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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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E4M DRAM (5V Version)
M5M44100BJ,TP-6,-7,-65,-7S

Fast Page Mode 4194304-Bit (4194304-Word by 1-Bit) Dynamic RAM -eremereeeseineinnns 2-3
M5M44100CJ,TP-5,-6,-7,-5S,-65,-7S '

Fast Page Mode 4194304-Bit (4194304-Word by 1-Bit) Dynamic RAM ««teereerinisnnne. 2-27
M5M44400BJ,TP-6,-7,-6S,-7S

Fast Page Mode 4194304-Bit (1048576-Word by 4-Bit) Dynamic RAM ::-ceiereeessinacenens 2 - 49
M5M44400CJ,TP-5,-6,-7,-55,-6S,-7S )

Fast Page Mode 4194304-Bit (1048576-Word by 4-Bit) Dynamic RAM wereerreriveiiinnes 2-173
M5M44800CJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 4194304-Bit (524288-Word by 8-Bit) Dynamic RAM «wseermriemnniineen 2-96
M5M44260CJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 4194304-Bit (262144-Word by 16-Bit) Dynamic RAM «-eeeeeeereneniieenie 2-117
M5M44265CJ, TP-5,-6,-7,-5S,-6S,-7S
: EDO (Hyper Page Mode) 4194364-Bit (262144-Word by 16-Bit) Dynamic RAM::eeeeeee 2-146

IEX 4M DRAM (3.3V Version)
M5M4V4400TP-6,-7,-8,-6S,-7S,-8S

Fast Page Mode 4194304-Bit (1048576-Word by 4-Bit) Dynamic RAM wewseirerisniiinns 3-3
M5M4V4800TP-7,-8,-75,-85 ‘ - o

Fast Page Mode 4194304-Bit (524288-Word by 8-Bit) Dynamic RAM «-eeeeeemmimeiiiiiiees 3-25
M5M4V4800CTP-6,-7,-6S,-7S

Fast Page Mode 4194304-Bit (524288-Word by 8-Bit) Dynamic RAM «rorereeeeeirriniinnn 3-47
M5M4V4260TP-7,-8,-7S,-8S

Fast Page Mode 4194304-Bit (262144-Word by 16-Bit) Dynamic RAM wrrereeereescrienennnns 3-68
M5M4V4260CTP-6,-7,-6S,-7S

Fast Page Mode 4194304-Bit (262144-Word by 16-Bit) Dynamic RAM «coreereeeeneinninnins 3-98
M5M4V4265CTP-6,-7,-6S,-7S

EDO (Hyper Page Mode) 4194304-Bit (262144-Word by 16-Bit) Dynamic RAM:--reeeee 3-127

| x MITSUBISHI
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CONTENTS
¥ 16M DRAM (5V Version) Page

M5M416100BJ,TP-5,-6,-7

Fast Page Mode 16777216-Bit (16777216-Word by 1-Bit) Dynamic RAM «-eooeeveeeeeniees 4-3
M5M416400BJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 16777216-Bit (4194304-Word by 4-Bit) Dynamic RAM swoeeemvevenennens 4-22
M5M416400CJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 16777216-Bit (4194304-Word by 4-Bit) Dynamic RAM «oeoreeereiiniies 4-42
M5M416405CJ, TP-5,-6,-7,-55,-65,-78 ’

Hyper Page Mode 16777216-Bit (4194304-Word by 4- Bnt) Dynamic RAM:-eeesreeereeeses 4-63
M5M417400BJ,TP-5,-6,-7,-55,-6S,-7S

Fast Page Mode 16777216-Bit (4194304-Word by 4-Bit) Dynamic RAM s-reereerveeeaees 4-87
M5M417400CJ,TP-5,-6,-7,-58,-6S,-7S

Fast Page Mode 16777216-Bit (4194304-Word by 4-Bit) Dynamic RAM «weremereereneees 4-107
M5M417405CJ,TP-5,-6,-7,-55,-6S,-7S

Hyper Page Mode 16777216-Bit (4194304-Word by 4-Bit) Dynamic RAM:--coeeerereesne 4~ 128
‘M5M417800AJ,TP-6,-7,-65,-7S ,

Fast Page Mode 16777216-Bit (2097152-Word by 8-Bit) Dynamic RAM sseeeesiecnninnns :4-152
M5M417800CJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 16777216-Bit (2097152-Word by 8-Bit) Dynamic RAM -rwreereeereeees 4~ 173
M5M417805CJ,TP-5,-6,-7,-5S5,-6S,-7S

Hyper Page Mode 16777216-Bit (2097152-Word by 8-Bit) Dynamic RAM:::--eeeeseenee 4-194
M5M416160BJ,TP-6,-7,-6S,-7S

Fast Page Mode 16777216~ Brt (1048576 Word by 16-Bit) Dynamic RAM «-mxeeeeemneniees 4-218
M5M418160BJ,TP-6,-7,-6S,-7S

Fast Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynamic RAM -ceeteeererenns 4 - 248
M5M4181658J,TP-6,-7,-65,-7S

Hyper Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynamic RAM:sereeivennne 4-278
M5M416160CJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynamic RAM =+oreeevrmeeeees 4 - 308
M5M418160CJ,TP-5,-6,-7,-5S,-6S,-7S :

Fast Page Mode 16777216-Bit (1048576-Word by 16- But) Dynamic RAM «werovreeeneneen 4 -338
M5M416165CJ,TP-5,-6,-7,-55,-65,-7S

Hyper Page Mode 16777216-Bit (1048576-Word by 16- Bat) Dynamic RAM:--eveeneeeees 4 - 368
M5M418165CJ,TP-5,46,-7,-5S,-6S,-7S ‘

Hyper Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynamic RAM:«weweeeeres 4 -399

B 1sM DRAM 3.3V Version)

M5M4V16400BJ,TP-6,-7,-6S,-7S

Fast Page Mode 16777216-Bit (4194304-Word by 4-Bit) Dynamic RAM sooeeermessieeinien 5-3
M5M4V16400CJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 16777216-Bit (4194304~Word by 4 Bit) Dynamic RAM weseereicseeiinn 5~-23
M5M4V16405CJ,TP-5,-6,-7,-5S,-6S, -78 ‘

Hyper Page Mode 16777216-Bit (4194304-Word by 4-Bit) Dynamic RAM:eemeereeennn 5—-44
M5M4V17400BJ,TP-6,-7,-6S,-7S

Fast Page Mode 16777216~Bit (4194304-Word by 4-Bit) Dynamic RAM wee-ereereereeeninn 5 - 68

* MITSUBISHI
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CONTENTS

MSM4V17400CJ,TP-5,-6,-7,-5S,-65,-7S Page

Fast Page Mode 16777216-Bit (4194304 Word by 4- Blt) Dynamic RAM -ivevinninlons 5 — 88
M5M4V17405CJ,TP-5,-6,-7,-5S,-6S,-7S .

Hyper Page Mode 168777216-Bit (4194304-Word by 4-Bit) Dynamic RAM eveervmsiestnne, 5-109
M5M4V17800AJ,TP-6,-7,-6S,-7S ‘

Fast Page Mode 16777216-Bit (2097152 Word by 8-Bit) Dynamic RAM weiiceecivins 5 — 133
M5M4V17800CJ,TP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 16777216-Bit (2097152 Word by 8-Bit) Dynamw RAM creveeciniaeninnens 5-154
M5M4V17805CJ,TP-5,-6,-7,-58,-6S,-7S

Hyper Page Mode 16777216-Bit (2097152-Word by 8-Bit) Dynamic RAM wweeeerevnis - 5-175
M5M4V16160BTP-6,-7,-6S,-7S

Fast Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynan'lic RAM «wteee SACILLRRD ~5-199
M5M4V18160BTP-6,-7,-6S,-7S '

Fast Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynamic RAM «werseeeesseeeenss 5 — 229
M5M4V16165BTP-6,-7,-6S,-7S

Hyper Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynamic RAM: - aseant 5- 269
M5M4V18165BTP-6,-7,-6S,-7S

Hyper Page Mode 16777216-Bit (1048576 Word by -16-Bit) Dynamic RAM-:eeienie § — 289
M5M4V16160CTP-5,-6,-7,-5S,-6S,-7S

Fast Page Mode 16777216-Bit (1048576 Word by 16-Bit) Dynamic -RAM «wiwieeerereeis 5= 319
M5M4V18160CTP-5,-6,-7,-5S,-6S,-7S :

Fast Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynamic RAM--~--5 ------------ 5-349
M5M4V16165CTP-5,-6,-7,-55,-6S,-7S

Hyper Page Mode 16777216-8it (1048576-Word by 16-Bit) Dynamic RAM:-wwieemeres 5 - 379
M5M4V18165CTP-5,-6,:7,-5S,-6S,-7S o

Hyper Page Mode 16777216-Bit (1048576-Word by 16-Bit) Dynam:c RAM v 5-410
M5M4V18167CTP-5;-6,-7,-5S,-65,-7S

Pipeline Burst Mode 16777216-Bit (1048576-Word by 16-Bit)’ Dynamic RAM i svesdaesies 5—-441

I} 16M SYNCHRONOUS DRAM (3.3V Version)

M5M4S16S31CTP-7,-8,-10 . : L

16777216~ Bit (2—\Bank x 1048576-Word by 8-8it) Synchronous Dynamic RAM ------------ 6-3
M5M4S16S21CTP-7,-8,-10 L

16777216-Bit (2-Bank x 2097152- Word by 4-Bit) Synchronous Dynam:c RAM roeeeeenenee 6-44

CONTACT ADDRESSES FOR FURTHER INFORMATION
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INDEX BY FUNCTION
W 4M-Bit DRAM (5V Version)
Memory | Configuration F . Aﬁf,,":s _Power Package
cepacity| (Word  Bit) unction mode l(Vla:)( dles pation Type name outline Page
ns,
M5M44100BJ- 6 26P0J
Fast Pags 60 | 400 HUeNi241008TP-6 26P3Z-E
70 | aso | MBM44100BJ-7_ 26P0J
M5M44100BTP-7 26P3Z-E |, o
60 | 400 |MBEM44100BJ-6S 26P0J
Solf- Refrosh mode MEM44100BTP-65 26P3Z-E
Low Power 70 | 3s0 |MEM44100BJ-TS 26P0J
M5M44100BTP-7S 26P3Z-E
50 | 500 |MBMA44100C)-5 ok | 26P0J
AMX T M5M44100CTP-5 %% | 26P3Z-E
Fast Page 60 | 400 |MBM44100C)-6 * | 26P0J
M5M44100CTP-6 * | 26P3Z-E
70 | 3s0 |MBM44100CJ-7 * | 26P0J
MB5M44100CTP-7 k[ 26P3Z-E |, _,,
50 | s00 |MEM44100CJ-58 *% | 26P0J
Fast Page MBM44100CTP-5S *% | 26P3Z-E
Sef-Refrosh mode 60 | 400 mgmgggifﬁs : gg‘;g;_ -
ow Fower 7o | 250 LMEMA2100C)-75 * | 26P0J
M MB5M44100CTP- 7S % | 26P3Z-E
60 | 400 | MBM44400BJ-6 26P0J
Fast Page MB5M44400BTP-6 26P3Z-E
70 | aso | MBM44400BJ-7 26P0J
M5M44400BTP- 7 26P3Z-E |,_,q
60 | 400 |MBMA44400BJ-6S 26P0J
Self_FRaggrezggfn odo M5M44400BTP-6S 26P3Z-E
Low Power 70 | 350 |MBM44400BJ-7S 26P0J
M5M44400BTP-75 26P3Z-E
50 | s00 |M5M44400CJ-5 *% | 26P0J
Mx4 M5M44400CTP-5 %% | 26P3Z-E
Fast Page 60 | a00 | MBM44400CJ-6 * | 26P0J
M5M44400CTP-6 * | 26P3Z-E
70 | 3s0 |MB5M44400CU-7 * | 26P0J
MBM44400CTP-7 *| 26P3Z-E |, .o
50 | 500 |MBMA44400CJ-5S *% | 26P0J
e
Se'fl_gff’f;i';’;’rwde 60 | 400 MUeia4400CTP-69 * | 26P3Z-E
70 | 350 |M5M44400CJ-7S * | 26P0J
M5M44400CTP-7S * | 26P3Z-E
% : New product %k : Under development
x MITSUBISHI
ELECTRIC 1-3
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INDEX BY FUNCTION
Il 4M-Bit DRAM (5V Version) (Cont.)
. . Ao.cess Power Package P
x;’;‘;’t; %&ggufgg; Function mode %E% disipaton Type name, outlinge Page.
50 | 450 |MEM44BOOCI 5 X% | 28P0K
MBMA44800CTP-5 *x| 28P3Y-H
M5M44800CJ-6 28POK
Fast Page 60 | 375 I'EMmaas00cTP-6 28P3Y-H
o | 325 [M5Ma480OCI-T 28POK
512K x 8 MBM44800CTP-7 28P3V-H |, o
oo | 250 | MBMA44B00CI-55 Jok | 28P0K
Fast Pego o800 B8 T oar0K
Self Refresh mode 60 | 375 I\emaas00CTP-65 28P3Y -1
o | a5 [MEM44B00CI-TS 28POK
MBM44800CTP-75 28P3Y
o | 625 [MBM44260C-5 *k | 40POK
MBM44260CTP-5 Ak | 44P3W-L
MBM44260CJ-6 20POK
Fast Page 60 | 550 I \ievaaze0cTP-6 24P3W-L
o | 275 |M5Maa260CI-7 20POK
M MBM44260CTP-7 24PIWL |, -
oo | 625 [MBM442600)-55 Xk | 40POK
Fast Page P
Solf Pofresh mode 60 | 550 1\eMa2260CTR-65 24P3W-L
o | 475 |MBEM44260CU-TS 20POK
oKX 18 MBM44260CTP-75 24P3W-L
o | oo5 |MBMA4265CU-5 Xk | 40POK
MBM44265CTP-5 Xk | 44P3W-L
EDO o | 550 |MBMA4265C)-6 20POK
(Hyper Page) MBM44265CTP-6 24P3W-L
o | 75 [MBM44265C)-7 20POK
MBMA4265CTP-7 A4PINL | 5 1 4o
oo | o5 |MEM44265C)-55 Xk | 40POK
£D0 MBM44265CTP-55 Xk | 44P3W-L
(Hyper Page) 60 550 M5M44265CJ-6S 40POK
Self-Refresh mode M5M44265CTP-65 24P3W-L
Low Power 0 475 | MBM44265CJ-7S 40POK
' MBM44265CTP—75 24P3W-L
%% : Under development ‘ )
* - MITSUBISHI
1-4 WA ELECTRIC .
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[l 4M-Bit DRAM (3.3V Version)
Memory | Configuration s Agfneess _Power Package
capacity| (Word X Bit) Function mode x‘g c;lys;m(anfm Type ‘name outline Page
Fast Page 60 180 | M5M4V4400TP-6 26P3Z-E
Low Voltage 70 160 | M5M4V4400TP-7 26P3Z-E
(Vec=33+£0.3V) 80 130 | M5M4V4400TP-8 26P3Z-E
IMx 4 Fast Page 60 180 | MBM4V4400TP-6S 26P3Z-E |3-3
Self-Refresh mode
Low Power 70 160 | M5M4V4400TP-7S 26P3Z-E
Low Voltage
(Ve = 3.3 + 0.3V) 80 | 130 |M5M4V4400TP-8S5 26P3Z-E
Fast Page 70 190 | M5M4V4800TP-7 28P3Y-H
Low Voltage -
(Voc =33 + 0.3V) 80 160 | MBM4V4800TP-8 28P3Y-H
Fast P. -
Self-Refresh_ mode 70 | 190 | MBM4V4800TP-7S 28P3Y-H |3°25
Low Power -
Low Voltage 80 | 160 |MBM4V4BOOTP-8S . 28P3Y-H
512K x 8 (Vec =3.3+0.3V)
Fast Page 60 230 | M5M4V4800CTP-6 % | 28P3Y-H
Low Voltage :
(Vec =3.3+0.3V) 70 200 | MBM4Vv4800CTP-7 *% | 28P3Y-H
Fast Pa ~
Self- froch mode 60 | 230 |MB5M4V4800CTP-6S *k | 28P3Y-H | 3747
Low Power
Low Voltage 70 | 200 |M5M4V4800CTP-T7S *%k | 28P3Y-H
(Vec=3.3+0.3V) .
am B 70 | 300 |MB5M4V4260TP-7 | 44P3w-L
512 Refresh Cycle
Low Voltage _ _
(Vee = 3.3 + 0.3V) 80 260 | M5M4Vv4260TP-8 44P3W-L
Fast _Page 3-68
2CAS1W 70 300 | M5M4V4260TP-7S 44P3W-L
Self- Refresh mode
Low Power
512 Refresh Cycle
Low Voltage 80 260 | M5M4V4260TP-8S 44P3W-L
(Vec=3.3£0.3V)
Fast Page 60 333 | M5M4V4260CTP-6 *ok | 44P3W-L
) Low Voltage
256K x 16 (Vee =33%0.3V) 70 | 290 |MBM4V4260CTP-7 *k | 44P3W-L
Fast Page 3-98
Self- Refresh. mode 60 | 333 |MB5M4V4260CTP-6S *k | 44P3W-L
Low Power .
Low Voltage - -
(Voo = 3.3 + 0.3V) 70 290 | MBEM4V4260CTP-T7S i *k | 44P3W-L
EDO (Hyper Page) 60 333 | MBM4V4265CTP-6 *% | 44P3W-L
Low Voltage - -
(Vec = 3.3 +0.3V) 70 290 | M5M4Vv4265CTP-7 %k | 44P3W-L
EDO (H P: -
EDO (Hyper Page) 60 | 333 |MBMAV4265CTP-65 >k | aapaw-L 37127
Low Power
Low Voitage 70 290 | MBM4V4265CTP-7S *% | 44P3W-L
(Vec =3.3+0.3V)

