All inputs and outputs
@ Easy memory expansion and power down by CS, BC1 & BC2

@ Data hold on +2V power supply NC NC
©® Three-state outputs:OR-‘tne c.:apabihty BYTE [ BG4 A12
@ BE prevents data contention in the /O bus CONTHON w52 A7
@ Common data I/O Als As
® Package ADDRESS/ A i As
M5MS51016BTP,RT “wereeeersecsmsesusussesensenns 44pin 400mil TSOP(II) INPUTS A A ADDRESS
wRITE '8 4 1 INPUTS
APPLICATION ONFUTS W As
Small capacity memory units s ha
ADDRESS; A9 z A1
INPUTS Aq4 % Ao
Ao a CS CHIP SELSECT
H INPUT
(OV)GND. [33] § GND(0V)
NC [ g BF QUIRUTENABLE
DQis [31] NC
DQ15 [30] DQ1
DQ14 [29] DQ2
DATA
INpUTS){ DO™3 28 DGs
ouTPUTS | DQ12 DQe | DATA
DQ11 DQs [ OUTPUTS
DQ1o [2s] 20] DQe
DQo [24] 1 pQr
- (8V)Vee [28] 22] DQs

Outline 44P3W -J (400mil TSOP Reverse Bend)

NC : NO CONNECTION

MITSUBISHI
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M5M51016BTP,RT-70L,-10L,-70LL,-10LL

Notice ‘Y“;::«:Sgt&s;xi:air?:umw w0 o
sorme 7% 1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM
FUNCTION i

The operation mode of the M56M51016B serieas are determined
" by a combination of the device control inputs BC1, BC2, CS, W
and OF. Each mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level BC1 and/or BC2 and 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 stage. Setting the OF at a high level,

When setting BC1 and BC2 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 BT,
BC2 and CS. The power supply current is reduced as low as the
stand-by current which is specified as lccs or lcc4, 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.

the output stage is in a high-impedance state, and the databus CS [BC1|BC2| W [OE Mode DQi~s [DQe~16 lIcc
contention problem in the write cycle is eliminated. L | X | X | X | X | Non selection |High-Z | High-Z | Stand-by
A read cycle is executed by setting W at a high level and OF at a X | H[H | X | X [Nonsslection |High-Z | High-Z | Stand-by
I(%%Iev:é/whg%a'?casnds;r BC2and CS are in an active state. H|H|L | L | X [upperBrewne [High-Z | Din | Active
1 and/or BC2= = - -
. . ; . H|L -Byte Read | High-Z | Dout | Active
When setting BC1 at a high level and the other pins are in an ::: nL : : Loper B1s Rew H!gh-Z Hiah-Z | Active
active state, upper-Byte are in a selectable mode in which both 'g, 'g At
reading and writing are enabled, and lower-Byte are in a HILIHIL X |lowrByowit| Din |HighZ | Active
non-selectable mode.And when setting BC2 at a high level and the HIL|H|H]/L |lowerBytoRead| Dout |High-Z| Active
other pins are in an active state, lower-Byte are in a selectable H|{L]H|H|H]| ————— |High-Z [High-Z | Active
mode and upper -Byte are in a non-selectable mode.  H|L|L|L|X/|WordWrite | Din Din Active
' H|L{L |H|L |WordRead | Dout | Dout | Active
H|L|L|H]|H| ———|High-Z |High-Z | Active
(High-Z=High-impedance)
BLOCK DIAGROM
(M@ T ] Qo)
A3 z B [y a2
o« w » DQ3
A6(@ w 0
= a 65536 WORDS x16 BITS 2 3 @3 pas
AT@ 2. 8 o £ A bas
g R R .
A2 o i 7 A 7| (s12 ROWs —F E Dos
::; ] 2 X 256 COLUMNS |3 % 0a7
s g Q x 8 BLOCKS ) —> oce | paTa
2 | —3 % INPUTS/
A8 T €3 poe [ OUTPUTS
appRess | *° o & & pato
INPUTS ;— % '% 9 pat1
A0 P - [ : ) pat2
7] P €9 DQi3
" g2l hi=8 ! 00111111 O g
"2 82z [13¢ 3 e
< 3a 0 Da1s
AS [ - paie)
2, @ s
A10 @ g8
CFw p O
Al é zZ3 2 § i
\ (=]
cLocK
CHIP SELECT  ¢s | ! GENERATOR ‘
e (m ), l -
oYyie jovi Q
CONTROL S5c¢ |
INPUTS | BCZ g E § '
1 ‘ | - Vee
WRITE CONTROL r—i) GND(OV)
OUTPUT ENABLE & =D ' GND(0OV)
* MITSUBISHI
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PREL‘M‘Nﬁfg M5M51016BTP,RT-70L,-10L,-70LL,-10LL

N sif

. finat $peC! hange
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g matfic $

Some po°? 1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.3~7 \
Vi Input voltage With respect to GND -0.3*~Vec + 0.3 v
Vo Output voltage 0~Vce \'
Pd Power dissipation Ta=25TC 1 w
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 c

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

DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5V1+10%, unless otherwise noted)

- Limits i
Symbol Parameter Test conditions Min Typ Max Unit
ViH High-level input voltage 2.2 Vcc+0.3V \';
ViL Low-level input voltage ) -0.3* 0.8 Vv
VOH1 High-level output voltage 1 IoH=—1mA 2.4 '
VoHn2 High-level output voltage 2 loH = —0.1mA 'cc—0.5V| \'
VoL Low-level output voltage loL = 2mA 0.4 v
h Input current Vi =0~Vce +1 pA
; BC1andBC2=ViHorCS = ViLor
lo ntin off- +1
Output current in off-state OF = ViH, Vo = 0~Vee pA
. BC1 and BC2 =0.2V, CS=Vce-0.2V | Min 65 95 mA
Icc1 Active supply current other inputs = 0.2V or Vcc-0.2V oyce
(AC,MOS level) Output-open(duty 100%) 1MHz 8 30 mA
- - Mi :
Active supply current EC1 and BG2 = Vi, C8 = Vi oydle 70 100 mA
lec2 other inputs = ViH or ViL
(AC,TTL level) Output-open(duty 100%) 1MHz 10 30 mA
1) C850.2V, other inputs = 0~Vee | | 100 uA
- 2) BC1,BC2=Vec—0.2V,
lces Stand-by current COR Ve 0oy m ” A
other inputs = 0~Vcc o
BC1 and BC2 = V| CS=Vu,
lcca Stand-by current oth;rai:puts : QN'C:; * 3 mA
* -3.0V in case of AC ( Pulse width = 30ns)
CAPACITANCE (Ta=0~70C, Vcc=5V110%, unless otherwise noted)
Parameter T it Limits uni
Symbol aramete est conditions Min Ty | Max nit
Ci Input capacitance Vi=GND, Vi=25mVrms, f=1MHz 6 pF
Co Output capacitance Vo=GND,Vo=25mVrms, f=1MHz 8 pF

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

MITSUBISHI ,
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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 «-eoeenieiiiinnens ViH =24V, ViL=0.6V vee
Input rise and fall time «-«--eeet 5ns
Reference level - VoH = 1.5V, VoL = 1.5V 1.8kQ
Output loads - -Fig.1,CL = 100pF (-10L,-10LL)
CL = 30pF (-70L,-70LL) DQ
CL = 5pF (for ten, tds ) 990Q CL ( Including sc
Transition is measured +500mV from steady anﬁe)

state voltage. ( for ten, tdis )

Fig.1 Output load
(2) READ CYCLE

Limits
Symbol Parameter "f%’:_s.j%&e Mfgﬁ’ﬂ;lie Unit
) Min | Max | Min | Max
tcR Read cycle time 70 100 ns
ta(a) Address access time 70 100 ns
ta(8c1) Byte controle 1 access time 70 100 ns
ta(BC2) Byte controle 2 access time 70 100 ns
ta(cs) Chip select access time : 70 100 ns
tdis(OE) Output enable access time 35 50 ns
tdis(8c1) | Output disable time after BC1 high 25 35 ns
Wis(8C2) | Qutput disable time after BC2 high 25 | 35 ns
tdis(cs) Output disable time after CS low 25 35 ns
tdis(OE) Output disable time after OF high 25 35 ns
ten(BC1) Output enable time after BT1 low : 10 10 ns
ten(8c2) | Output enable time after BC2 low 10 10 ns
ten(CS) Output enable time after CS high 10 10 ns
ten(OE) Output enable time after OF low 5 5 ns
tv(A) Data valid time after address 10 10 ns
(3) WRITE CYCLE
Limits
M5M51016B 5M51016B
Symbol Parameter -70L.-70LL M 10L-10LL Unit
Min Max Min Max
tew Write cycle time 70 100 ns
tw(w) Write pulse width 55 75 ns
tsu(a) Address set up time 0 0 ns
tsu(A-wH) | Address set up time with respect to W 65 85 ns
tsu(BC1) Byte controle 1 setup time 65 85 ns
tsu(ec2) Byte controle 2 setup time 65 85 ns
tsu(CS) Chip select set up time 65 85 ns
tsu(D) Data set up time 30 40 ns
tn(D) Data hold time 0 0 ns
trec(w) Write recovery time 0 0 ns
tdis(w) Qutput disable time from W low 25 35 ns
tdis(OE) Output disable time from OE high 25 35 ns
ten(w) Output enable time from W high 5 5 ns
ten(OE) Output enable time from OF low 5 5 ns

MITSUBISHI
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M5M51016BTP,RT-70L,-10L,-70LL,-10LL
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1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM
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(4) TIMING DIAGRAMS

Read cycle

(Note 3)

(Note 3)

(Note 3)

B R AARRARARRS

@

tcrR

X

tdis (BC1) OF

tdis (BC2)

tdis (CS)

tdis (OE)

4

DATA VALID

(

ta(A)

{

)

Ao~15

ta (BC1) o

BC2

ta (OE)

ten (OE)

ten (BC1)
ten (BC2)
ten (CS)

BC1 and/or BC2

(Note 3)

cs

5
(Note 3)

(Note 3)

W ="H" level

DQ1~16

Write cycle (W control mode)

O
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Note 3: Hatching indicates the state is "don't care”.

cS high ovaerla,

"

5: When the falling edge of W is simultaneously or prior to the falling edge of BC 1 and/or BC2 or rising edge of CS, the outputs are

4: Writing is executed while

maintained in the high impedance state.
6: Don't apply inverted phase signal externally when DQ pin is output mode.
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M5M51016BTP,RT-70L,-10L,-70LL,-10LL

1048576-BIT(65536-WORD BY 16-BIT)CMOS STATIC RAM

POWER DOWN CHARACTERISTICS

(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70C, unless otherwise noted)

" Limits i
Symbol Parameter Test conditions Min Typ Max Unit
Vce (pp) | Power down supply voltage 2 Vv
. 2.2V = Vcc(Pp) 22
VI (&%) Byte control input BC1 & BC2 2V = VoorD) S 2.2V Voorn) \"
. . 4.5V = Vce(Po) 0.8
Vi(cs) Chip select input CS Voorn) < 4.5V 02 \"
Vce =3V
- 1)CS s 0.2V -L 50
lcc (PD; Power down supply current other inputs = 0~3V HA
°0) PRy 2) BC1&BC2 & Vec—0.2V, LL 0.3 10
CS2Vcc—0.2V,other inputs=0~3V |~ y (Note 7)
Note7. lcc (PD) = 1 zAin case of Ta =25C
(2) TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted )
— Limits ]
Symbol Parameter Test conditions Min Typ Max Unit
tsu (PD) Power down set up time 0 ns
trec(PD) | Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
BC control mode
Vee
tsu (PD) N 4.5V 4.5V trec (PD)
2.2V §2.2V
BC1&BC2 BC1&BC22Vee—0.2V
CS control mode
Vee
4.5V 4.5V
CS tsu (PD) trec (PD)
0.2v 0.2V
CS =0.2V
MITSUBISHI
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M5M5408FP TP,RT-55L,-70L,-10L,
-55LL -7OLL “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.

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, M5SM5408TP (normal lead bend
type package) and MBMS5408RT (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 100 A
MSMS408FP, TP, RT-70L 70ns (Voo = 5.5V)
M5M5408FP, TP, RT-10L 100ns ce= o
30mA
(1MH2)
MSM5408FP, TP, RT-55LL |  55ns v 20_“5A5V)
M5M5408FP, TP, RT-70LL 70ns 00"41 "
M5M5408FP, TP, RT-10LL | 100ns (Voo =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 1/0 bus

® Common data /0

® Small stand-by current «=eeoeeeeerrrie 0.4uA (typ)

® Battery back-up capability

® Package
MBMB408FP : 32-pin- 525mil SOP
MB5M5408TP : 32-pin 400mil TSOP (II)
MB5MB408RT : 32-pin 400mil TSOP (1)

APPLICATION
Small capacity memory units,

IC card, battery operating
system ‘

PIN CONFIGURATION (TOP VIEW)

./
(A1s—[T] 32] Vee (BV)
Ats—[Z] 31]+—A157 ADDRESS
A14—[3] [30]«—A17 [ INPUT
A1z—[Z] 28]« W WRITE
CONTROL INPUT
A7—[5] [28]«—A13
As—[E] z [27]«A8 | ADDRESS
ADDRESS : INPUTS
iNpUTS | AS— (7] & [26]«—As
As—[8] g 28] «—A1
As—[3] 5 2]+ OUIPUT ENKBLE
A2—[10] E [23]«—A10 ADDRESS INPUT
A1 [T 255 HlP SELECT
L Ao—[12] [21]«>DQs
N e 201+-0Q7 | 74
INPUTS/ <DQ2 «>[14 [T8]«>DQs 6NUPTUPTUST/S
OUTPUTS | pas «+[T5 [78]+>DQs
(ov) 6ND  [T8] [T7]«>DQ4
Outline 32P2M-A(FP)
32P3Y-H(TP)
(V) vee  [32] O[J«a18)
ADDRESS JA1s—[3]] [2])—Ats
'NPUTS A17—[30] [3]eA14
ConTroL 1wpur W (23 Z]—A2
A13—[28] 5 Je-A7
v I S O
3 ADDRESS
- g s 0
ouTPUT A1 —[25 [y BV
eweLE iyt OE—[24] 8 [« As
ADDRESS |NPUT A10 —[23] 3 [70]+— A2
S s e
05 2] 2]+ Ao |
DATA |DQ7 +*[20} (73]« DQ1
INPUTS/DQs +»[T9| T4]+>DQ2 > INPUTS/
OUTPUTS | 505 73] T2]esps| OUTPUTS
DQ4 «+[17] 6] GND (OV)

Outline 32P3Y-J
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M5M5408FP, TP,RT-55L,-70L,-10L,

-55LL,-70LL,-10LL

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM

BLOCK DIAGRAM
(A0 @D - 73 DQ1
A8 (1) - o« E 12 DQ2
A16(2) z P 524288 WORD o & 75 DQ3
A14 (3) 2| | g 8 BIT AR 75 DQa | DATA
A12(4) i m =] 1024 ROWS [ a % pas [ INPUTS/
AT as| | o x64 Bl |5 * bae | OUTPUTS
As e COLUMNS gl |E par
A2 2 g x64 BLOCKS °113 < DQs
Al
ADDRESS INPUTS § 0 (3
As (7) & J
A4 (8) H §§ - - !
A3 (9) ol 5 e
— oo
— zu
A/:\sla ﬁ §E" CLO "_( L"Dt
A8 SRIES |oemEasson] £ i
A13 = 2 T '[
A17 39 £
LA15 8D — 1
WRITE CONTROL INPUT W (9 69 Veesv)
CHIP SELECT INPUT § @20 18 GND(OV)
OUTPUT ENABLE INPUT OE €3

FUNCTION

The operation mode of the M5M5408 is determined by a
combination of the device control inputs S, W and 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 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 OE directly controls the output state. Setting the
OE at a high level, the output state is in a highimpedance
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 S is 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 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 lccs or lccs, 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]OE| Mode DQ Icc
H | X | X [Non selection High-impedance -Stand-by
LIL|X Write Din Active
LiH|L Read Dout Active
LI{H|H High-impedance Active
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M5M5408FP, TP,RT-55L.,-70L,-10L,,

-55LL,-70LL,-10LL
4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.3~7 \
Vi Input voltage With respect to GND - 0.3%~Vce + 0.3 Vv
Vo Qutput voltage 0~Vce \
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 C
% — 3.0V in case of AC (Pulse width < 50ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V * 10%, unless otherwise noted)
Symbol Parameter Test conditions Min L_nrrzgs Max Unit
ViH High-level input voltage 2.2 Veet0.3 \Y
Vi Low-level input voltage -03% 0.8 \
VoH High-level output voltage lon = ~ TmA 24 \
lon =—0.TmA Vee-0. 5
VoL Low-level output voltage loL =2.TmA 0.4 \%
li Input leakage current Vi=0~Vcec +1 BA
lo Qutput leakage current g—E_=V$IH, Viro = O~Vee *1 uA
$<0.2 minimum 50 80
lcct Active supply current (AC, MOS level) other inputs=0.2V or=Vce-0.2V cvele mA
Output-open(duty 100%) 1MHz 25 30
S=ViL it 60 90
Icc2 Active supply current (AC, TTL level) other inputs = ViH or ViL mA
Output-open (duty 100%) | 1MHz 30 40
FP,TP,
| ‘ S2Veg-0.2V, RT-L 100
cca Stand by current . ~ WA
other inputs = 0~Vcc FP.TP, 10 20
RT-LL :
Icca Stand by current S = Vi, other inputs = 0~Vcc 3 mA
% — 3.0V in case of AC (Pulse width < 50ns)
CAPACITANCE (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
. Limits .
Symbol Parameter Test conditions ~Nin Tvo | Max Unit
Ci Input capacitance Vi= GND, Vi=25mVrms, f =1MHz 6 pF
Co Output capacitance Vo= GND, Vo=25mVrms, f =1MHz 8 pF

Note 1. Direction for current flowing into an IC is positive (no mark).
2. Typical value is VCcC =5V, Ta=25C.
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MITSUBISHI LSIs
M5M5408FP,TP,RT-55L,-70L.,-10L,,
-55LL,-70LL,-10LL

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM

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

(1) MEASUREMENT CONDITIONS

Input pulse levelg:---ereeeeeeeeees ViH =24V, ViL = 0.6V
Input rise and fall time - 5ns
Reference levels «oeceeeeeeeeeeeees VoH = VoL = 1.5V

Transition in- measured + 500mV from steady

state voltage.(for ten, tdis)

Output loads -+veeeeeereeeneeeees Fig.1, CL = 100pF (FP, TP, RT-10L, -10LL)
CL = 30pF (FP, TP, RT-55L, -70L, -55LL, -TOLL)

CL = 5pF (for ten, tdis)

Fig. 1 Output load

Da

990Q

(

vee
1.8kQ
CL

Including )
scope and JIG

(2) READ CYCLE
Limits

Symbol Parameter M5M5408FP, TP, | M5M5408FP, TP, M5M5408FP, TP, Unit

RT-55L, -55LL | RT-70L, -70LL | RT-10L, -10LL .

Min | Max | Min | Max | Min | Max
tcR Read cycle time 55 70 100 ns
ta(A) Address access time 55 70 100 ns
ta(s) Chip select access time 55 70 100 ns
ta(OE) QOutput enable access time 25 35 50 ns
tdis(S) Output disable time after S high 20 25 35 ns
dis(OE) Output disable time after OE high 20 25 35 ns
ten(s) Output enable time after S low 10 10 10 ns
ten(OE) Output enable time after OE low 5 5 5 ns
tv(A) Data valid time after address 10 10 10 ns

(3) WRITE CYCLE
Limits

Symbol Parameter M5M5408FP, TP, |M5SM5408FP, TP, | M5M5408FP, TP, Unit

RT-55L, -55LL | RT-70L, -70LL | RT-10L, -10LL

Min | Max | Min | Max | Min | Max
tow Write cycle time 55 70 100 ns
tw(w) Write pulse width 40 50 60 ns
tsu(A) Address set up time 0 0 0 ns
tsu(AWH) | Address set up time with respect to W high 50 60 80 ns
tsu(s) Chip select set up time 50 60 80 ns
tsu(D) Data set up time 25 30 35 ns
th(D) Data hold time 0 0 0 ns
trec(W) Write recovery time 0 0 0 ns
tdis(W) Output disable time from W low 20 25 35 ns
tdis(OE) Output disable time from OE high 20 25 35 ns
ten(W) Output enable time from W high 5 5 5 ns
ten(OE) Output enable time from OE low 5 5 5 ns
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MITSUBISHI LSs

M5M5408FP,TP,RT-55L.,-70L,-10L,

-55LL,-70LL,-10LL

4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS
Read cycle
tCR
Ao~A1sg >< )( :
ta(A) tv(a)
< R
3 QRRKKIKS, bodeedes (Note 3)
QRN 4 o
ta(OE) tdis(s)
L3R IRIRIRRARIIRS e,
0 \ SR Nore S
ten(OE) 1dis(OE)
ten(s)
DQi1~DQs
(Dout)
W= “H" level
Write cycle (W control mode)
tcw
Ao~Ai1s )( )(
tsu(s)
_ ".‘%""\ .""""" """’&."""',"""""""6""""""".
5 KRR bRIRIRE ‘0‘0’0’0’0’0‘%’0’0’0’0’0’0’0’0’0’0’
R R S SO
tsu(AWH)
oF / \\
tsu(a) tw(w) trec(w)
W \ /
tsu(®) | th(D)
DQ1~DQs DATA IN
(Din) tdis(W) STABLE ten(oD)
tdis(OE) ten(W)
DQ1~DQs \WAANNN AV LU
©ouwty //// /1[I AN
MITSUBISHI
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MITSUBISHI LS Is
M5M5408FP,TP,RT-55L,-70L,-10L,

-55LL,-70LL,-10LL
4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle (S control mode)

Ao~Ai1s

wl

=l

DQ1~DQs
(Din)

tow

A

tsu(A) tsu(s) trec(w)

\

(Note 5) tww)

59%%% %9399

(Note 4) A (Note 3)

tsu(D) th(D)

DATA IN STABLE

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.
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MITSUBISHI LS1s
M5M5408FP,TP,RT-55L,-70L,-10L,

-55LL,-70LL,-10LL
4194304-BIT (542488-WORD BY 8-BIT) CMOS STATIC RAM

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

- Limits ,
Symbol Parameter Test conditions Min Tyo | Max Unit
Veeep) | Power down supply voltage 2 \

. . 2.2 = Vee(pp) . 2.2
Vi(s) Chip select input S 2V = Voors) S22V - \%
= FP,TP,
Vee =3V, $2Vee - 0.2V, |mrL 50

Icc(pD) Power down supply current other inputs = 0~3V FPTP, 04 0% HA

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 Icca.
* lcc(PD) = 1uA at Ta=25C.

TIMING REQUIREMENTS (Ta = 0~70°%C, unless otherwise noted)

Limits
Symbol Parametei Test conditions - i
y aral r i Min Tvp Max Unit
tsu(PD) Power down set up time 0 ns
trec(PD) Power down recovery time 5 ms

POWER DOWN CHARACTERISTICS
S control mode

Vce

45V 45V
tsu(PD) trec(PD)

(2]
NG
N
<

22v

Sz=vce -0.2v

MITSUBISHI
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MITSUBISHI LSis

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 §5ns | gora | 100kA
M5M5408AFP, TP,RT-70L 70ns (IMHz) |(Vec=5.5V)
M5M5408AFP, TP,RT-10L 100ns
M5M5408AFP,TP,RT-55LL | 55ns 201A
MSM540BAFP.TPRT-70LL | 70ns | JUTA - ((Veesv®)
M5M5408AFP, TP,RT-10LL | 100ns (VOoo3V*+)

@ Single +5V power supply ¥ at70C/Mat25 T

® No clocks, No refresh

® All inputs and outputs are TTL compatible

® Easy memory expansion and power down by §

® Data retention supply voltage=2.0V to 5.5V

® Three-state outputs: OR-tie capability

® OF prevents data contention in the I/O bus

® Common data /0

@ Battery backup capability

. Sma" stand_by currenl ................................................. 0.1 “A(typ)

©® Package
MS5M5408AFP : 32 pin 525 mil SOP
M5M5408ATP : 32 pin 400 mil TSOP(II)
M5M5408ART : 32 pin 400 mil TSOP(II)

APPLICATION
Small capacity memory units, IC card, Battery operating system

PIN CONFIGURATION (TOP VIEW)

L Ao

. N\
Ats [T] [32] Vee(5V)
Ats [Z] a1l Ats | ApDRESS
'™ % [38] A17 [ INPUTS
A2 [2 [29lW  CONTROL
‘ A7 [5] 38 A1ay INPUT
ADDRESs | As [E] 271As | AppRESS
INPUTS | A5 [7] 5 Z5lAe [ INPUTS
At T8 § el QUTPUT
As [g] > [2a]GE  ENABLE INPUT
Az [10] o 23] A10 ADDRESS
= INPUT
A1 [i] ] 2215 CHIPSELECT
]

DA DQ1 [13
ol 0%

DQs3 [15]
(OV)GND [i&]

771 DQs INPUT

[20] DQ7

DATA
18] DQs ) INPUTS/
781DQs | OUTPUTS
[17]DQ4

Outline 32P2M-A (FP)
32P3Y-H (TP)

(5V)vee [32]
Resg | A1s BT
PUTS | A17 [30]
W
coNthor W ]
INPUT (A13 [28
gss P8 [Z
UTS) As [z5]
A11 35
TPUT =
NPUT BF [24]
S At 3]
s &
DQs [21]
DQ7 [20]

LHVBOVYSWSHN

1] A8
2] Ats
3] A1a
(4] Ar2
[5] A7
16] As
A |1
(8] A4
(9] A3
[10] A2
1] At
[12] Ao )
[13] DQ1}

2>
o

DRESS

Z;
)
S‘
!