%% : Under development

AMI‘I‘SUBISHI |
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INDEX BY FUNCTION
Il 16M-Bit DRAM (5V Version)
s : chess Power
c'ﬁ:':;'(z mlgu;agic:;\ Function - mode E;":% #-:;?;mm Type name P:::;g: Page
ns,
co | 405 [MEMAIET00BI *%| 26P0D-B
M5M&16100BTP-5 *% | 26P3D-E
Fast Page —TM5M4161008J-6 26P0D-B
16Mx 1 4K Refresh Cycle 60 | 405 MUEMA16100BTP-6 26P3D-E |43
o | 30 [MEM4T61008J-7 26P0D-8
MB5M416100BTP-7 26P3D-E
o | ag5 |M5MA164008J-5 %% | 26POD-B
MB5M4164008TP-5 Xk | 26P3D-E
Fast Page oo | 205 [MEM4164008J-6 26P0D-B
4K Refresh Cycle MB5Ma16400BTP-6 26P3D-E
o | a0 [MEM4164008J-7 26P0D- B
M5M216400BTP-7 26P3DE |, o
| co | 205 [MBM416400BJ-55 X% | 26P0D-B
e
o Plofresh Crole 80 | 4% [M5M4164008TP-65 26P3D-E
o | 320 [MBM4T64008J-75 26P0D-B
M5M416400BTP-75 26P3D-E
oo | 205 |MBMA16400C)5 ** | 26P0D-B
MBM416400CTP-5 *% | 26P3D-E
1M Fast Page oo | 205 |MBMA16400CI-6 *% | 26P0D-B
4K Refresh Cycle MBM416400CTP-6 *% | 26P3D-E
o | aa0 [M5MaI6400C)-7 X% | 26P0D-B
M xd MBM416400CTP-7 *k | 26P3DE |, -
oo | 405 [MBM4T6400CI-55 *% | 26P0D-B
A
o Flefresh Ovdle 80 | 4% IM5M416400CTP-65 | 26P3D-E
; o | a0 [MBM416400C)-7S *% | 26P0D-B
MBM416400CTP-75 X% | 26P3D-E
o | 205 |MBMA164050)-5 X% | 26P0D-B
MB5M4164050TP-5 *% | 26P3D-E
Hyper Page 60 405 M5M416405CJ-6 % | 26POD-B
4K Refresh Cycle MB5M416405CTP—6 X% | 26P3D-E
o | 320 |MBMAI6405CI-T *% | 26P0D-B
M5M&16405CTP-7 Hok| 26P3DE |, oo
oo | 405 |MEMA16405C)-55 X% | 26P0D-B
T
o Pefresh Cvale 80 | 405 MBMA416406CTP-65 | 26PaD-E
7o | 30 [MBMAT6405CI-7S *% | 26P0D-B
_ , MBM416406CTP-75 *% | 26P3D-E
%% : Under development
* MITSUBISHI
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MITSUBISHI LSIs

INDEX BY FUNCTION
M 16M-Bit DRAM (5V Version) (Cont.)
i ; : chess Power
oy %xg'rzu;agg; Function mode :\('A";f)( desipstion Type name P::;iie Page
NS,
% | o5 |MBM4174008J-5 * | 26P0D-B
_[M5M4174008TP-5 * | 26P3D-E
Fast Page 60 | 540 |MBMAIT4008)-6 26P0D-B
2K Refresh Cycle M5M417400BTP-6 26P3D-E
70 | 475 |MBM417400B0-7 26P0D-B
M5M417400BTP-7 26P3DE |, oo
50 | 655 |MBMA17400BJ-5S * | 26POD-B
Samg s
2r Refresh Ovdle 60 | 540 [MBM417200BTP-65 26P3D-E
70 | a75 |MSM417400BJ-7S 26P0D-B
M5M417400BTP-75 26P3D-E
50 | 655 |MSMA17400CJ-5 *k | 26P0D-B
M5M417400CTP-5 * | 26P3D-E
Fast Page 60 | sa0 |MBMAITA00CI-6 26P0D-B
2K Refresh Cycle MB5M417400CTP-6 26P3D-E
70 | 475 |MBMAI7400CU-7 26P0D-B
M x4 MB5M417400CTP-7 26P3D-E |, 1o
50 | 655 | MBMAIT400C)-55 * | 26P0D-B
Fast Paos VEMA1T400CTP-55 Ak | 26P3D-E
I —
16M Self-Refresh mode
20 | 475 | MBM41740000-TS 26P0D-B
M5M417400CTP-75 26P3D-E
50 | es5 |MBMAIT406C-5 x| 26P0D-B
, M5M417405CTP-5 ** | 26P3D-E
Hyper Page 60 | 540 |MBMAI7405CJ-6 % | 26P0D-B
2K Refresh Cycle M5M417405CTP-6 * | 26P3D-E
70 | 475 [MBMATT405CI-7 * | 26P0D-B
MBM417406CTP-7 x| 26P3D-E |, 10
50 | 655 |MBMAIT405CJ-5S *k | 26P0D-B
o
2x Pefresh Cvale 80 | 540 I'Msma17405CTP-65 *k | 26P3D-E
70 | 475 |MEM41T406CI-75 #k | 26P0D-B
M5M417405CTP-75 Xk | 26P3D-E
50 | 540 |MBM417800A-6 28POK
Fast Page MB5M417800ATP-6 28P3Y-H
2K Refresh Cycle 70 | a75 |MGMAITB00AI-T 28POK
oMx B MSM417800ATP-7 28P3Y-H |, c»
ot Page 60 | 540 |MBM417800AJ-6S 28POK .
2K P Oycle M5M417800ATP-6S 28P3Y-H
Salf-Pafresh mode 70 | 475 [MSM417800AJ-TS 28POK
MS5M417800ATP-75 28P3Y-H

% : New product

%% : Under development




MITSUBISHI LSIs

INDEX BY FUNCTION
Il 16M-Bit DRAM (5V Version) (Cont.)
Memory | Configuration ) Aﬁﬁf:s ‘Power Package - )
capacity| (Word X Bit) Function mode P Earoiors Type .nams outiine” | 2%
50 | 655 |MEMAITBOOCI5 Jk | 28P0N-A
M5M417800CTP-5 *% | 28P3N-C
Fast Page s | sa0 [M5MATTB00CI-6 X% | 28PON-A
2K Refresh Cycle MBMA417800CTP-6 X% | 28P3N-C
o | a7s [M5MA17800CI-7 X% | 28PON-A
MBM417800CTP-7 *k | 28P3N-C |, .o
o | a5 LMBMAI7800CU-55 *% | 28P0N-A | 471
Fast Page MOMATTO000) 85 ak] S9PON-A
2K Rafresh Oy 60 | 540 IEMa17800CTP-65 X% | 28P3N-C
o | 275 [MEMAI7800CI-T5 *k | 28PON-A
M M5M417800CTP-7S %% | 28P3N-C
oo | o5 [MBMAITB0BCI-5 X% | 28PON-A
M5M417805CTP-5 %% | 28P3N-C
Hyper Page o | sa0 [MEMATTE06CI-6 X% | 28PON-A
2K Refresh Cycle M5M417805CTP-6 *% | 28P3N-C
: o | 47 |MBMATTB05CI-7 X% | 28PON-A
MBM417805CTP-7 Hok | 28PN-C |, 1o,
o | eo5 LM5MA17805C)-55 X% | 28PON-A -
Hyper Page VEMATIS080) 85 Ak | 28PON-A
2K Refrash Cvle 60 | 540 sMa17806CTP-65 % | 28P3N-C
o | 275 [M5MAT7805CI-75 *% | 28PON-A
1M [ M&M417805CTP-75 X% | 28P3N-C
o | 430 |MEM4161608J-6 42P0K
Fast Page MBMA416160BTP-6 50P3W-L
4K Refresh Cydle o | 285 [MEMA161608J-7 42P0K
MSM416160BTP-7 SOPIW-L |, o6
e oo | 430 LM5MA416160BJ-65 42P0K
e Sitter s e
Self-Refresh mode 70 | 385 EM416160BTP-75 50P3W-L
o | ea0 [M5MA418160BJ-6 42P0K
Fast Page M5M418160BTP-6 50P3W-L
1K Refresh Cydle o | 590 [M5MA18160BI-7 42POK
M 16 [MBM418160BTP-7 5OPIW-L | , e
ot Pa o | sao [M5MA181608J-65 42P0K
1K Refresn Crce MM ToI000 T SOk
Self-Refresh mode 70 | 590 oENA181608TP-75 50PaW-L
oo | oo |MEMA181658-6 42P0K
Hyper Page M5M418165BTP-6 50P3W-L
1K Refresh Cydle o | 290 [M5M4IBIE5BI-T. 42P0K
MBMA4181658TP—7 BOPIW-L | , e
o o | eao [MEMA181658)-65 42P0K :
KR e a R
Self-Refresh mode 70 | 590 MUEMa181658TP-78 50P3W-L |-
%k : Under development
* -MITSUBISHI
\ELECTRIC



MITSUBISHI LSIs

INDEX BY FUNCTION
H 16M-Bit DRAM (5V Version) (Cont.)
Access
2::2:,::, C()\c;;l(;‘:zu;agic:? Function mode E;ln;% 1-3?:2;3\:3;\ Type name P:::;g: Page
ns.
50 | 540 |MBMA416160CI-5 *% | 42PON-A
M5M416160CTP-5 *% | 50P3G-F
Fast Page 60 430 M5M416160CJ-6 ok | 42PON-A
4K Refresh Cycle M5M416160CTP-6 *% | 50P3G-F
70 | 385 |MBM416160C)-7 ** | 42PON-A
M5M416160CTP-7 *k | 5OP3G-F |, -
50 | 540 |MBM416160CJ-55 *% | 42PON-A
Fast Page VEMAIGTB00)65 44| 4200N-&
ok Refresh Oydle 60 | 430 r\Emaie160CTR-63 %% | 50P3G-F
70 | 385 |MBMA416160CJ-TS *k | 42PON-A
M5M416160CTP-75 *% | 50P3G-F
50 | slo |MBM418160CI-5 *k | 42PON-A
M5M418160CTP-5 *% | 50P3G-F
Fast Page 60 675 M5M418160CJ-6 %k | 42PON-A
1K Refresh Cycle M5M418160CTP-6 *k | 50P3G-F
70 | sg5 |MEMA4IBIE0CI-7 *k | 42PON-A
M5M418160CTP-7 *k | 50P3G-F | , -0
50 | 810 |MEM418160C)-55 *% | 42PON-A
Fast Page I VBMAIBIE00I 85w | 4ZPON-A
- * -
SL';_’;‘*;T:; Cr;'gije 60 | 675 F5M418160CTP-65 *% | 50P3G-F
70 | sgs |M5MA418T60CI-7S *% | 42PON-A
oM | 1Mx 16 M5M418160CTP-T7S *% | 50P3G-F
, 50 | 540 |MBM416165C.-5 *% | 42PON-A
M5M416165CTP-5 *% | 50P3G-F
Hyper Page 60 430 M5M416165CJ-6 *k | 42PON-A
4K Refresh Cycle M5M416165CTP-6 *% | 50P3G-F
70 | sg5 |MEMA416165CI-7 *% | 42PON-A
M5M416165CTP-7 *k | 60P3G-F | , o
50 | 540 |MEM416165CJ-55 %% | 42PON-A
RS A
o Refresh Oydle 60 | 430 Iemai6165CTP- 65 *k | 50P3G-F
70 | g5 |MBMA416165CI-7S *k | 42PON-A
M5M416165CTP-7S *% | 50P3G-F
50 | g0 |MEM418165CI-5 *% | 42PON-A
M5M418165CTP-5 *% | 5OP3G-F
Hyper Page 60 675 M5M418165CJ-6 %k | 42PON-A
1K Refresh Cycle M5M418165CTP-6 *% | 50P3G-F
: 70 | sgs |MBMA418I65CI-7 *k | 42PON-A
M5M418165CTP-7 *k | 50P3G-F | , ~oo
50 | gio |MBM418165C)-5S *% | 42PON-A
Hyper Pago VEMTBI80) 65— x4 420N %
o Refresh Ovdle 60 | ©7° [MBM418165CTP-65 | 5OP3G-F
, 70 | sgg | MBM418165C)-7S *% | 42PON-A
M5M418165CTP- 75 *% | 50P3G-F
%% : Under development
z‘ MITSUBISHI
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MITSUBISHI LSIs

INDEX BY FUNCTION
H 16M-Bit DRAM (3.3V Version)
" | Memory | Configuration . Afiz.e:s Pawer Package
capacity| (Word X Bit) Function mode ?Am; #-:;-m,%a Type name outline Page
ns,
Fast Page 60 | 270 |MBMA4V16400BJ-6 26P0D-B
- 4K Refresh Cycle M5M4V16400BTP-6 26P3D-E
Low Voltage MB5M4V16400BJ- 7 26POD-B
(Voo = 33 % 0.3V) 70 1 225 5Mav1s4008TP-7 26PDE |,
Fast Page ) 60 270 MBM4V16400BJ-6S 26POD-B
S“e'ff—%eeffh'%ss?l ang:;e M5M4V16400BTP-6S 26P3D-E
Low Voltage 70 | 2p5 |MSMA4VI6400BJ-7S 26P0D- B
(Vec = 33+ 0.3V) M5M4V16400BTP-7S 26P3D-E
50 | ago | MBM4V16400C)-5 % | 26P0D-B
Fast Page MB5M4V16400CTP-5 *% | 26P3D-E
4K Refresh Cycle 60 270 M5M4V16400CJ-6 *% | 26POD-B
Low Voltage , MB5M4V16400CTP-6 %% | 26P3D-E
(Vec =33 03V) 70 o5 | MSMA4V16400C)-7 %% | 26POD-B
MB5M4V16400CTP-7 *k | 26P3D-E | o
‘ MB5M4V16400CJ-5S *% | 26POD-B
e P:ngcl 50 | 330 e aviBa00CTP-55 Ak | 26P3D-E
res e : M5M4V 16400CJ - 6S ok | 26POD-B
S e 0 80 | 270 [MBMaVi6400CTP-65 x| 26P3D-E
(Vec=33+03V) 70 | 205 [MBMA4V16400CJ-7S *% | 26POD-B
MS5M4V16400CTP- 7S *% | 26P3D-E
50 | ago | MBMA4V16405CJ-5 % | 26POD-B
Hyper Page MBM4V16405CTP-5 ** | 26P3D-E
4K Refresh Cycle 60 | 270 |MBMA4V16405C.-6 *% | 26POD-B
Low Voltage MB5M4V16405CTP-6 *% | 26P3D-E
(Vec =33 +0.3V) 70 | 225 |MSMAV16405C)-7 . %% | 26P0D-B
oM | amxa MB5MA4V16405CTP-7 *k | 26P3D-E |, ,,
M5M4V16405CJ-5S *% | 26P0OD-B
4KHI§:ferresﬁa%ic:e %0 | 330 I'eM4v16405CTP-55 ** | 26P3D-E
/ M5M4V16405CJ-6S ** | 26P0D-B
Se"tff’jiﬂa;“:de 80 | 210 Musiavi6a05CTP-65 | 20P3D-E
(Véc = 33 0.3V) 70 205 M5M4V16405CJ-T7S *% | 26POD-B
MB5M4V16405CTP-7S ** | 26P3D-E
Fast P 60 | as0 |MBMA4VI74008J-6 26P0D-B
oK Ff:fresﬁggycle M5M4V17400BTP-6 26P3D-E
(Voo = 3.3 + 0.3V) 70 | 315 | MBM4VIT4008)-7 26P0OD-B
MB5M4V17400BTP-7 26P3D-E |, oo
Fast Page 60 | 360 |MBMA4VIT400BJ-6S 26P0D-B
2K Refresh Cycle M5M4V17400BTP-6S 26P3D-E
Self-Refresh mode M5M4V17400BJ-7S 26P0D-B
(Vee = 3.3 + 03V) 70 | 315 EaVIT4008TP-75 26P3D-E
50 | a3s |MBMAVI7400CJ-5 %% | 26P0D-B
Fast Page MBM4V17400CTP-5 *% | 26P3D-E
2K Refresh Cycle 60 350 MBM4V17400CJ-6 %% | 26POD-B
Low Voltage M5M4V17400CTP-6 %% | 26P3D-E
(Vec =33 +0.3V) 70 | 315 |MBMAVI7400C.)-7 *% | 26P0D-B
] M5M4V17400CTP-7 *k| 26P3D-E | o0
50 | 435 |MBM4V17400CJ-5S % | 26POD-B
ok ;a;:egsggycle : M5M4V17400CTP—§S *k ggggo-s
' M5M4V17400CJ-6 *k D-B
S e a2 80 | 3%0 [MBMAVI7400CTP-65 | 26P3D-E
(Vee = 3.3 + 0.3V) 70 | 315 |MBM4V17400C)-7S *% | 26POD-B
M5M4V17400CTP-7S *k | 26P3D-E
X%k : Under development ]
. & .MITSUBISHI
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MITSUBISHI LSIs

Il 16M-Bit DRAM (3.3V Version) (Cont.)
Memory | Configuration . Agc:ess Power Package b
capacity| (Word X Bit) Function mode ’Xw)( dssipation Type name outline age
ns, N
50 | 435 |MBMA4VIT405CJ-5 ** | 26P0D-B
Hyper Page M5M4V17405CTP-5 *% | 26P3D-E
2K Refresh Cycle 60 | aso |MBMA4VI7405C.-6 *% | 26POD-B
Low Voltage MB5M4V17405CTP-6 *% | 26P3D-E
(Vec =33 +0.3V) 70 | 315 |MBM4VI7405CI-7 *% | 26P0D-B
M x4 : MBM4V17405CTP-7 *k | 26P3D-E | 0o
50 | 435 | MBM4V17405C-55 *% | 26P0D-B
ZKHF»;D:r ﬁa%i | M5M4V17405CTP-5S *% | 26P3D-E
etres| cle
MB5M4V17405CJ-6S ** | 26POD-B
it 60 | 350 M5M4Vi7405CTP-65 | 26P3D-E
(Ve = 3.3 % 0.3V) 70 | 315 |MBMA4VIT406C-TS %% | 26POD-B
M5M4V17405CTP- 7S *% | 26P3D-E
Fast Page 60 | 360 |MBM4VITBO0AJ-6 28POK
2K Refresh Cycle M5M4V17800ATP-6 28P3Y-H
Low Voltage 70 | 315 |MBM4VITB00AJ-T 28POK
(Vee=3.3+0.3V) M5M4V17800ATP-7 28P3Y-H
Fast Page 0 | 30 |MEMA4VI7B00AJ-6S 28POK 5-133
82'|<f ';e;fesm Cvcge M5M4V 17800ATP-6S 28P3Y-H
. - m
it vaciiiiand MBM4V17800A-7S 28POK
Low Voltage 70 315
(Vec =33 +0.3V) MBM4V17800ATP-7S 28P3Y-H
50 | 435 |MBMA4VI7800CJ-5 *x | 28PON-A
Fast Page MBM4V17800CTP-5 * | 28P3N-C
2K Refresh Cycle 60 | 30 |MBM4VI7BO0CI-6 *% | 28PON-A
Low Voltage MBMA4V17800CTP-6 % | 28P3N-C
(Vec = 3.3+ 0.3V) 70 | 315 |MEMAVI7B00CI-7 *% | 28PON-A
16M : MB5M4V17800CTP-7 *k | 28PAN-C | ..,
50 | 435 |MBMA4V17800CJ-5S * | 28PON-A
2Mx 8 ok FRSSft P:Qg | M5M4V17800CTP-5S * | 28P3N-C
etresh Lycle M5M4V17800CJ - 6S % | 28PON-A
se'fioiefﬁzﬂa;"e°de 60 | 360 \EMaVIT0OCTP-65 %] 28P3N-C
(Vee = 3.3+ 0.3V) 70 315 M5M4V17800CJ-T7S %k | 28PON-A
: “M5M4V17800CTP- 7S %% | 28P3N-C
50 | 435 |MBM4VITBOECJ-5 * | 28PON-A
Hyper Page M5M4V17805CTP-5 | 28P3N-C
2K Refresh Cycle 60 | 30 HMBMA4V17805C.-6 *% | 28PON-A
Low Voltage MB5M4V17805CTP-6 *% | 28P3N-C
(Vec=3.3+0.3V) 70 315 M5M4V17805CJ-7 %k | 28PON- A
MBM4V17805CTP-7 *k | 28P3N-C | |
, 50 | 435 |MBMA4VI17805CJ-55 % | 28PON-A
2KH£:r ﬁagcey | M5MA4V17805CTP-5S *% | 28P3N-C
resh Lycle ~ MBM4V17805CJ-6S %k | 28PON-A
Se'f,_'oﬂvffrjzﬂa;‘:de 60 | 360 MEMavITE0BCTP-65 Ak | 28P3N-C
(Ve = 3.3+ 0.3V) 70 315 M5M4V17805CJ-7S *k | 28PON-A
MBM4V17805CTP-7S * | 28P3N-C
Fast Page 285 |MBM4V16160BTP-6 50P3W-L
4K Refresh Cycle 60 85 5 6160
Low Voltage
(Vee = 33 + 0.3V) 70 | 255 |M5M4V16160BTP-7 50P3W-L
1Mx 16 Fast Page 5-199
4K Refresh Cycle 60 | 285 |MBM4V16160BTP-6S BOP3W-L
Self-Refresh mode
Low Voltage _ -
Voo 33+ 03V) 70 | 255 |MSM4V168160BTP-T7S S0P3W-L

%% : Under development

x MITSUBISHI
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INDEX BY FUNCTION

MITSUBISHI LSIs

Il 16M-Bit DRAM (3.3V Version) (Cont.)
Memory | Configuration . Aﬁf::s _Power . Package
capacity| (Word x Bit) Function mode M oo oy Type name outine | 729
* Fast Page _ _
1 o Pese 60 | 450 |MSM4V18160BTP-6 50P3W-L
Voltage -
Ve ey 70 | 390 |M5M4V18160BTP-7 50P3W-L
- 5-229
'K Fefesh Crcle 60 | 450 |MBM4V18160BTP-6S BOP3W-L
Self—Refr\:’ash mode
Low Voltage - _
(Vee = 3.3 + 0.3V) 70 | 390 |MBM4V18160BTP-7S 50P3W-L
e S,':a%i v 60 | 285 |M5M4V161658TP-6 50P3W-L
(vcé' iwag iltcafsew 70 | 255 |MSM4V16165BTP-7 50P3W-L
. — 5-259
4K DO e e 60 | 285 |M5M4V161658TP-6S 50P3W-L
Self- Refresh mode -
(Ve Yoltese 70 | 255 |M5M4V16165BTP-T7S 5OP3W-L
Hyper Page 60 450 | M5M4V18165BTP-6 50P3W-L
1K Refresh Cycle :
(Ve =33+ 0.3V) 70 | 390 |M5M4v18165BTP-7 50P3W-L
5-289
Hyper Page - -
1 per Pege 60 | 450 |MBM4V18165BTP-6S | soPaw-L
‘?3'20 5‘*&?2 6"53? 70 | 390 |MBM4v18165BTP-7S 50P3W-L
16M | 1Mx16 Fast Page 50 | 360 |M5M4V16160CTP-5 X% | 50P3G-F
"'KLoF*;f'@z'l‘tagf'e 60 | 285 |MB5MA4VI6160CTP-6 X% | 50P3G-F
(Vee =33 £ 0.3V) 70 | 255 |M5M4V16160CTP-7 %% | 50P3G-F
Fast Page 50 | 360 |MSM4VI6I60CTP-5S %« | 50P3G-F | o319
4K Refresh Cycle
Self- Refresh mode 60 | 285 |MBM4VIBIBOCTP-6S % | 50P3G-F
Low Volt
(Voo = 33 £ 0.3V) 70 | 255 |MSMAVIGIGOCTP-7S &k | SOP3G-F
Fast Page 50 | 540 | MBM4V18160CTP-5 %% | 50P3G-F
’KLfvjf'\e,i*I‘tagde 60 | 450 | MBMA4VI8160CTP-6 *% | 50P3G-F
(Voe = 33 0.3V) 70 | 390 |MBM4V18160CTP-7 % | 5OP3G-F
i« FRant F’ﬁggyl 50 | 540 |MSM4V18160CTP-5S k| 50P3G-F |2 349
efres cie
Self-Refresh mode 60 | 450 |MSM4VIBIGOCTP-6S % | 5OP3G-F
Low Voltage -
(Voo = 33+ 0.3V) 70 | 390 |MSM4V1BI60CTP-7S %« | 5OP3G-F
Hyper Page 50 | 360 |MSM4V1B165CTP-5 *% | 50P3G-F
A frest orle 60 | 285 |M5M4V16165CTP-6 *% | 50P3G-F
(Vee =33 £0.3V) 70 | 255 |MSM4V16165CTP-7 ** | 50P3G-F
Hyper Page 50 | 360 |MBMA4VIBIEECTP-5S | 50P3G-F |2 379
4K Refresh Cycle
Self-Refresh mode 60 | 285 |MBM4VIGI65CTP-6S % | 50P3G-F
Low Voltage
(Voo = 33 + 0.3V) 70 | 255 |MB5M4VI6IE5CTP-7S % | 50P3G-F
&k : Under development .
: * MITSUBISHI
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MITSUBISHI LSlis

l 16M-Bit DRAM (3.3V Version) (Cont.)
Access
M Configuration . ti __Power Package
ca:':;:i (Word x Bit) Function mode ,\;l'g: Jssipation Type name outline Page
(ns)
Hyper Page 50 540 | M5M4V18165CTP-5 %% | 50P3G-F
1K Refresh Cycle _ -
Low Voltage 60 450 | M5M4V18165CTP-6 *% | BOP3G-F
(Vee=33+£03V) 70 390 | M5M4V18165CTP-7 *k | 50P3G-F
Hyper Page M5M4V18165CTP-5 *% | 50P3G-F |5-410
1K Refresh Cycle %0 540 i S * 3G
Self-Refresh mode 60 450 | M5M4V18165CTP-6S *% | B0P3G-F
Low Voltage
oM 1Mx 16 (Vec =33 £ 0.3V) 70 | 390 |M5M4V18165CTP-T7S * | 50P3G-F
) Pipeline Burst 50 540 | MB5M4V18167CTP-5 *% | 50P3G-F
1K Refresh Cycle 60 | 450 | M5M4VI18167CTP-6 * | 50P3G-F
Low Voltage
(Vce = 3.15~3.6V) 70 390 | M5M4V18167CTP-7 % | B0P3G-F
Pipeline Burst 50 | 540 |MB5MAVIBIBTCTP-55 x| 50P3G-F |5 441
1K Refresh Cycle
Self-Refresh mode 60 450 | M5M4V18167CTP-6S %% [ 50P3G-F
Low Voitage -
(Voo = 3.15~3.6V) 70 | 390 |M5M4VI8IETCTP-7S  *% | 50P3G-F
%% : Under development
M 16M-Bit SYNCHRONOUS DRAM (3.3V Version)
Memory | Configuration Aﬁﬁfﬁs Power Package
capacity| (Word X Bit) '2'183)‘ “4'33"’(7"‘633‘ Type name outline Poge
ns. .
5 515 | M56M4S16S31CTP-7 *k
2M x 8 6 455 | M5M4S16S31CTP-8 *% | 44P3L-B |6-3
16M 8 380 | M5M4S16S31CTP-10 Yok
5 515 [ M5M4S16S21CTP-7 *k
4M x 4 6 455 | MbM4S16S21CTP-8 **k | 44P3L-B |6-44
8 380 | MBM4S16S21CTP-10 Kk
%% : Under development i
}‘ersuatsm
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MITSUBISHI LSIs
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 biank
spaces are closed.

Example 1.