DATA
[14] DQ2 ) INPUTS/
%] DQs) OUTPUTS

1] GND(OV)

Outline 32P3Y-J
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M5M5408AFP,TP,RT-55L, -70L.,-10L,

-55LL,-70LL,-10LL

5 fina Sgecxh o chang®
e TS ;wm ave SUISC )
Some et Z 4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM
FUNCTION

The operation mode of the M5M5408A is determined by a
combination of the device control inputs §, W and OE. Each mode
is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level 3. The address must be set up before the write cycle
and must be stable during the entire cycle. The data is latched into

a cell on the trailing edge of W or 5, whichever occurs first,
requiring the set-up and hold time relative to these edge to be
maintained. The output enable OF directly controls the output

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

cycle is eliminated.

FUNCTION TABLE

A read cycle is executed by setting W at a high level and OF at a
low level while & are in an active state(3=L).

When setting § 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 §. The power supply
current is reduced as low as the stand-by current which is
specified as Iccs or Iccs, 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.

3 W | O Mode DQ 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
— L
o
w
& «
2 & 524288 WORDS o i
5 g X 8 BITS 2 &
El—wlE e 2 rows Sy SR |
@ = X 128 COLUMNS z 4
a8 2 X 64 BLOCKS) 7] §
o
Q
Q
<
— =i
ADDRESS —
INPUTS 5 5 '
| o
g {1 2§
2 29 CLOCK <5
'§3 o GENERATOR £®
= I R
t —@W INPUT
5 | oq—-@ sHEcr
3
e 92 24 NABLE
éé =% d_,ﬂ)ﬁﬁu PUT
2 ' vee
<
a ©) (5v)
t i — GND
(ov)
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M5M5408AFP,TP,RT-55

 MITSUBISHI LSis
L, -70L,-10L,

-55LL,-70LL,-10LL

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —0.3~7 v
Vi Input voltage With respect to GND —0.3*~Vce+0.3 \'%
Vo Output voltage 0~Vce \
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature —65~150 C

* —3.0V in case of AC ( Pulse width < 50ns)

DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc = 5V10%, unless otherwise noted)

Symbol Parameter Test conditions - Limits Unit
Min. | Typ. | Max.
VIH High-level input voltage 2.2 Vcc+0.3 \
ViL Low-level input voltage —0.3* 0.8 \
IoH = —1mA 24 \
Vo igh-level
H High-level output voltage loH = —0.1mA Voo—05 v
VoL Low-level output voltage loL = 2mA 0.4 \
I Input leakage current Inputs = 0~Vcc +1 UA
§=VH
lo Output leakage current +1 A
utput leakage cur BE = Vi, DQ =0 ~Vee a
$s02V Min 50 80
lect Active supply current (AC, MOS-level) Other inputs=0.2V or 2Voc—0.2v | 9V°® mA
DQ = open (duty 100%) 1MHz 25 30
S=ViL Min 60 90
lccz Active supply current (AC, TTL-level) Other inputs = VIH or VIL cycle mA
DQ = open (duty 100%) 1MHz 30 40
&= Vec—0.2V L 100 KA
lecs Stand-by current ’
yeu Other inputs = 0~Vce -LL 1 20 KA
lcca Stand-by current § = VIH, other inputs = 0~Vcc 3 mA
* —3.0V in case of AC ( Pulse width = 50ns)
CAPACITANCE (Ta = 0~70C, Vcc=5V*10%, unless otherwise noted)
. Limits
Symbol Parameter Test condition: Unit
y St condlions Min. | Typ. | Max. "
Ci Input capacitance Vi=GND, Vi=25mV rms, f= IMHz 6 pF
Co Output capacitance Vo = GND, Vo = 25mV rms, f = 1MHz 8 pF
Note 1. Direction for current flowing into IC is indicated as positive value.
2. Typical value is for Ta=25C and Vce=5.0V
3. Ci and Co are random samples ,not production tested.
MITSUBISHI
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MITSUBISHI LSIs
MINARY M5M5408AFP,TP,RT-55L, -70L,-10L,

PRELIN . -55LL,-70LL,-10LL

. s 1 0O AT o subi
notice (S setric BitS &1
arame

Some O 4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5V110%, unless otherwise noted)
(1) MEASUREMENT CONDITIONS

INput pulse  --eevesseeeesseseens ViH=2.4V, ViL=0.6V(AFP,TP,RT-70L,-10L,-70LL,-10LL) vee
ViH=3.0V, ViL=0V(AFP,TP,RT-55L,-55LL)
Input rise and fall time -+ 5ns 1.8k
Output reference level = VoH=VoL=1.5V
For ten and tdis, transition is measured £500mV ba
from steady state voltage 9900 cL
Output loads e Fig. 1; CL=100pF(AFP,TP,RT-70L,-10L,-70LL,-10LL) (Including
. CL=30pF(AFP,TP,RT-55L,-55LL) scope and JIG)
CL=5pF (for ten,tdis)
(2) READ CYCLE Fig.1 Output load
Limits
Symbol Parameter Msm;gif‘s';if P.RT Ms“f;gig’;tf P.RT m”mztf PRT1 Unit
Min. | Max. | Min. | Max. | Min. | Max.
tcR Read cycle time 55 70 100 ns
ta(A) Address access time 55 70 . 70 ns
ta(s) Chip select access time 55 70 70 ns
ta(OE) Qutput enable access time 25 35 50 ns
tdis(S) Output disable time after 5 high 20 25 35 ns
tdis(OE) Output disable time after OF high 20 25 35 ns
ten(s) Output enable time after S low 10 10 10 ns
ten(OE) Output enable time after OF low 5 5 5 ns
tv(A) Data valid time after address change 10 10 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter Ms"f‘;';if;tf P.RT M“‘Ms_;gf_g%:'_f P.RT Ms”ﬁgf_ﬁ';f_fp AT Unit
Min. | Max. | Min. | Max. | Min. | Max.
tcw Write cycle time 55 70 100 ns
tw(w) Write pulse width 40 50 60 ns
tsu(A) Address set up time 0 0 0 - ns
tsuA-wH) | Address set up time with respect to W high 50 60 © 80 ns
tsu(s) Chip select set up time 50 60 80 ns
tsu(D) Data set up time 25 30 35 ns
th(D) Data hold time 0 0 0 ns
trec(w) Write recovery time 0 0 0 ns
tais(w) Output disable time after W low 20 25 35 ns
tdis(OE) Output disable time after OF high 20 25 35 ns
ten(w) Output enable time after W high 5 5 5 ns
ten(OE) Output enable time after OF low 5 5 5 ns
MITSUBISHI
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MITSUBISHI LSIs

M5M5408AFP,TP,RT-55L, -70L,-10L,

-55LL,-70LL,-10LL

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS

Read cycle
tCR
Ao~A1s )(
ta (A)
LIO) OO
T UKL Nos )8 | ARRRRRERAIK Note 4266505
ta (OE) 1ds (5)
or (oo
ten (OE) tdis (OE)
ten (S) B
(Dlg)‘u:)[’o’ DATA VALID
Write cycle (WE control mode)
tcw
~Ats /
A X X
tsu (S) >
3
oF / \\
tsu (A) tw (W) trec (W)
W \ 4
tsu (D) th (D)
I(:I)D?r:roos DATA VALID
tdis (W) ten (OE)
tdis (OE) ten (W)
G 1111111111 1RARARAARARARARRAANNY [
(Dout) L \\\\\\\\\\\\\\\\\\\\
ITSUBISHI
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MITSUBISHI LSis

M5M5408AFP,TP,RT-55L, -70L,-10L,

-55LL,-70LL,-10LL

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle (& control mode )

tcw
Ao~A18 )(
tsu (A) tsu (S) R trec (W)
5 \ /
(Note 6) (W) »
(KK HAAARNS (AR AR IEHAAAS LAR KKK
W ’0“‘0“0‘*‘0‘0‘0 {1:{3 ;%() 6‘00 ‘0‘0‘0. ‘0’ ( Note 5) [ 0‘0‘0‘9‘0‘0‘*’0‘0‘0 ;}%‘(s ;) 0’0’0‘0’0“‘0"0’0
tsu (D) th (D)
DQ1~DQs
(Din) DATA VALID
Note 4: Hatching indicates the state is "don't care”.
5: A Write occurs during the overlap of a low S 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
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MITSUBISHI LSls
M5M5408AFP,TP,RT-55L, -70L,-10L,

-55LL,-70LL,-10LL

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

POWER DOWN CHARACTERISTICS
(1) ELECTRICAL CHARACTERISTICS

Limits
Parameter Test condition: i
Symbol est itions Min. | Typ. | Max | Unit
Vce (Pp) | Power down supply voltage 2 Vv
vI®) . Vcc (pp) 2.2V 22 Vv
Chip select input S 2.2VZVcc (Po) Z2.0V VCC(PD) v
Ilcc(pp) | Power down supply current Vee =3V, SzVec—0.2V, * ® #h
other inputs = 0~3V L 0.1 10+ 4A
*kc(PD) = 1 uA at Ta=25C
(2) TIMING REQUIREMENTS (Ta=0~707, unless otherwise noted)
Limits
P - )
Symbol arameter Test conditions i Typ. | Max. Unit
tsu(PD) Power down set up time 0 ms
trec(PD) Power down recovery time 5 ms
(3) TIMING DIAGRAM
& control mode
Vce
45V a5v -
tsu (PD) trec(PD)
22V 5= Voo — 0.2V 22y
3
MITSUBISHI
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MITSUBISHI LSIs

M5M5256CFP,VP,RV-85VLL,-10VLL,

-85VXL,-10VXL

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 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.
Especially the M5M5256CVP, RV are packaged in a 28-pin
thin small outline package. Two types of devices are available,
MBSM5256CVP ( normal lead bend type package) and
MB5MB5256CRY (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)
MB5MB5256CFP, VP, RV-85VLL 85ns 12uA
M5MS5256CFP, VP, RV-10VLL 100ns (Vec=3.8V)
22mA 24 u A
MBMBE256CFP, VP, RV-85VXL 85ns  |(vee=3. 6v)|(Vec = 3.6V)
M5MS5256CFP, VP, RV-10VXL 100ns (8&? k :’3/,
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 1/0O bus

® Common data 1/0

® Low stand-by current:«e-:eeoreeeeeeeenieneenne 0.05 u A(typ)
® Package
MBMB2BBCFP -+ vxeoreneeneeseennenneeness 28 pin 450 mil SOP

MBM5256CVP, RV 28 pin 8 x 13.4mm? TSOP

APPLICATION
Small capacity memory units

PIN CONFIGURATION (TOP VIEW)

(as—o 28] vcc
A12 —'E E<—W WRITE CONTROL
INPUT
A7 —[3] 26]+—A13
As —[4] 25]«—As | ADDRESS
ADDRESS |15 < P« ao [ INPUTS
A4 —’E 2 23[«—A11
A3 __.E a E—g"_o—E ?ﬂ;z#T ENABLE
Az —[g] % [Bi]+—A10 ADDRESS INPUT
A1 —[2] bl [2o]«—S  CHIP SELECT
Ao —[i0 73+-> D WPUT
DATA par <[] [[8]+->DQ7 | pATA
INPUTS/ DQ2 «»E E«»DQG INPUTS/
OUTPUTS {DQG "’E EQDQS OUTPUTS
GND  [i4 [15]«>DQ4
Outline 28P2W-C
21] «— Ato
m- S
19-] <« DQs
<> DQ7
«» DQs
<« DQs
E] <> DQ4
M5M5256CVP GND
(13] «» DQ3
+> DQ2
<« DQ1
<+ A0
[]«— A1
A2
Outline 28P2C-A
Az —[7] 8]+ A2
As —»[6] (o]« A1
A5 — E Eﬂ— Ao
As —[4] [11] <+ DQ1
A7 —[3] <> DQ2
A1z —[2] +> DQ3
Ata — 1 GND
Voo % M5M5256CRV s b0
W — E <« DQs
A13 — 28] [17] «> DQs6
As —[29 18] > DQ7
As — [ ['o] «» DQs
A1 — 23] o] «— 3
oF —[22 1]« At0

Outline 28P2C-B
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MITSUBISHI LSls

M5M5256CFP,VP,RV-85VLL,-10VLL,-85VXL,-10VXL

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

FUNCTION

The operation mode of the MS5M5256CFP, VP, RV s
determined by a combination of the device control inputs
S, W and 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.

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 lcca
or Icca, 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.

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 - - _ B
(A8 G [ ] 1 [ ] 11) DQ1)
A13 = o @ 12) DQ2
o w w
:‘: §m W 32768 WORD =l |k 13) DQ3 DATA
1 z x8 BIT o
A7 (3 wEL—» 3 B 190944 \NPUTS/
%] [a) < E= 16) DQs
As (4) €3 (512 ROWS X NMEE OUTPUTS
s () 3 u § 512 COLUMNS) 2| |E 17) DQs
Az (6) < A e} 18) DQ7
Az (7) 19) DQs |
ADDRESS ) T | e I QP
INPUTS i ¥
A2 e '5 " :‘J I
A1 (9) g > >
<0 w o je—:
Ao (19) wl |58 zy
A10 é‘s 5§ <35
A11 (23 zeh | joa =50k £e .
As 9( | ceneraToR | o !
! B )
WRITE CONTROL —T
INPUT W (@) D @3)vee (3.3V)
CHIP SELECT -
inpuT S D GHGND (OV)
OUTPUT ENABLE OE (22 J !
INPUT - - _ 1
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MITSUBISHI LSls
M5M5256CFP,VP,RV-85VLL,-10VLL,-85VXL,-10VXL

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.3~7 \%
Vi Input voltage With respect to GND - 0.3*~Vceec + 0.3 vV
Vo Output voltage 0~Vce \'
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 °C
% — 3.0V in case of AC (Pulse width = 30ns)
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70C, Vcc = 3.3 = 0.3V, unless otherwise noted)
. Limits .
Symbol Parameter Test conditions Min Ty | Max Unit
Vi High-level input voltage 2.0 Veet0. 3 \
Vi Low-level input voltage -0.3* 0.6 \'
VoH1 High-level output voltage 1 lon = — 0.5mA 2.4 \
VoH2 High-level output voltage 2 lon = — 0.05mA Vee-0. 5 \4
VoL Low-level output voltage loL = 1mA 0.4 \
h Input leakage current Vi=0~Vcc +1 wA
S=VHor
lo Output leakage current OE = Vin, Vijo = O~Voe +1 A
. S=< O-ZV- Min.cycle 10 22
et Active supply current Other inputs = 0.2V mA
(AC, MOS level) or=Vce - 0.2V
Output open 1MHz 15 33
Acti | 3=V, Min.cycle 10 22
lccz (X%YeT$tp?ezeﬁurrent Other inputs = ViL or VH mA
Output open 1MHz 15 3.3
B S2Veec - 0.2V, -VLL 12
locs | Stand-by supply current Other inputs = 0~Vee VXL 005 | 24| “A
lcca Stand-by supply current S = Vi, Other inputs = 0~Vcc 0.33 mA
% —3.0V in case of AC (Pulse width < 30ns)
CAPACITANCE (Ta=0~70%C, Vcc = 3.3 + 0.3V, unless otherwise noted)
" Limits ,
Symbol Parameter Test conditions Vin Tvo Max Unit
Ci Input capacitance (Ta = 25°C) Vi=GND, Vi = 25mVrms, f = 1MHz 6 pF
Co QOutput capacitance (Ta = 25°C) Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF
Note 1. Direction for current flowing into IC is indicated as positive. (no mark)
2. Typical value is Vcc=3.3V, Ta=25C
3. C, Co are periodically sampled and are not 100% tested.
* MITSUBISHI
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MITSUBISHI LSls
M5M5256CFP,VP,RV-85VLL,-10VLL,-85VXL,-10VXL

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

AC ELECTRICAL CHARACTERISTICS (Ta =0~70°C, Vce = 3.3 +£ 0.3V, unless otherwise noted)
(1) MEASUREMENT CONDITIONS

Input pulse level «wooeeeeeeeeees Vin= 2.2V, ViL = 0.4V
Input rise and fall time----- 5ns 1TTL
Reference level ««oooeeeeeeeeeees VoH = VoL = 1.5V DQ

Transition is measured *500mV from steady

state voltage.(for ten, tdis) Cu Including
Output loads -wereeeeeerseess Fig.1, CL = 50pF ,l (scope and JIG)

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

(2) READ CYCLE
Limits

Min | Typ | Max | Min | Typ | Max )
tcR Read cycle time 85 100 ns
ta(A) Address access time ) 85 100 ns
ta(s) Chip select access time 85 100 ns
ta (OE) Output enable access time 45 50 ns
tdis (S) Output disable time after S high ] 25 30 ns
tdis(0E) | Output disable time after OE high ] 25 30 ns
ten(S) Output enable time after S low 10 10 ns
ten(0E) | Output enable time after OE low 10 10 ns
tv(A) Data valid time after address 10 10 ns

(3) WRITE CYCLE

Limits
Symbol Parameter MIMo2560-BovRL | MoMazoe0- 1ovxL |  Uni
Min Typ Max Min Typ Max

tow Write cycle time 85 100 ns
tw (W) Write pulse width 60 70 ns
tsu(A) Address set up time 0 0 ns
tsu(A-wH)| Address set up time with respect to W high 70 80 ns
tsu(S) Chip select set up time 70 80 ns
tsu(D) Data set up time 35 ) 40 ns
th(D) Data hold time 0 0 ns
trec(w) | Write recovery time 0 0 ns
tais(w) | Output disable time after W low 25 30 ns
tdis(0E) | Output disable time after OE high 25 30 ns
ten (W) Output enable time after W high 10 10 ns
ten(0E) | Output enable time after OE low 10 10 ns

AMITSUBISHI
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MITSUBISHI LSIs

M5M5256CFP,VP,RV-85VLL,-10VLL,-85VXL,-10VXL

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

(4) TIMING DIAGRAMS
Read cycle

tcR
Ao~A14 >< ><
ta(A) tv(a)
ta(s)
s f‘f’f‘f‘f‘fo‘f‘f‘f’:‘ I (Note. ) SRS
LRI o222 Do 202020202020 % e e e Pele2el020 00 0 000 020 0 0 0 202
ta (OE) tdis (S)
"6’6’6'6’&’%’6’6’6’3" I IKIIHKIKKARIRKAKD CXHRXHKIXHKIXK KA KA K
— et t0%0 % 20200 0020202020200 %0 %0 % bol e e e e 20202020 0 20 20 %0 %
58585858 L5 0200020202020 %6%6%6%0% 1% %6%6%¢! SIEREARIKLIRLKS
OE CRRKAXRD (Note 4) SIS LRRRRKERRGIAIL ( gg‘&(i R RIRRIRREIEKKK
ten (OE) tdis (DE)
ten(S)
DQ1~DQs
(Dout)
W= “H"level
Write cycle (W control mode)
tow
Ao~A14 >< ><
tsu(S)
T S S S S S ST
252505850585 QORISR
S SERRLRRS (NOte 4)RRRILILILILRLAESEL
A el LRI
tsu(A-WH)
oF / \
tsu(A) tw (W) trec (W)
W \ 4
tsu(D) th (D)
DQ1~DQs DATA IN
(Din) STABLE
tdis (W) ten (OE)
tdis (OE) ten (W)
DQ1~DAs \ NNV ANVNANNVA NN NNVNANANANNNNN LI (L0000
(Dout) LLLLLLLLILLLL /L0000 AL1111111H1EENEARENAERRRRRARRRRRANY
‘ MITSUBISHI
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M5M5256CFP,VP,RV-85VLL,-10VLL,-85VXL,-10VXL

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

Write cycle (S control mode)

tow
Ao~A14 ><
tsu(A) tsu(s) trec (W)
5 \ /
(Note 7) tw(w)
w (Note 4) : ; (Note 4)
Mo (Note ) A
tsu(D) th (D)
DQ1~DQs DATA IN
(Din) 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 signal externally when DQ pin is in output mode.
8. ten, tdis are periodically sampled and are not 100% tested.

}‘MITSUBISHI
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MITSUBISHI LSls
M5M5256CFP,VP,RV-85VLL,-10VLL,-85VXL,-10VXL

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

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

. Limits .
Symbol Parameter Test conditions Min Tvp Max Unit
Vce(pp) | Power down supply voltage 2 \'
VI(3) Chip select input S 2 v
Vece = 3V, -VLL 10* A
Icc(pp) | Power down supply current Other inputs = 3V VXL 005 257 LA
¥ Ta=25%, Icc(PD)=1pA
%% Ta=25°C, Icc(PD)=0.2 u A
(2) TIMING REQUIREMENTS (Ta = 0~70°%C, unless otherwise noted)
" Limits .
Symbol Parameter Test conditions i Tvo Max Unit
tsu(PD) Power down set up time 0 ns
trec(PD) | Power down recovery time tcR ns

(3) POWER DOWN CHARACTERISTICS
S control mode

Ve Y 30v 30V

tsu(PD) trec (PD)

(%]

2.0V 2.0V
Sz Ve - 0.2V

MITSUBISHI
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MITSUBISHI LSIs

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

PIN CONFIGURATION (TOP VIEW)

fabricated using high- performance 3 polysilicon CMOS (A1a —[T] vee
technology. The use of resistive load NMOS cells and CMOS A1z —[Z] —W gé?&TrEROL
periphery result in a high-density and low-power static RAM. A7 —[3] 26]«— A13) INPUT
They are low stand-by current and low voltage operation ADDRESS As —[4] [25[«— A8 ?\J%%ﬁ_ESSS
(3V) "and ideal for the battery operation application. INPUTS 4 A5 —[5] = A9
Especially the M5M5256CVP, RV are packaged in a 28-pin As —[g] E A QUTPUT ENABLE
thin small outline package. Two types of devices are available, Az —[7] 4 «—0E INPUT
M5M5256CVP ( normal lead bend type package) and Az —[8] § [21]«—A10 ADDRESS INPUT
MBMBE256CRYV (reverse lead bend type package). Using both A1 —[8] 3 S ?“}I’ETSELECT
type of devices, it becomes very easy to design a printed Ao —[i9) 19]«+DQs
circuit board. DATA [DQ1 <[] 18]«>DQ7 | paTA
A oo g
FEATURES DQ3 «+[13] ) [76]«»DQs5
GND  [14) +»DQ4
Access | Power supply current L
tim i -
Type name () | e | Stand-by Outline  28P2W-C
MB5M5256CFP, VP, RV-12VLL 120ns 11 uA
- 50mA _ OE — E4_ A10
M5M5256CFP, VP, RV-15VLL 150ns (Veze5. 5V) (Vee=3.3V) All —> E‘_ 5
22 uA A9 —» [19] > Das
MB5MB5256CFP, VP, RV-12VXL | 120ns | 20mA (Vg%g 3-/3;\/) As — [ [18] <> DQ7
MBSMS256CFP, VP, RV-15VXL | 150ns [(Voe=3. 30)| (Vi 3V, Atz —> [7] «> DQs
typ) W — [16] «> DQs
; vce [15] «> DQ4
® Single + 2.7~5.5V power supply M5M5256CVP
® No clocks, no refresh Ata— 1] 14 GND
® Data-hold on + 2V power supply Alz—> i3] > DA3
® Directly TTL compatible : All inputs and outputs AT — EHDQZ
® Three-state outputs : OR-tie capability A —>L4] E“ DAy
@ Simple memory expansion by S As — 5] i9]«— Ao
@ OE prevents data contention in the 1/0 bus A — 6] ]+ A1
® Common data 1/0 As — [6]+— A2
® Low Stand"b\/ CUITENt weerrrrrrrmrrnneraenaananns 005 u A (typ) Outline 28P2C-A
® Package
MBMB5256CFP 28 pin 450 mil SOP
MBMB256CVP, RV weevrereeeeenne 28pin 8 x 13.4mm? TSOP A3 — 8]« A2
A4 —[6] [o]«— A1
APPLICATION As —[5] [10] «— Ao
Small capacity memory units A —»[4] 1]+ DQr
A7 — li2] «» DQ2
Az —> [13] «» DQ3
Als— 1] M5MS5256CRV i GND
vece E]«» DQ4
W — [16] «» DQs5
A1z — [17] > DQ6
As — [18] «> DQ7
Ag — 4—» DQs
Al1— [20] +— S
or — Dol EQ—AH’)
Outline 28P2C-B
MITSUBISHI
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MITSUBISHI LSls

M5M5256CF P,VP,RV-12VLL,-15VLL,-12VXL,-15VXL |

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

FUNCTION
The operation mode of the MB5MB256CFP,VP,RV is
determined by a combination of the device control inputs
S,W and 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.

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 lccs
or lccs, 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]|OCE Mode DQ lcc
H | X | X |Non selection| High-impedance | Stand-by
L | L | X Write Din Active
L H L Read Dout Active
L|H|H High-impedance Active
BLOCK DIAGRAM
(As (9 ][] ][]
A13(29) = - x o
o o w w
A4 Z a) 32768 WORD T s
A12 =& 8 x 8 BIT g 2 DATA
A7 (3) R & sy Edmie ?INPUTS/
As (2) 23 > (512 ROWS % w 5 OUTPUTS
As () ‘% s 512 COLUMNS) % £ .
A4 (6) ] )
As (7)
ADDRESS T o -
INPUTS i }
A2 (8) 5 - :J X
A1 (9) %n: zx o .__J
Ao (19 ot 1128 Zy
Al0 e M28 W
uJDr 2 53
A1l z@| | |33 <°
8 CLOCK 3
(A9 @9 < GENERATOR I
— |
WRITE CONTROL INPUT W) p @dvee
CHIP SELECT INPUT 59 J GGND (OV)
OUTPUT ENABLE 5¢ 3 :
INPUT 0E@ _ _ _ ]

MITSUBISHI
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MITSUBISHI LSIs
M5M52560FP VP,RV-1 2VLL -15VLL,-12VXL,-1 5VXL

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

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit

Vee Supply voltage -0.3~7 \
Vi Input voltage With respect to GND - 0.3*Vee + 0.3 \
Vo QOutput voltage 0~Vce \2
Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 °C
Tstg Storage temperature - 65~150 °C

* = 3.0V in case of AC (Pulse width 2 30ns)

DC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 2.7~5.5V, unless otherwise noted)

Limits 1 Limits 2 .
Symbol Parameter Test conditions (Vec =5V + 10%) (Vec=3V+£10%) Unit
Min Typ Max Min Typ Max
VIH High-level input voltage 2.2 Veet0. 3 2.0 Veet0. 3 \%
ViL Low-level input voltage - 03* 0.8 - 03* 0.6 \4
High-level output lon=—=1mA(Vcc =5V + 10%) . :
Vort | \oitage 1 lo = — 0.5mA (Vec = 3V £10%) | 2% 24 v
High-level output | lon == 0.1mA(Vcc =5V +10%) " " :
Vorz voltage 2 lon = — 0.05mA (Vcc = 3V £ 10 %) Veo0.5 Vee=0.5 v
Low-level output | lo.=2mA(Vecc=5V+10%)
Vo voltage lo = 1mA (Vec =3V = 10%) 04 04 v
I Input leakage current Vi=0~Vcc +1 *1 HA
Output leakage S=VHor )
lo current OE = Vi, ViJo = 0~Vce t1 *1 WA
. S=02v Min. :
| Active supply Other inputs < 0.2V cycle %0 4 0] 20
cci current or = Vee - 0.2V mA
(AC, MOS level) Output open 1MHz . 4 8 15 3
— Min.
Active supply S=Vi, Cy'; o 35 50 10 20
lec2 current Other inputs = ViL or ViH mA
(AC, TTL level) Output open 1MHz 5 10 15 3
Stand-by supply S2Vee - 0.2V, -VLL 20 i
locs current Other inputs = 0~V HA
er inputs = ce -VXL 0.1 5 0.05 | 22
Stand-by supply _ . O~ ;
Icca ourrent S = V4, Other inputs = 0~Vcc 3 0.3 mA
* — 3.0V in case of AC(Pulse width = 30ns)
CAPACITANCE (Ta = 0~70%C, Vcc = 2.7~5.5V, unless otherwise noted)
Symbol Paramet Test conditi Limits Unit
ymbo ) arameter est conditions Vin Tvo | Max ni
Ci Input capacitance Vi = GND, Vi = 25mVrms, f = TMHz 6 pF
Co Output capacitance Vo = GND, Vo = 25mVrms, f = 1MHZ 8 pF

Note 1.Direction for current flowing into IC is indicated as positive.(no mark)
2 Typical value is YcC=5V or 3V,Ta=25

ars periodically samoled and are nc 4
3.8, CC ars pericdically sampled and are not 100% K

& MITSUBISHI
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MITSUBISHI LSIs
M5M5256CFP,VP,RV-12VLL,-15VLL,-12VXL,-15VXL

262144-BIT(32768-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 -« eweeeeeeeen ViH= 2.4V, ViL = 0.6V (Vcc =5V + 10 %) 1TTL
ViH=22V,ViL = 0.4V (Vcc =3V + 10%)
Input rise and fall time - Sns DQ
Reference level «-«woeeeeeereeeeeees Vor = VoL = 1.5V oL
Transition is measured * 500mV from steady (Including
state voltage.(for ten, tdis) l scope and JIG)
Output loads «-=«+eeeeeeeeerennnnnees Fig.1, CL = 100pF (FP, VP,RV-15VLL, - 15VXL)
CL =50pF (FP, VP,RV-12VLL, - 12VXL) Fig.1 Output load
CL = B5pF (for ten, tdis)
(2) READ CYCLE
Limits
Min Typ Max Min Typ Max
tCR Read cycle time 120 150 ns
ta(A) Address access time 120 150 ns
ta(s) Chip select access time 120 150 ns
ta (OE) Output enable access time 60 75 ns
tdis(S) Output disable time after S high 35 40 ns
tais(oe) | Output disable time after OE high 35 40 ns
ten(S) Output enable time after S low 10 10 ns
ten(oE) | Output enable time after OFE low 10 10 ns
tv(A) Data valid time after address 10 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter M5M5256C-12VLL | M5M5256C- 15VLL Unit
M5M5256C-12VXL | MBM5256C- 15VXL
Min Typ Max Min Typ Max
tow Write cycle time 120 150 ns
tw(w) Write pulse width 80 90 ns
tsu(A) Address set up time 0 0 ns
tsu(A-wH)| Address set up time with respect to W high 90 100 ns
tsu(s) Chip select set up time 90 100 ns
tsu(D) Data set up time 45 50 ns
th(D) Data hold time 0 0 ns
trec(w) | Write recovery time 0 0 ns
tdis(w) | Output disable time after W low 35 40 ns
tdis(0E) | Output disable time after OE high 35 40 ns
ten (W) Output enable time after W high 10 10 ns
ten(0E) | Output enable time after OE low 10 10 . ns
MITSUBISHI
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MITSUBISHI LSIs
M5M5256CFP,VP,RV-12VLL,-15VLL,-12VXL,-15VXL

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

(4) TIMING DIAGRAMS

Read cycle
tcR
Ao~A1s >< ><
ta(A) ftv(a)
ta(s)
S TR A I
ZHRREOIKILKKKKS L5RRAIRREIIIZLRRIAIEELELELLLRKS
ta (OE) tdis (S)
03020202020 2050 %% % ’Q’Q’Wéfo’o’o‘o’0‘0‘0‘0’0’0’0’0’0’0
926%%%%% % %% %% 1% %% % Z5LIRERERREEKKEKL
OE N S0 e 90 SRR
ten (OE) tdis (OE)
ten (S)
DQi1~DQs
(Dout)
W= “H"level
Write cycle (W control mode)
tcw
Ao~Ai4 : >< ) ‘><
tsu(s)
LTS
35 SRR 3K
D220 20%0 %
tsu(A-WH)
OE / \\
tsu(A) tw(w) trec (W)
v N/
tsu(D) th (D)
DQ:~DAs DATA IN
Din STABLE
(Dir) tdis (W ten (OE)
tdis (OE) ten(W)
DQ1~DQs\\\ YITIIEIIII s
(Dout) /7. // / /. AL L VAV VAN
MITSUBISHI
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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 (S control mode)

tow

Ao~A14

X

NS
7N

tsu(A) § tsu(s) trec(w)

(Note 7) tw(D)
w Note 4 (Note 6) y: (Note 4)
tsu(D) th (D),
DOI’TDOS DATA IN STABLE
(Din)

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

. Writing is executed in overlap of S and W low.

It W goes low simultaneously with or prior to S, the output remains in the high-impedance state.
. Don’t apply inverted phase signal externally when DQ pin is in output mode.

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

ONO O A

MITSUBISHI
ELECTRIC 3-15



MITSUBISHI LSIs
M5M5256CFP,VP,RV-12VLL,-15VLL,-12VXL,-15VXL

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

POWER DOWN CHARACTERISTICS
(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70°%C, unless otherwise noted)

. Limits .
| P t T -
Symbol arameter est conditions Min Typ Max Unit
Vce(pp) | Power down supply voltage 2 \%
. . = 2.2V = Vce(Pp) 2.2
Vi3, h | t \"
'S Chip select input S 2V = Vee(ppy= 2.2V \Vce(Pp)
Vee =3V, -VLL 10*
lec(PD) Power - down supply current Other inputs = 3V XL 0.05 ove uA
¥ Ta=25%C,lcc(PD)=1pA
%% Ta=25%C,IcC(PD)=0.2 n A
(2) TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
Symbol Paramete Test conditions Limits Unit
y r r st condition in Tvp | Max
tsu(PD) Power down set up time 0 " ns
trec (PD) Power down recovery time ) tCR ns

(3) POWER DOWN CHARACTERISTICS
S control mode

Vee X o7v 27v4

tsu(PD) ' trec(PD)

2.2V ) 2.2V
Vee - 0.2V

wl

vl
%

MITSUBISHI
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL,-10VL,
-85VLL,-10VLL

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

DESCRIPTION
. PIN CONFIGURATION (TOP VIEW
The MEM51008AFP, VP, RV are a 1048576-bit CMOS static u )
RAM organized as 131072 word by 8-bit which are s 7
fabricated using high- performance triple polysilicon CMOS NC [;:O 51 vee N .
technology. The use of resistive load NMQOS cells and CMOS Ats —[2] EhA‘S(?,?l;ESSSLEICNTPU
. . . . . A4 —[3] [30]«—s2
periphery result in a high density and low power static RAM. S INPUT
; A1z —[4] [29]«—W WRITE CONTROL
They are low stand-by current and low operation current PUT
and ideal for the battery back-up application. AT _'r:—— %l'_“a ADDRESS
The M5M51008AVP, RV are packaged in a 32-pin thin ADDRESS As _'I; E zs A8 INPUTS
small outline package which is a high reliability and high INPUTS | A5 — [T} 2 A9
density surface mount device (SMD). Two types of devices As —[8] o> -2_—5|'_fl1
; A3z —[5] S Fa«—OF OUTPUT ENABLE
are available. M5M51008AVP (normal lead bend type = 8 = INPUT
package), MBM51008ARY (reverse lead bend type package). Az —[19 ! :I‘_f_w éﬁ?gfsgl_é"?”
. A . \ Al —»E v [22]«—3i SELEC
. Using both types of devices, it becames very easy to design = = INPUT
a printed circuit board. (Ao — 12 1«08
oara [0+~ %4—»DQ7 RPUTS/
FEATURES INPUTS/ < DQ2+> 19]«»DQ6 <1
OUTPUTS | pag<n TElerpas| OUTTVTS
) Power supply current (OV)GND [18] E"’DQ“
Type name ~ (AC%EsS timel  ive Stand-by
(max) (max) Outline 32P2M-A
MSM51008AFP, VP, RV-85VL 85ns 60 u A 0 2 —
MSM51008AFP, VP, RV-10VL | 100ns (Voc = 36V) Al —[ « N N 52+ OF
20mA 12 LA As —[2] %‘—ﬂo
MSM51008AFP, VP, RV-85VLL |  85ns (IMH2) | (vee = 36V) As —|3 S
MSM51008AFP, VP, RV-10VLL |  100ns 03uA A1z —i4 29> DQs
(Ve =3.0V, typ) W —[5 28] «+ DQ7
S2 —[6 7] <> DQs
® Single + 3.3V power supply A5 —[7] 6] <> DQs
® Low stand-by current 0.3 u A(typ.) vee  [g] 25] <> DQ4
. ) . M5M51008AVP
@ Directly TTL compatible : All inputs and outputs NC [9] 24  GND
® Easy memory expansion and power down by Si, S2 Ate —|10 23] +» DQs3
® Data hold on+ 2V power supply ::: ::; ;2 :'_: %12
® Three-state outputs : ORitne f:apab|||ty A7 a3 5]« Ao
® OE prevents data contention in the 1/0 bus As —»[id Tol«— A1
® Common data 1/0 As —»[i5 18] «— A2
® Package A4 —[16 5 '’ 17] «— A3
MBMBSTO0BAFP ««cvvvvvvrnncnnnss 32pin 525 mil SOP « . «
MSM51008AVP, RV :««-vveenve 32pin 8 x 20mm? TSOP Outline 32P3H-E
b)
. [€9
A4 —[ig] 17]«— A3
APPLICATIPN . As —[5 5]« Az
Small capacity memory units A6 —» 14 9] +— A1
A7 — 13 20] «— Ao
A2 — [12] 21] «> pa1
A14 — E z] <> DQ2
A1 —[19 23] +> pQ3
NC  [9] ‘ 24  GND
vee  [9] M5M51008ARV 2] > DQa
A5 —[7] 26] +> DQs
sz —[6] 27] <> DQs
W —[5] 128 <+ pQ7
A1z —[4] 29 «» Das
As —»i @4———5_1
A9 — |2 34— A10
an—[1] O 32| «— OF
- 2 »
QOutline 32P3H-F
NC: NO CONNECTION

M5M51008AFP, VP, RV-85VL, -85VLL : Under development

& MITSUBISHI
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

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

FUNCTION

The operation mode of the MBM51008A series are determined
by a combination of the device control inputs St, S2, W and
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 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 Si and S2 are in an active state (51
=L, S2=H) '

When setting S1 at a high level or Sz 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 31 and S2. The power supply
current is reduced as low as the stand-by current which
is specified as lcca or lccsa, 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
Si|[S2 | W[OE| Mode DQ lec
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
LI{H|{H]L Read Dout Active
L{H|H]|H High-impedance Active
BLOCK DIAGRAM
- - ¥r---a
—1 1 )13 DQ1
5 2-—=(12 DQ2
o a 3 15 DQ3
@ 131072 WORDS = i
it I xsors | |Z) O H=h0as LN,
A5 si2 rows [T w [TJEL 9-—>(8) DA5 [ GUTPUTS
2 88 (512 o35 L
gal |E3 [x 128 cotumns| | | 2| ISR =HeD-—(19 DQs
o o) X 16 BLOCKS) & @8-—=0 DQ7
ol 2 L ¢9-—C1) DQs
ADDRESS INPUTS < g S J T b
] Voo |
o ze ' H
S - .
U | 95 | zE b
L — o
A10 @--G1)- 5 w5 ,‘Eé o
A11 @1~ 21 1l 82 CLOCK = : i
Ag BRI ot =R SENERATOR A
A8 S 25 Dm [SSkiSakRLLal oo
A @--H— g“‘] a i I P
N =] Pl
WRITE CONTROL = | ; H 1
INPUT, V&2 D {®! @ Voc(33V)
CHIP SELECT INPUTS H 1
S2 1 1 N
OUTPUT ENABLE BF ‘.@_‘ (9 GND (OV)
INPUT ~ Y L322
3% Pin numbers inside dotted line show those of TSOP.
* MITSUBISHI
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MITSUBISHI LSls
M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

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

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -0.3~7 \
Vi Input voltage With respect to GND - 0.3 ~Vcc + 0.3 \4
Vo Output voltage 0~Vce \
Pd Power dissipation Ta=25C 700 mwW
Topr - | Operating temperature 0~70 C
Tstg Storage temperature - 65~150 T
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 3.3 + 0.3V, unless otherwise noted)
- Limits !
Symbol Parameter Test conditions Min Typ Max Unit
ViH High-level input voltage 20 vee+0. 3 \
Vie Low-level input voltage -03 0.6 \%
VoH1 High-level output voltage 1 loH == TmA 2.4 Vv
VoH2 High-level output voltage 2 loH = — 0.1mA vee-0. 5 \%
VoL Low-level outout voltage loL = 2mA 0.4 \
I Input current = 0~Vce +1 wA
s S51=Vin or S2=ViL or OE = Vi
lo Output current in off- state Vi/o = 0~Vee +1 uA
Active supply current Output-open (duty 100 %) y
fecr (Min cycle) 51 =ViL,S2 = Vi, 15 %0 mA
Active supply current other inputs = ViH or ViL
lecz (1MHz2) Output-open (duty 100 %) 8 20 mA
1) S2=0.2v,
other inputs = 0~Vcc -VL 60 HA
Icca Stand-by current 2) S1=Vec— 0.2V,
S22 Vee - 0.2V, ~VLL 0.3 12 WA
other inputs = 0~Vcc
_ Si=ViH or S2= Vi,
lcca Stand-by current other inputs = O~Vcc 0.33 mA
CAPACITANCE (Ta = 0~70°C, Vcc = 3.3 + 0.3V, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Y ° Min Typ Max
Ci Input capacitance = GND, Vi = 256mVrms, f = IMHz 6 pF
Co QOutput capacitance Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF
Note 1. Direction for current flowing into an IC is positive (no mark).
2. Typical value is Vcc = 3.3V, Ta=25°C.
* MITSUBISHI '
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: MITSUBISHI LSls
M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 3.3 £ 0.3V, unless otherwise noted)

(1) MEASUREMENT CONDITIONS Vee
Input pulse level «wweeememeeeeeeeeees ViH=2.2V,ViL= 04V
Input rise and fall time::----:----Bns 1.8k Q
Reference level --oooeeeeeeermmeeees VoH = VoL = 1.5V ba
Output 10ads «++esereeerereemmeeeenene Fig.1, CL = 30pF (FP, VP, RV-85VL,- 10VL, 990 Q CL(Inczljujilrég) scope
~85VLL-10VLL) "
CL = 5pF (for ten, tdis)
Transition is measured + 500mV from steady Fig. 1 Output load
state voltage.(for ten, tdis)
(2) READ CYCLE
Limits
WEED | wown | w
) Min | Typ | Max | Min | Typ | Max
tCR Read cycle time 85 100 ns
ta(A) Address access time 85 100 ns
ta(st) Chip select 1 access time 85 100 | ns
ta(s2) Chip select 2 access time 85 100 ns
ta (OE) Output enable access time 45 50 ns
tais(s1) | Output disable time after Si high 30 : 35 ns
tdis (S2) QOutput disable time after Sz low 30 35 ns
tdis(0E) | Output disable time after OE high 30 35 ns
ten(S1) Output enable time after Si low 10 10 ns
ten(S2) Output enable time after S2 high 10 10 ns
ten(0E) | Output enable time after OF low 5 5 ns
tv(A) Data valid time after address 10 10 ns
(3) WRITE CYCLE
Limits
WEVEE | RS | e
Min | Typ | Max | Min | Typ | Max
tow Write cycle time 85 100 . ns
tw (W) Write pulse width 65 75 ns
tsu(A) Address set up time 0 0 ns
tsu(A-wH)| Address set up time with respect to W 75 85 ns
tsu(s1) Chip select 1 set up time 75 85 ns
tsu(s2) Chip select 2 set up time 75 85 ns
tsu(D) Data set up time 35 40 ns
th(D) Data hold time 0 0 ns
trec(W) Write recovery time 0 0 ) ns
tdis (W) Output disable time from W low 30 35 ns
tdis (OE) Output disable time from OE high 30 35 ns
ten(W) Output enable time from W high 5 5 ns
ten (OE) Output enable time from OE low 5 5 ns

MITSUBISHI
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

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

(4) TIMING DIAGRAMS
Read cycle
teR
Ao~Ai1s >< ><
ta(A) tv(A
s (Note 3) fa(s) S (Note 3) SsSssIES
A 3 RSERREIEEKELL
tdis(S1)
LTS
ta(s2) JSKRLIEKKL
i (ote 2 Y e SRR
o (0F) tdis (S2)
X RAHKRIRAIIKRS
QKL
QRIS
OE % @ [ % )SNfie 3) XXIRHRRS
tn(S1) tdis (OE)
ten(s2)
DQ1~DQs DATA VALID
W= “H’level
Write cycle (W control mode)
tow
Ao~At1s >< ><
q7 tsu(s1)
Si %(Note 3)3 (Note 3)
XX XX X X X X
Sz tsu(s2)
tsu(A-WH)
OE //
tsu(A) tw(w) trec(w)
w \ /
tdis (W) ten (OE)
tdis (OE) ten (W)
DATA IN
BQ1~Das STABLE
tsu(D) th(D)
T
MITSUBISHI
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MITSUBISHI LSls
M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

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

Write cycle (S1 control mode)

tcw

D G —X

tsu(A) tsu(S1) trec (W)

P

TR IRIRILL LTI RIRIZLZ LRI LZLIKS
: SIIIKILES SIRAKIERK
Sz (Note 3) / {ozozozo:Q:Q:Q:Q:ozozozwozozozozozozozozo

(Note 5)
— RIKEEEELEAEKZELL K KAXNIK KKK X KKK X KKK
W (Note 3) \ (Note 4) / QRN SRR
ote XXX HAXARARARAD CURRIRXXXX
tsu(D) th (D)
DQ1~DQs DATA IN STABLE
Write cycle (Sz control mode)
tew
Ao~Aire >< )(
SIS TSI,
5 BB (Note 3) SR (Note 3) 58K
SRR QRBEBLILLZN / SRR
tsu(A) tsu(s2) trec (W)

S2 // \\

(Note 5) )
- S KIIELH K IR X HLEIIKLIIIN
w LIRS IR / (Note 3)
9202020202020 0020202 RIS (Note 4)
tsu(D) th(D)
DQ1~DQs DATA IN STABLE

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 of W is simultaneously or prior to the falling edge of ST or rising edge of S2, the outputs
are maintained in the high impedance state.

R Don't aooly inverted schass sicnal axternally when DO oin is sutnut mod
C. UONU appiy iNVeredG pnase Ssignai eXtermany wnenh LW pin IS SUlput moG
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MITSUBISHI LSls
M5M51008AFP,VP,RV-85VL,-10VL,-85VLL,-10VLL

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

POWER DOWN CHARACTERISTICS

(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70%C, unless otherwise noted)

- Limits .
Symbol Parameter Test conditions Vin Tvo | Max Unit
Vcc(pp) | Power down supply voltage 2 \
VI(ED Chip select input S1 2.0 Vv
. . 3.0V = Vee(Pp) 0.6
Vi(s2) Chip select input S2 Veo(ro) < 3.0V 02 \
Vce = 3V
1) S2=0.2v, -VL 50
other inputs = 0~3V
lcc(pp) | Power down supply current 2) S 2 Veo — 0.2V, WA
S22 Vee - 0.2V, -VLL 03 |2,
other inputs = 0~3V ote
Note 7. Icc(PD)=1u A in case of Ta=25%C.
(2) TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
Symbol Paramet Test conditions Limits Unit
ymbo arameter est conditio Vi Tvo | Max
tsu(PD) Power down set up time 0 ns
trec(PD) | Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
S1 control mode
Vce
3.0v 3.0v
tsu(PD) trec (PD)
5 2.0V _ 2.0V
S1 2 Vee - 0.2V
S2 control mode
Vce
3.0V 3.0V
tsu(PD) trec(PD)
S2
0.2V 0.2V
S2<0.2V
MITSUBISHI
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-12VL,-15VL,
-12VLL,-15VLL

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

DESCRIPTION ;
The M5M51008AFP, VP, RV are a 1048576-bit CMOS static PIN CONFIGURATION (TOP VIEW)
RAM organized as 131072 word by 8-bit which are s )
fabricated using * high- performance triple polysilicon CMOS NC IIO 52 vee
technology. The use of resistive load NMOS cells and CMOS Ats —[2] E'_A'SCA,?'D;ESSESLE'&PUT
periphery result in a high density and low power static RAM. Als —"E E‘—&i? INPUT
They are low stand-by current and low operation current A1z — [2] pl—W WRIE CONTROL
and ideal for the battery back-up application. ‘ A7 —[5] 28] —A13 ADDRESS
The M5M51008AVP, RV are packaged in a 32-pin thin ADDRESS As —[¢] 2 27l+—As INPUTS
small outline package which is a high reliability and high puTS 145 — [ 2 25l e—As
density surface mount device (SMD). Two types of devices As — [E] E 28l e—An OUTPUT ENABL
are available. MB5M51008AVP (normal lead bend type As —[3] 3 24)+—OE HLI'le FUABLE
package), MS5M51008ARYV (reverse lead bend type package). Az — [ 5 2—_3]‘_20 éﬂ?ygaég?m
Using both types of devices, it became very easy to design AT —[] ® 25 INPUT
a printed circuit board. Ao - —[2 21]+~D0s
para [P0 g PUTS/
<« |14
FEATURES oGTRUTS g«. %Z%: ouTPUTS
X Power supply current 17]«>DQ4,
Type name Acc(erﬁgxglmv ?ctivﬁ St(and-)by onene I 0
max. max, .
MSHS1008AFP, VP, AV-12VL_| 120ns [I6mA(IMH2)| 55 u A ‘?Utl'ne 32P2M_An
HSHS1008AFP, VP, RV-15VL | 150ns | 5mA (1MHz)| (Vee = 3.3V) At —[T] T« o «
—|2
MSM51008AFP, VP, RV-12VLL | 120ns  [15mA(1MHz) (Vc1c1=“3%v) 2: o
3l =
MSM51008AFP, VP, RV-15VLL | 150ns | 5mA (1MHz) (Yfg)= 3.0V, %13 :é
S2 —[6]
@ Single + 2.7~5.5V power supply A1s —{ 7
® Low stand-by current 0.3 pu A (typ.) :\/lgc % M5M51008AVP
® Directly TTL compatible : All inputs and outputs Ats —»[iol
® Easy memory expansion and power down by Si, S2 Ata —s[iT]
® Data hold on+ 2V power supply : A1z —[i2]
©® Three-state outputs : OR-tie capability A7 ——»1___1
@ OE prevents data contention in the 1/0 bus A —|14]
® Common data 1/0 AS — L]
® Package A4 —[8] o e
MBMBT008AFP -« vvvvvereenenenns 32pin 525 mil SOP Outline 32P3H-E
MBM51008AVP, RV - -e-vvvenee 32pin 8 X 20mm? TSOP M
AL — 149
APPLICATION A5 —>
Small capacity memory units As —
A7 —
A12 —
Al4 —>
Ale —
{\/jgc M5M51008ARV
Al5 —
5_2 —
W —
A13 —
A —
A9 —
Al —[1 N
1S
QOutline 32P3H-F
NC : NO CONNECTION
MITSUBISHI
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MITSUBISHI LSIs

M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL

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

FUNCTION

The operation mode of the MBM51008A series are determined
by a combination of the device control inputs 31, S2, W and
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 and the high level Sz. 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 Sz, 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 St and S2 are in an active state (51
=L, S2=H)

When setting Si 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 Si and S2. The power supply
current is reduced as low as the stand-by current which
is specified as lcca or lcc4, 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
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
LIH|L|X Write Din Active
L{H|H]|L Read Dout Active
L{H|H]|H High-impedance Active
BLOCK DIAGRAM
— — 1@ o0a:
5 : Doz
a a =R DQs
2 N 131072 WORDS s 'éE : (Hoaa [ DATA
. %5*"8§ (512 ROW! 1w 5L : (9005 [ QUTPUTS
} ol - T X 128 COLUMNS| 21 133 ' DQs
: % a x 16 BLOCKS) ] T 0 DQ7
: 2 @ -€9-—¢1) Das
ADDRESS INPUTS < : = T .
H §5| E 2 |
: g - P
i B . = P
= = 25 P
I 5 w& ffLDL 5 5
211l 89 oS < P
2 [ 23 || |cENERATOR b
wa Pt 1 |
O] T .
WRITE CONTROL g | oy — o
INPUT, S—V‘{ ; D {®! 6vee
CHIP SELECT INPUTS bt
S2 L6 !
OUTPUT EN&BLE OF L.@_- (9GNP (OV)

% Pin numbers inside dotted line show those of TSOP.
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o MITSUBISHI LSIs
M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL

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

ABSOLUTE MAXIMUM RATINGS

Parameter Conditions Ratings Unit

Symbol .