.T——————Difference 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) ® K : Glass-sealed ceramic

: SOP ‘ N : PCB Module (Glass epoxy)
: TSOP ' P : Molded plastic

: DIP (Plastic) v "

: SIP, ZIP

: QFP

: PGA

: Specialize, SIP

: Leadless, PLCC, SOJ

O W oo Hh WN <

Use, recommended operating conditions, etc.

z MITSUBISHI
1-14 ELECTRIC



MITSUBISHI LSIs

PACKAGE OUTWARD

SOJ

TSOP

26POD-B

26P0J

28POK

28PON-A

40POK

42P0K

42PON-A

26P3D-E

26P3Z-E

28P3N-C

28P3Y-H

44P3L-B

44P3W-L

50P3G-F

w 50P3W-L

MITSUBISHI
ELECTRIC.
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MITSUBISHI LSIs

PACKAGE OUTLINES
26P3D-E ~ Plastic 26pin 300mil TSOP (I1)(LOC)
EIAJ Package Code JEDEC Code Weight(g) Lead Material }
TSOPI126/24-P-300-1.27 — Alloy 42 [e] b2
Scale : 3/1 . ) ' .‘HI—E -

He
E

Recommended Mount Pad

'

_Dimension in Millimeters
Symbol Min Nom Max
A — - 1.2
Al 0.05 0.125 0.2
A2 - 1.0 -
b 0.35 0.4 0.5
c 0.105 0.125 0.175
D 17.04 17.14 17.24
- E 7.52 7.62 772
le] = 1127 —
He 9.02 9.22 9.42
L 04 |- 05 0.6
L1 - 0.8 -
y - - 0.1
6 | 0° - 10°
ME = 7.82 -
Detail F Io 0.9 - —
b2 - 0.76 —
26P3Z—-E ; Plastic 26pin 300mil TSOP(1I)
EIAJ Package Code JEDEC Code Weight (g) Lead Material N
TSOPII26/20-P-300-1.27 — 0.32 - Alloy 42 @ bo
Scale : 3/1 -'—T‘—
: .
@ ® e —

He
E

Recommended Mount Pad

Dimension in Millimeters

 — HHHOH BEBEE YOOl Min | Nom | Max

) ® ® A A — — 1.2
AL 0.05 0125 | 02

A2 — 1.0 -

b 0.35 0.4 05
c 0.105 | 0125 | 0.175

D 17.04 | 1714 | 17.24

D E 7.52 7.62 7.72

© — 1.27 —

T He 9.02 9.22 9.42
L 0.4 05 0.6

||§] L - 08 —
y — - 0.1

)y G T = 10°

Detail £ ME - | 78 -

I2 0.9 - -

b2 — 0.76 -

* MITSUBISHI
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MITSUBISHI LSIs

PACKAGE OUTLINES

28P3N—-C

Plastic 28pin 400mil TSOP(11)(LOC)

EIA) Package Code JEDEC Code Weight (g) Lead Material
TSOP1128-P-400-1.27 - Alloy 42
Scale : 4/1 a by
. B -
@ ® '

B0 HARAARQBAAARAARHA
f w ) Recommended Mount Pad

Symbol Dimension in Millimeters
. ‘ Min Nom Max

O A = - 12

E— 2

J ) @ B A2 — 1.0 -
l A b 0.35 0.4 0.5

D c 0.105 0.125 0.175

I g D 18.31 18.41 18.51
E 10.06 10.16 10.26

le] - 1.27 —
He 11.56 11.76 11.96

L 0.4 05 0.6

L1 - 0.8 =

y - - 0.1

[ 0° = 10°

ME - 10.36 -

I2 0.9 - —

o] - 0.76 —

&
|
]

28P3Y—H Plastic 28pin 400mil TSOP (I1)
EIAJ Package Code JEDEC Code Weight(g) Lead Material -
TSOP1128-P-400~-1.27 — 0.45 Alloy 42 @ b
Scale : 3/1 "I—r—
F . 03
@ ® | E
AR AAAAAHAAAAARRBRA e ) S
ik I
Flow ) Recommended Mount Pad
Symbol Dimension in Millimeters
YMBOI™in Nom Max
e A e 1.2
____._(% HHHOHHBHHHHBEEH I:i ﬁA 'A1 G i 62
A2 - 1.0 -
b 0.35 0.4 0.5
c 0.105 0.125 0.175
D 18.31 18.41 18.51
D E 10.06 10.16 10.26
e] - 1.27 -
; HE 11.56° | -11.76 11.96
4 L 0.4 0.5 0.6
€l ] b L1 - 0.8 —
N - — 0.1
) 8 0° - 10°
. Mg’ - 10.36 -
Detail F n 09 - -
b2 - = 0.76 -

g MITSUBISHI
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MITSUBISHI LSIs

PACKAGE OUTLINES

44P3W—-L Plastic 44pin 400mil TSOP (1)
EIAJ Package Code JEDEC Code Weight (g) Lead Material
TSOP1144/40-P-400-0.80 = 0.47 Alloy 42
Scale :‘3/1 ‘[—r@ &2
i
® @ ® Y | =
AAAAAARAAAH HAAAAAAAAA s -—-—i-—-—
El ow ) Recommended Mount Pad
Dimension in Millimeters
SYmbol—n T Nom | Max
EEEEEEEEE LR A 3 o
1 AL 0.05 0125 | 0.2
@® ® ® @ A o — 1.0 -
c b 0.3 0.35 0.45
l f — c 0.105 | 0.125 | 0.175
| qumnn D [ 1831 | 1841 | 1851
D = FJ - E | 1006 | 1016 | 1026
j L B - [ o0s | -
. |. He | 1156 | 1176 | 11.96
L 0.4 0.5 0.6
l (e b l L1 — 0.8 —
y A2 ! Al - — 0.1
=R 1 = 0L
! Detail F ME = 10.36 =
12 0.9 -~ =
b2 — 05 =
50P3G—F Plastic 50pin 400mil TSOP (II) (LOC)
EIAJ Package Code JEDEC Code Weight (g) Lead Material '
TSOP1150/44-P-400-0.80 - Alloy 42 @ b2
Scale : 3/1 | |
; [
€ @ @ ) @ W J =
PEAARAAAARA HAAAOAAAAAA = | —-——--
00— ———0
2w P Recommended Mount Pad
Dimension in Millimeters
O ) ‘% Symbol Min Nom Max
BHHHHHHEHHEE FHOBHEO0EED A - - 1.2
@ @ ® @ ‘ A Al 0.05 0125 | 0.2
“*L—— A2 — 1.0 -
c b 0.25 0.3 0.4
an._ c 0.105 | 0.125 | 0.175
_ D_| 20.85 | 2095 | 2105
. D - i _.I E [ 1006 | 1016 | 1026
-l == % [el — 0.8 —
wininlainluluiniinisimminisiniaininininininii e L% LJ6 | L6
& b L = 08 =
1= de B e
Az Al [ 0° — 10°
PR ME -~ 10.36 —
Detail F ’ 09 = =
b2 - 05 -
- § “MITSUBISHI
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MITSUBISHI LSis
PACKAGE OUTLINES

50P3W-—L

Plastic 50pin 400mil TSOP(II)

EIAJ Package Code JEDEC Code Weight(g)
* TSOP050-P-0400 =

Scale : 3/1

@ ® @®
HOHAAQROAMAE RAAAAAAAAAM

He
E
—

00— =0

Recommended Mount Pad

Dimension in Millimeters

. Symbol Min Nom Max
3 HHHEHBEBEGEEEH iGEEEEEEEED: B A — - 12
@ o ® ® AL | 005 | 0125 02
A A2 - 0 | -
b 0.25 0.3 0.4
C 9 0.105 0.125 0.175
o ’ﬂ*‘ D | 2085 | 2095 | 2105
1 E 10.06 10.16 10.26
‘s_n#nnnnnnnhmi inisinisizinisinlslsl JJ - '»—_i_' E: 11_56 1(1).36 11—96
9 1156 . .
| (el T—- b ~ L 0.4 05 06
A v ] L - [ o8 | -
y - - 0.1
[ 0° - 10°
A
LK*L—I ME | - | 1036 | -
Detail F t')Z 09 oz -
2 - } =
* MITSUBISHI
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MITSUBISHI LSIs

26POD—-B Plastic 26pin 300mil SOJ(LOC)
EIAJ Package Code JEDEC Code Weight(g) Lead Material ‘
$0.J26/24-P~300-1.27 - Alloy 42
Scale : 3/1
) OV
e D el
| ® @ ® 7
o I o O e O O | v O o O e I o T o |
R ended Mount Pad
D O w| w - ecomm u
O Dimension in Millimeters
{0 o s e e i 2 Symbol Min Nom Max
) ® ® (] L A 3.35 3.45 355
Al 0.8 -~ —
b 0.38 0.43 0.5
bi 0.66 0.7 0.81
c 0.18 0.2 0.25
b1 D 17.01 17.14 17.27
E 7.52 7.62 7.72
[ I B = 127 | -
< VU NNTT ITANAONRTn < Tel 6.73 6.86 6.99
LRI < ol [ 67 | 6se | 65
-— - L 2.75 2.85 2.95
(e ” b y — — 0.1
SEATING PLANE be - 075 | —
I — 12 —
12 2.0 - —
26P0J * Plastic 26pin 300mil SOJ
EIAJ Package Code JEDEC Code Weight (g) Lead Material :
S0J26/20~-P-300-1.27 - 0.75 Alloy 42
Scale : 3/1 : fe] b2
D et "E}E}:‘E‘;‘B‘
[ | zls
@ @ ®@ @ —_——————
nnmnnoo Oonnoc - I
D O #
- Recommended Mount Pad
OO T Symbol Dimension in Millimeters
@ ® ® ® YTOO™Min | Nom | Max
L A 3.35 3.45 3.55
A1 0.8 ~ -
b1 b 038 | 043 | 05
b1 0.66 0.7 0.81
c 0.18 0.2 0.25
D 17.02 17.15 17.28
E 7.52 7.62 7.72
[e] - 1.27 -
[eq] 6.73 6.86 6.99
He 8.35 8.45 8.55
L 2.25 2.35 2.45
y = - 0.1
b - 0.75 -
I - 12 -
12 2.0 — —

. o &  MITSUBISHI
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MITSUBISHI LSIis

PACKAGE OUTLINES

28POK Plastic 28pin 400mil SOJ
" EIAJ Package Code JEDEC Code Weight(g) Lead Material
S0J28-P-400-1.27 MO-061AA 1.08 Alloy 42

Scale : 3/1

D R

@ ®
AOOONO000NO0O0n

1
12

D O
Recommended Mount Pad
O ] R Dimension in Millimeters
e iy Symbol = Nom Max
@ @ A 3.35 3.45 355
L AL 0.8 - —
b1 b 038 | 043 | 05
b1 0.66 0.7 0.81
c 0.18 0.2 0.25
D 18.28 1841 18.54
< = E 10.03 10.16 10.29
L el - 1.27 -
L 9.27 9.4 9.53
He 11.05 11.18 11.31
(e] ‘ b SEATING PLANE L 295 235 245
" y - - 0.1
b2 - 0.75 -
h - 1.2 -
I2 2.0 — —
28PON—A Plastic 28pin 400mil SOJ(LOC)

EIAJ Package Code JEDEC Code Weight(g)

S0.J28-P-400-1.27 —
Scale : 3/1

Lead Material
Alloy 42

[
—~ N
mininininisinininicinininls) " )ﬁ ____!____f_
_Bﬂ._;.Ju.____.
: — -
:) O i {-" Recommended Mount Pad

| _Dimension in Millimeters

O = - . ) Symbol—y ™ T Nom [ Max
L5 O e § '\ 3% 345 355

A1 0.8 - -

L b 0.38 0.43 0.5

b1 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

< QG DT B - [ -
fe1 9.27: 9.4 9.53

i He 11.05 11.18 11.31 -

@_L_l b SEATING PLANE L 275 2.8 5.5195

Yy - - X

bp - 0.75 —

1 - 12 -

I2 2.0 - -

* MITSUBISHI
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MITSUBISHI LSIs

PACKAGE OUTLINES

40POK
EIAJ Package Code JEDEC Code Weight (g) Lead Material |-
S0J40-P-400-1.27 - 1.53 Alloy 42
Scale : 2.5/1

Plastic 40pin 400mil SOoJ

12,

D I
e C —_————r e —
o |
InisinininisisinisinlisisininisieisinEnls]
:) O w| & Recommended Mount Pad
O Dimension in Millimeters
0 e —t Symbol ™ in Nom Max
@ @ L A 335 | 345 | 355
. A1 0.8 - -
b1 ‘ b 038 | 043 | 05
B b1 0.66 0.7 0.81
< c 0.18 0.2 0.25
D 25.91 26.04 26.17
E 10.03 10.16 10.29
[e] — 1.27 —
b \ SEATING PLANE [e1] 9.27 94 9.53
He 11.05 11.18 11.31
L 2.25 2.35 245
y - - 0:1
b2 - 0.75 -
1 — 12 —
: 12 2.0 — —
42P0K
EIAJ Package Code JEDEC Code Weight (g) Lead Material
S0J42-P-400-1.27 - . Alloy 42
Scale : 2.5/1
D
j
Qnmnnnnmnnnnl—lnnr\mnnn
W Recommended Mount Pad
D Ol *
@) A
8 r symbol Dirf\ension‘in Millimeters
@ L Min 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 27.17 273 . 27.43
S S S | z E [ 1003 [ 1016 | 10.29
<| \l lﬂl'l'l'l‘l'l'l'l'l'l'l'l'l'l'l‘l'l'l'l'l X & [ - | 1z | -
_ L el 9.27 9.4 9.563
” He 11.05 | 11.18 11.31
= SEATING PLANE '; ¢B | 2% | 44
b - 0.75 —
[} - 1.2 -
2 2.0 - -

1-22
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MITSUBISHI LSis

PACKAGE OUTLINES

42PON-A Plastic 42pin 400mil SOJ(LOC)
EIAJ Package Code JEDEC Code Weight (g) Lead Material E
S0J42-P-400-1.27 - Alloy 42
Scale : 2.5/1
€ b2
11 _1_
D c T
@ @ - _._| e _ Tl
]
imfininlicinislisinisinisiainlisininisielaEnl J—
g i M s
Recommended Mount Pad
D Of u# B
Dimension in Millimeters
O L [P Min [ Nom | Mex
@ Al 0.8 - -
b1 L b 038 | 043 [ 05
b1 0.66 0.7 0.81
. c 0.18 0.2 0.25
______________________ < D 27.17 | 273 27.43
| SAAARAAAARAARRAAAAR! £ Pl s
’ ) [el 9.27 9.4 953
E | I b SEATING PLANE He | 11.05 | 1118 | 11.31
L 2.75 2.85 2.95
y - - 0.1
bp - 0.75 -
i1 — 1.2 —
2 2.0 — —
Amrrsualsm
ELECTRIC. “1-23



~PRECAUTIONS IN HANDLING MOS ICs/LSIs

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/LSI..

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

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

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

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

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

2. KEEPING ALL TERMINALS AT THE SAME

POTENTIAL DURING TRANSPORT AND STORAGE -
When MOS IC/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/LSls should be protected
from electrostatic charges while being transported and stored
by conductive rubber foam, aluminum foil, shielded boxes or
other protective precautions.

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

1. All electric equipment, work table surfaces and operating

personnel should be grounded. Work tables should be
covered with copper or aluminum plates of good
conductivity, and grounded. One method of ‘grounding
personnel, after making sure that there is no potential
difference with electrical equipment, is -by the use of a
wristwatch metallic ring, etc. attached around the wrist and
grounded in series with a 1MQ 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. ltems
such as testers, curve-tracers and synchro-scopes must
be checked for current leakage before being grounded.

4. PRECAUTIONS FOR MOUNTING OF MOS IC/LS!s

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
MOS IC/LSIs (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/LSL.

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

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

6. Equipment cases should provide shielding from
electrostatic charges for more reliable operation. When a
plastic case is used, it is desirable to coat the inside of

" the case with conductive paint and to ground it. This is
considered necessary even for battery-operated equipment.

1-24
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4M DRAM(5V Version)







M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(41 94304-WORD BY 1-BIT)DYNAMIC RAM

MITSUBISHI LSIs

DESCRIPTION

This is a family of 4194304-word by 1-bit dynamic RAMS,
fabricated with the high performance -CMOS process, and is
ideal for large-capacity memory systems where high speed,
low power dissipation, and low costs are essential.

The use of quadruple-layer polysilicon process combined
with silicide technology and a single- transistor dynamic
storage stacked capacitor cell provide high circuit density at
reduced costs. '

Multiplexed address inputs permit both a reduction in pins
and an increase in system densities.

Self or extended refresh current is small enough for battery
back-up application.

FEATURES
RAS access | TAS access Address
Type name time time access time
(max. ns) (max. ns) (max. ns)
M5M441008XX-6,-6S 60 15 30
MBEM44100BXX-7,-7S 70 20 35
Cycle Power
Type name time dissipation
(min. ns) (typ. mW)
M5M44100BXX-6,-6S 110 400
M5M44100BXX-7,-7S 130 350
XX=J, TP

® Standard 26pin SOJ, 26pin TSOP (1)
® Single 5V + 10% supply
® Low stand-by power dissipation
CMOS Input level =«erereerreeeerneeeees 5.5mW ( max)

CMOS Input levle 0.55mW (max)*
® Low operating power dissipation

MBM44100BXX-6,-6S - +-rrveveerveens 550.0mW (max)

MBM44T100BXX=T,- 7S - - -rveverreeeens 467.5mW (max)
® Extended refresh capability

Extended refresh current ««:ooeeeeeeseneneneees 150 pA (max)
® Self refresh capability

Self refresh CUIrEnt ------- ssrrrerrmmreecereeeeenn 150 uA(max)'

@ Fast-page mode (2048-bit random access), Read-modify-
write, RAS-only refresh, CAS before RAS refresh, Hidden
refresh, CBR Self Refresh (-6S, -7S) capabilities.