Vce Supply voltage -0.3~7 \4

Vi Input voltage With respect to GND -0.3 ~Vcec+0.3 \'

Vo Output voltage 0~Vce Vv

Pd Power dissipation Ta=25C 700 mW
Topr Operating temperature 0~70 C

Tstg Storage temperature - 65~150 C

DC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, unless otherwise noted)

Limits 1 Limits 2
Symbol Parameter Test conditions (Voc =5V +10%) | (Voc=3V+10%) Unit
Min | Typ | Max | Min | Typ | Max
VIH High-level input voltage 2.2 vee:0.3| 2.0 : vee+0. 3 \
Vi Low-level input voltage -0.3 0.8 |-03 0.6 \'
VoH1 High-level output voltage 1| loH = — TmA 2.4 2.4 \4
VoH2 High-level output voltage 2| lon = — 0.1TmA vee-0.5 vee-0. 5 \'
VoL Low-level outout voltage | loL = 2mA 0.4 0.4 Vv
I Input current Vi=0~Vcc +1 +1 wA
o Output current in off- §1—=YIH or S2=ViL or OE = Vi +1 +1 uA
state Vijo = 0~Vce
et Ac?ive supply current § = V!L, S2 =_VIH, =12VL, -12VLL 30 860 10 20 mA
(Min cycle) \cﬁwer inputs = ViH or  [-15yL, -15VLL| 25 40 7 15
loc2 Active supply current | Output-open (duty.  |712VL, -12VLL 25 40 8 15 mA
(1MHz) 100 %) -15VL, -15VLL 7 15 25 5
1) S2=0.2V, other
inputs = 0~Vce -V0L 100 55 wA
lccs Stand-by current 2 g; i xsg B 8%&
other inputs = - VLL 05 20 0.3 1 uA
0~Vce
lcca Stand-by current EtThze rvilg pggssi BX'{;‘CC 3 0.33 mA
CAPACITANCE (Ta = 0~70°C, Vcc = 2.7~5.5V, unless otherwise noted)
. Limits .
Symbol Parameter Test conditions in Tvp Max Unit
Ci Input capacitance Vi=GND, Vi = 256mVrms, f = 1MHz 6 pF
Co QOutput capacitance Vo = GND, Vo = 25mVrms, f = 1MHZ| 8 pF

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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MITSUBISHI LSIs

M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL

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 Vee
Input pulse level::---eeeeeeeeeeees VH = 2.4V, VL =06V (Vecc =5V = 10%)
Vik = 2.2V, ViL = 0.4V (Vce = 3V + 10%) 1.8k Q
Input rise and fall time::*****-bns ba
Reference level «+--weeeereererees VoH = VoL = 1.5V 990Q =Cu (lnt:c;uiilrég) scope
T — Fig.1, CL = 100pF (FP, VP, RV~ 15VL, - 15VLL) o
CL = 30pF (FP, VP,RV-12VL,-12VLL)
CL = BpF (for ten, tdis) Fig. 1 Output load
Transition is measured = 500mV from steady
state voltage.(for ten, tdis)
(2) READ CYCLE
Limits
M5M51008A M5M51008A .
Symbol Parameter “12VL- 12VLL “1BVL.~18VLL Unit
Min | Typ | Max | Min | Typ | Max
tCR Read cycle time 120 150 ns
ta(A) Address access time 120 150 ns
ta(s1) Chip select 1 access time 120 150 ns
ta(s2) Chip select 2 access time 120 150 ns
ta (OE) Output enable access time 60 75 ns
tais¢s1) | Output disable time after St high 40 50 ns
tdis (S2) Output disable time after S2 low 40 50 ns
tais(0E) | Output disable time after OE high 40 50 ns
ten(s1) | Output enable time after St low 10 10 ns
ten(S2) Output enable time after Sz high 10 10 ns
ten(0E) | Output enable time after OF low 5 5 ns
tv(A) Data- valid time after address 10 10 ns
(3) WRITE CYCLE
Limits
M5M51008A M5M51008A .
Symbol Parameter -12VL-12VLL | -15vL-isvil | Unit
Min | Typ | Max | Min | Typ | Max
tcw Write cycle time 120 150 ns
tw(w) Write pulse width 85 100 ns
tsu(A) Address set up time 0 0 ns
tsu(A-wH)| Address set up time with respect to W 100 120 ns
tsu(st) Chip select 1 set up time 100 120 ns
tsu(S2) Chip select 2 set up time 100 120 ns
tsu(D) Data set up time 45 50 ns
th(D) Data hold time 0 0 ns
trec (W) Write recovery time 0 0 ns
tdis (W) Output disable time from W low 40 50 ns
tdis(0E) | Output disable time from OE high 40 50 ns
ten (W) Output enable time from W high 5 5 ns
ten(oE) | Output enable time from OE low 5 5 ns
AMITSUBISHI |
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M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL

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

(4) TIMING DIAGRAMS
Read cycle
tcR
ta(A) tv(A
5 A T
1 y: & SOORIRRIRNRS
tdis(S1)
BRI
ta(s2) SRR
> Qete 2 oD e ) SRR
ten(OE) tais (S2)
— BRLEEIEEE RREEE R BBILIEE
edodetetotetet! LK SLIKRERIKES
RoSedetoledetede! KK SRS
OE X (Note 3) 36500 4 (Note 3) Xa0005i000ie0ss
ten(s1) tdis (OE)
ten(S2)
DQi1~DQs DATA VALID
W= “H"level
Write cycle (W control mode)
tow
Ao~Ai1e >< ><
57 W tsu(st)
Si (Note 3)4 (Note 3)
: X
S %(Note 3)) teu(52) (Note 3)
tsu(A-WH)
tsu(A) tw(w) trec(w)
W /
\ /
tdis (W) ten (OE)
tdis (OE) ten (W)
[929202029292029202020202020202020-020-9-0-0202021 0202020202920 02920202020202029292029 2020292029200
R R S s sttt tatatsy) e s L s e it eta
DQ1~DQs ’0’0‘0’0’0‘0'0’0’0’0’0’0’0’0‘0’0’0’0‘0’0‘&0'0’0‘0 DATA IN (<R R HRRLRILIELIRRHLIILRXK
ESEESESEESEESSESSESST | IN_STABLE AR %6%%e%% REEEEEEEE
l tsu(D) th(D)
T 1
MITSUBISHI
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M5M51008AFP,VP,RV-12VL,-15VL,-12VLL,-15VLL

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

Write cycle (S1 control mode)

tcw
Ao~Ais >< )(
tsu(A) tsu(st) trec(Ww)
. \ /
\ /
S2 4 AR R CI I HIIRRLRRRKS
(Note 3) RCGRRARHXAIHRR SIGXHRRHNKS
(Note 5)
— 6"""""""""""’ "’""""."""'6"."‘ r.v‘v.v.v.v’v’v.v.v‘v'v.v RN NN v.v‘v’v‘v.v‘v‘v’v’
W .:.:.:.:.:.:.:.:.::m.:.:.:.:.:.:.:.:.:.:s :.:.:.:.:.:.:.:.0,.:.:.m.:.:.:.:.:.:.:.:.
S IREKKRERAKK QRRKKRRRRIKKL x (Note 4) A R KRR CRRIRERKALKL
tsu(D) th (D)
DQ1~DQs DATA IN STABLE

Write cycle (Sz control mode)

tow
Ao~A1e )( >(
O O O O C T SIS
— SSSSKEKRELRIKE LEKKELRA Z525L5E5L55KS,
5 LIRRKLRXLLRS (Note 3) 0:0:0:0:0:0:0:0:0:0‘ (Note 3) XXX
SRR Doleleleletetede %% / Doleleleleleleledes
tsu(A) tsu(s2) trec(w)
S2 // \\
(Note 5)
AN AN NANASANAANAAAAAAAAANANANNNNNS
o DoSotelelelete 0% % %% LK
w SRRAERERHKIKS SRHRIBERIIR (Note 3)
LRXXHRHRRKRLLS RELKXIN (Note 4) /
tsu(D) th (D)

DQ1~DQs

Note 3: Hatching indicates the state is

DATA IN STABLE

“don’t care”.

4 : Writing is executed while S2 high overlaps S1 and W low.
5: When the falling edge of W is simultaneously or prior to the falling edge of ST 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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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)

" Limits .
.Symbol Parameter Test conditions Min Tvo Max Unit
Vce(pp) | Power down supply voltage 2 \
. . = 2.2V £ Vce(Pp) 2.2
VIS Chip select input 51 2V < Vec(pp) £ 2.2V Vee(po) v
. ) 4.5V = Vce(pp) 0.8
Vi(s2) Chip select input S2 Veowo) < 45V 0.2 \'%
Vce =3V
1) S2=0.2v, -VL 50
other inputs = 0~3V
lcc(pp) | Power down supply current 2) §7= Veo — 0.2V, ‘ A
Sz 2 Ve - 0.2V, -VLL 03 |20,
other inputs = 0~3V
Note 7:IcC(PD)=1u A in case of Ta=25C.
(2) TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
Symbol Paramet Test condition Limits Unit
ymbol arameter est conditions Vin Tvo | Max
tsu(PD) Power ‘down set up time 0 ns
trec(PD) | Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
S1 control mode
Vce :
2.7V
tsu(PD) trec (PD)
— 2.2V 2.2V
St —
St =2 Vee - 0.2V
S2 control mode
Vce
2.7V
tsu(PD) trec(PD)
S2
0.2v
S2=0.2V
MITSUBISHI
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M5M51 T08AFP VP,RV-85VSL,-10VSL

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

T B %
fication.
3 final spedd
Notice: This 18 oot e are subject 1 change.

DESCR'PIHON Some parame(nc ty

The M5MS51TOBAFP,VP,RV are a 1048576-bit CMOS static RAM PIN CONFIGURATION (TOP VIEW)
organized as 131072-word by 8-bit which are fabricated using NC [1] 32 Ve
high-performance quadruple-polysilicon CMOS technology. The Ats [Z] [31] A1s  ADDRESS INPUT
use of thin film transistor (TFT) load NMOS cells and CMOS A4 [3] 0] So b SeLECT
periphery result in a high density, ultra low power and high Atz [4] 25 W WRITE CONTROL
reliability static RAM. A7 5] 28] A13
They are low standby current and low operation current and As [E] - As
ideal for the battery back-up application. AE}RﬁE?? As [7] g 28] Ao ﬁ,%%ﬁ%ss
The M5M51T08AVP,RV are packaged in a 32-pin thin small A E a ) At
outline package which is a high reliability and high density surface A 5] g Ra] oE QurPUTENABLE
mount device (SMD). Two types of devices are available. r @ s 3 At :‘;ggsss NPUT
M5M51TO8AVP (normal lead, vend type package), M5M51TOBARV A [ % 5 GHpseLEcT
(reverce lead vend type package). Using both types of devices, it r @ a D1Qs NPUT
becames very easy to design a printed circuit board. [ D1 [ DQ7
FEATURES DATIC\> m";’lijTSs/ DQ2 [fd] 8] DQs 8611‘_A INPUTS/|
Power supply current ( O\i) Zﬁao % i gg
Access time| Active
Type name (max) | (MHz) | Standby Outline 32P2M-A
(max) (max) N )
S \_/ A
M5Ms1TOSAFP,VP,RV-85VSL|  85ns 2.4pA An ]
(Vee=3.6V) As [2]
20mA 1™ 0.05pA As [3]
M5MS51TOBAFP,VP,RV-10VSL|  100ns (Voou3.0V typ.) At [
@ Single +3.3V power supply ‘Sﬁz %
@ Low stand-by current 0.05pA (typ.) As [7]
@ Directly TTL compatible : All inputs and outputs vee[]
@ Easy memory expansion and power down by &1, S2 NC [ M5M51T0BAVP
@ Data hold on +2V power supply Ats [ig
@ Three-state outputs : OR-tie capability A0
@ OF prevents data contention in the I/O bus A2 12
©® Common data I/O A7 [d
APPLICATION A [14
Small capacity memory units As [ig .
A4 [ig] N “
Outline 32P3H-E
\\\\
A4 [1§]
As [15]
As
A7
A2 [12]
Aa 1]
A [10]
cfc% M5M51TO8ARV
Ats 7]
S2 [6]
w [5]
A3 [4]
"
As [2
A1t [1] O ) »
. Outline 32P3H-F
NC : NO CONNECTION
MITSUBISHI
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M5M51TO8AFP,VP,RV-85VSL,-10VSL

1048576-BIT (131072-WORD BY 8—B|T) CMOS STATIC RAM

FUNCTION

The operation mode of the M6M51T08A series are determined by
a combination of the device control inputs 51, S2, W and OF. Each
mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level S1 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, §1 or Sz,
whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. The output enable input OF
directly controls the output stage. Setting the OE at a high level,
the output stage is in a high-impedance state, and the data bus
contention problem in the write cycle is eliminated.

A read cycle is executed by setting W at a high level and OF ata
low level while 51 and Sz are in an active state (51 =L, S2 = H).

When setting S1 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 lcca 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
51|82 |W [GE Mode DQ lcc
X | L |X|[X][ Nonselection | High-impedance | Stand-by
H [ X [ X | X | Non selection | High-impedance | Stand-by
LIHJL (X Write Din Active
LI{HIH|L Read Dout Active
L{H[H|H High-impedance Active
BLOCK DIAGRAM
=%
(a4 (8 16 [ [ ]
as (7 15
as (6 : 14 : 'é ) . &
a7 (s 13 4 E: RV AT 2 % DATA
a2 (4 (2 )y L §8 (5120 0 e % INPUTS/
['4 r4 o
MO g° a 213 coLumns o £ OouTPUTS
A16 (2 10 < X 16 BLOCKS) °
A15 (31 )7 )}y
A18 (28 4 L
3
ADDRESS< I | s———- _I ——_']T
INPUTS .
| (- — : =
2
A0 5
12 -2, %E 25 28
At Qro—(se of | 4138 cLock ot =
a2 (10 18 95 23 GENERATOR .__:3
a (o 17 8" ©a ‘ ) wArTE
[ CONTROL
: : < —I L 1 I INPUT
|~ CHIP
2 _ SELECT
EL 5% 30) S2 | INPUTS
i 1 OE  OUTPUT
03 a9 ENABLE
g ) INPUT
3 —‘
* Pin numbers inside dotted line show those of TSOP.
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some parem=r® 1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -0.3~7 \
Vi Input voltage With respect to GND -0.3~Vce + 0.3 v
Vo Output voltage 0~Vce -V
Pd Power dissipation Ta=25C 700 mwW
Topr Operating temperature 0~70 c
Tstg Storage temperature —65~150 C

DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc = 3.3V+0.3V, unless otherwise noted)

Symbol Parameter Test conditions Min L.‘;;gs Max Unit
VIH High-level input voltage 2.0 Vee+0.3V \
ViL Low-level input voltage -0.3 0.6 \
VOH1 High-level output voltage 1 loH=-1mA 2.4 \
VoH2 High-level output voitage 2 loH=-0.1mA Vce-0.5V| Vv
VoL Low-level output voltage loL=2mA 0.4 \
h Input current Vi=0~Vcc +1 pA
lo Output current in off-state 3:/0 =V6’jf’\; oscz ViLor OF = Vi +1 pA
lect (A,ﬁr"vgyzg;p ly current 81=ViL, S2= Vi 15 30 mA

other inputs = ViH or ViL
lcca Active supply current Output-open (duty 100%) 8 20 mA
(1MHz)
1) S2=0.2V, other inputs = 0~Vcc

lces Stand-by current 2) §12Vee- 0.2V, S2=Vee - 0.2V 2.4 HA

other inputs = 0~Vcc

lcca Stand-by current ih:r\ﬁalz{ss: ; ’th - 0.33 mA

CAPACITANCE (Ta=0~707C, Vcc = 3.3V10.3V, unless otherwise noted)
N Limits ]

Symbol Parameter Test conditions Min Typ Max Unit
Ci Input capacitance Vi=GND, Vi=25mVrms, f = IMHz 6 pF
Co Output capacitance Vo = GND,Vo = 25mVrms, f = IMHz 8 pF

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

MITSUBISHI
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PRELIMINARY M5M51TOSAFP,VP,RV-85VSL,-10VSL

iigation.
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some ¥ 1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM

'‘AC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc = 3.3V10.3V, unless otherwise noted)

(1) MEASUREMENT CONDITIONS
Input pulse level «+sw«eeoveerrivensnanne VIH = 2.2V, ViL = 0.4V 1TTL

Input rise and fall time «+-swseeeererseseneinnnnnnicnenieninians 5ns DQDT_D__Q
REfErence 18vel « - remereeseninneesinninens VOH = VoL = 1.5V cL
OULPUL IOAS +++vrseveseessesereennens Fig.1, CL = 30pF l (slggplauedia?r% JIG)
CL = 5pF (for ten, tdis) -
Transition is measured £500mV from Fig.1 Output load

steady state voltage. (for ten, tdis)

(2) READ CYCLE
Limits
Symbol Parameter M5MS51TOBA-85VSL | M5M51TOBA-10VSL Unit
Min Max Min Max
tcR Read cycle time ) 85 100 ns
ta(a) Address access time 85 100 | ns
ta(s1) Chip select 1 access time 85 100 ns
ta(s2) Chip select 2 access time 85 100 ns
ta (OE) Output enable access time 45 50 ns
tdis (S1) Output disable time after $1 high 30 35 ns
tdis (S2) Output disable time after Sz low 30 35 ns
tdis (OE) Output disable time after OF high 30 35 ns
ton (S1) Output enable time after 1 low 10 10 ns
ten (52) Output enable time after Sz high 10 10 ns
ten (OE) Output enable time after OE low 5 5 ) ns
v (A) Data valid time after address ) ) 10 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter M5M51T0BA-85VSL | M5M51T08A-10VSL Unit
Min. | Max Min | Max

tew Write cycle time 85 100 ns
tw (W) Write pulse width - 65 75 ns
tsu (A) Address setup time - 0 0 ns
tsu (A-wH) | Address setup time with respect to W 75 85 ns
tsu (S1) Chip select 1 setup time . 75 85 ns
tsu (2) Chip select 2 setup time 75 85 ns
tsu (D) Data setup time 35 40 ns
th (D) Data hold time . 0 0 ns
troc (W) Write recovery time 0 0 ns
tdis (W) Output disable time from W low 30 35 ns
tdis (OE) Output disable time from OF high 30 35 ns
ten (W) Output enable time from W high 5 5 ns
ten (OE) Output enable time from OE low 5 5 ns

~ MITSUBISHI
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MITSUBISHI LSis

M5M51TO8AFP,VP,RV-85VSL,-10VSL

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

(4) TIMING DIAGRAMS
Read cycle
tcr
X X
ta (A)
tv(A)
ta (s1)
51
(Note 3) tdis (S1) (Note 3)
(Note 3) tdis (52) (Note 3)
ta (OE)
ten (OE)
oF N
(Note 3) tdis (OE) (Note 3)
ten (S1)
ten (S2)
DQi~8 ( DATA VALID > >
W ="H"level
Write cycle (W control mode)
: tew
X X
" tsu(s1)
S
Sz tsu (s2)
(Note 3) (Note 3)
tsu (A-WH)
oF / \
tsua) | | tw (W) trec (W)
w /
tdis (W)
tdis (OE)
DATAIN
DQr~e STABLE
o
z MITSUBISHI
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M5M51T08AFP,VP,RV-85VSL,-10VSL

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

Write cycle (81 control mode)

tcw

X

tsu (s1) trec (W)

Si ) : \

N/

S2

(Note 3)

(Note 5)
w

(Note 3)
DQi~8

(Note 4)

(Note 3)
tsu (D) th (D)

Write cycle (Sz2 control mode)

DATA IN STABLE

tcw
X X
B
A
(Note 3) : (Note 3)
tsu (A) tsu (S2) trec (W)

. /A A\

(Note 5)
w N (Note4)

(Note 3) (Note 3)

tsu (D) th (D)

DQi~8 DATA IN STABLE

Note 3 : Hatching indicates the state is "don't care”.

| W—

4 : Writing is executed while S2 high overlaps 1 and W low.
5 : When the falling edge of W is simultaneously or prior to the falling edge of S1 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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1048576-BIT (131072-WORD BY 8-BIT) CMOS STATIC RAM
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POWER DOWN CHARACTERISTICS
(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70C, unless otherwise noted)

Limits
S | P it i
ymbol arameter Test conditions Min Typ Max Unit
Vce (Pp) | Power down supply voltage 2 Vv
Vi @&t Chip select input S1 2.0 \'
. . 3.0V=Vcc (PD) 0.6
Vi(s2)
(s2) Chip select input S2 Vo (P0)<3.0V 02 "
Vee =3V
- B p \ 1) S2=0.2V, other inputs=0~3V 2
(°D) | Power down supply current 2) $12Vee - 0.2V, S22Vee — 0.2V, 005 IiNnote7)| A
other inputs=0~3V
Note 7: IcC (PD) = 0.2 pA in case of Ta = 25C
(2) TIMING REQUIREMENTS (Ta = 0~70C, unless otherwise noted)
. Limits )
Symbol Parameter Test conditions Min Typ Max Unit
tsu (PD) Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
81 control mode
Vce /
3.0V 3.0v
tsu (PD) trec (PD)
2.2V 2.2V
S S1=Vec—-0.2V
S2 control mode
Vce
3.0V 3.0V
S2 tsu (PD) trec (PD)
0.2v 0.2V
S2=0.2V
MITSUBISHI
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DESCRIPTION
The M5M51T08AFP,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 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.
M5M51TO8AVP (normal lead vend type package), M5M51T08ARV
(reverce lead vend type package). Using both types of devices, it
becames very easy to design a printed circuit board.

FEATURES
Power supply current
; Active
Access time Stand-by
Type name
yp (max) (1MHz) (max)
(max)
M5M51TO8AFP,VP,RV-12VSL |  120ns 15mA 2.2pA
(Vee=3.3V)
M5M51TOBAFP,VP,RV-15VSL |  150ns 5mA (vi'_‘;m,,,)

- @ Single +2.7~5.5V power supply
® Low stand-by current 0.051A (typ.)
@ Directly TTL compatible : All inputs and outputs
©® Easy memory expansion and power down by S1, S2
@ Data hold on +2V power supply
@ Three-state outputs : OR-tie capability
® OE prevents data contention in the 1/0 bus
©® Common data /0

APPLICATION
Small capacity memory units

PIN CONFIGURATION (TOP VIEW)

NC [1] 32 vee
[ As [Z] [31] A1s  ADDRESS INPUT
Au [3] R
Az [4] 25 W MRIECONTROL
A7 [F] 28] A13
As [6] As
o B e (R
As  [8] 2 l25] A11
Az [9] g 24] B QUIPUTENABLE
Az [ig i 23] A10 ADDRESS INPUT
AT 2] 5y Gpserect
L Ao [i2 21] DQs
DQ1 [i3] DQ7
DAT/(\) llj‘er';lfJ'l_'rsS/ DQ2 E DQs 8lAJTI'A INPUTS/
DQs [if] 18] DQs
(0V) GND [18] DQu4
Outline 32P2M-A
) )
A11 1 K U A
Ao |2
As [3]
Ata [4]
w [5
S2 %
A5 [7]
veo[s] M5M51TOBAVP
NC [g]
A1s [ig]
A4 [11]
A12[12
A7 [13
As [i3]
As [ig
ML »
Outline 32P3H-E
»
Ad E (L
As [1g]
As [14
A7 [13]
Atz [12
Ava 1]
At [19
NC % M5M51TO8ARV
Veels
A5 [7]
S2 [6]
w O
A13 [ 4]
As %
A9 [2
A1 [T} O ™

Outline 32P3H-F

NC : NO CONNECTION
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M5M51T08AFP,VP,RV-12VSL,-15VSL

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

FUNCTION

The operation mode of the M5M51TO08A series are determined by
a combination of the device control inputs 51, S2, W and OE. Each
mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level S1 and the high level Sz. 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, S1 or Sz,
whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. The output enable input OF
directly controls the output stage. Setting the OF at a high level,
the output stage is in a high-impedance state, and the data bus
contention problem in the write cycle is eliminated.

A read cycle is executed by setting W at a high level and OF ata
low level while S1 and S2 are in an active state (81 =L, S2=H).

When setting 31 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 lccs 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
51|S2|W [GE Mode DQ lcc
X | L [ X[ X] Nonselection | High-impedance | Stand-by
H [ X | X | X [ Non selection | High-impedance | Stand-by
LIH|L|X Write Din Active
LIH|H|L Read Dout Active
LIH|{H|H High-impedance Active
BLOCK DIAGRAM
) r=J1%
(as (8 16 ] [ ]
as (7 15
as (6 : 14 : 'é : " &
a2(4 ! 12 | ﬁ% —*123 (512ROWS wl— 3 > INPUTS/
4 r-4 o
ata (3 (11 8" a X 128 COLUMNS u 5 outPuTS
A6 (2 10 < X 16 BLOCKS) o
At8 (31 )7 H
A13 (8 4
. =3
ADDRESS | | :
INPUTS
| (- — -
= ¢
A0 5
25 & z5 » zs
A (1 19 ol _,38 CLOCK ik
a2 Cio 18 &§ 32 GENERATOR Eg
A (o 17 g ©a | S WRITE
a CONTROL
: : < —l | t I W . INPUT
13 ] CHIP
ato (23 )31 1y § - :; }SELE%I’
AT . ‘;ﬁ — §§ [1:4 g‘:TPUT
™
IRE 2 a3 29 ENABLE
e (@3 3 —‘ e INPUT
- - 4 heced
GND
o= (ov)
* Pin numbers inside dotted line show those of TSOP.
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ABSOLUTE MAXIMUM RATINGS

Symbol . Parameter Conditions Ratings Unit
Vee Supply voltage -0.3~7 Vv
Vi Input voltage ] With respect to GND . i -0.3~Vce + 0.3 \Y
Vo Output voltage ) ] ‘ 0~Vce \'
Pd Power dissipation Ta=25C 700 mwW
Topr Operating temperature 0~70 c
Tstg Storage temperature ] ] —65~150 c

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

Limits 1 Limits 2
Symbol Parameter Test conditions (Vee = 5VE10%) (Vee = 3VE10%) Unit
Min Typ ‘Max Min Typ | Max
ViH High-level input voltage 2.2 Vce+0.3v| 2.0 Vce+0.3V| V
ViL Low-level input voltage ) -0.3 08 | -03 0.6 v
VoH1 High-level output voltage 1 | loH=-1mA 2.4 2.4 \'
VoH2 High-level output voltage 2 | loH=-0.1mA Vce—0.5V| Vcc-0.5V| Vv
VoL Low-level output voltage loL=2mA 0.4 0.4 v
I Input current Vi = 0~Vee +1 +1 pA
in off- S1=ViHorS2 = ViLor OF = ViH
lo Output current in off-state Vio = 0~Voe +1 +1 HA
Active supply current -12VSL 30. 60 10 20
lect 4 181=Vi,S2=VH mA
Mi | » R
i\c‘t’i’ cyole) I : other inputs = ViH or ViL ::z:t :g 2 ; :g
lccz ve supply curren Output-open (duty 100%) |- \
(1MHz) put-open (duly 100%) 1 oust 7 15 25 5] ™
1) 82=0.2V, other inputs = 0~Vcc
lccs Stand-by current 2) S12Vee - 0.2V, S2=Vee - 0.2V 10 0.05 2.2 HA
’ other inputs = 0~Vcc
S1=ViHorSz2= Vi,
lcca Stand-by current other inputs = 0~Vce 3 0.33 mA
CAPACITANCE (Ta=0~70C, Vcc = 2.7V~5.5V, unless otherwise noted)
Symbol ‘ Parameter T diti Limits
ym ‘est conditions Min Typ Max Unit
Ci Input capacitance Vi=GND, Vi=25mVrms, f = 1MHz 6 pF
Co Output capacitance Vo = GND,Vo = 25mVrms, f = 1MHz ' 8 pF

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

* MITSUBISHI
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M5M51T08AFP,VP,RV-12VSL,-15VSL

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

AC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc = 2.7~5.5V, unless otherwise noted)

(1) MEASUREMENT CONDITIONS

Input pulse level -+ ViH = 2.4V, ViL = 0.6V (Vce = 5V£10%) ITTL
ViH = 2.2V, ViL = 0.4V (Vce= 3V+10%) DQC.]__D_Q
Input rise and fall time ««-c-ceseeerremniiiiiiininiinii, 5ns cL
Reference level - VoH = VoL = 1.5V ’I (Including
scope and JIG)
Output loads -+ Fig.1, CL = 100pF (FP, VP, RV-15VSL)
CL = 30pF (FP, VP, RV-12VSL) Fig.1 Output load
CL = 5pF (for ten, tdis)
Transition is measured £500mV from
steady state voltage. (for ten, tdis)
(2) READ CYCLE
Limits
Symbol Parameter MSMS51T08A-12VSL | M5MS51TOBA-15VSL Unit
Min Max Min Max
tcR Read cycle time 120 150 ns
ta(a) _Address access time 120 150 ns
ta(s1) Chip select 1 access time 120 150 ns
ta (S2) Chip select 2 access time 120 150 ns
ta (OE) Output enable access time 60 75 ns
tdis (S1) Output disable time after S1 high 40 50 ns
tdis (S2) Output disable time after Sz low 40 50 ns
tdis (OE) Output disable time after OF high 40 50 ns
ten (S1) Output enable time after $1 low 10 10 ns
ten (S2) Output enable time after S2 high 10 10 ns
ten (OE) Output enable time after OF low 5 5 ns
v (A) Data valid time after address 10 10 ‘ns
(3) WRITE CYCLE
Limits
Symbol Parameter M5MS51T08A-12VSL | M5M51T08A-15VSL Unit
Min Max Min Max
tew Write cycle time 120 150 ns
ww) Write pulse width 85 100 ns
tsu (A) Address setup time 0 0 ns
tsu(A-wH) | Address setup time with respect to W 100 120 ns
tsu (S1) Chip select 1 setup time 100 120 ns
tsu (S2) Chip select 2 setup time 100 120 ns
tsu (D) Data setup time 45 50 ns
th (D) Data hold time 0 0 ns
trec (W) Write recovery time 0 0 ns
tdis (W) Output disable time from W low 40 50 ns
tdis (OE) QOutput disable time from OF high 40 50 ns
ten (W) Output enable time from W high 5 5 ns
ten (OE) Output enable time from GF low 5 5 ns

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

(4) TIMING DIAGRAMS

Read cycle
tcR
X X
ta(A)
tv (A)
ta(s1)
T OO
3] SRR &
SRS
(Note 3) tdis (1) (Note 3)
S2 ta (s2)
tdis (S2) (Note 3)
ta (OE)
ten (OF)
- . o
' (Note 3) tdis (O) (Note 3)
ten (S1)
ten (52) ‘
DQi~8 ( DATA VALID ) )——
W ="H"level
Write cycle (W control mode)
tow
Ao-~16 )( )(
tsu (s1)
81 }
S2 4 tsu (S2)
(Note 3) (Note 3)
tsu (A-WH) N
oF / \\
tsua) | | tw (W) trec (W)
w
' DATA IN
DQi~s Sl STABLE

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

Write cycle (81 control mode)

X

tsu (A) tsu (S1) trec (W)

1 \‘ ;/

tcw

S2
(Note 3)
(Note 5)
w \ (Note 4)
(Note 3) (Note 3)
tsu (D) th (D)
DQ1~8 - DATA IN STABLE

Write cycle (Sz control mode)

X

tcw

31

Note 3 Note 3
( ) tsu (A) tsu (S2) trec (W) (Note 3)

S2 / \

(Note 5)
w \ (Note 4)
(Note 3) (Note 3)
tsu (D) th (D)
DQi~8 DATA IN STABLE

Note 3 : Hatching indicates the state is "don't care”.
4 : Writing is executed while S2 high overlaps 1 and W low.

5 : When the falling edge of W is simultaneously or prior to the falling edge of St 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.

z MITSUBISHI
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POWER DOWN CHARACTERISTICS
(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, unless otherwise noted)

. Limits §
7Symbo| Parameter Test conditions Min Typ Max Unit
Vce (po) | Power down supply voltage 2 \
. . 2.2V=Vcc (PD) 2.2
v
Vieh Chip select input 1 2Vs=Vcc (PD)=2.2V Vcc (PD)
. . 4.5V=Vcc (PD) 0.8
Vi(s2
(S2) Chip select input S2 Voo (P0)<4.5V 02 Vv
Vce =3V
1) S2=0.2V, other inputs = 0~3V 2
loc(Po) | Power down supply current 2) S1=Vec - 0.2V, S22Vee — 0.2V, 005 |(Note7)| MA
other inputs = 0~3V
Note 7 : IcC (PD) = 0.2pA in case of Ta =25
(2) TIMING REQUIREMENTS (Ta = 0~70C, unless otherwise noted)
- Limits ]
Symbol Parameter Test conditions Min Typ Max Unit
tsu (PD) Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
&1 control mode
Vee
2.7V . 2.7V
tsu (PD) trec (PD)
2.2V 2.2V
31 S1=Vee - 0.2V
S2 control mode
Vce
2.7V 2.7V
S2 tsu (PD) trec (PD)
0.2v 0.2v
S2=0.2V
MITSUBISHI
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M5M51008BFP,VP,RV -70VL, -10VL, -12VL, -15VL,
-70VLL,-10VLL,-12VLL,-15VLL
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DESCRIPTION
The M5M51008BFP,VP,RV are a 1048576-bit CMOS static RAM
organized as 131072 word by 8-bit which are fabricated using

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

PIN CONFIGURATION (TOP VIEW)

high-performance triple polysilicon CMOS technology. The use of NC [1]
resistive load NMOS cells and CMOS periphery result in a high (Ats [2] BT Ats omRESS
density and low power static RAM. A1a [3] o] S2 crgz TSELECT
They are low standby current and low operation current and ideal A2 [4] 28] W WRITE CONTROL
for the battery back-up application. AT 5] B8] Ata ut
The M5M51008BVP,RV are packaged in a 32-pin thin small
outline package which is a high reliability and high density surface As [} x As | ADDRESS
mount device(SMD).Two types of devices are available ADDRESS / As (7] - ] Ao [ INPUTS
. . INPUTS a
M5M51008BVP (normal lead bend type package), M5M51008BRV A4 E a 25] A1
(reverse lead bend type package). Using both types of devices, it As [s] g OF Qipuy . ENABLE
becomes very easy to design a printed circuit board. A2 [0 - Ato AD%BrESS
A1 [id ° &, CHIPSELECT
FEATURES Ao [iz DQs
Power supply current DQ1 |1—_3—1 DQr7
Type name Aﬁ?neess Vee Active | siand-by INQL?’ITSA/ DQe [14] DQs R@@rS/
(max) () | (max) OUTPUTS | pQs [ig] DQs | OUTPUTS
M5M51008BFP,VP,RV - 70VL | 70n GNDIté] DQ4
M5Ms1008BFP,VP,RV - 10VL 10gn: 3.3103V | 25mA | 60uA
P Outline 32P2M-A
M5M51008BFP,VP,RV - 12VL | 120ns 3.0+03v+ 10mA | 55 ‘
M5M51008BFP,VP,RV - 15VL | 150ns | ©* " pA R < R .
MEM51008BFP. VPRV 7ovLLl 7ons | o T T An L1 33
M5M51008BFP,VP,RV - 10VLL] 100ns | o> " WA :: % gw
M5M51008BFP,VP,RV - 12VLL] 120ns !
MSM51008BFP,VP.AV - 15VLL] 150ns | 0 -0-3V" 10MA | 11uA Ats [ bQs
*Note Vco=2.7-55V abailable w [ DQr
®Single power supply sz [§] DQe
@ Low stand-by current 0.3 A (typ.) Ats [T DQs
@ Directly TTL compatible : All inputs and outputs Vee (8] M5M51008BVP DQ4
@ Easy memory expansion and power down by §1,S2 NC [3] GND
@ Data hold on +2V power supply Ate [10] DQs
@ Three-state outputs : OR - tie capability Avs [11] DQ2
:GE prevents data contention in the I/O bus A1z [i2] DQ1
Common data 1/0 A7 [ A
0
©® Package As [ Ar
M5M51008BFP 32 pin 525 mil SOP
M5MS51008BVP, RV weeeeecssssersessssssenens 32pin8 X 20 mm2 TSOP As [ A2
A« [ie] » » A3
APPLICATION ¢ . =
Small capacity memory units Outline 32P3H-E
»
A4 [is ¢ A3
As 5] A2
As [ia] At
A7 [i3] Ao
A2 [i2] DQ1
A4 [i1] DQ2
Ats fio] DQs
NC % M5M51008BRV GND
Vce [8 DQ4
Ais |7 DQs
S2 [e DQs
w |5 DQ7
A13 DQs
As |3 1
As [2] Ato
An [1] O 3 oF
(o
Outline 32P3H-F
NC : NO CONNECTION
MITSUBISHI
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-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 $1,S2,W and OE.

Each mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level 31 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, 1 or
S2,whichever occurs first,requiring the set-up and hold time
relative to these edge to be maintained. The output enable input
OF directly controls the output stage. Setting the OF at a high
level, the output stage is in a high-impedance state, and the data
bus contention problem in the write cycle is eliminated.

A read cycle is executed by setting W at a high level and OF at a
low level while 51 and Sz 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 Iccs or lcc4, 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
$1|8S2 (W |OE Mode DQ lcc
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
g i
= i 131072 WORDS b
< ko v
2 za X 8BITS w 2 W : DATA
2023 (1024 rows g MEL : weuTS)
A e X 128 COLUMNS @ 33 :
g2 X 8BLOCKS) v
Q H
) H
< HA S
b 1 1
|_ __T ] P
1 o
ADDRES P oo
INPUT§ =X ; H
4 [y : H
5 « CLOCK = .
2z gu GENERATOR <@ oo |
ow 5 < ' '
25 133 MT S b
1k B A N
= —l i T H 1 WRITE
. —{(29) W CONTROL
! ] INPUT
5 o« . :
2 CHIP
25 §3 }SELECT
gk —» 58 INPUTS
o on OUTPUT
E 1 \—U——“—“————Wa‘:’ ENABLE
I INPUT
; T— 32) 5%
GND .
(ov)
* Pin numbers inside dotted line show those of TSOP
MITSUBISHI
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-10VL,-12VL,-15VL,

-70VLL -1 OVLL 12VLL A5VLL

ABSOLUTE MAXIMUM RATINGS

Symbol

Parameter Conditions Ratings Unit
Vee Supply voltage —0.3*~7 \
Vi Input voltage With respect to GND —~0.3*~Vce + 0.3 Vv
Vo Output voltage 0~Vee v
Pd Power dissipation Ta=25C 700 mw
Topr Operating temperature 0~70 C
Tetg Storage temperature —65~150 C
* 3.0V in case of AC ( Pulse width = 30ns )
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, unless otherwise noted)
Limits
-70VL, -70VLL -12VL, -12VLL
Symbol Parameter Test conditions -10VL, -10VLL -15VL, -15VLL Unit
Vce=3.3+0.3V | Vee=5.0+0.5V |Vce=3.010.3V
Min | Typ {Max | Min [ Typ |Max | Min | Typ {Max
ViH High-level input voltage 2.0 ool 2.2 20 2.0 el v
ViL Low-level input voltage -0.3 0.6/-0.3 0.8]-0.3 0.6 \
VoH1 High-level output voltage 1 | loH=-0.5mA 2.4 2.4 2.4 \
VoHz High-level output voltage 2 | IoH=-0.05mA 3L py-# 3L v
VoL Low-level output voltage loL=2mA 0.4 0.4 v
] Input current Vi=0~Vce +1 +1 +1 pA
. B1=VIH or S2=ViL or OE=VIH
Output current in off-stats + +1
lo utput current i state Vio=0~Vee +1 +1 HA
lect (Vi eyeioply current F1=VIL S2=ViH, 15 | 30 25 | 50 10 | 20
- other inputs=VIH or ViL mA
lcc2 acbtﬂl\'/_'ez)supply current Output-open(duty 100%) 21 10 5| 15 2| 10
=
S2=0.2V or n 60 100 55|
loca Stand-b " S1=Vce-0.2V,
and-oy curren SezVcc-0.2V n kA
other inputs=0~Vcc 12 20 "
S1=VIH or S2=ViL
- rrent ’ . mA
lcca Stand-by cu other inputs=0~Vce 0.33 3 0.33
* _3.0V in case of AC ( Pulse width < 30ns )
CAPACITANCE (Ta=0~70C, unless otherwise noted)
" Limits :
Symbol Parameter Test conditions Min Typ Max Unit
Ci Input capacitance Vi=GND, Vi=25mVrms, f=I1MHz 6 pF
Co Output capacitance Vo=GND,Vo=25mVrms, f=1MHz 8 pF

Note 1: Direction for current flowing into an IC is positive (no mark).

2: Typical value is Vcc = 5V, Ta =25C

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0~70C, unless otherwise noted )

(1) MEASUREMENT CONDITIONS - 1TTL

VEC seeesseessnsssnssnsennsannne 3.3+0.3V(FP,VP,RV-70VL,-70VLL,-10VL,-10VLL) DQO I | > o
2.7~5.5V(FP,VP,RV-12VL,-12VLL,-15VL,-15VLL) oL

Input pulse level weeeeeee VIH=2.2V,VIL=0.4V ( including )

Input rise and fall time ----5ns scope and JIG.

Reference level «wcoeuees VoH=VoL=1.5V

Output loads «ssswreseseeess

(2) READ CYCLE

Fig.1,CL=100pF (FP,VP,RV-15VL,-15VLL,)
CL=30pF (FP,VP,RV-70VL,-10VL,12VL,-70VLL,-10VLL,12VLL)
CuL=5pF (for ten,tdis)

Transition is measured 500mV from steady

state voltage. (for ten,tdis)

Fig.1 Output load

Limits
Symbol Parameter -70VL,VLL -10VL,VLL -12VL,VLL -15VL,VLL Unit
Min Max | Min Max [ Min Max | Min Max
tcrR Read cycle time 70 100 120 150 ns
ta(a) Address access time 70 100 120 150 ns
ta(s1) Chip select 1 access time 70 100 120 150 ns
ta(s2) Chip select 2 access time 70 100 120 150 ns
ta(OE) Qutput enable access time 35 50 60 75 ns
tdis(s1) Output disable time after S1 high 25 35 40 50 ns
1dis(S2) Output disable time after Sz low 25 | 35 40 50 ns
tdis(OE) Output disable time after GF high 25 35 40 50 ns
ten(s1) Output enable time after $1 low 10 10 10 10 | . ns
ten(s2) Output enable time after S2 high 10 10 10 10 ns
ten(OE) Output enable time after OF low 5 5 5 5 ns
tv(a) Data valid time after address 10 10 10 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter -70VL,VLL -10VL,VLL -12VL,VLL -15VL,VLL Unit
Min Max Min Max Min Max Min Max
tcw Write cycle time 70 100 120 150 ns
tw(w) Write pulse width 55 75 85 | 100 ns
tsu(A) Address setup time 0 0 0 0 ns
tsu(A-WH) | Address setup time with respect to W 65 85 100 120 ns
tsu(s1) Chip select 1 setup time 65 85 100 120 ns
tsu(s2) Chip select 2 setup time 65 85 100 120 ns
tsu(D) Data setup time 30 40 45 50 ns
th(D) Data hold time 0 0 0 0 ns
trec(W) Write recovery time 0 0 0 0 ns
tdis(w) Output disable time from W low 25 35 40 50 ns
tdis(OE) Output disable time from OE high 25 35 40 50 ns
teon(w) Outnut enable time from W high 5 5 5 5 ns
ten(OE) Output enable time from OF low 5 5 5 5 ns
MITSUBISHI
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N“NARY M5M51008BFP,VP,RV -70VL,-10VL,-12VL,-15VL,

-70VLL,-10VLL,-12VLL,-15VLL

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

(4) TIMING DIAGRAMS
Read cycle
tcr
X X
< ta(a) tv (A)
KARAARAR KA AR KN
31 ’0‘0“4‘?‘0’0‘0’0‘,0.0‘0¢0‘0‘0‘
(Note 3) i (Note 3)
is (S1)
S2
ta (s2)
(Note 3) tdis (S2) (Note 3)
ta (OE) >
ten (OE)
= 2 BRI
(Note 3) tdis (OE) (Note 3)
ten (S1)
ten (S2)
DQ1~8 ( DATA VALID
W ="H" level
Write cycle (W control mode) )
CW
X X
tusl) | CORSRR IR
1 K ’0‘0’0‘0‘0,0’0‘0‘4‘0‘0‘0‘
botetedeleledeleteleleled!
(Note 3) (Note 3)
S2 tsu (s2)
(Note 3) (Note 3)
tsu (A-WH)
oF /
tsu (A) tw (W) trec' (W)
w —//
tdis (W) ten(OE)
ten (W)
tdis (OE)
LWL R N S S PN P
DQ1~8 LR DATA IN ORISR IR
HOSRNRANRINRRIRIIRARIRNRIILY STABLE LSOOI
tsu (D) th (D)
* MITSUBISHI
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M5M51008BFP,VP,RV -70VL,-10VL,-12VL,-15VL,

(Note 3)
(Note 3)

edge of S
ance state.

!

n

the outputs are maintained in the high impe

trec (W)
6: Don't apply inverted phase signal externally when DQ pin is output mode.

trec (W)
(D)

-70VLL,-10VLL,-12VLL,-15VLL
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

>l

DATA IN

STABLE

DATAIN

STABLE
w

tcw

tsu (s1)

tcw
tsu (s2)
(Note 4

tsu (A)
tsu (A)
5
7

’

Note
N
>
(K
Jode!

A
X

(Note 3)
XA
K
KX
(Note 3)

or rising edge of Sz

5: When the falling edge of W is simultaneously or prior to the falli

N\
35
L
Note 3: Hatching indicates the state is "don't care".

metric B

Some pard

Write cycle (51 control mode)
Write cycle (S2 control mode)
%
(P
55

Ao~16
81

S2

w
DQ1~8
Ao~16
DQl1 ~8

51
S2
w

z MITSUBISHI
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N“NARY 'M5M51008BFP, VP RV -70VL,-10VL,-12VL,-15VL,

-70VLL -1 0VLL 12VLL A5VLL
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

POWER DOWN CHARACTERISTICS

-

(1) ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, unless otherwise noted)

N Limits i
Symbol Parameter Test conditions Min Typ Max Unit
Vce (Pp) | Power down supply voltage 2 \
’ 3.6V = Vce (PD) 2.2
Vi@ Chip select input §1 2.2V = Vee (D) = 3.6V 2.0 \
2V = Vce (Pp)S 2.2V Vce(Pp)
. . 4.5V=sVce (PD) 0.8
Vi(s2) Chip select input S2 Voo (PD) <4.5V 0.2 v
Vee =3V L 50
lce (PD) Power down supply current Sa2=0.2Vor m pA
F1zVee —0.2V,S2zVeec —0.2V | -LL 03 |(Note7)
Note7: lcc (D) = 1 #Ain case of Ta =25C
(2) TIMING REQUIREMENTS (Ta = 0~70C, unless otherwise noted )
" Limits .
Symbol Parameter Test conditions Min Typ Max Unit
tsu (PD) Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms
(3) POWER DOWN  CHARACTERISTICS
&1 control mode
Vee
tsu (PD) 3.0v* 3.0v* trec (PD)
2.2V 2.2V
S 1 =Vec—0.2V
. S2 control mode
Vee
3.0v* 3.0v*
S2 tsu (PD) trec (PD)
0.2v 0.2V
S2 0.2V

*Note 2.7V(-12VL,-12VLL,-15VL,-15VLL)

AMITSUBISHI
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M5M51016ATP,RT-10VL,-10VLL

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 current

Type name time Active Stand-by

(max) (max) (max)

60pA

M5M51016ATP,RT-10VL 100ns

! 00 (Vce=3.6V)

12pA

60mA

M5M51016ATP,RT-10VLL | 100ns (Voc=3.6V)

0.3uA
(Vce=3.0V typ.)