® Early write operation gives common |/0 capability.

® All inputs, output TTL compatible and low capacitance

@ 1024 refresh cycles every 16.4ms(Ao~As)

® 1024 refresh cycles every 128ms(Ao~Ag)*

® 16-bit parallel test mode capability
% : Applicable to self refresh version (M5M44100BJ, TP

-8S, - 7S : option) only.

APPLICATION
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT

PIN CONFIGURATION (TOP VIEW)

DATA INPUT D—[T] ~ [z Vss(ov)
WRITE CONTROL 7 _, [ 5] Q DATA OUTPUT
VUL - TSR
ne ] 2 @ N
Ao—[5] £ [ As
£
2
ADDRESS
weuts| A0 @ 18]+~ A8 | ADDRESS
A1 —[T0 7]« A7 [INPUTS
A2 —[17] [16] «— As
A3 —[1Z] 18]« As
(svyvee [ 73]+ A4
Outline 26P0J (300mil SOJ)
DATA INPUT D —[1] Vss (0V)
WRITE CONTESY W —[2] 25—~ Q_DATA QUTPUT
ROW_ ADDRESS RAS —»[3] [24]«— TAS ApoRes
STROBE INPUT "\ & z NG STROBE INPUT
Ao —[5] =  pge A9
2
-—h
8
ADDRESS] Ao —[s] B [« As
INPUT 3 ADDRESS
S| A —[o (7+— A7 [ INPUTS
A2 —>E E‘— Ag
Az —[i2 (g« As
(5V) Vce E I__A,]<— Ad

Outline 26P3Z-E (300mil TSOP)
NC : NO CONNECTION

* MITSUBISHI
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, 'MITSUBISHI LSls
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

FUNCTION
The MBM44100BJ, TP provide, in addmon to normal read, functions, e.g., fast page.mods, RAS-only refresh, and delayed-
write, and read-modify-write operations, a number of other write. The input conditions: for each are shown in Table 1.

Table 1. Input condition for each mode

Inputs Output
Operation o Row |Column Refresh Remark
RAS|CAS | W | D | idress|address| O

Read ACT | ACT | NAC | DNC | APD | APD | VLD | YES

Write (Early write) ACT | ACT | ACT | VLD | APD | APD | OPN | YES [Fast page mode
Write (Delayed write) ACT | ACT | ACT | VLD | APD | APD | IVD | YES |identical
Read- modify - write ACT | ACT | ACT | VLD | APD | APD | VLD | YES

RAS-only refresh ACT | NAC | DNC | DNC | APD | DNC | OPN | YES

Hidden refresh ACT | ACT | DNC | DNC | DNC | DNC | VLD | YES

CAS before RAS refresh (Extended*) ACT | ACT | NAC | DNC | DNC | DNC | OPN | YES

Self Refresh* ACT | ACT | NAC | DNC | DNC | DNC | OPN | YES

Stand-by NAC | DNC | DNC | DNC | DNC | DNC | OPN | NO

Note. ACT : active, NAC : nonactive, DNC : don’t care, VLD : valid, IVD : Invalid, APD : applied, OPN : open

BLOCK DIAGRAM

COLUMN ADDRESS vee (5V)
STROBE INPUT CAS
ROW ADDRESS mas

STROBE INPUT

WRITE CONTROL
INPUT W

CLOCK GENERATOR
CIR( Vss (0V)

|

A0~A10 -——é D DATA INPUT

COLUMN DECOPER | =
A0 [ T 4 .
Al SENSE REFRESH
AMPLIFIER & 1/0 f .
A2 v CONTROL
A3 :
A4 —
ADDRESS INPUTS As s R > Q DATA OUTPUT
A Ao~ MEMORY CELL '
AT0 (4,194,304 BITS)
A7 .
As ) !
A
A10 I

DATA IN
BUFFERS

l—

DATA
OUT
BUFFERS

——1

ROW & COLUMN
ADDRESS BUFFER
ROW DECODER




| MITSUBISHI LSIs
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter ) Conditions Ratings Unit
Vee Supply voltage —-1~7 \Y
Vi v Input voltage With respect to Vss - 1~7 \4
Vo Output voltage - 1~7 . \'
lo Output current 50 mA
Pa Power dissipation Ta=25C 1000 mwW
Topr | Operating temperature . 0~70 C
Tstg Storage temperature - 65~150 °C
RECOMMENDED OPERATING COND!TIONS(Ta =0~T0%C, unless otherwise noted) (Note 1)
Limits .
Symbol . Parameter i Nom | Max Unit
Vce Supply voltage 45 5 55 "2
Vss Supply voltage 0 0 0 \
VIH High-level input voltage, all inputs 2.4 8.5 \%
ViL Low-level input voltage - 2.0 0.8 V.
Note 1. All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vcc =5V + 10%, Vss = OV, unless otherwise noted) (Note 2)
s Limits ,
Symbol Parameter Test ‘condmons Min Tvo Mox Unit
VoH High-level output voltage loH = - BmA ] 24 Vee \%
VoL Low-level output voltage loL = 4.2mA 0 0.4 A%
loz Off-state output current Q floating, OV £ Vout £ 5.5V -10 10 wA
h Input current OV=Vn£6. 5V, Other inputs pins=0V | — 10 10 A
Average supply current M5M441008-6, -6 | RAS, CAS cycling 100
lccrcavy | from Vce, operating tRC = twC = min, mA
(Note 3,4,5) | M5M441008-7,-78 | output open ) 85
Supp! ¢4 V. RAS = CAS = ViH, output open 2
lec2(Av) upply current from Vec, monros RAS = CAS = Voo — 0.5, 1 mA
stand-by (Note 6) | :
M5M441008 () output open 0.1
Average supply current M5M441008-6, ~6S RAS cycling 100
lcca(avy | from Vee, refreshing CAS = VH, trc = min. —. . mA
(Note 3,5) | M5M441008-7,-7S | output open 85
Average supply current M5M441008-6, -6S RAS =ViL 100
lccacav) | from Vcc, Fast-Page- CAS cycling mA
Mode (Note 3,4,5) | M5M441008-7,-7S | tpc = min., output open 85
, Average SUDD’Y current M5M441008-6, -6S S B5AE 85
from Vcc, CAS before ) CAS beforeg RAS refresh
} leceav) | gre cycling, trRe = min. mA
RAS refresh mode
(Note 3,5) M5M441008-7,-7S | output open 75
Stand-by :
RASzVcc-02v
_ TAS2Vce-0.2VorCAS 0.2V
CAS before RAS refresh :
A | ¢ v %_A% cyclingﬁgS§O.2V or i
* verage supply current from Vcc CAS before RAS refresh cycling | .
leca(av) Extended-refresh cycle (Note 6) W=0.2V or 2Vee - 0.2V - 150 WA
OE=0.2V or 2VcCc—-0.2V
A0~A9 S 0.2V or 2VcC - 0.2V
DQ = open
tRC =125 us
tRAS = tRASmin~1 us
Average supply current .
lcca(av)* | from Vce, Self-refresh M5M441008 (S) RAS = CAS 0.2V 150 LA
cycle (Note 6)

Note 2. Current flowing into an IC is positive, out is negative.
3. IcC1(AV), ICC3(AV) and ICC4(AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate
4. ICC1(AV) and ICC4(AV) are dependent on output loading. Specified values are obtained with the output open.
. 5. Address can be changed once or less while RAS =ViL and CAS = VIH.

g MITSUBISHI
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M5M44100BJ, TP-6,-7,-6S,-7S

MITSUBISHI LSIs

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

CAPACITANCE (Ta = 0~70°C, Vec = BV + 10 %, Vss = OV, unless otherwise noted)

Limits

Symbol Parameter Test conditions Vin Tvo | Max Unit

Cieay Input capacitance, address M5MA441008J.TP ’ 5 oF
inputs Vi=Vss

Ci(D) Input capacitance, data input 7 pF
- - n f=1MHz

Ci(w) | Input capacitance, write control input 7 pF

Ci(RA%) | Input capacitance, RAS input Vi=25mVrms 7 oF

Ci(tAS) | Input capacitance, CAS input ) 7 pF

Co Output capacitance Vo = Vss, f = 1MHz, Vi = 26mVrms T pF

SWITCHING CHARACTERISTICS (Ta = 0~70°C, Vcc = 5V * 10%, Vss = OV, unless otherwise noted) (Notes 6, 13,14) .
Limits
Symbol Parameter M5M441008~6, -6S | MSM441008-7,-78 Unit
Min Max Min Max

tcAC Access time from CAS (Note 7,8) 15 20 ns

tRAC Access time from RAS (Note 7,9) 60 70 ns

tAA Column Address access time (Note 7,10) 30 - 35 ns

tCPA Access time from CAS precharge (Note 7,11) 35 40 ns

toLz Output low impedance from TAS low (Note 7) 5 5 ns

toFF Output disable time after CAS high (Note 12) 0 15 0 20 ns

Note 6.

©O®N

10.
1.
12.

An initial pause of 500 u s is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles
containing a RAS clock such as RAS-only refresh).

Note the RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater
than 16.4 ms/128ms*) of RAS inactivity before proper device operation is achieved.

Measured with a load circuit equivalent to 2TTL loads and 100pF.

Assumes that tRCD & tRCD (max) and tASC & tAsC (max).

Assumes that tRCD S tRCD(max) and tRAD  tRAD (max). If tRCD or tRAD is greater than the maximum recommended value shown
in this table, tRAC will increase by amount that tRCD or tRAD exceeds the value shown.

Assumes that tRAD Z tRAD (max) and, tASC < tASC (max).

Assumes that tcP s tcP (max) and tasc 2 tASC (max).

toFF (max)-and toEz (max) defines the time at which the output achieves the high impedance state (louT= | £ 10u A |) and is not
reference to VOH(min) or VoL (max).

TIMING REQUIREMENTS (For Read, Write, Read - Modify - Write, Refresh, and Fast Page Cycles)
(Ta=0~T0%C, Vcc=bV + 10 %, Vss = 0V, unless otherwise noted ) (Notes 13,14)

Limits
Symbol Parameter M5M44100B-6, -6S | M5M441008~7, -7S Unit
Min Max Min Max
tREF Refresh. cycle time M5M441008 184 164 ms
M5M44100B(S) 128 128
tRP RAS high pulse width 40 - 50 ns
tRCD Delay time, RAS low to TAS low (Note 15)| 20 45| 20 50 ns
tCRP Delay time, CAS high to RAS low 5 5 ns
tRPC Delay time, RAS high to- CAS low 0 0 ns
tcPN CAS high pulse width 10 10 ns
tRAD Column address delay time from RAS low (Note 16){ 15 30 15 35 ns
tASR Row address setup time before RAS low 0 0 ns
tAsC Column address setup time before CAS low (Note 17) 0 10 0 10 ns
tRAH Row address hold time after RAS low 10 10 ns
tCAH Column address hold time after CAS low 15 15 ns
tT Transition time (Note 18) 1 50 1 50 ns
Note 13. The timing requirements are assumed tT = 5ns.
14. VIH(min) and VIL(max) are reference levels for measuring timing of input signals. .
15. tRco(max) is specified as a reference point only. If tRCD is less than tRCD(max), access time is tRAC.
If tRCD ‘is greater than tRCD (max), access time is controlled exclusively by tCAC or tAA.
tRCD (min) is specified ‘as tRCD (min) = tRAH (min) + 2tT + tasc (min).
16. tRAD(max) is specitied as a reference point only. If tRAD 2 tRAD (max) and tASCStASC(max) access time is controlled exclusively
by tAA.
17. tZSC(max) is specified as a reference point only. If tRco;tRCD(max) and tASC 2 tASC (max),access time is controlled exclusively
by tcac.
18 4

. tT is measured between VIH(min) and VIL (max).
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MITSUBISHI LSls
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Read and Refresh Cycles

Limits
Symbol Parameter MSM44100B-6, -6S | MSM441008-7,-7S Unit
. ) Min Max Min Max )
tRC Read cycle time 110 130 ns
tRAS RAS low pulse width 60 [10000| 70 |10000 ns
tcAs CAS low pulse width 15 /10000 20 | 10000 ns
tCSH CAS hold time after RAS low 60 70 ns
tRSH RAS hold time after CAS low 15 20 ns
tRCS Read setup time before CAS low 0 0 ns
tRCH Read hold time after CAS high (Note 19) 0 L 0 ns
tRAH Read hold time after RAS high (Note 19) 10 10 ns
tRAL Column address to RAS hold time 30 35 ns
Note 19. Either tRCH or tRRH must be satistied for a read cycle.
Write Cycle (Early Write and Delayed Write Cycles)
Limits i
Symbol Parameter M5M441008-6, -6S | MSM441008-7,-7S Unit
. Min Max Min Max
twe Write cycle time 110 130 ns
tRAS RAS low pulse width 60 | 10000 70 | 10000 ns
tCAS CAS low pulse width : 15 {10000 20 | 10000 ns
tcsH . | CAS hold time after RAS low 60 70 ns
tRSH RAS hold time after CAS low ) 15 20 ns
twes Write setup time before CAS low (Note 22) 0 0 ns
tweH Write hold time after CAS low 10 15 ns
towL CAS hold time after W low 15 20 ns
tRWL RAS hold time after W low 15 20 ns
twp Write pulse width 10 15 ns
tDS Data setup time before CAS low or W low 0 9] ns
tDH Data hold time after CAS low or W low 10 15 ns
Read- Write and Read - Modify - Write Cycles
-~ Limits
Symbol Parameter M5M44100B-6, -6S | MSM441008-7, -78 Unit
Min Max Min Max
tRWC Read Write cycle time (Note 20) | 130 ' 155 ns
tRMWC Read modify write cycle time " (Note 21)| 130 155 ns
tRAS RAS low pulse width 85 | 10000 95 | 10000 ns
tCAS CAS low pulse width ‘ 40 | 10000 45 | 10000 ns
tosH CAS hold time after RAS low ) 85 95 ns
tRSH RAS hold time after CAS low 40 ) 45 ns
tRCS Read setup time before CAS low 0 0 ns
tewp Delay time, CAS low to W ‘low (Note 22) 15 20 ns
tRWD Delay time, RAS low to W low (Note 22) 60 70 ns
tAWD Delay time, address to W low (Note 22) 30 35 ns
towl CAS hold time after W low 15 20 ns
tRWL RAS hold time after W low 15 20 - ns
twp Write pulse width 10 15 ns
tDs Data_setup time before W low 0 0 ns
| tow Data hold time after W low 10 15 ns

Note 20. tRWC is specified as tRWC (min) = tRCD (max) + tcwD (min) + tRWL (min) + tRP (min) + 3tT.
21. tRMWC is specified as tRMWC (min) = tRAC (max) + tRWL (min) + tRP (min) + 3tT.
22. twcs, tRWD, tcwD, tAWD and tcPwD do not define the limits of operation, but are included as electrical characteristics only. When twcs
2 twes (min), an early write cycle is performed, and the data output keeps the high impedance state. When tRWD 2 tRWD (min), tcwD
2 tcwD (min), tAwD Z tAWD (min), and tCPWD Z tcPwD (min) (for fast page mode cycle only), a read write cycle is performed, and
the data of the selected address will be read out on the data output.
If neither of the above condition (delayed write) is satistied, the condition of Q (at access time and untii CAS goes back to ViH)

is indeterminate.
)‘Mnsuslsm |
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MITSUBISHI LSlIs -

M5M44100BJ,TP-6,-7,-6S,-7S

- FAST PAGE MODE 41 94304-BIT(41'94304-_WORD BY 1-BIT)DYNAMIC RAM

Fast- Page Mode Cycle (Read, Write, Read- Write, and Read - Modify- Write Cycles) (Note 23)

Limits
Symbol Parameter M5M44100B-6, -6S | M5M441008-7, -7S Unit
. Min Max Min Max
tPc Fast page mode read/write cycle time 40 45 ns
tPRWC Fast page mode read write/read modify write cycle time 60 70 ns
tRAS RAS low pulse width for read write cycle (Note 24)| 105 | 100000 115 |100000 ns
tep CAS high pulse width (Note 25)| 10 15 10| 15 ns
tCPRH RAS hold time after CAS precharge 35 | - 40 ns
tcPwD Delay time, CAS precharge to Wiow (Note 22)| 35 40 ns

Note 23. All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.