® Single +3.0~3.6V power supply
@ Low stand-by current 0.3pA(typ.)
® Directly TTL compatible : All inputs and ouputs
@ Easy memory expansion and power down by CS,BC1 & BC2
® Data hold on + 2V power supply
@ Three-state outputs : OR-tie capability
@ OF prevents data contention in the I/0 bus
@ Common data I/O
® Package
MBMS51016ATP,RTremmrrrreresannneeees 44pin 400mil TSOP(II)

APPLICATION
Small capacity memory units

PIN CONFIGURATION (TOP VIEW)

NC [1]
(A2 [2]
A7 [3]
As [4]
As [5]
RS e (2
As [7]
A2 [g]
Al E z
Ao [io] g
CHIP SELECT ~ ¢S [o] a
INPUT
outpuT GND [ 2
ENABLE o7 [3 4
NC [i4 v
(DQ1 [ig]
DQz [ig]
D@z [17]
DATA INPUTS/J DQ¢ [18
OUTPUTS | DQs [ig]
&
]
&

BYTE
CONTROL
INPUTS

A4
ADDRESS
INpUTS ] A15 4]

INPUTS

1HVILOLSNSN

DATA
INPUTS/Y
oUTPUTS

(7] As

BYTE
CONTROL

ADDRESS
INPUTS

DATA
INPUTS/
OUTPUTS

(1] NC
2] A12)
3] A7 -
2] As
(5] As
6] A4

ADDRESS
INPUTS

E] A2
(o] A1
1] Ao / cHIP
os o
12 GND

OUTPUT
3] OF  ENABLE
2] NC

E DQ1 )

6] DQ2

1 DQs DATA

E:ja DQ« & iNpUTS/
] DQs [ OUTPUTS

Outline 44P3W-J (400mil TSOP Reverse Bend)

NC : NO CONNECTION

' MITSUBISHI
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M5M51016ATP,RT-10VL,-10VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

FUNCTION

The operation mode of the M5M51016A series are determined by
a combination of the device control inputs BC1, BC2, CS, W and
OE. Each mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level BC1 and/or BC2 and 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 OF directly controls the output stage. Setting the OE

When setting BC1 and BCz2 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 BC1, BC2 and CS. The power supply
current is reduced as low as the stand-by current which is
specified as lccs or Iccs, 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.

at a high level, the output stage is in a high-impedance state, and FUNCTION TABLE
the databus contention problem in the write cycle is eliminated.
M ~ ~ I
A read cycle is executed by setting W at a high level and OF at a CLS B;(G' B')((?a ‘Z b;(E Non s;gition 3&_; Elf;;; Staf:l—by
low level while BC1 and/or BC2 and CS are in an active state. X | H | H [X| X | Non selection |High-Z] High-Z | Stand-by
(BTt and/or BC2=L,CS=H) H]H | L [L| X [Upper-Byte Write |HighZ| Din | Active
When setting BC1 at a high level and the other pins are in an A H | L [H| L |Upper-Byte Read |HighZ| Dout | Active
active state, upper-Byte are in a selectable mode in which both HTH T LR H PP High-Z High-z | Active
reading and writing are enabled, and lower-Byte are in a HTC THTLTX [Cower-Byie Write gin High-Z Active
non-selectable mode. And when setting BC2 at a high level and Rl L TR AL Lower-Byte Read | Dout High-z Active
the other pins are in an active state, lower-Byte are in a selectable M ERERCI Y RiahZ H‘gh > 1 Act
mode and upper-Byte are in a non-selectable mode. - |g‘ - |g. - 0 !ve
H| L L |L{X Word Write Din Din Active
- H{L[LI[HJL Word Read Dout | Dout | Active
H{L | L |H|H|[ —————— [High-Z]| High-Z | Active
(High-Z=High-impedance)
BLOCK DIAGRAM
- - _ - il e ® DQ1
(:; : 5 x B E 19 DQz
As (3 [ & 65536 WORDS g it & @) DQs3
A7 3 =T 8 X16 BITS » @ 19 DQ4
oo 2 - 5 19 DQs
As 05 a (512 ROWS T DQs
As oo 2 256 COLUMNS 5 Y D7
Alo 2 2 8BLOCKS) e e DQe | DATA
Az (2 S INPUTS/
ADDRESS, ! — § o x gg:;o OUTPUTS
INPUTS | Ao (9—p e g [t " Q1
LY, wsw 29 = DQi2
[Ty
A2 (® oZ5 |83 5 DQ13
As (5 P H 3 ng
o 2 DQis
% g§ O pQe /
e @ ges ||| S8 5s
Ats E%"u’: e B e—> %gg
Ats Q-B ] 3 GES‘IE_%CA"FOR I ~ 3 !
CHIP SELSECT cs @ ﬂ._ﬁ '
CONTBRYBE Bor o]
INPUTS | BC2 : > 'égp_r )
3 Z0Z
WRITE CONTROL 1 -
- INl;UE w — S Vce
OUTPUT ENABL
INPUT OF g:g
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M5M51016ATP,RT-10VL,-10VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol~ Parameter Conditions Ratings Unit
Vee Supply voltage -0.3~7 \
V) Input voltage With respect to GND Z0.3x~Vce + 0.3 v
Vo Output voltage 0~Vcc \'4
Pd Power dissipation Ta=25C 1 w
Topr Operating temperature 0~70 c
Tstg Storage temperature —65~150 C

* —3.0V in case of AC(Pulse width=50ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~707C, Vcc = 3.0V~3.6V, unless otherwise noted)
Limits ’

Symbol Parameter Test conditions Min | Typ | Max Unit
VIH High-level input voltage 20 Vec+0.3V v
ViL Low-level input voltage N —-03+ 0.6 v
VoH1 High-level output voltage 1 loH = —1mA 2.4 : \i
VoH2 High-level output voltage 2 loH=-0.1mA Vee - 0.5V \
VoL Low-level output voltage loL=2mA 0.4 \
h Input current Vi=0~Vce +1 HA

. BC1and BC2 =ViHor CS=VIL or
!o Output current in off-state BE=ViH, Vio=0~Vce +1 HA
Icct m}it;‘vsyzt;gply current BC1and BC2 = Vi, CS=VH 35 60 mA
Acti | other inputs = ViH or ViL
lec2 ctive supply current Output-open (duty 100%) 8 12 mA
(1MHz)
1)CS=0.2V, other inputs=0~Vcc
e | Stancby curent 2)BC1 and BC22 Vee-0.2v | V- 60| wA
y curre CSZVoo- 0.2V
other inputs = 0~Vcc VLL 12 KA
i BC1and BC2=ViH or CS=ViL mA
lcca Stand-by current other inputs = 0~Vee 0.33
* —3.0V in case of AC(Pulse width=50ns)
CAPACITANCE (Ta=0~70C, Vcc = 3.0V~3.6 unless otherwise noted)
Symbol Parameter T iti Limits
ym ‘est conditions Min Typ Max Unit

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

Co Output capacitance Vo = GND,Vo = 25mVrms, f = 1MHz 8 pF

Note 1: Direction for current flowing into-an IC is positive (no mark).

2: Typical value is Vcc=5V, Ta = 25C.

3-54
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M5M51016ATP,RT-10VL,-10VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=0~707C, Vcc = 3.0V~3.6V, unless otherwise noted)

(1) MEASUREMENT CONDITIONS

|npu( pu|se level coreeereiiiieiin VIH = 2‘2\/, ViL = 0.4V 1TTL
|npu‘ rise and fall time «--ceseeeeeenenennanas 5ns pQ
Reference level - * VoH =VoL = 1.5V
output loads ..................................... Fig.1 , CL = 30pF CL
CL = 5pF (for ten, tdis) gongg‘:g'gd JG)
. Transition is measured £500mV
from steady state voltage. (for ten, tdis)
Fig.1 Output load
(2) READ CYCLE .
Limits
Symbol Parameter M5MS51016A-10VL,-10VLL Unit
: Min Max
fcR Read cycle time 100 ns
ta (A) Address access time ] 100 ns
ta (BC1) Byte controle 1 access time 100 ns
ta (BC2) Byte controle 2 access time 100 ns
ta (CS) Chip select access time 100 ns
ta (OE) Output enable access time 50 ns
tdis (8¢1) | Output disable time after BC1 high 35 ns
tdis 8c2) | Output disable time after BC2 high- 35 ns
tdis (cs) | Output disable time after CS low 35 ns
tdis (OE) Output disable time after OF high 35 ns
ten (BC1) | Output enable time after BC1 low 10 ns
ten (8c2) | Output enable time after BC2 low 10 ns
ten (CS) Output enable time after CS high ) 10 ns
ten (OE) Output enable time after OF low 5 ns
tv(a) Data valid time after address 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter MSM51016A-10VL,-1OVLL|  Unit
- Min . Max
tew Write cycle time 100 ns
tw (W) Write pulse width 75 ns
tsu (A) Address setup time 0 ns
tsu (A-wH) | Address setup time with respect to W 85 ns
tsu (BC1) Byte controle 1 setup time 85 ns
tsu (BC2) Byte controle 2 setup time 85 ) ns .
tsu (CS) Chip select setup time 85 ns
tsu (D) | Data setup time 40 ns
th (D) Data hold time 0 ns
trec (W) Write recovery time 0 ns
tdis (W) Output disable time from W low 35 ns
tdis (OE) Output disable time from OF high 35 ns
ton (W) Output enable time from W high 5 ns
ton (OE) Output enable time from OF low . 5 ns

MITSUBISHI
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M5M51016ATP,RT-10VL,-10VLL
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS

Read cycle icR
Ao~Ats )( ‘
ta (A)
tv (A)
ta (BC1)or ta (BC2) |
tdis (BC1)or tdis (BC2) (Note 3)
CcS ta(cs) \
(Note 3) ) tdis (CS) (Note 3)
ta (OE)
ten (OE)
OF
Note 3 ) Note 3|
(Note 3) fon (8C1) tdis (OF) . (Note 3)
ten (BC2)
ten (CS)
DQi1~DQ1s ( DATA VALID > )—-——'
W ="H" level
Write cycle (W control mode)
tow
Ao-~A1s )(
L tsu (BC1) or tsu (BC2)
BCiand/orBC2
(Note 3) 1
cs tsu (CS) R
(Note 3) (Note 3)
. tsu (A-WH)
oF /] A\
tsu) | | tw (W) | trec(w)
W
DQ1~DQt16 DATA IN STABLE |
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M5M51016ATP,RT-10VL,-10VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

Write cycle (BT control mode)

X

- tow

tsu (A) tsu (BC1) or | trec(w)
tsu (BC2) ™ _

BC1 and/or BC2 ‘ \

Cs

SRS
et et N e e e e s
(Note 3) (Note 3)
(Note 5)
0 0 o ete%s

w SSRGS (Note 4)

(Note 3) : (Note 3) .

tsu (D) th (D)

DQ1~DQ1s DATA IN STABLE

Wirite cycle (CS control mode)

tcw

X

BCiand/or BC2

Note 3 Note 3
( ) tsu (A) tsu (CS) |, trec(w) ¢ )

Ccs ) / \

(Note 5)
w (Note 4)
(Note 3) (Note 3)
tsu (D) th (D)
DQi~DQis DATA IN STABLE

Note 3 : Hatching indicates the state is "don't care”.
4 : Writing is executed while CS high overlaps BC1 and/or BC2 low and W low.
5: When the falling edge of W is simultaneously or prior to the falling edge of BC1 and/or 5752 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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M5M51016ATP,RT-10VL,-10VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

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

X Limits o
Symbol Parameter Test conditions Min Typ | Max Unit
Vcc (pp) | Power down supply voltage 2 \
Vi (8C) Byte control input BC1 & BC2 : 2.0 v
’ 3.0V=Vcc (PD) 0.6
Vi(cs)
(Cs) Chip select input CS Voo 70 <3.0V 02 v
vee =3V 0
1)CS=0.2V other inputs=0~3V VL 50
Icc (PD) Power down supply current 2)BC1 & BOG22VCC - 0.2V 10 pA
€S2 Ve - 0.2V, other inputs=0~3V [-VLL| 0.3 |(Note7)
Note 7. IcC (PD) = 1 pA in case of Ta = 25°C ‘
(2) TIMING REQUIREMENTS (Ta = 0~70C, unless otherwise noted)
X Limits §
v Symbol Parameter Test conditions Min | Typ Max Unit
tsu (PD) Power down set up time ) 0 ns
trec (PD) Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
BC control mode
Vee
3.0v
trec (PD
2.0V
BC1& BC2
BC1& BC2=Vee- 0.2V
CS control mode
Vce .
3.0V 3.0v
tsu (PD) trec (PD)
cs 0.2v 0.2v

CS=0.2v

* MITSUBISHI
3-58 ELECTRIC



MITSUBISHI LSIs

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 PIN CONFIGURATION (TOP VIEW)
organized as 65536-word by 16-bit which are fabricated using NC [T 4] NC
high-performance triple polysilicon CMOS technology. The use of (A2 2] %3] 551 BYTE
resistive load NMOS cells and CMOS periphery result in a high A 5] 2] B'Gz} INPUTSOL
density and low power static RAM. As [3] [47] Ata
They are low stand-by current and low operation current and ideal As E %] A1s - ADDRESS
for the battery back-up application. ADDRESS { A [E A3 INPUTS
The M5M51016ATP, RT are packaged in a 44-pin thin small INPUTS A [} Gl w | WRITE
outline package which is a high reliability and high density surface A [8] As &%ﬁ}nm
mount device (SMD). Two types of devices are available. M5SM A1 B 6] Ao | ADDRESS
51016ATP (normal lead bend type package), M5M51016ART Ao [ g B3] Aqr [ INPU
(reverse lead bend type package). Using both types of devices, it CHIP SELECT cs [‘__L 5 5] Avo
becomes very easy to design a printed circuit board. INPUT o
FEATURES ENIBLE OF s g NC .
Access| Power supply current 'Dg? 18] ’ [30] gg:z
Type name time Active Stand-by DQ2 [i§ 28] DQ14
(max) | (max) (max) DQs 28] DQ13 >P§l’j§r
M5M51016ATP,RT-15VL  |150ns 80mA (VcsciF;A 3v) DATA INPUTS/ 3 DQ4 DQ12 8‘uw34s
- OUTPUTS | DQs [19] 6] DQ11
(Vc;c;f/.\sV) 11pA : DQs [20] [25] DQ10
(Vce=3.3V) DQ7 [21] l24] DQe
M5M51016ATP,RT-15VLL [150ns {(Vcc=3.3V) 0.3uA | DQe %) Voe
(Vce=3.0V typ.)

® Single +2.7~5.5V power supply
@ Low stand-by current 0.3pA(typ.)

@ Directly TTL compatible : All inputs and ouputs NC [a4] O[dnc
® Easy memory expansion and power down by CS,BC1 & BC2 CON?F%E { BCH 2] A12)
@ Data hold on + 2V power supply INPUTS | BC2 3] A7
@ Three-state outputs : OR-tie capability Ats [41] 4] As
® BF prevents data contention in the I/O bus AD,REE?-S‘{ Ats ' 5] A5 | ADDRESS
@ Common data /O Ats [6] A« [ INPUTS
® Package ) ’ com'éf W [ag] [7] A3
M5M5101BATP,RT:w+verseeeesemssessneunnnes 44pin 400mil TSOP(IT) INPUT [ ag E] A2
ADDRESS ] Ao [3] - [o] A1
APPLICATION INPUTS A1 [ag] g o] Ao/ cHIP
Small capacity memory units Ato [34 2 flcs  {ebTT
GND [59} 2 [EGND o
NC [52] > 13 GE  ENABLE
(DQ1s [a1] 3 12 NC
DQ1s Bl
DQ14 [29] 6] DQ2
DATA ) DQ13 28] [17] DQa
oId‘!r':;:al'Llel'ss/< DQi2 [18] DQ4 \ s/
DQi1 [28] , [1e] DQs | OUTPUTS
DQ1o [25] : 20] DQs
LDQe [24 21l DQ7
Vec [23 122] DQs )

Outline 44P3W-J (400mil TSOP Reverse Bend)
NC : NO CONNECTION

& MITSUBISHI '
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M5M51016ATP,RT-15VL,-15VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

FUNCTION

The operation mode of the M5M51016A series are determined by
a combination of the device control inputs BC1, BC2, CS, W and
OE. Each mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level BC1 and/or BC2 and 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 OF directly controls the output stage. Setting the OF

When setting BC1 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 BC1, BC2 and CS. The power supply
current is reduced as low as the stand-by current which is
specified as lccs or lccs, 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.

at a high level, the output stage is in a high-impedance state, and FUNCTION TABLE
the databus contention problem in the write cycle is eliminated.

A read cycle is executed by setting W at a high level and OF at a CSIBC+|BC2 W OF Mode. D.QM 099—16 loe
low level while BC1 and/or BC2 and CS are in an active state. (BC1 LI X | X |XIX| Nonselection [HighZ| High-Z |Stand-ty

v 'aior . X | H | H [X|X | Nonselection |High-Z| High-Z |Stand-by
and/or BC2=L,CS=H) - - - -
) " . . H! H | L |L[X |Upper-Byte Write |High-Z| Din Active

When setting BC1 at a high level and the other pins are in an "

. . . . H|{H | L [H|L [Upper-Byte Read [High-Z| Dout | Active
active state, upper-Byte are in a selectable mode in which both AR T T TRA HiahZ| Figh-z | Active
reading and writing are enabled, and lower-Byte are in a " |g. !g .

. . H| L | H |L]| X |Lower-Byte Write | Din | High-Z | Active
non-selectable mode. And when setting BC2 at a high level and R THIRTLIG Bvie Read | Dout | Hioh-z | Acti
the other pins are in an active state, lower-Byte are in a selectable IR ower-Byte Rea Higor:jz H:gh > Act:::
mode and upper-Byte are in a non-selectable mode. nT T T LI x Word Write Din Din Active

H]LjLIJHIL Word Read Dout | Dout | Active
HlL | L [H|H| ————— [High-Z| High-Z | Active
(High-Z=High-impedance)
BLOCK DIAGRAM
A @ ™ 19 DQ1
[Aa 7 5 o Ba e 19 DQ2
As (3 a u 65536 WORDS "NES < ) DQ3
A G %E 8 X16 BITS n< o 1® DQ4
-~ w C .
As & oy * 8 ™ s12ROWS 2 : ) B&
?\?o & o z X256 COLUMNS 5 Y DQ7
Ao & = R X8BLOCKS)  je— O DQs LDATA
A2 (2 INPUTS/
1 w . L DQo OUTPUTS
ADDRESS pr 1% w DQio
INPUTS | Ao @9 0 sy Tuiz & DQ
nm O— 855 | |12 2 2 DO
axit @ 12
A2 (® Q25 8‘-‘5 5 DQ13
As O—a2 O 2 DQ14
[ »> g DQ1s
S ¥§ LO_| DQis /
A
13 ggﬁ §8 5<g
A4 gn.&  E — 5
Z5 F4=]
\ Ats 2=l E|I GENERATOR I § '
CHIP SELSECT
INPUT - CS b
AT m1 —_—
“UINPUTS | BC2 !
I 3
WAITE CONTROL 7 —>- veo
OUTPUT ENABLE GND
OFE
INPUT GND
* MITSUBISHI
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M5M5101 6ATP,RT-15VL,-15VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -0.3~7 )
Vi Input voltage With respect to GND —0.3+s~Vce + 0.3 Vv
Vo QOutput voltage 0~Vce \'/
Pd Power dissipation Ta=25C 1 W
Topr Operating temperature 0~70 C
Tstg Storage temperature - 65~150 C
* -3.0V in case of AC(Pulse widthS50ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~707C, unless otherwise noted)
Limits 1 Limits 2
Symbol Parameter Test conditions (Vee=5V+10%) Vee=3V1+10%) Unit
Min | Typ | Max Min | Typ | Max
VIH High-level input voltage 2.2 vee+0.3v[ 2.0 Vect03v| V
ViL Low-level input voltage -0.3x 0.8 |-03* 0.6 Y
VoH1 High-level output voltage 1 | loH =-1mA 2.4 2.4 v
VoH2 High-level output voltage 2 | loH=-0.1mA Vco-0.5V Veo-0.5V \
VoL Low-level output voltage loL=2mA 0.4 0.4 Vv
I Input current Vi=0~Vcec +1 *1 | pA
. BC1 and BC2 =ViHor CS=ViL or
lo Output current in off-state + =+
utputcu ' OE=VH, Vio=0~Vcc ! ! nA
Ieet Active supply current BC1 and BC2 = ViL, CS=ViH 5 | &0 15 | 30 | mA
(Min cycle) X
. other inputs = VIH or ViL
lec2 Gﬂ,‘f“’z)s”pp'y current | Output-open (duty 100%) 12 | 25 5 | 10 | mA-
1)CS=0.2V, other inputs=0~Vcc
-VL 100 55
2)BC1 and BC22=Vcee- 0.2V pA
Icca Stand-by current
CS=Vce-0.2V VL 20 11
other inputs = 0~Vcc i A
| X BC1and BC2 =ViH or CS= ViL . mA
cc4 Stand-by current other inputs = 0~Vec 3 0.3
*-3.0V in case of AC(Pulse width=50ns)
CAPACITANCE (Ta=0~70C, Vcc = 2.7V~5.5V, unless otherwise noted) \
S | Parameter T diti Limits i
ymbo ‘est conditions Min Typ Max Unit
Ci Input capacitance Vi=GND, Vi=25mVrms, f = IMHz 6 pF
Co Output capacitance Vo = GND,Vo = 25mVrms, f = IMHz 8 pF
Note 1: Direction for current flowing into an IC is positive (no mark).
2: Typical value is Vcc=5V, Ta = 25TC.
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M5M51016ATP,RT-15VL,-15VLL

1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=0~707T, Vcc = 2.7V~5.5V, unless otherwise noted)

(1) MEASUREMENT CONDITIONS
Input pulse level VIH = 2.4V, VIL = 0.6V(Vce=5V£10%) U

ViH = 2.2V, ViL = 0.4V(Vcc=3V+10%)

) "~ bpao ’ I\ o
INPut rise and fall tiMe .uevv.eeereeverrns Sns L L~
cL

Reference level ....... Seatssaessesssasssssnsone VoH = VoL = 1.5V
[07: T S . _ includi
Output loads Fig.1, CL = 100pF ;cope 1)
CL = 5pF (for ten, tdis)
Transition is measured £500mV

from steady state voltage. (for ten, tdis) ‘ Fig.1 Output load
(2) READ CYCLE
Limits
Symbol Parameter M5M51016A-15VL-15VLLE  Unit
Min Max
tcR Read cycle time 150 ns
ta(a) Address access time 150 ns
ta (8C1) Byte controle 1 access time 150 ns
ta (BC2) Byte controle 2 access time 150 ns
ta(cs) Chip select access time 150 ns
ta (OE) Output enable access time 75 ns
tdis (8c1) | Output disable time after BC1 high 50 ns
tdis (8¢2) | Output disable time after BC2 high 50 ns
tdis (CS) Output disable time after CS low 50 ns:
tdis (OE) Output disable time after OF high 50 ns
ten (8¢1) | Output enable time after BC1 low 10 ns
ten (8C2) | Output enable time after BC2 low 10 ns
ten (CS) Output enable time after CS high 10 ns
fon (OF) Output enable time after OF low 5 ns
tvA) Data valid time after address 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter A MSM51016A-1SVLASVLL]  Unit
Min Max
tcw Write cycle time 150 ns
tw (W) Write pulse width 100 | ns
tsu (A) Address setup time 0 ns
tsu(A-WH) | Address setup time with respect to W 120 ns
tsu (BC1) Byte controle 1 setup time 120 ns
tsu (BC2) Byte controle 2 setup time 120 ns
tsu (CS) Chip select setup time 120 ns
tsu (D) Data setup time ) 50 ns
th (D) Data hold time 0 ns
trec (W) Write recovery time 0 ns
tdis (W) Output disable time from W low 50 ns
tdis (OE) Output disable time from OF high E . 50 ns
tan (W) Qutout snable ime from W high 5 ns
fen (OE) Output enable time from GE low 5 ns

, MITSUBISHI
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M5M51016ATP,RT-15VL,-15VLL
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS
Read cycle

tcR
Ao-~A1s )(
ta (A)
tv(A)
ta (BC1)or ta (BC2)
BC1and/orBC2
(Note 3) tdis (BC1)or tdis (BC2) (Note 3)
Ccs y ta(cs) y
(Note 3) tdis (CS) (Note 3)
’ ta (OE)
ten (OE)
[e]
Note 3 Note 3
(Note 3) ten (BC1) < s (OE) ( )
ten (BC2)
ten (CS)
DQ1~DQ1e ( DATA VALID
W ="H"level
Write cycle (W control mode)
tow
Ao~A1s ><
| tsu(BC1) or tsu (BC2)
BC1and/orBT2 XXX
(Note 3) 1
CS 7 tsu (CS)
(Note 3) (Note 3)
tsu (A-WH)
tsua) | ] tw (W) | trec (W)
W /
1dis (W)
tdis (OE) }
DQ1~DQis DATA IN STABLE
tsu (D) th (D)
MITSUBISHI
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M5M51016ATP,RT-15VL,-15VLL
1048576-BIT (65536-WORD BY 16-BIT) CMOS STATIC RAM

Write cycle (BC control mode)

o X

tcw

tsu (A) tsu (BC1) or trec (W)
tsu (BC2)

BC1 and/or BC2 \\ //7

Ccs
w (Note 4)
'~
(Note 3) (Note 3)
tsu (D) th (D)
DQ1~DQte DATA IN STABLE
Write cycle (CS control mode)
tew

N
<

X

BC1and/or BC2

Note 3 Note 3
( ) tsu (A) tsu (CS) trec (W) ¢ )

cs | / N

(Note 5)

g

(Note 4)
(Note 3) (Note 3)
tsu (D) th (D)
DQ1~DQ1s DATA IN STABLE

Note 3 : Hatching indicates the state is "don't care”.
4 : Writing is executed while CS high overlaps BC 1 and/or BC2 low and W low.

5 : When the falling edge of W is simultaneously or prior to the falling edge of BC 1 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 DQ pin is output mode.
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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 = 0~70C, unless otherwise noted)

: Limits i
Symbol Parameter Test conditions Min Typ Max Unit
Vce (Pp) | Power down supply voltage ) 2 \
2.2V=Vcc (PD) 2.2
Vi(sc Byte control input BC1 2 v
0 4 put BC1 & BC: 2VsVcc (PD)=2.2V vee (Pp)
. 4.5V=Vcc (PD) 0.8
Vi(cs
(cs) Chip select input CS Voo 701 <4.5V 02 \"
Veec =3V
lec (PD)‘ Power down supply current 1)C820.2, other inputs=0~3V w >
PP 2)BT1 and BG22Vee - 0.2V vy HA
CSZVce - 0.2V other inputs=0~3v [VLL] 0.3 | (Note 7)
Note 7. Icc (PD) = 1 A in case of Ta=25C -
(2) TIMING REQUIREMENTS (Ta = 0~70C, unless otherwise noted)
- Limits ]
Symbol Parameter Test conditions Min Typ Max Unit
tsu (PD) Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms

(3) POWER DOWN CHARACTERISTICS
BC control mode

Vce
2.7V C 27V
i tsu (PD trec (PD
2.2V 2.2V
BC1& BC2 BC1& BC22Vcec - 0.2V

CS control mode

Vee
50 (PD) 2.7V 2.7V Yrec (PD)
cs
0.2v 0.2v

’ CcS=0.2v
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M5M5408FP,TP, RT-85VL -10VL,

85VLL,-10VLL

4194304-BIT (524288-WOF!D BY 8-BIT) CMOS STATIC RAM

DESCRIPTION
PIN IGURATI TOP VIE
The M5M5408 is 4194304-bit CMOS static RAM organized as CONFIGU ON (TO W)
524288-words by 8-bit, fabricated using high-performance (As [i] [32] Veo(3.3V)
quadruple-polysilicon and double metal CMOS technology. At [Z] 37 A5 | ADDRESS
The use of thin film transistor (TFT) load cells and CMOS A [3] 0] A1z [INPUTS
periphery results in a high density and low power static RAM. The Atz [1] W R'[‘T oL
M5M5408 is designed for memory applications where the high A [G] Ats INPU
performance, high reliability, large storage, simple interfacing and ADDRESS ) As  [&] 571 As | ADDRESS
battery back-up are important design objectives. INPUTS< As 7] 5] Ao
The M5M5408 is offered in a 32-pin plastic small outline package A 8] bs] A JouTPuT
(SOP) and a 32-pin thin small outline package (TSOP), providing As o] - ENABLI
high board level packing densities. Two types of TSOP packages A [ .'_‘: EE Ag‘[',’,ggss
are available, M5SM5408TP(normal lead bend type package) and A R 3 §1° (I)N'?ggELECT
M5M5408RT(reverse lead bend type package). Using both two 1 E 5 i
types makes it easy to design a printed circuit board. \Ao 1z Qs
pQr [i3] 20] DQ7 R‘,g&s/
FEATURES oINBUTSY [D)gz % 19 gg NPuTS!
Access | Power supply current (OV)GN; &} DQ4
Type name time Active Stand-by
max max max,
(max) | (max) (max) Outline 32P2M-A(FP)
M5M5408FP,TP,RT- 85VL - | 85ns 60pA 32P3Y-H(TP)
M5M5408FP,TP,RT- 10VL 100ns (Vce=3.6V)
3mA
(1MHz) 12pA
M5MS408FP,TP,RT- 85VLL | 85ns (Vee=3.6V) @3v)vee O [ilass )
M5M5408FP,TP,RT- 10VLL | 100ns 0.4pA ADDRESS Ats i [2]Ave
(Veo=3V,typ) waite - A7 B 2]Au
ooy W B e
® Single +3.3V power supply A3 [z 5]A7
ADDRESS As E EIAG > ADDRESS
@® No clocks, No refresh INPUTS | Ao ] z 7As INPUTS
@ All inputs and outputs are TTL compatible A s ﬂ am
@ Easy memory expansion and power down by § OUTPUT E’I‘lt‘?PBlIJ-'I% oF [ g [0 ]As
@ Data retention supply voltage=2.0Vto 3.6V ADDRESS INPUT Ao [3] 5 o] A2
® Three-state outputs : OR-tie capability CHIP SIIE'&ES; 5 = 1] A1
©® OE prevents data contention in the /0 bus DQs 1] 12] A0 J
@ Common data I/0 DATA DQ7 o] 13] DQ1
® Small Stand-by CUITENL: -+« +++++s+ssrsesmrerssassnasusseucacaes 0.4pA(typ.) OlIJNr%Lﬂ,TTSS/ ggs % % gg INJ.H;TS/
5 il
® Package . . DQ4 [i7] 6] GND(OV)
M5M5408FP : 32 pin 525 mil SOP
M5M5408TP : 32 pin 400 mil TSOP( 1) Outline 32P3Y-J
M5M5408RT : 32 pin 400 mil TSOP(1I)
APPLICATION
Small capacity memory units, IC card, Battery operating system,
Asynchronous server system
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M5M5408FP,TP,RT-85VL,-10VL,-85VLL,-10VLL

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 3, W and OE. Each mode is
summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level 5. 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 3, whichever occurs first,
requiring the set-up and hold time relative to these edge to be
maintained. The output enable OF directly controls the output
stage. Setting the BE at a high level, the output stage is in a
high-impedance state, and the data bus contention problem in the

write cycle is eliminated.

A read cycle is executed by setting W at a high level and OF at a
low level while § are in an active state(3=L).

When setting § 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 5. The power
supply current is reduced as low as the stand-by current which is
specified as lcc3 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|OE|  Mode DQ lec
H | X | X | Non selection High-impedance Stand-by
L|L|X Write DN Active
LIHIL Read D out Active
L|H|H High-impedance Active
BLOCK DIAGRAM
Ato
(Aw 1 - o 13 DQ1
Ats B—5 g 524288 WORDS I 19 DQe
A G—S 8 X8 BITS ¢ rs (9 DQs | DATA -
Az (3 ot S [ 1024 ROWS = 2 q 384 INPUTS/
»> 5
noE ] S X64 COLUMNS 2 2 ® pQs | CUTPUTS
> g 3 X84 BLOCKS ® 5 DQr
A2 ( e 3
Al @— < »2) DQs
Ao (12 1
ADDRESS T
INPUTS< l —
As @ z§ <=0 [&— |
=y 20 » [ cLock EE
Aa SEL 133 Ir=I»| cENERATOR E%é X
A3 g-m Qg
= T WRITE CONTROL
A Cpl_‘
™ g2t 83 OERpUT e
13 oZ5 ag
A7 e a a Vee
\_Ats ‘I (3.3v)
¥ GND
- - - - - - o)
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PREL%;;M;}NKARYQ M5M5408FP, TP,RT-85VL ~10VL, -85VLL,-10VLL
e 4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

Nout® irnits 878

gome parar

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage -03~7 \'
Vi Input voltage With respect to GND —-0.3+~Vee + 0.3 \i
Vo Output voltage 0~Vce \
Pd Power dissipation Ta=25C 700 mw
Topr Operating temperature 0~70 c
Tstg Storage temperature —-65~150 C

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

ELECTRICAL CHARACTERISTICS (Ta=0~707C, Vcc = 3.3V+0.3V, unless otherwise noted)

- Limits
Test conditions i
Symbol Parameter e ti ‘ Vi Typ Mo Unit
VIH High-level input voltage 2.0 Vec+0.3V \
ViL Low-level input voltage -0.3* 0.6 \
loH=-1mA 2.4
High-level output voltage v
VoH g tp! g oH= — 0AmA Vec - 0.5V
VoL Low-level output voltage loL=2mA 0.4 \
h Input leakage current Vi=0~Vce +1 HA
lo Qutput leakage current S=VIH,0E=VIH,VIi0=0~Vcc +1 pA
. §=0.2V Minimum 20 30
|
“lect Active supply current Other inputs =0.2V or ZVcc - 0.2V cycle mA
. (AC, MOS level) 1MH
Output-open (duty 100%) z 1.5 3
~VIL W= Minimum
Active supply current §'V"",W'V'H cycle 20 30
Icc2 Other inputs=VH or ViL mA
(AC, TTL level)
Output-open(duty 100%) 1MHz 1.5 3
S=Vcc- 0.2V FP,TP,RT-VL 60
| -
ccs Stand-by supply current v other inputs = 0~Vee FP.TPRTVLL 02 2 HA
lcca Stand-by supply current S=VIH, other inputs=0~Vcc 0.33 mA
*— 3.0V in case of AC(Pulse width=30ns)
CAPACITANCE (Ta=0~70TC, Vcc = 3.3V10.3V, unless otherwise noted)
Symbol Parameter Test conditi Limits i
ymi est conditions Min | Typ | Max Unit
Ci Input capacitance (Ta=25C) Vi= GND, Vi=25mVrms, f = IMHz 6 pF
Co Qutput capacitance (Ta=25C) Vo = GND,Vo = 25mVrms, f = IMHz 8 pF

Note 1: Direction for current flowing into IC is indicated as positive (no mark)
2: Typical value is Vcc=3.3V, Ta=25C
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3-68 ELECTRIC



/Y MITSUBISHI LSls
PREUM‘NA M5M5408FP,TP,RT-85VL,-10VL,-85VLL,-10VLL

aot a fing! specifioation changs.
4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM
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SWITCHING CHARACTERISTICS (Ta=0~70C, Vcc = 3.3V+0.3V, unless otherwise noted)

READ CYCLE
Limits
Symbol Parameter . 85VL-85VLL 10VL-10VLL Unit
Min Max Min Max

tCR Read cycle time 85 100 ns
ta(A) Address access time 85 100 ns
ta (S) Chip select access time 85 100 ns
ta (OE) Output enable access time 45 50 ns
tdis (S) Output disable time after 3 high 30 35 ns
tdis (OE) | Output disable time after OF high 30 35 ns
ten (S) Output disable time after § low 10 10 ns
ton (OE) Output enable time after OF low 5 5 ns
tv () Data valid time after address 10 10 ns

TIMING REQUIREMENTS (Ta=0~70C, Vcc = 3.3V+0.3V, unless otherwise noted)

WRITE CYCLE

Limits
Symbol Parameter M5M5408-85VL,-85VLL | M5M5408-10VL,-10VLL Unit
- Min Max Min Max

tcw Write cycle time 85 100 ns
tww) Write pulse width 55 60 ns
tsu (A) Address set up time 0 0 ns
tsu(AWH) | Address set up time with respect to W high 70 80 ns
tsu (S) Chip select set up time 70 80 ns
tsu (D) Data set up time 35 35 ns
th (D) Data hold time 0 0 ns
trec (W) Write recovery time 0 0 ns
tdis (W) Output disable time after W low . 30 35 ns
tdis (OE) Output disable time after OF high 30 35 ns
ten(w) Output enable time after W high 5 5 ns
ten (OE) Output enable time after OF low 5 5 ns

g MITSUBISHI
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M5M5408FP,TP,RT-85VL,-1 OVL,-85VLL,-10VLL

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

TIMING DIAGRAMS

Read cycle ton
Ao~A18 >( )(
ta(a)
v
ta(s)
3 (Note 4) (Note 4)
tdis (S)
ta (OE) >
SRR fen (09 s’ O
N * o te 4) (XX
14 Ao;}%{o;;}{o. % y, 0’0’0’
i tdis (OE)
ten (S)
DQi~DQse ( ( DATA VALID ) )
(Dout) \ )
W ="H"level
Write cycle (W control mode)
. tcw
Ao~A1s )( )(
tsu ()
5
tsu (A-WH)
/ \
oF /
tsu (A) > tw W) > trec (W)
w /
< tsu (D) > th (D)
DQ1~DGe {STentE
(Din) N/
tdis (W) | &—> [4>! ton (OE)
1dis (OE) |¢ >, ten (W)
DQ1~DAE NN NANNA N AN ;
(Dout) AP IIsY =
MITSUBISHI
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NARY M5M5408FP,TP,RT-85VL,-10VL,-85VLL,-10VLL

4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM
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Write cycle (S control mode)

tcw
Ao-~Ai8 )( )(
tsua) | tsu (S) trec (W)
) /
(Note 6)
9 0.0 0.0 0000050000
(KA > .00
+. 6.0 54 ote 4) < X K X >
W SRR SRS oo
tsu (D) th (D)
DQ1~D!
(Dci:) Qe DATA IN STABLE
Note 3 : Test condition vce
INpUt puls@:=+-+ssrrerrnssensennes VIH=2.2V, ViL=0.4V
Input rise time and fall time*** Sns 1.80
Reference level-* ++VOH=VOL=1.5V DQ
[o) o -« Fig. =
utput loads Fig. 1, CL=30pF 9900 oL
CL=5pF (for ten, tdis) (Including
Transition is measured+500mV from scope and JIG)
steady state voltage. (for ten, tdis) Fig.1 Output load

Note 4 : Hatching indicates the state is "don't care”.
5 : A Write occurs during the overlap of a low S and a low W.

6 : If W goss low simultaneously with or prior to 5, the output remains in the highimpedance state.
7 : Don't apply inverted phase signal externally when DQ pin is in output mode.
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ELECTRIC 3-71




ARY MITSUBISHI LSls
pRELIMINATY - M5M5408FP,TP,RT-85VL,-10VL,-85VLL,-10VLL
4194304-BIT (524288-WORD BY 8-BIT) CMOS STATIC RAM

igation
. fingl sPECH! hang
Notice: Thig ts not ;?“m are subject 1O B
P

Gome Par grmatic |

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

- Limits |
Symbol : Parameter Test conditions Min Typ Max Unit
Vcc (Pp) | Power down supply voltage 2 . Vv
1) Chip select input 3 2.0 v
Voo =3V, §=Vec-0.2V, | FP, TP, RT-VL ) 50
Icc (D) | Power down supply current Otrer a8 Y - 0a 0% HA
*lcc(PD)=1pAat Ta=25C
(2) TIMING REQUIREMENTS (Ta =0~70C, unless otherwise noted)
- Limits ]
Symbol Parameter Test conditions Min Typ Max Unit
tsu (PD) Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms
(3) POWER DOWN CHARACTERISTICS
8 control mode
Vee
3.0V 3.0v
tsu (PD! trec (PD
2.0V 2.0V
g
8=Vce-0.2V
MITSUBISHI

3-72 ELECTRIC'



HIGH SPEED SRAM

(5V Version)







MITSUBISHI LSls
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 MS5MS5257DP,J-12 coovveresesusrisnnenen 12ns(max)
M5MB5257DP,J-15,-15L «eseseseesseeses 15ns(max)
M5M5257DP,J-20,-20L =w=xeeseeeereeess 20ns(max)

® Low power dissipation Active 300mW(typ)
Stand_by (_12,_1 5,_20) .................... 5mW(typ)
Stand-by(-1 5'-,'20'_) ..................... 50 l.lW(tyP)

@ Power downby §

® Single 5V power supply

® Fully static operation

® Requires neither external clock nor refreshing

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

APPLICATION
High-speed memory system

FUNCTION
A write operation is executed during the § low, and W low overlap
time. In this period, address signals must be stable. When W is
low, the Q terminal is maintained in the high impedance state, so it
is possible to connect D and Q terminals directly.

In a read operation, after setting W to high, § to low, and if the
address signals are stable, the data is available at the Q terminal.

PIN CONFIGURATION (TOP VIEW)
(As [1] 24] Ve (5V)
As [2] 23] A )
| As 3] . [22] A7
'<Az [€] ; 21] As
ADDRESS< A1 E 20| A13
W arE  § [ ae (RS
A6 [7] o 18] At
Ao [¢] 2 7] Ao
| A2 [9] 18] At
DATAQUTPUT Q [19] 18] A1 )
WRITE CONTEQtw 1 i3] D DATA INPUT
(OV)GND [i2] i3) & &l-g 1$ELECT
Outline 24P4Y(P)
24P0J(J)

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.

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.

BLOCK DIAGRAM - - - - - -
(Ao (®)
A1(5) - o
o
A2 > @ 18 @2 |%2] MEMORY ARRAY w :
ADDRESS J M@ 2 e 7L- S8 1 512 ROWS s GqDara
weuts | MBS 23 512 COLUMNS o ouTPUT
As(D) & zWm — 2
As @ g a |5
A7 o) |
As(21
- 512//
[ |
COLUMN I/ O
CIRCUITS -
CHIP SELECT INPUTS 3 @—»—-Do S |
, 512 g DATA
* Zu ———(9D pput
y || coLuMN ADDRESS E 2
WRITE CONTROL INPUT W (1) DECODERS a
1 : 18 4‘/ !
|  coLumNINPUT
BUFFERS Voc(5V)
S GND(OV)
I ]

-

\A9A10A11A12A13A14A15A16A17

o

A
ADDRESS INPUTS
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M5M5257DP,J-12,-15,-20,-15L,-20L

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

MODE SELECTION
3 W Mode Data input Data output lcc
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

HVIH LViL XVIHor ViL

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —3.5%~7 Vv
Vi : Input voltage With respect to GND -3.5%~7 Vv
Vo Output voltage —3.5%~7 \V;
Pd Maximum power dissipation 1 w
Topr Operating temperature 0~70 C
Tstg(ias) | Storage temperature (bias) -10 ~ 85 ‘c
Tstg Storage temperature — 65 ~ 150 C

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

ELECTRICAL CHARACTERISTICS ( Ta = 0~70C, Vcc=5V1+10%, unless otherwise noted )

- Limits )
Symbol Parameter Test conditions Min | Typ Max Unit
VIH High - level input voltage 22 | - Vee+0.3 )
ViL Low - level input voltage —0.5* 0.8 Vv
VoH High - level output voltage loH = —4mA 24 Vv
VoL Low - level output voltage loL = 8mA ) 0.4 Vv
i Input current Vi=0~Vce 2 pA
lloz | Off-state output current Vi@) = ViH, Vo= 0~Vce 10 PA
AC(12ns cycle) 140
Vigr= ViL AC(15ns cycle) 130
lcct » Supply current from Vce Output open | AC(20ns cycle) 120 mA
DC 60 75
AC(12ns cycle)
Iccz Stand-by current Vi@ = ViH :g((;g:: 3:::)) x mA
Other Vi 2ViHor S ViL 30
Vi@ =Vec-0.2V | 42 15-20: 1 10 mA
lcca Stand-by current Other VI= 0.2V
or Vi 2Vee - 0.2v | 15L-20L 10 | 100 KA
Note 1. Current flow into an IC is positive, out is negative.
*— 3.0V in case of AC (Pulse width=10ns)
CAPACITANCE
. Limits .
Symbol Parameter Test conditions Min Typ Max Unit
Ci Input capacitance Vi = GND,Vi =25mVrms, f=1MHz 5% pF
Co Output capacitance Vo = GND,Vo=25mVrms, f=1MHz 7 * pF

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

' * MITSUBISHI
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MITSUBISHI LSls

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

vee Vce
Input pulse levels ViH = 3.0V, VIiL = 0V
) 4800 4800
|nput rise and fall time -« everemiiiinn 3ns
Input timing reference levels - VIH=15V,ViL=1.5V ba 30pF ba 5pF
Output timing reference levels - VoH = 1.5V,VoL =1.5V 20 g, 1iG) 2550 == (g, 116y
0utput [0QdS -+ecrerrrereerneninii e F|g1 'F[gz
. Fig.1 Output load Fig.2 Output load for ten, tdis
(2) READ CYCLE
Limits
Symbol Parameter M5M5257D-12 | M5MS5257D-15-15L | MSM5257D-20,-20L Unit
Min Max Min Max Min Max
tcR Read cycle time 12 15 20 ns
ta(a) Address access time 12 15 20 ns
| ta(s) Chip select access time 12 15 20 ns
| tv(A) Data valid time after address change 3 3 3 ns
ten(s) Output enable time after § low -3 3 3 ns
tis(s) Output disable time after § high 0 6 0 7 0 8 ns
tPu Power-up time after chip selection 0 0 0 ns
tPD Power-down time after chip deselection 12 15 20 ns
(3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1<W=H, 5=L >
tcr
ViH
Ao ~ A17 X X
ViL
ta(A)
tva) tv(A)
pQ VoH
(Dout) PREVIOUS DATA VALID UNKNOWI DATA VALID
VoL
Read cycle 2 <WzH> (Note 2)
ViH tcr
g \\ 7[
Vi )
ta(s) o 168) o (Note 3)
Vor (Note 3) e—teniS) i, Y Hi-Z
'(DDQo ) { UNKNOWN X DATA VALID Y
uy VoL
tPD
(]
Ilcc 50%

lcc2

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

g MITSUBISHI
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MITSUBISHI LSls

M5M5257DP,J-12,-15,-20,-15L,-20L
262144-BIT (262144-WORD BY 1-BIT) CMOS STATIC RAM
(4) WRITE CYCLE
Limits
Symbol Parameter M5M5257D-12 M5M5257D-15,-15L | M5M5257D-20,-20L Unit
Min Max Min Max [ Min Max
tcw Write cycle time 12 15 20 | ns
tsu(s) Chip select setup time 10 12 15 ns
tsu(A)1 Address setup time 1 (W CONTROL) 0 0 0 ns
tsu(A)2 Address setup time 2 (§ CONTROL) 0 0 0 ns
tw(w) Wirite pulse width 10 12 15 ns
trec(w) Write recovery time 0 0 0 ns
tsu(D) Data setup time 6 7 8 ns
th(D) Data hold time 0 0 0 ns
tdis(W) Output disable time after W low 0 6 0 7 0] 8 ns
ten(w) Output enable time after W high 0 0 0 ns
tsuaWH) | Address to W high 10 12 15 ns
(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode )
tcw N
Ao~A17 Vi \<
ViL /
tsu(s)
RS 0-0-0-0-0-0-0-0-0-0_0-0-0 ¢-0-0-0_ | HLLEEEEEEE Y 49§ R R R R R R R aa o o o w
X (Noted) KKK XK KK XK KN K KA
s ViL c»!‘0?&?0?0?0?&?0?0?4?0?&?&?
” tsu(A-WH) trec(w) »
tsu(A)1 > tw(w)
ViH
w N /
ViL \__/
tsu(D th(D)
ViH
?D% ) DATA STABLE
ViL
tdis(w)
tenw) (Note 3)
Vi
o V7 2  AILILIIIIS SISV
(Dow) - B Y RSN NN RN NN NN

VoL

Note 4. Hatching indicates the state

is don't care.

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

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

Write cycle 2 (S control mode )

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

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

(Note 6)

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

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

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



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

MITSUBISHI LSIs

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

DESCRIPTION

The M5M5258D is a family of 65536-word by 4-bit static RAMs,
fabricated with the high-performance CMOS silicon-gate MOS
process and designed for high-speed application. These devices
operate on a single 5V supply, and are directly TTL compatible.
They include a power-down feature as well.

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

Fully static operation

Requires neither external clock nor refreshing

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

APPLICATION
High-speed memory system

FUNCTION

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

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

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

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

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

When S is high, the chip is in the non-selectable state, disabling
both reading and writing. In this case the output is in the floating
(high-impedance ) state,useful for OR- ties with other devices.

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

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

MITSUBISHI
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MITSUBISHI LSIs

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

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

HVIH LViL  XVIHor ViL

ABSOLUTE MAXIMUM RATINGS

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

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

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

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

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

* MITSUBISHI '
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MITSUBISHI LSis

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

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

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

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

* MITSUBISHI
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MITSUBISHI LSIs

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

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

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

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

tcw

ViH
Ao~Ai1s )(

ViL

tsu(s)

VIH
5

ViL

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

VIH
w \ /

ViL \—_/

tsu(D) th(D)

VIH
?DC; ) DATA STABLE

ViL

tdis(w)
tenw) (Note 3)

pQ VOoH 7
(Dout)

VoL

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

MITSUBISHI
ELECTRIC
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MITSUBISHI LSIs

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

Write cycle 2 (S control mode)

Ao~A1s

ol

B

DQ
(Din)

DQ
(Dout)

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

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

(Note 6)

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

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

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



MITSUBISHI LSIs

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

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

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

PIN CONFIGURATION (TOP VIEW)

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



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

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

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

4-14
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M5M5278DP,J
M5M5278DFP,

MITSUBISHI LSls

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

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

ABSOLUTE MAXIMUM RATINGS

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

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

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

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

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

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

putp ! oV, ViL 4800 4800

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

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

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

MITSUBISHI
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M5M5278DP
M5M5278DF

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

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

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

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

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

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

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

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

4-16
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MITSUBISHI LSis

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

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

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

Write cycle 2 (S control mode)

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

(Note 6)

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

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

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

z MITSUBISHI
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MITSUBISHI LSIs

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

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

DESCRIPTION

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

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

FEATURES

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

® Easy memory expansion by § ,

©® Three-state outputs : OR-tie capability

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

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

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

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

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

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

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

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

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

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

FUNCTION TABLE

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

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

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

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

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

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

(1) MEASUREMENT CONDITIONS
Input pulse level

|nput rise and fall time «---ececeremeriiii

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

Fig.1 Output load

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

(2) READ CYCLE

ViH = 3.0V, ViL= 0.0V

4800

includi
(scope and JIG)

5
%2550 i

Fig.2 Output load for ten, tdis

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

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

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

(4) TIMING DIAGRAMS

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

Read cycle 2 (Note 4)

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

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

* MITSUBISHI
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MITSUBISHI LSIs

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

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

Write cycle (W control mode)

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

tsu (A) tw (W)

w \ !
tsu (D) th (D)

D DATA STABLE

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

Write cycle (8 control mode)

ASLLSTSSSLLIIIIIILLIIIY,

RS

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

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

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

& MITSUBISHI
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MITSUBISHI LSis

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

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

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

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

' v 2 MITSUBISHI
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MITSUBISHI LSlis

M5M51004BP,J-15,-20,-25,-20L,-25L °

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

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

PIN CONFIGURATION (TOP VIEW)

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

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

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

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

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

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

FUNCTION TABLE

Mode DQ lcc

3 W | OF

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

L H L |Read Dout Active

L H H High-impedance Active

ABSOLUTE MAXIMUM RATINGS

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

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

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

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

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

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

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

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

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

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

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

(1) MEASUREMENT CONDITIONS

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

(2) READ CYCLE

DQ
2550

Fig.1 Output load

Vee

4800

30pF

(Including

scope and JIG)

2550

Vee

4800

SpF

(Includi
scope anngd JIG)

Fig.2 Output load for ten, tdis

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

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

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

W=H

S=L

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

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

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

Write cycle (W control mode)

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

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

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

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

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

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

MITSUBISHI LSis

DESCRIPTION

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

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

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

FEATURES

. Power supply current

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

M5M51288BKP,KJ - 15 15ns 190 mA

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

@ Single +5V power supply

@ Fully static operation : No clocks, No refresh

@ Common data I/0

@ Easy memory expansion by 51,52

©® Three-state outputs : OR-tie capability

@ OF prevents data contention in the /0 bus

@ Directly TTL compatible : All inputs and outputs

PACKAGE
M5M51288BKP
M5M51288BKJ -
M5M51288BVP -

APPLICATION
High speed memory units

FUNCTION

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

A write cycle is executed whenever the low level W overlaps with
the low level §1 and the high level S2. The address must be set up
before the write cycle and must be stable during the entire cycle.
The data is latched into a cell on the trailing edge of W, 51 or Sz,
whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. The output enable input OF
directly controls the output stage. Setting the OF at a high level,
the output stage is in a high-impedance state, and the data bus
contention problem in the write cycle is eliminated.