24. tras(min) is specified as two cycles of CAS input are performed.
25. tcp(max) is specified as a reference point only.

CAS before RAS Refresh, Extended Refresh Cycle* (Note 26)

) Limits
Symbol Parameter M5M44100B-6, -6 | M5M441008-7, -7S Unit
. Min Max Min Max
tCsR CAS setup time before RAS low 5 5 ns
tCHR CAS hold time after RAS low 10 15 ns
tRSR Read setup time before RAS low 10 |- 10 ns
tRHR Read hold time after RAS low 10 15 ns
tCAS CAS low pulse width 25 30 ns

Note 26. Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh -

mode.

Self Refresh Cycle*
Limits
Symbol Parameter M5M441008-6S M5M441008-75 Unit
Min Max Min Max

tRASS CBR self refresh RAS low pulse width 100 : 100 us
tRPS CBR self refresh RAS high precharge time 110 130 ns
tCHS CBR self refresh CAS hold time -50 -50 ns
tRSR Read setup time before RAS low 10 10 ns
tRHR Read hold time after RAS low 10 15 . ns

" MITSUBISHI
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MITSUBISHI LSIs
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Test Mode Specifications (Note 27)
ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 5V + 10 %, Vss = OV, unless otherwise noted) (Note 2)

Symbol Parameter . Test conditions in L;-n;gs Mo Unit
Average supply current | wsmaa1008-6,-65 | RAS, CAS cycling 115
lcci(av) | from Vcc operating tRC = twC = min. - mA
(Note 3,4,5) M5M441008-7, -7S output open A 100
. Average supply current | ysm441008-6, -65 RAS cycling 115
lccaavy | from Vee refreshing CAS = ViH, trRe = min. mA
(Note 3,5) | MoM4d1008-7,-75 output open 100
Average supply current | 5w441008-6, -65 RAS = viL 115
lccacavy | from Vcc Fast-Page- - CAS cycling mA
Mode (Note 3,4,5) | WM441008-7, -7 tPc = min., output open 100 )
Average supply current | yeuuii008- 65 | CAS before RAS refresh 100
lccs(avy er_:rSn V?C iTS t;efore cycling, taRc = min. . mA
reires (:zt: 35 | "WAI008-7,TS | outout open : 85

Note 27. Ali previously specified electrical characteristics, switching characteristics and timing requirements are applicable to that of test mode.

SWITCHING CHARACTERISTICS (Ta =0~70°C, Vec =5V £ 10 %, Vss = 0V, unless otherwise noted) (Notes 6, 13, 14)

Limits
Symbol . ParameterLimits M5M441008-6, -6S | MSM441008B-7, -7S Unit
Min Max Min Max
tCAC Access time from CAS (Note 7,8) 20 25 ns
tRAC Access time from RAS (Note 7,9) 65 75 ns
tAA Column address access time (Note 7, 10) 35 40 ns
tCPA Access time from CAS precharge (Note 7,11) 40 45 ns

TIMING REQUIREMENTS (Ta = 0~70°C, Vcc =5V + 10 %, Vss = OV, unless otherwise noted) (Notes 13, 14)
Read and Refresh Cycles

Limits
Symbol Parameter MEM441008-6, -BS | M5M44100B-7, -7S Unit
’ Min Max Min Max
tRC Read cycle time 115 135 ns
trRAS RAS low pulse width ] 65 | 10000 75 | 10000 ns
tCAS CAS low pulse width 20 10000 25 110000 ns
tcsH CAS hold time after RAS low 65 75 ns
tRSH RAS hold time after CAS low 20 25 ns
tRAL Column address to RAS hold time 35 40 ns

)‘MITSUBISHl
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N . MITSUBISHI LSis
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Read- Write and Read - Modify - Write Cycles

Limits
Symbol , . Parameter M5M441008-6, -6S | MSM441008-7, -7 Unit
Min Max | Min | Max
tRWC Read write cycle time ] (Note 20)| 135 160 ns
tRMWC Read modify write cycle time ' . (Note 21)| 135 160 . ns
tRAS RAS low pulse width 90 [10000] 100 | 10000 ns
tcAs CAS low pulse width : 45 | 10000 50 [ 10000 ns
tesH CAS hold time after RAS low 90 100 ns
tRSH RAS hold time after CAS ‘low 45 50 ns
tcwp Delay time, CAS low to W low ) (Note 22)] 20 25 ns
tRWD Delay time, RAS low to W low (Note 22)| 65 75 ns
tAWD Delay time, address to W low (Note 22)] 35 40 ns

Fast- Page Mode Cycle (head, Write, Read - Write, and Read - Modify - Write Cycles) (Note 24)

: . Limits
Symbol Parameter . M5M441008-6, -6S | M5M441008-7, -7S Unit
. Min Max Min Max
tpc Fast page mode read/write cycle time 45 50 - ns
tPRWC Fast page mode read write/read modify write cycle time 65 . 75 ns
tRAS RAS low pulse width for read write cycle (Note 25)| 115 |200000| 125 |200000 ns
tCPRH RAS hold time after CAS precharge 40 45 ns
tcPwo Delay time, CAS precharge to W low (Note 23)| 40 45 ns
Test Mode Set Cycle
Limits
Symbol Parameter M5M441008-6, -6S | M5M441008-7, =75 Uhit
. Min Max Min Max
twsr Write setup time before RAS low 10 10 ns
tWHR Write hold time after RAS low . 10 15 ns

' * MITSUBISHI
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FAST PAGE MODE

WTSUBSHILSie
M5M44100BJ,TP-6,-7,-6S,-7S

4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Note 28. Self refresh sequence

Two refreshing ways should be used properly depending on
the low pulse width (trass) of RAS signal during self refresh

period.

1. In case of trass < 300ms
1.1 Distriduted refresh during Read/Write operation
(A) Timing Diagrams

Read/Write Cycle

et

Self Refresh Cycle

Read/ Write Cycle

3

tNSD

¥

trass < 300ms | tSND

—

RAS \ /

—

last refresh cycle

Table 2

Read/ Write—
Self Refresh

Self Refresh—

Read/Write Cycle Read/ Write

CBR distributed
refresh

RAS only
distributed refresh

tNsD + tsnp < 16.4ms

tnspS 16 u's tsS\o= 16 us

(B) Definition of refresh _
Definition of CBR distributed refresh .
The CBR distributed refresh performs more then
1024 discrete CBR cycles within 16.4 ms.
Definition _of RAS only distributed refresh
All combination of ten row address signals (Ao~Ag)
are selected during 1024 discrete RAS only. refresh
-cycles within 16.4 ms.

first refresh cycle

1.1.1 CBR distributed Refresh )
@ Switching from read/write operation to self refresh operation.
The time interval from the falling edge of RAS signal
in the last CBR refresh cycle during read/write operation
period to the falling edge of RAS signal at the start of
self refresh operation should be set within tnso (shown
in table 2).
® Switching from self refresh operation to read/write operation.
The time interval from the rising edge of BAS signal at
the end. of self refresh operation to the falling edge of
RAS signal in the first CBR refresh cycle during read/
write operation period should be set within tsno (shown
in table 2).

1.1.2 RAS only distributed refresh

® Switching from read/write operation to self refresh operation.
The time interval tnsp from the falling edge of RAS signal
in the last RAS only refresh cycle during read/ write
operation period to the falling edge of RAS signal at the
start of self refresh operation should be set within 16 us.

@ Switching from self refresh operation to read/write operation.
The time interval tsno from the rising edge of RAS signal
at the end of self refresh operation to the falling edge
of RAS signal in the first CBR refresh cycle during read/
write operation period should be set within 16 us.

MITSUBISHI
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MITSUBISHI LSls
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

1.2 Burst refresh during Read/Write operation
(A) Timing diagram

Read/ Write L Self Refresh L Read/ Write
e T
tNsB _ trass < 300ms tsNB
RAS \ / N S\ / |
first I refresh cycles - refresh cycles last !
refresh cycles 1023 cycles 1023 cycles refresh cycles

Table 3
- 1.2.1 CBR distributed Refresh
Read/Write Cycle Fg:: /gzz:;es: Sﬂfeagif\;szre» @ Switching from read/write operation to self refresh operation.
CBR burst The time interval tnsa from the falling edge of RAS signal
refresh tnss = 16.4ms tsng £ 16.4ms in the first CBR refresh cycle during read/write operation
period to the falling edge of RAS signal at the start of
zﬁsﬁn'y burst tnss + tsne = 16.4ms self refresh operation should be set within 16.4 ms.
® Switching from self refresh operation to read/write operation.
The time interval tsna from the rising edge of RAS signal
‘at the end of self refresh operation to the falling edge
(B) Definition of burst refresh of RAS signal in the last CBR refresh cycle during read
Definition of CBR burst refresh /write operation period should be set within 16.4 ms.
The CBR burst refresh performs more then 1024
~ continuous CBR cycles within 16.4ms. 1.2.2 RAS only distributed refresh
Definition of RAS only burst refresh @ Switching from read/write operation to self refresh operation.
All combination of ten row address signals (Ao~As) The time interval from the falling edge of RAS signal
are selected during 1024 continuous RAS only in the first RAS only refresh cycle during read/ write
refresh cycles within 16.4 ms. operation period to the falling edge of RAS signal at the

start of self refresh operation should be set within tnss
(shown in table 3).

® Switching from self refresh operation to read/write operation.
The time interval from the rising edge of RAS signal at
the end of self refresh operation to the falling edge of
RAS signal 'in the last RAS only refresh cycle during read/
write . operation period should be set within tsns (shown
in table 3).

MITSUBISHI
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MITSUBISHI LSIs

M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

2. In case of tmrass =2 300ms
(A) Timing diagram

Selt Refresh " Read/ Write

T

trASS 2 300ms tREF

w AVARVAVS

refresh cycle
1024 cycle

Table 4

Read/ Write Self Refresh—Read/Wirte
CBR distributed refresh
RAS only distributed refresh

<
CBR burst refresh trer < 16.4ms
RAS only burst refresh

(B) Definition of refresh
The same as 1.1-(B) and 1.2-(B)

2.1
Regardless of the refresh (CBR distributed refresh, RAS only

distributed refresh, CBR burst refresh, RAS only burst refresh)
during Read/Write operation the minimum of 1024 cycles
refresh should be preformed within 16.4 ms from the rising
edge of RAS signal at the end of self refresh operation.

MITSUBISHI
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| MITSUBISHI LSIs
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Timing Diagrams (Note 29)
Read Cycle

tRC
tRAS tRP
ViH = 3
RAS \ / N
ViL — u .
tesH
tcRP teRe)
trcD tRSH tRPC C
tcas
— Vik =~ SR 3 r 3 r
CAS 30K S
ViL = 8006
tRAD tRAL tASR
tASR| | tRAH tasc tcAH tcPN
Ao~Aro VHT ( COLUMN - ROW
ViL - 7\ ADDRESS \.  ADDRESS
1
tRAH
tRCS tRCH
_ ViH -
%
ViL -
ViH — S RIIRIRIR O e e 2 e N N T e e %%
S Do 0002020202030 %0 20202020 202020 20 02020
D RS RIS
ViL - CRRRKKERRLHKKS 20200020 20202000 20202020 2020200024
tcAC
taa tOFF
tcLz
Vou - Hi-Z Hi-Z
Q DATA VALID
VoL — o
tRAC

VYo% %%

TSI
JRIKKHKAK
Note 29.  QXECREEEKS

Indicates the don’t care input.

JELREKS VIH (min) S VIN £ VIH (max) or VIL (min) S VIN S VIL (max).

% Indicates the invalid output.

2-14
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MITSUBISHI LSis
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Write Cycle (Early write)

twe
tRAS trP
ViH — y 4 3
RAS \ /
Vi, — 7
tcsH
tcrRP tRCD tRSH tRPC tCRP|
tCAs
o T N /
CAS RS
ViL = SXXXXN N
tASR tRAH tAasC tcAR tASH|
] ‘-—ﬁ
— A X %,
ro~At0 H oW QOLUMN - RSN aciiss
Vi - i ADDRESS 4 : E KSR
twes tweH
: — PSR AR K K XX K K XK K XK X K K X X X X AR XK K K X X
W ViH LRI KRELLRRILHEIRIRLALS
W D000 000020 2020202 %% % %6 %2626 o t0 20 %0 2o %a%etete de e 202
ViL - " O 0 20 0 20 20 20 2020502020 2020 2%
tDs tDH
Vi = R R TIRN R ERRRRK
D . I RSRIILRISIRLIIOIKKY DATA VALID CROISLIIRLRRARKE
VI = R RN R RIIIRKS
Vox — Hi-Z
Q
VoL —
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M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Write Cycle (Delayed Write)

twe
tRAS tRP
—_—

ViH — :
RAS

ViL — 4

tcsH
tcrP tRCD tRSH tRPC tcrRP
tcAs

Vin — 858K 3 b f
CAS IR

VIL = XXX N

tAsR| |- tRAH tAsc tCAH towl tCPN ASR
' ViH — 50K . A XY 3
QSR ROW £R355 COLUMN ROW

Ao~A1o SKKKN Sodeteode?.

Vi — 38888 \ ADDRESSj RS ADDRESS y A ADDRESS

tRWL
tRCS twp

_ ViH ~ r
w \

ViL = N v

tWCH
ED_SJ toH

VIH = QRRIKKRIIKIKIKIKI IR AL i LRCGRIGIRITISITIKIRK I I

D R KO ARRK DATA VALID | RSSRRRIKLIKARS
. COSERILHRAXRRHIRXILHRKHLIHIRKK R2S0SRHRAIRLLIRAHKANINKS
ViL — 7 B %0 %0 %0 %0 %0 %0 %6 %% %% % % %%6%% %
tOFF
toLz

Vor = Hi-Z Y, Hi-Z

Q
’ VoL — 3
, : MITESUBII%HI
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MITSUBISHI LSls
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Read - Write, Read - Modify - Write Cycle

trwC
tRAS trP
ViH ~ p )
RAS \
ViL = K
tcsH
tcrP tRCD tRSH tRPC tCRP
e
. tcAs
ViH ~ SRR RXRS 3
CAS IXRRLAIKY S ’ Z w
ViL — S K y
. tRAD
tAsR| | trAH tASC tCAH ' towl tepn tASR
ViH — ROW COLUMN ROW
Ao~A
0~ A10 ViL — ADDRESS - ADDRESS ADDRESS
tRWD !
tAWD tRWL
tRCs tcwp twp
ViH = QKRR A \
W SRR \
VIL = RXRRRRAK X
tos tDH
- OTOTOTOTITOIITOTONTOS, TTRRKITTSTRSTTLR
Vi Setetee0 02020202020 % % 28RS
D K RREEIERREAKKEL] DATA VALID SR REEEIEELEKLREK
ViL — 90%0%0%%6%0%%%a%%%% | 7 B 0% %0%0% %90 %0%0% %696 94%%%%"
tcac
tAA tOFF
terz )
Vor = ‘ Hi-Z Hi-Z
= i
Q v DATA VALID
oL —
tRAC

x 'MITSUBISHI
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MITSUBISHI LSIs
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

RAS- only Refresh Cycle (Note 30)

Ao~Ag

ViH =
ViL -

ViH =
ViL —

ViH —
ViL -

VIH -
ViL -

Vin —
ViL =

VoH —

VoL —

tRC
trRAS tRP )
\ / \
N
tcRe ‘ tRPC . _tcRP
XK ] X A
ZEKKY
LK
PaSa0 0 0008
tasRl | tRaH ' o tAsR

""""" LSS AN A ARSI R AR XA S A SRS AR AR AR AR AR XK X X X X X\
et te e e tete e detetetetele ot de e tede tote et tete et 0 0 20t de 20 ke %o %020, ROW
oo teteteteteteteteteteteteetotototetetetetotete et tetetetetoe ot e tetetetotede
58RI OIKANIKXIIIIXKIIIIIIISINKIIN . ADDRESS
B R R RRRARLLLRRIRLRREELE R} ADDRESS

S
9%,
GOIRILIARIRIKNS
S IIRILIKIGANRHKHKNS
L IRERIRAIRHLIAXRAHRHKS
G RRIERILIRHKIKIRRS

X SSRGS EEK SSRGS EEXSEE X XK KKK XSG EEESEREEE KKK X GRS EEERIKE KL
Qﬁ&&&&&&&p%pQﬂﬁﬁﬂﬁﬁ&&&%?wwwwuvv@@y@uvwwwvvgwww%?”ﬁqu%%&&’q&&&ﬂ%%%w%%ww%%

SIS R RSSO IR R SR SRRSO
O R IIILRIIILIIILRIILIIIKLRHIIRIES
%

R R R R R R R R R R IRRRRHAXRNRKK

Hi-Z

r ..

Note 30. A10 may be VIH or VIL. Refresh address:AO(ROW)~A9(ROW_) -
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MITSUBISHI LSls
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

CAS before RAS Refresh Cycle, Extended Refresh Cycle *

trRC tRC
tRP tRAS tRAS tRP
Vi - \ a s A
s \ \
ViL = -
tRPC tCSR tCHR tRPC tCsSR tCHR i trRPC tcRP
ViH— 4 / 3 »
CAS 'H 2 / \_
ViL — Z
- . T
tcPN
tasr
ViH — d
romoy !5 s X SE5HS
tRCH tRSR tRHR tRSR tRHR tRCs
- ViH = 3@
W
ViL -
ViH -
Vi —
toFF
a VoH — \ Hi-Z
VoL — /
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MITSUBISHI LSIs

M5M44100BJ,TP-6,-7,-6S,-7S

Self Refresh Cycle* (Note 28)

ViH
RAS

Vi
= ' VIH

A

CAS Vi

ViH
Ao~A10

ViL
- ViH
W

ViL

ViH
D

Vi

Vou
Q

VoL

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

tRP trASS tRPS
- _/ N I \___
4
trRPC
tRPC tcsr tcHs tcrP
s
_ ' z/
p— j (¢ \-
27
toPN
tASR
- ROW Y/ COLUMN
_ IADDRESS/\ ADDRESS
tRCH tRSR tRHR tRCS
R S K ST
1¢%&#?N&ﬁﬂ5U&ﬂéN&ﬂ#3%ﬁ§V%ﬁ#%%&fﬁ%&f%‘&ﬂﬂ#&%ﬂé&%ﬂé&%&#& 25358
e T T T 2 2 2t 2t T e e e 2 e 20 e 0 0020 0 20 20 20 20 %02 % %0 % %% %0 %e?
007000 %0 %0 %6 %6 %0 %6 %0 %6 % %% %6 % %% %6 % % % %6 % %6.% %6 %0 %2026 %6 %6 % %6762 %6%%6 % %% % %

PSSR
CGEIREITIIRINRS
SGERIXHKHNIKS

SRR

<

bletetetede!
ReSetetetetetede!
LRRLLES

Hi-Z
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MITSUBISHI LSls
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 31)

ViH —
ViL -

ViH —
ViL =

O
[

Vin —
ViL -

Ao~Aio

VIH -
ViL ~

g

ViH —
ViL -

VoH —

VoL —

trRC tRC
tRAS tRP tRAS L tRP
——x\ r x\ \
X \_

tCRP) tRCD tRSH tCHR  tCRP
e A {
333355
SIE]
OO \. 7

trRaD trRAL
I}
tASR| |tRAH  tAsc tCAH tASR
A . \
ROW COLUMN ROW
AoDRESS RSN ADDRESS ADDRESS
tRCS tRRH
|
TR e S O O O OO
02020200020 20%0 2020 0% %%0% RS R R LR RIRIILLLILKL
SRR RIRRRL] RS0 RIKIIEIRS
1909690%0%0%90%%%%:%%¢ 0000900 %090 % %6 0090990 %0 % %0%%%0 % %% % %0 % %
tcac
tAA toFF
tcLz
Hi-Z
DATA VALID
x
tRAC

Note 31. Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
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MITSUB,ISHI LSls
M5M44100BJ,TP-6,-7,-6S,-7S

Fast Page Mode Read Cycle

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

tRAS tRP
VIH— 3 p
RAS S / \
ViL - 7
tCSH tpc tRSH
tcrp tRCD tcAs tcp tcAs tcp tcas
VIH — 4 A
cAS » N /7 N 4 N
Vit = r N 7 o
tRAD tCPRH
tﬂ tRAH tASC tCAH t.AEE tcAH tAsc| | tcaH tASR
Vik = F ROW_ f COLUMN, FERRRXS COLUMN | COLUMN ROW
Ao~Aio @gt ADDRESS ADDRESST IR0 NADDRESS? ADDRESS3 ADDRESS
%%
- tRAL tRRH
tRcs | tRCH chs __t_FfE_H —-l—‘tRcs RCH
— ViH = ﬂ_ A
w
/ ¥ -
' ViH —
D
ViL —
tcac tcac tcac
tAA EO_Ff tAA toFF taA tOFF
toLz : teLz tcLz
! —t
a Vo = Hi-Z DATA DATA. - DATA
VoL — VALID1 VALID2 VALID3
trRAC L tcPA tcPA
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MITSUBISHI LSIs

M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

trRAS tRP
ViH = 3 s p
RAS ] :
ViL - X
tosH teg
tcrRP tRCD tcAs tcp tcp tcas
ViH — 3 B!
CAS x \
ViL = X
tasR| | tRAH tAsc| | tCAH tASC| | tcaH
_ I A T
Ao~mrn T SEESNE ROW COLUMN “WESEOeN] , Sorumn
L - SRR lADDRESS‘ \ \ ADDRESS1 /% SRXRXYNADDRE
i
twes| | twed twes| | twer twes
— DTN ' % R RRTTRIATR,
w T SRR RIS
TVIL = SKRERRRRRRRIK KR K v S5k B 20eede 0020200020 02020%8
I
tos toH tos toH tDs
he—1
ViH — KXXILIIZLILIITIZLILI ) A 2 g OSSOSO
b " BTN DATA Y DATA RS
VIL — SEEOEERILRLLRIESEYN. VALIDT  / . VALID2 L__VALID3 Aoy
a Vo — Hi-Z
Vor —



MITSUBISHI LSis
M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Delayed Write)

tRAS | tRP
ViH = \ |
RAS \ \
ViL = |
tCsSH trc
tcrP| |- trRCD tCAS tcp tcas
' V- X \ - \ 4
CAS \ / \ /
Vi - 7 N 7
tRSH
tAsSR tRaH . tAsC tcAH tAsC tcAH tASR
Vin - XA L row s | [RIIIZIIS \
Ao~A SN COLUMN o20%e20%020% %% COLUMN ROW
ORI - SN ADDRESS |  ADDRESS1 RS0 ADDRESS2 | ADDRESS
I
tRWL
tRCS towl trRCS tewL
[
» twp ‘ twp
— ViH — \ \
W 4 F 7 ' &
Vi — X X
tweH tweH
tos| | tow tos| | toH|
ViK — ; TS k Oy a
D N VALY 5K VALIb?
ViL - ORI, £ RI X
tOFF tOFF
toLz toLz
VoH - Hi-Z 7 Hi-Z
Q \
VoL -
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MITSUBISHI LSIs

M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(4194304-WORD BY 1-BIT)DYNAMIC RAM

Fast Page Mode Read - Write, Read - Modify - Write Cycle

tRAS tRP
RAS ViH — —_!S z A
CViL - X —
tesH tPRWC
tcrp tRCD tcAs tce tcas
ViH — \ £ Y 4
s \ /
ViL - N 7 X
tRAD
’(A‘S_i tRAH tasc tCAH tASC 1CAH t_ﬁﬁ
ViH — XTI A ETTAL
AoAro 55K AoDRESs KESSSN ADDRESS! ADDRESS? g ADDRESS
: Vil = X% AN A i X
tAWD tawp tRWL
tRCS tcwD towL trRCS tcwD tCWL
twp twi
- VIH = SEBEIEIEE, 2
W QKR HKRKRRR %
" e \ v
tRwWD tcPwD
tos tDH tDs tDH
b VH - F DATA |7 wL DATA
ViL = \ VALIDT | - VALID2
tCAC toFF tcac toFfF
tAA tAA .
tcLz tcLz
0 VoH — Hi-Z  DATA Hi-Z DATA
VoL — VALID1 VALID2
tRAC tcPA
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MITSUBISHI LSIs

M5M44100BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194364-BIT(41 94304-WORD BY 1-BIT)DYNAMIC RAM

Test Mode Set Cycle (Note 32)

tRC
tRP tRAS , tRP
i ViH = - { X

RAS \

ViL - N )

trRPC tcsR tcHR tRPC tcrP

ViH = 3 X \
CAS

Vi = . .

T
tCPN
tASR
. ViH — T T e T T T T L e e e 0 2 0 e e e S e L ¥

Ao~Ato R RIS oM, MK SR

ViL - QRRERRREREEEERERERERRERARIREERRIHRARLLRRRA

ItRCH twsR tWHR tres

W Vin = 3 B R R R R R KRR XN
w R0 RIIKIIIRRIRIRRS

Vi - 10090000006 000 00909 00909590909909a090909e96%0%9%a0090%9:%6% 990009000 9:9:%%"

—_ KA AAAAR S ASAAANANAPS S ASAAAANASAAAA A A A AR A AR A A AR ANASAAAA AR AN AR AR AR AKX XX XXX XXX AR X

ViR - R e o e R R R ORI IR
b 2RI HRIRELIRILEIAKRILLIIKERELLIIIKKIKIIKIEKIREELKLKKK,

ViL - PO IO 0I909F00 I 99 999988 998 99900 9.9 3. 9999998009 0090 00999938, 9.0:.9.9: 999 9:9.9.%,

tOFF
a VoH = \ Hi-Z
VoL - /

Note 32. This cycle is also available for the initialization cycle, but in

The test mode function is initiated with a W

this case device enters test mode.

and CAS before RAS cycle (WCBR cycle) as specified above timing
diagram. . :
The test mode function is terminated by either a CAS before RAS (CBR) refresh or a RAS only refresh cycle.
During the test mode, the devics is intemally organized as 16-bits wide (256 kilobytes deep).

No addressind of A10 (both row and column) and Ao, A1 (column only) is required.

During a write cycle, data on the input pin is written in parallel into all 16-bits.

During' a read cycle, the each output pin indicates a HIGH state if all 16-bits are equal, and a LOW state if
any bits differ. B ‘

During the test mode operation, a WCBR cycle is used to perform refresh.
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M5M44100CJ, TP-5,-6,-7,

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1- BIT) DYNAMIC RAM

MITSUBISHI LSIs

-5S 68 7S

DESCRIPTION

This is a family of 4194304-word by 1-bit dynamic RAMs,
fabricated with the high performance CMOS process, and is ideal
for large-capacity memory systems where high speed, low power
dissipation, and low costs are essential.

The use of double-layer metalization process technology and a
single-transistor dynamic storage stacked capacitor cell provide
high circuit density at reduced costs. Multiplexed address inputs
permit both a reduction in pins and an increase in system
densities. Self or extended refresh current is low enough for
battery back-up application.

FEATURES
FAS CAS |Address | cycle | Power
Type name access | access | access time dlsstpa-
time time time X
(max.ns) | (max.ns) | (max.ns) | (min.ns) (typ mW)
M5M44100CXX-5,-55 50 13 25 90 500
M5M44100CXX-6,-65 60 15 30 110 400
M5M44100CXX-7,-7S 70 20 35 130 350
XX=J, TP
®Standard 26pin SOJ, 26pin TSOP ( 11 )
®Single 5V £ 10% supply
eLow stand-by power dissipation
CMOS Input level -----======--mmmmemmmooms 5.5mW (Max)
CMOS input Jevel =-=-==-====-=-=====--=--" 550 1 W (Max) *
®QOperating power dissipation
M5M44100Cxx-5,-58 ~--------=-=---------= 687.5mW (Max)
M5M44100CXX-6,-6S ~--=-=----=r=m===w=-mmn 550.0mW (Max)
M5M44100CXX-7,-7S -~ -=======-========-~ 467.5mW (Max)
oSelf refresh capability *
Self refresh current -------------------------- 120 . A(Max)
eExtended refresh capability
Extended refresh current --------------------- 120 x A(Max)

eFast:page mode(2048-column random access), Read-modify-write,
RAS-only refresh, CAS before RAS refresh, Hidden refresh
capabilities.

eEarly-write operation gives common I/O capability.