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

FUNCTION TABLE

PIN CONFIGURATION (TOP VIEW)

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

Outline 32P3H-E
NC : NO CONNECTION

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

When setting S1 at a high level or S2 at a low level,the chip is in a
non-selectable mode in which both reading and writing are
disabled.In this mode,the output stage is in a high-impedance
state,allowing OR -tie with other chips and memory expansion by
S1and Sa.

31 S2 | W | OF Mode DQ Icc

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

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

L H H L |Read Dout Active

L H H H High-impedance Active
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M5M51288BKP,KJ-15,-20,-25,-20L ,-25L
M5M51288BVP-20,-25,-20L ,-25L

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

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

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

ABSOLUTE MAXIMUM RATINGS

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

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

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

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

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

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

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

(1) MEASUREMENT CONDITIONS

vee Vce

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

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

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

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

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

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

(3) WRITE CYCLE

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

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

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

(4) TIMING DIAGRAMS

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

Write cycle (W control mode)

Ao-18

1

S2

DQ1-~8

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

L tew

X XC

L rtsu(s1)

(Note 5)

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

/

/

| tsuay | tw(w) trec(w)

7

tdis(w)
(Note 8) (Note 8)
tdis(OE) »>

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

ten(OE)
(Note 8)

L

tsu(D) th(D)
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M5M51288BKP,KJ-15,-20,-25,-20L ,-25L
M5M51288BVP-20,-25,-20L ,-25L

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

Write cycle ( 81 control mode)

tew

Ao-~16

tsu(a)2 tsu(s1)

trec(w)

1 \

N

S2

(Note 5)

(Note 7)
W (Note 6)

(Note 5)

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

DQi~8 DATA STABLE -

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

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

9: ten, tdis are periodically sampled and-are not 100% tested.
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M5M51288BKP,KJ-15,-20,-25,-20L,-25L
M5M51288BVP-20,-25,-20L.,-25L

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

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

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

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

MITSUBISHI LSIs

DESCRIPTION

The M5M5V278D is a family of 32768-word by 8-bit static RAMs,
fabricated with the high-performance CMOS silicon-gate MOS
process and designed for high-speed application.These devices
operate on a single 3.3V supply, and are directly TTL compatible.
They include a power-down feature as well.

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

@ Fully static operation

@ Requires neither external clock nor refreshing

@ All inputs and outputs are directly TTL compatible

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

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

APPLICATION
High-speed memory systems

FUNCTION

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

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

When ¥ is high, the chip is in the non-selectable state, disabling
both reading and writing. In this case the output is in the floating
(high-impedance ) state, useful for OR- ties with other devices.

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

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

PIN CONFIGURATION (TOP VIEW)

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

Outline 28P4Y(P)

28P0J(J)

OF & 21] A1o

Ao . 20] 5

As [19] DQs

A7 18] DQ7

As [17] DQs

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

As M5M5V278DVP E GND(OV)

As [13] DQs

As 12 DQ2

A2 1] DQ1

A1 [10] As

A14 [6] (9] A1t

A13 N (8] Ar2

K

Outline 28P2C-A

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

HVIH LVIL  XVIHor ViL

MITSUBISHI
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M5M5V278DP,J,VP-15,-20

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

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

MITSUBISHI
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M5M5Vv278DP,J,VP-15,-20

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

ABSOLUTE MAXIMUM RATINGS

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

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

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

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

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

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

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

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

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

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

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

oF VIH \

ViL \ }

ta(OE) 1dis(OE)

tcr

(Note 3)

ten(OE)

DQ VoH (Note 3)

DATA VALID
(Dour) VoL

UNKNOWN

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

MITSUBISHI
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M5M5Vv278DP,J,VP-15,-20

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

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

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

Ao~A14

DQ
(Din)

DQ
(Dout)

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

Note 5. Hatching indicates the state is don't care.
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M5M5V278DP,J,VP-15,-20

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

Write cycle 2 ( § control mode)

e tew

ViH
X X

ViL

tsu(s)

Vi
5 N }/

ViL

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

VIH
33?1) DATA STABLE

ViL

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

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

- MITSUBISHI
5_g ELECTRIC



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

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

" Notice This bje!

Some parama(ric fimits are
0

MITSUBISHI LSls

DESCRIPTION

The M5M5V278E is a family of 32768-word by 8-bit static RAMs,
fabricated with the high-performance CMOS silicon-gate MOS
process and designed for high-speed application. These devices
operate on a single 3.3V supply, and are directly TTL compatible.
They include a power-down feature as well.

FEATURES

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

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

@ Power downby S

@ Single 3.3V power supply

@ Fully static operation

@ Requires neither external clock nor refreshing

@ All inputs and outputs are directly TTL compatible

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

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

@ All address inputs are changeable with each other

APPLICATION
High-speed memory systems

FUNCTION

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

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

When § is high, the chip is in the non-selectable state, disabling
both reading and writing. In this case the output is in the floating
(high-impedance) state,useful for OR-ties with other devices.

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

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

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

H:VIH L:VIL X:VIH or VIL

PIN CONFIGURATION (TOP VIEW)

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

(<Y
Outline 28P2C-A

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

SQQCMC:&%O“

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

OUTPUT ENABLE
INPUT 5_5% -q__J

GND(0V)

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

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

ABSOLUTE MAXIMUM RATINGS

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

Fig.1 Output load

Fig.2 Output load for ten,tdis

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

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

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

‘ ' :& - MITSUBISHI
5-12 ' : \ ELECTRIC




. gication :
fina) t:o::;mem 10 chang®

oRELIMINARY

a
i NOL
Notice Th\:ﬂ atric limnits &
g -

gome D3

MITSUBISHI LSlis

M5M5V278EJ,VP-10,-12,-15

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

ELECTRIC

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

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

Write cycle 2 (S control mode )

Ao~A14

DQ
(Din)

DQ
(Dout)

ViH

ViL
ViH

ViL

ViH

ViL

VIH

ViL

VoH

VoL

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

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

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

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

DESCRIPTION

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

FEATURES

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

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

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

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

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

® MODE pin allows either liner or interleaved burst

@ Snooze mode pin (ZZ) for power down

@ CLK stopped stand by mode.

©® 32-bit wide data I/O

APPLICATION
486/PentiumT™/PowerPCTM processor second level caches

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

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

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

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

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

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

MITSUBISHI

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

2 o B z
wp . we mwm =
oz > 52 2929 )
a ® a pir}
<Z * 3 Q= w z
2222222295282 2x22325= °
BIBIRISIEIRIRIEIR BIRIBIBIBIRIEIE z
ON[] o5 ON g
62 sindino
Sifiliod Lol el ot
viva | 20q [es] 2] 1€DQ Jviva
(AE"€)D0A [ 12| DOOAINEE)
(AO)OSSA [ss] 92] OSSA(A0)
£0Q [og} sz] 0e0a
g o0l 2 =00 [ Seite
viva | sOa [es] ee] .20Q | viva
904 [es} 22| 1200
(n0)OSSA [og 12] OSSA(NO)
(AE"EYO9A [19] [oz] D99A(AE'E)
5 SLNdLNO
sipdine 100 ks o1] 200 | S0
viva | 80q [e9] o [81] seo@ | viva
JZOONS - (Ag"€)odA [e9) T 51 ON a
ON [s9) o s1] 9oA(AE'E) Tawd W
(AQ)ssA [z9) m vl Ld — -mots =4
SLNd1NO =
sinanid 04 & e veDQ \wﬁm_ﬁo )
v1va |oinq [e9) 21 20 | viva =
(AE€)O20A o] 11 DOOA(AEE) o
(A0)OSSA [14] o1] OssA(A0)
100 24 6] 2200
siaine J0a [ 1200 [S00
viva |e:0a v [2] 02DQ | Viva
\W, r10a [ 9] 6100
5 (A0)OSSA [} [s]ossA(A0)
o (Ae€lodony] [7]029A(AEE)
(]
£ =iaghae froa | clo0alsinee
= vivalpoa M 2] 210Q Jviva
m ON o8] [L]ON
5 22 X2 o RSN RED 0% £
3 S iERECEBISSSEERES DTS
[T n 85 mn [ SSoR———— B2 g2
2 wo 23 v 32 mumn_m SNEZ wwe WD wo
o oo 32 hory 38232 So bEu gz g
13 a~= g mmwm BMLEH e BWB o< Q=
z < 8 322k mm_m g 5 s o 2
a m 8 %5 g w o
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L
1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Vce Vce Power Supply (3.3V)

Vss Vss Ground (0V)

‘| VecQ VceQ 1/0 Buffer Supply (3.3V)

VssQ VssQ 1/0 Buffer Ground (0V)

5-18
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MITSUBISHI LSIs

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

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

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

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

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

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

Linear Burst Sequence (when MODE = LOW)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

WRITE TRUTH TABLE

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

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

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

ASYNCHRONOUS TRUTH TABLE

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

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

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

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

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

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

ABSOLUTE MAXIMUM RATINGS

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

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

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

21. Icca does not depend on CLK frequency and input level.
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MITSUBISHI LSIs

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

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

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

MITSUBISHI LSis

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

(2) TIMING CHARACTERISTICS
Limits
. 100MHz 75MHz 66MHz 60MHz |
Symbol Parameter 5 7L 8, 8L 30, 100 Unit
Min | Max | Min [ Max | Min | Max | Min | Max
Clock
tke Clock cycle time 10 13.3 15 16.7 ns
tkH Clock HIGH time 3.5 5 6 6 ns
KL Clock LOW time 3.5 5 6 6 ns
Output Times
ta(k) Clock access time 5.5 7 8.0 10 ns
tv(k) Data valid time from Clock 2 2 3 3 ns
ten(K) * Output enable time from Clock 0 0 0 0 ns
tdis(K) Output disable time from Clock 1 5.5 2 6 2 6 2 6 ns
ta(OE) OE access time 5.5 6 6 6 ns
ten(OE) Output enable time from OE 0 0 0 0 ns:
1dis(OE) Output disable time from OE 1 5 2 6 2 6 2 6 ns
Setup Times
tsu(a) Address 2 2.5 2.5 25 ns
tsu(AS) Address Status (ADSC, ADSP) 2 2.5 2.5 2.5 ns
tsu(AA) Address Advance (ADV) 2 25 25 25 ns
tsu(w) Byte Write Enables (MEW, GW, BWs) 2 2.5 2.5 2.5 ns
tsu(D) Data-in 2 2.5 2.5 2.5 ns
tsu(s) Chip Select enables (51, 32, S2) 2 2.5 25 2.5 ns
Hold Times
th(A) Address 0.5 0.5 0.5 0.5 ns
th(as) Address Status (ADSC, ADSF) 0.5 0.5 0.5 0.5 ns
th(AA) Address Advance (ADV) 0.5 0.5 0.5 0.5 ns
thw) Byte Write Enables (MBW, GW, BWs) 0.5 0.5 0.5 0.5 ns
th(D) Data-In 0.5 0.5 0.5 0.5 ns
th(s) Chip Select (31, 32, S2) 0.5 0.5 0.5 0.5 ns
ZZ, MODE FT
tzzs 2ZZ Stand-by 30 30 30 30 ns
tzzRec ZZ Recovery 30 30 30 30 ns
tcFG Config setup (MODE, FT) 40 53.3 60 66.7 ns
Note 22. All parameters except tzzs, tzzREC in this table are measured on condition that ZZ = LOW fix .
23. Test conditions is specified with the output loading shown in Fig. 1 unless otherwise noted.
24. When enable and disable time (ten, tdis) are measured, Output loading is specified with CL = 5pF as in Fig. 2.
The transition is measured+500mV from steady state voltage.
25. The enable and disable time are sampled.
26. ADSF and ADSC must not be asserted during tzzs and tzzREC, due to a guarantee of data retention for snooze mode.
If synchronous inputs are made combinations of WRITE state during tzzs, memorized data may be destroyed.
27. Configuration signals ( MODE and FT )are static and must not change during normal operation.
MITSUBISHI
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- M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

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

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

t

W7 BN AN AN N v,

. |
| | | | |

%)

[z

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

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

1 I

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

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

(4) WRITE TIMING

CLK

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

|
tsus)lths) :
|

. W&. z% W' v

tsu(an) | thia)
5
%

(Note3)
tsu(D)th(D)

|
|
|
T
L

| | |

| | |

| | |

| | |

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

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

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

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

5. ZZ = LOW fix.
}‘MITSUBISHI
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

(5) READ/WRITE TI?MNG

CLK

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

7///’4'/ DL Z

| | | ! |

| l l | | | | |

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

| | pe—> X | ! | | ! |

7 t 4 | t —t t t

" 04 0 | R
| | | | |

| | | | | | |

1 | | | |

[N | |

|
|
! !
! |
e—> ' I
I
R N7\ W ”7//“///2// 0
(Note 2 AL W 749728 7
I I | ! I I I I I
I I i ' I I I I | I
| I I ! I I | | I I
I I i ! I | I I I I
| | | |
ADV | | | | /A '
| T T T T T
| I I ! I I | I | ]
I - I ' I | | | I I
| I I ! ] I | I | ]
—_ I ! I I | I
| | | | | | |
OF | | | | | | J/
I 4 4 —t —
| | [ | | | |
| | | | [ | | 1
I I | tsu(D) th(D) | | I |
i | | ta(K) e | | | |
5 ngh-Z f D ten(OE)
r (A2)
ten(K)
Q tdis(OE) (Note 1)
High-Z Q a\
(A1) [ (Aa) A3+1 (As+2)f
Single READ Single WRITE BURST READ
I
Note 1. Q(A3) refers to output from address A3. Q(A3+1) refers to output from the next internal burst address 7 DON'T CARE
following A3. A
2. S2 and S2 have timing identical to §1. On this diagram, when 51 is LOW, 52 is LOW and S2 is HIGH.
When &1 is HIGH, 52 is HIGH and S2 is LOW. E UNDEFINED
3. ZZ = LOW fix.
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M5M5V1132FP-6,-7,-8,-10,-7L,-8L,-10L

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

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

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

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

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

DESCRIPTION

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

FEATURES

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

M5M5V1132AFP,GP-8
® Low power dissipation

8.0ns/15.0ns (66MHz)

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

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

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

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

FUNCTION

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

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

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

normally y operates after 20nge of the wakn un nnrlnd

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

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

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

MITSUBISHI
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PIN CONFIGURATION (TOP VIEW) Sux
28 25 I L 28 28
[~ a < a e [~ <5a S
B35s 5 s3is. 5| B3z s g3is
TTIOTIIIRT S S E‘gg’b’méi‘?'g‘?
2988523838853 88288388858982883¢
AIRIRISIERIERNEEEEEEEERBREEEEIEIRBIRIREIEIE

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

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

z5 z5 z5 £34 z5 z5 z5
(s} [} o 3= [} ° o
4]
E
Outline FP: 100P6S-C (QFP) .
GP: 100P6A (LQFP) NC : NO CONNECTION
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BLOCK DIAGRAM
Vee (3.3V) Vss (0V) VeeQ (3.3V) VssQ (0V)
- —POee 00O - OOV - DOV DE—,
Ao (37
A1 (9
A2(3 I
A3 (@)
A4 (33
As @
Asl 13 15
ADDRESS X ADDRESS 15
iNPUTS | A7 69 REGISTER 7 7 7
1 As@
A9 @)
A0 @ ho A1
A11@)
A12@9
A13@
LA14 @ A
BURST . 0
contRB: MODE G Do Di ® =
SNOOZE MODE L . Qi Ar 58 | 5@ =
ADDRESS -5 ' a E W
ADVANCE ADV BURST 5215 &
GLOOK CLK @ P> COUNTER ow |0R&
INP Qo [— Ao « 5
= - LOAD =
surst [ADSC -4
iy pR— L <
| =
ADSP! D1~Ds gl
— BYTE1  be
R > BYTE1
WRITE DRIVER |8
BW1 j\ o WRITE REGISTER
Ds~D1s
—f
S BYTE 2 BYTE2 ey
BW2 »—1\ WRITE REGISTER WRITE DRIVER[8 | 32K x 32
i/ : MEMORY
D17-D24 | Vppay [32]
BYTE y—>]
WRITE > BYTE3 —» BYTE3
ENABLES | BW3 WRITE REGISTER WRITE DRIVER| 8
L/ D25~D32
Y ovres > BYTE4 |} 1
MASTER | BWa ——]\ WRITE REGISTER WRITE DRIVER | 8
WRITE\MBW @ 1/
EnABLE ¥ W 32 INPUT
ENABLE (S7(6g S sereRT L - REGISTERS |}
A
CHIP SELECT ) S (@ ﬂ REGISTER | -
INPUTS =
E? - r-—U
CHIP _l
SELECT
DELAY
REGISTER 1
N BEG 4
weur OF z
ENABLE - - - - - - - J—
Note: The Block Diagram illustrates simplified device operation. See Truth Table, pin descriptions and
timing diagrams for detailed information.
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PIN FUNCTIONS
Pin Name Function
Ao~A14 Synchronous These inputs are registered and must meet the setup and hold times around the rising
Address Inputs edge of CLK.
MBW Synchronous Master This active LOW input is used to enable the individual byte write operation. The
Byte Write Enables individual byte write operation is performed when MBW is LOW and GWi is HIGH. The
global write operation (a write to all 32 bits) is performed when GW is LOW.
GW Synchronous Global This active LOW input is used to enable the global write operation (a write to all 32 bits)
Write Enables and must meet the setup and hold times around the rising edge of CLK.

BW1, BW2, Synchronous Byte
BWs3, BW4 Write Enables

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

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

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

DQ1~DQs32 Data I/0

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

zz Snooze Mode Input

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

MODE Burst Mode Control

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

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

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

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

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

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

Vce Vee Power Supply (3.3V)

Vss Vss Ground (0V)

VeeQ VeeQ 1/0 Buffer Supply (3.3V)

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

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

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

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

BURST SEQUENCE TABLE

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

Linear Burst Sequence (when MODE = Vss)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ASYNCHRONOUS TRUTH TABLE

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

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

ABSOLUTE MAXIMUM RATINGS

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

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

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

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

Note 18. ** ViLmin is -2.3V and VIHmax is VccQ+2.3V in case of AC (Pulse width =3ns).
19. "Device Deselected” means device is in POWER-DOWN mode as defined in the truth table.
20. When CLK is stopped and all inputs are fixed in CMOS level, spec. of ICC3 can be achieved even if device selected state.
21. Icca does not depend on CLK frequency and input level.
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

CAPACITANCE
- Limits
S | Parameter Test conditions
ymbo Min [ Typ [ Max | Y
Ci Input capacitance Vi = GND, Vi = 25mVrms, f = 1MHz 6 pF
Co Qutput capacitance Vo = GND, Vo = 25mVrms, f = 1MHz 8 pF
This parameter is sampled.
THERMAL RESISTANCE
Limits
Symbol Parameter Test conditions M5M5V1132AFP M5M5V1132AGP Unit
Min [ Typ [ Max | Min | Typ | Max
Mounted on 70 X 70 X 1.6t Mitsubishi
standard PC board, Air velocity 61 68
8A Thermal resistance - | = 0 m/s ~
Junction to Ambient [ Mounted on 70 X 70 X 1.6t Mitsubishi m
standard PC board, Air velocity 43 49
=1.0m/s
Thermal resistance - . . o
64c Junction to Case Immersed in fluorinert 21 12 CwW
This parameter is sampled.
AC ELECTRICAL CHARACTERISTICS (Ta = 0~70C; Vcc = 3.13~3.60V, unless otherwise noted)
(1) MEASUREMENT CONDITIONS
]npu( pulse levels «eeesceescsssnnneninninneneans ViH = 3.0V, ViL=0V
|nput rise and fa" times .............................................. 1 .5"5
Input timing reference levels - VIiH=1.5V,ViL=1.5V
Output reference levels «:-..coveeeee VoH = 1.5V, VoL = 1.5V
Output load Fig. 1, 2 +3.3V
o 30pF gawn
(Including wiring and JIG) Q )
_L5pF
353Q  Z=(ncluding scope and JIG)
=
VL=1.5V
Fig. 1 Output load Fig. 2 Output load for ten, tdis
MITSUBISHI
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1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM

(2) TIMING CHARACTERISTICS

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

Clock

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

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

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

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

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

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

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

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

r—v

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

@W@@%W@%@%%

B

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

s 7 AL
(Note 2) : !

ADV

tais(k)

h—»

. '
Single READ L BURST HEAD
I~ 'I

Z DON'T CARE

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

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

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

|
|

~ ADSP Z:@
|

ADDRESS

Write

|

| |
tsu(s;gv(f I
|

|
S |
(Note 2) 1 ]
]
|

| |

ADV

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

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

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

5. ZZ = LOW fix.
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PRELIMINARY M5M5V1132AFP,GP-3,-4,6,-7,-8

ification
. final spect ange
Notice: THis 1% nm;.?mﬁs ace subject 10 oh

Some parame(r® 1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM
(5) READ/WRITE TIPING e | | | | | | |
CLK A
| | | | |
| | ! I I I
! ( ! | | |
I tsuA)tha) | | I I I
I I : i : |
ADSP : I

L

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

I I M

]
| I I :
I : lsu(“ﬂ‘th(w :

-—— - — e - = - — e e e - -——

—_————

! P—P

| |
| |

I tsy(s) Ith(s)

W*;%%%W% Z

Si
(Note 2)

Vi

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

|
|
|
|
' /
| | +
I ! I ! I I I
] I | I l I I I
| | | I tsuD)th(D) | | |
| I | ta) [ F o | | |
ngh_z . ﬁ—’ D 1 -9 ten(OE)
D n (A2)
ten(k)
a tdis(OE) (Note 1)
High-Z Q Q Q Q L
(A1) (A3) (A3+1), (A3+2)
|, Single READ  Single WRITE | L BURST READ N
I~ T M I~ gl
Note 1. Q(A3) refers to output from address A3. Q(A3+1) refers to output from the next internal burst address 7 DON'T CARE
following As. i 2 )
2. S2.and S2 have timing identical to §1. On this diagram, when §1 is LOW, S2 is LOW and S2 is HIGH.
When St is HIGH, S2 is HIGH and S2is LOW. g UNDEFINED
3. ZZ = LOW fix.
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otice: This i$ r? irnits are SU
Soma pasarernc ! 1048576-BIT(32768-WORD BY 32-BIT) SYNCHRONOUS BURST SRAM
(6) SNOOZE MODE TIMING

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

NS Sy | T | N

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

L T i e A

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

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

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

i Z : DONT CARE

. ﬁ UNDEFINED

If synchronous inputs are made combinations of WRITE state during tzzs and tzZREC, memorized daia may be desiroyed.
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Facsimile: (03) 3218-2852

Overseas Marketing Manager
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Telephone: (0727) 82-5131
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HONG KONG
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Telephone: (02) 735-3030
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Telephone: (408) 730-5900
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Telephone: (714) 236-6270
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Telephone: (303) 546-6300
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Telephone: (612) 938-7779
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Telephone: (708) 298-9223
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Mitsubishi Electronics America, Inc.

9000 Royal Lane
Irving, TX 75063
Telephone: (214) 929-0046
Facsimile: (214) 929-5363
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Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801

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

MID-ATLANTIC

Mitsubishi Electronics America, Inc.
800 Cottontail Lane

Somerset, NJ 08873

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

SOUTH ATLANTIC
Mitsubishi Electronics America, Inc.

2500 Gateway Center Blvd., Suite 500

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

SOUTHEAST

Mitsubishi Electronics America, Inc.
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433

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

ATLANTA

Mitsubishi Electronics America, Inc.
6100 Atlantic Bivd.

Norcross, GA 30071

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

SAN DIEGO

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

San Diego, CA 92127

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

NEW YORK
Mitsubishi Electronics America, Inc.

300 Westgate Business Cntr., Ste. 160

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

PUERTO RICO
Mitsubishi Electronics America, Inc.

American Airlines Building, Suite 500

1509 Lopez Landron ’
Santurce, PR 00911

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

CANADA

Mitsubishi Electric Sales Canada, Inc.

6185 Ordan Drive, Unit #110

Mississauga, Ontario, Canada L5T 2E1

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

Mitsubishi Electronic Sales Canada,

Inc.

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

GERMANY
Mitsubishi Electric Europe GmbH
Headquarters

Gothaer Str. 8

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

Mitsubishi Electric Europe GmbH
Munich Office

Fraunhoferstr.

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

Mitsubishi Electric Europe GmbH
Stuttgart Office

Zettachring 12

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

Mitsubishi Electric Europe GmbH
Frankfurt Office

(Power Semiconductors)
Promenadenstr. 16

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

FRANCE

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

92563 Rueil Malmaison Cedex, France

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

ITALY

Mitsubishi Electric Europe GmbH
Milano Branch Office

Centro Direzionale Colleoni
Palazzo Perseo 2

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

Facsimile: 39-605 32 12

SWEDEN
Mitsubishi Electric Europe GmbH
Hammarbacken 14

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

SPAIN

MELCO lIberica, S. A.

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

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

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

Hatfield

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

AUSTRALIA

Mitsubishi Electric Australia Pty. Ltd.
348 Victoria Road

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

Facsimile: (2) 898-0484
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