#1024 refresh cycles every 16.4ms (Ao ~Ag)

1024 refresh cycles every 128ms (Ao ~Ag) *

©16-bit parallel test mode capability
* :Applicable to self refresh version (M5M44100CJ,TP-5S,-6S,-7S

PIN CONFIGURATION (TOP VIEW)

=
o
2
EY
s
2
=3
0
<

D lj ) Vss
w [2] Q
AAS [3] TAS
Nc [4] NC
Ao [5] A9
g
2
'y
Py
-

[=1
[=]

Ao [T 121 As
A1 g © A7
A2 [ A6

As [iZ] . A5
A4

Outline 26P3Z-E(300mil TSOP)

:option) only NC:NO CONNECTION

APPLICATION
Main memory unit for computers, Microcomputer memory, Refresh
memory for CRT
PIN DESCRIPTION

Pin name Function

Ao~A10 Address inputs

D Data input

Q .| Data output

RAS | Row address strobe input

CAS Column address strobe input

W Write control input

Vee Power supply (+5V)

Vss Ground (0V)
M5M44100CJ, TP-5,-5S:Under development

')\M '
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MITSUBISHI LSis

M5M44100CJ ,TP-5,-6,-7,-5$,-GS,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

FUNCTION _
In addition to normal read, write, and read-modify-write operations fast page mode, RAS-only refresh, and delayed-write. The input
the M5M44100CJ,TP provide a number of other functions, e. g., conditions for each are shown in Table 1. )

Table 1 Input conditions for each mode

Operation — __nputs = S Outpat - Refresh Remark
RAS CAS w D agﬂﬁ_ address Q

Read ACT ACT NAC DNC APD APD VLD YES

Write (Early write) ACT ACT ACT VLD APD APD OPN YES Fast page mode
Write (Delayed write) ACT ACT ACT VLD APD APD iVD YES | identical
Read-modify-write ACT ACT ACT VLD APD APD VLD YES

RAS only refresh ACT NAC DNC DNC APD DNC OPN YES

Hidden refresh ACT ACT DNC DNC DNC DNC VLD YES

CAS before RAS (Extended*) refresh| ACT ACT NAC DNC DNC DNC OPN YES

Self refresh* ACT ACT NAC DNC .| DNC DNC OPN. YES

Stand-by NAC DNC DNC DNC DNC DNC OPN NO

Note : ACT : active, NAC : nonactive, DNC : don' t care, VL.D : valid, IVD : invalid, APD : applied, OPN : open

BLOCK DIAGRAM
l ) - “ - - Vee (5v)
1 C
ROW ADDRESS
STROBE INPUT FAS » cLOCK GENERATOR
COLUMN ADDRESS CAS CIRCUIT ‘ VsS (0V)
STROBE INPUT '
WRITE CONTROL W
INPUT
A0~A10 T z2
” J, | COLUMN DECODER L) EH&J O 0 DATANPUT
) H '
A1 l """"""""" l O@
A2 L) SENSE REFRESH bt
A3 %% AMPUFIER & 1/0 CONTROL
A4 35
6 o * =
ADDRESS INPUTS{  AS 8o w I
A su 8 MEMORY CELL o o—-—Q Q DATA OUTPUT
A7 gol|A.t & (4194304BITS) £S5
As . 2 —" oo :
A9 3 .
\\ A10 H
. . . . . i
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MITSUBISHI LSIs

M5M44100CJ,TP-5,-6,-7,-5S5,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage t~7 v
Vi Input voltage With respect to Vss A~7 v
Vo Output voltage : -1~7 \
lo Output current 50 mA
Pd Power dissipation Ta=25°C 1000 mw
Topr Operating temperature 0~70 °c
Tsig Storage temperature -65 ~ 150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, unless otherwise noted) (Note 1)
. Limits .
Symbol Parameter Min T Nom | Max Unit
Vce Supply voltage 45 5.0 5.5 \
Vss Supply voltage 0 0 0 v
VIH High-level input voltage, all inputs 2.4 6.5 \'4
ViL Low-level input voltage, all inputs 2.0 0.8 \
Note 1 : Ali voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vcc=5V£10%, Vss=0V, unless otherwise noted) (Note 2)
Symbol : - Limits Unit
ymbol Parameter Test conditions Min Typ Max ni
VOH High-level output voltage loH=-5mA 2.4 Vee Vv
VoL Low-level output voltage IoL=4.2mA 0 0.4 Vv
loz Off-state output current Q floating, OV =VouT =5.5V -10 10 #A
11 Input current OV=VIN=+6.5V, Other inputs pins=0V}{ -10 10 KA
: Average supply current | MSM44100C-5,58 | ‘RAS, TAS cycling 125
1SC1AV) | from Ve, operating M5M44100C-6,-6S | trc=twc=min. 100 mA
(Note 3,4,5)] M5M44100C-7,-7S | output open 85
RAS= CAS =V, output open 2
Icc2(av) | Supply current from Vcc, stand-by  (Note 6) RAS= CAS =Vce 0.5V 1.0 mA
) output open 0.1*
Average supply current | M5M44100C-5,58 | RAS cycling, CAS= ViH 125
fccs(av) | from Voc, RAS only M5M44100C-6,65 | tRc=min. 100 mA
refresh mode  (Note 3,5)] M5M4a4100C-7,-7S | output open 85
Average supply current | MSM44100C-55S | RAS=v\L, CAS cycling 105
Icc4av) | from Vg, Fast Page M5M44100C-6,-6S | tpc=min. 85 mA -
Mode (Note 3,4,5)] mMsm44100C-7,-7S | output open 75
Average supply current M5M44100C-5,.58 | TAS before RAS refresh cycling 105
Icceav) | from Vo, TAS before IAS | M5M44100C-6,6S | trc=min. 85 mA
refreshmode  (Note 3,5] M5M44100C-7,-7S | output open 75
RAS cycling CAS =0.2V or CAS
before RAS refresh cycling
RAS=0.2V or ZVcc-0.2V
lccaaw* | Average supply current from Vcc, CAS=0.2V or =zVce-0.2V 120 KA
(A 1 Extended-Refresh mode {Note 6) | W=0.2V(Except for RAS falling edge)
or Vce-0.2V
A0~A10=0.2V or 2Vcc-0.2V, Q=open
tRC=125 4 s, tRAS=tRASMIN~1 11 S
Average supply current from Vcc, RAS=CAS=0.2V
1ocsA* | Selt.Refresh mode (Note 6) | output open 120 KA
Note 2: Current flowing into an IC is positive, out is negative.
3: ICC1 (AV), ICC3 (AV), ICC4 (AV) and ICCé (AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: ICC1(AV) and ICC4 (AV) are dependent on output loading. Specified values are obtained with the output open.
5: Column address can be changed.once or less while RAS=V iL and CAS=VIH
MITSUBISHI
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MITSUBISHI LSls

M5M44100CJ,TP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

CAPACITANCE (Ta=0~70°C, Vcc=5V1 10%, Vss=0V, unless otherwise noted)

T .- Limits .
Symbol . Parameter est conditions i Tyo Max Unit
Ciw Input cagabitance, address inputs Vi=Vss 5 pF
Cl(cLK) Input capacitance, clock inputs f=1MHz 7 pF
Ci(o Input capacitance, data input Vi=25mVrms 7 oF
Co Output capacitance Vo=Vss, f=1MHz, VI=25mVrms . 7 pF
SWITCHING CHARACTERISTICS 4(T a=0~70°C, Vcc = 5V+10%, Vss=0V, unless otherwise noted, see notes 6,13,14)
Limits
Symbol Parameter M5M44100C-5,-5S| M5M44100C-6,-6S |M5M44100C-7,-7S Unit
Min" | Max | Min Max Min Max
tcac Access time from CAS (Note 7,8) 13 | 15 20 ns
tRAC Access time from RAS (Note 7,9) 50 60 70 ns
taa Column address access time (Note 7,10) 25 30 35 ns
tcPA Access time from CAS precharge (Note 7,11) 30 ) 35 40 ns
tcz | Output low impedance time from CAS low (Note7)] 5 5 5 - ns
torF Output disable time after CAS high (Note 12) 13 15 20 ns

Note 6:An initial pause of 200 x s is required after power-up followed by a minimum of eight initialization cycles (RAS- only refresh or CAS before RAS refresh

cycles).

Note the RAS may be cycled during the initial pause. And 8 initialization cycles are required after prolonged periods (greater than tREF(max)) of RAS

inactivity before proper device operation is achieved.
7:Measured with a load circuit equivalent to 2TTL loads-and 100pF.
8:Assumes that tRCD=tRCD(max) and tASC=tASC(max).

9:Assumes that tRCD=tRCD(max) and tRAD=tRAD(max). !f tRCD or tRAD is greater than the maximum recommended value shown in this table, tRAC will

increase by amount that tRCD or tRAD exceeds the value shown.
10:Assumes.that tRAD= tRAD(max) and tASC=tASC(max). -
11:Assumes that tCP=tCP(max) and tASC=tASC(max).

12:tOFF(max) defines the time at which the output achieves the high impedance state (| oUT= | +10 4 Al ) and is not reference to VOH(min) or VOL(max).

TIMING REQUIREMENTS (For Read, Write, Read-Modify-Write, Refresh, and Fast-Page Mode Cycles)
(Ta=0 ~70°C, Vce = 5V £10%, Vss=0V, unless otherwise noted, see notes 6,13,14)

Limits
Symbol Parameter M5M44100C-5,-5S | M5M44100C-6,-6S [M5M44100C-7,-7s|  Unit
Min Max Min Max Min Max

tREF Refresh cycle time- 16.4 16.4 16.4 ms
tREF Refresh cycle time * 128 128 128 ms
tRP RAS high pulse width 30 40 50 ns
tRCD Delay time, RAS low to CAS low (Note 15)] 18 37 20 | .45 ] 20 |- 50 ns
tcRP Delay time, CAS high to RAS low 5 5 5 ] ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
tcPN CAS high pulse width v 10 10 10 ns
tRAD Column address delay time from RAS low (Note 18)| 13 25 15 30 15 35 ns
tasR Row address setup time before RAS low 0 0 0 ' ns
tasc Column address setup time before CAS low (Note 17) - 0 7 0 10 0 10 ns
tRAH Row address hold time after RAS low 8 10 10 ns
tcaH Column address hold time after CAS low 13 - 15 15 ns
T Transition time : {Note 18) 1 50 1 50 1 50 ns__ |

Note 13: The.timing requirements are assumed tT=5ns.

14: VIH(min) and Vil(max) are reference levels for, measuring timing of input signals. :
15: tRCD(max) is specified as a reference point only. if tRCD is less than fRCD(max), access time is tRAC. If tRCD is greater than tRCD(max), access time is

controlled exclusively by tCAC or tAA.

16: tRAD(max) is specified as a reference point only. If tRADZtRAD(max) and tASCStASC(max), access time is controlled exclusively by tAA.
17: tASC(max) is specified as a reference point only. If tRCDZtRCD(max) and tASCZ1ASC(max), access time is controlled exclusively by ICAC.

18: {T is measured between ViH(min) and ViL(max).

' , * MITSUBISHI
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MITSUBISHI LSIs

M5M44100CJ, TP-5,-6,-7,-5S,-6S,-7S

'FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Read and Refresh Cycles

. Limits
Symbol Parameter M5M44100C-5,-5S | M5M44100C-6,-6S [M5M44100C-7,-7S|  Unit
Min Max Min | Max Min Max
tRC Read cycle time ) 90 110 130 ns
tRAS RAS low pulse width 50 | 10000 | 60 |10000| 70 | 10000 ns
tcas CAS low pulse width 13 | 10000 15 | 10000 20 | 10000 ns
tcsH CAS hold time after RAS low 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
trcs Read Setup time before CAS Jow 0 0 0 ns
tRCH Read hold time after CAS high (Note 19)f 0 0 0 ns
tRRH Read hold time after RAS high (Note 19)] ¢ 0 0 ns
tRAL Column address to RAS hold time 25 30 35 ns
Note 19: Either tRCH or tRRH must be satisfied for a read cycle.
Write Cycle (Early Write and Delayed Write)
. Limits
Symbol : Parameter M5M44100C-5,-5S| M5M44100C-6,-6S[M5M44100C-7,-7S|  Unit
Min Max Min Max Min Max
twe Write cycle time ) 9 [ 110 130 ns
tRAS RAS low pulse width 50 10000 60 10000 70 10000 ns
tcAs CAS low pulse width 13 | 10000 15 | 10000 20 | 10000 ns
tesH CAS hold time after RAS low 50 60 70 ns
tRSH RAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 21) 0 0 0 ns
tweH Write hold time after CAS low 8 10 15 ns
towL CAS hold time after W low 13 15 20 ns
tRWL 'RAS hold time aftér W low 13 15 20 ns
twp Write pulse width 8 10 15 ns
tos Data setup time before CAS low or W low ' 0 0 0 ns
toH Data hold time after CAS low or W low 8 10 15 ns
Read-Write and Read-Modify-Write Cycles
- Limits
Symbot Parameter M5M44100C-5,-5S] M5M44100C-6,-6S|M5M44100C-7,-7s]  Unit
) Min Max Min Max - Min Max
tRwWC Read write/read modify write cycle time (Note 20)| 108 130 165 ns
tRAS RAS low pulse width 68 | 10000| 80 |10000| 95 [10000 ns
tcas CAS low pulse width 31 | 10000 35 | 10000 45 | 10000 ns
tcsH CAS hold time after RAS low 68 | . 80 95 ns
tRSH RAS hold time after CAS low 31 35 45 ns
“tRCS Read setup time before CAS low 0 0 0 ns
tcwo Delay time, CAS low to W low (Note 21)| 13 15 20 ns
tRwD Detay time, RAS low to W low (Note 21)| - 50 60 70 ns
tawp Delay time, address to W low (Note 21)[ 25 30 35 ns
towL CAS hold time after W low 13 15 20 ns
tRWL RAS hold time after Wlow , 13 15 20 ns
twp Write pulse width . 8 10 15 ns
tDs Data setup time before CAS low or W low 0 0 0 ns
tDH Data hold time after CAS low or W low 8 10 15 ns

Note 20: tRWC is specified as tRWC(min)=tRAC(max)+tRWL(min)+tRP(min)+3tT.
21: twes, tRWD, tcwD, tAWD and CPWD are specified as reference points only. If tWCSZIWCS(min) the cycle is an early write cycle and the data output
" keeps the high impedance state. If tCWDZtCWD(min), tRWDZtRWD(min), tAWD=tAWD(min) and tcPWD=tCPWD(min) (for fast page mode cycle only), the
- cycle is a read-modify-write cycle and the data wilt contain the data read from the selected address. If neither of the above condition (delayed write) is
statisfied, the condition of the Q (at access time and until CAS goes back to V IH ) is indeterminate.

' z MITSUBISHI
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MITSUBISHI LSls

M5M44100CJ, TP 5,-6,~7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Fast page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle) (Note 22)

Limits
Symbol Parameter M5M44100C-5,-5S| M5M44100C-6,-6S |M5M44100C-7,.7s|  Unit -
Min Max Min Max Min Max
tPc Fast page mode read/write cycle time 35 40 45 ns
tPRWC _Fast page mode read write/read modify write cycle time 53 60 70 'ns
tRAS RAS low pulse width for read or write cycle (Note 23)] 85 [100000| 100 [100000]| 115 |100000 ns
tep CAS high pulse width (Note24)| 8 12 10 15 10 | 15 ns
tcPRH RAS hold time after CAS precharge | 30 35 40 ns
{CPWD Delay time, CAS precharge to W low (Note 21)] 30 35 40 ns
Note 22: All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.
23: tRAS(min) is specified as two cycles of CAS input are periormed
24: tCP(max) is specified as a reference point only.
CAS before RAS Refresh Cycle, Extended Refresh Cycle * (Note 25)
Limits
Symbol Parameter M5M44100C-5,-5S| M5M44100C-6,-6S |M5M44100C-7,-7s|  Unit
Min Max Min Max Min Max
tosr CAS setup time before RAS low : 5 5 5 ns
tcHR CAS hold time after RAS low 10 10 15 ns
RSR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 10 15 ns
tcas CAS low pulse width . 20 20 1. 25 ns
Note 25: Eight or more CAS betore RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
Self Refresh Cycle * (Note 26)
Limits
Symbol Parameter M5M44100C-5,-5S | M5M44100C-6,-6S |M5M44100C-7,-7S Unit
Min Max Min Max Min Max
tRASS CBR self refresh RAS low pulse width 100 100 100 us
tRPS CBR self refresh RAS high precharge time 90 110 130 ns
tCHs CBR self refresh CAS hold time -50 -50 -50 ns
tRSR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 10 15 ns
Test Mode Specification (Note 27)
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vcc=5Y 1£10%, Vss=0V, unless otherwise noted) (Note 2)
Symbol Parameter Test conditions - Limits Unit
. Min Typ Max
Average supply current | MSM44100C-5,58 | RAS, CAS cycling 145
lcc1(av) | from Vcc, operating M5M44100C-6,-6S | tRC=twc=min. 115 mA
(Note 3,4,5)| msma44100C-7,-7s | Ooutput open 100
Average supply current | _MSM44100C-5-58 | RAS cycling, CAS=VH 145
lcca (av) from Vcc, RAS only M5M44100C-6,-6S | tRCc=min. 115 mA
refresh mode (Note 3,5)| msma4100c-7,7s | output open 100
Average supply current | M5M44100C-5,-58 | RAS=ViL, CAS cycling 120
Iccaav) | from Ve, Fast Page M5M44100C-6,-68 [ tPC=min. 100 mA
mode (Note 3,4,5){ msMa4100c-7,.7s | -output open 85
Average supply current M5M44100C-5,-6S | CAS before RAS refresh cycling - 120 .
Icce (AV) | from Vce, CAS before RAS | M5M44100C-6,-6S | tRc=min. 100 mA
refresh mode - (Note 3,5)| M5M44100C-7,-7S | output open 85

Note 27:All previously specified electrical characteristics, switching characteristics, and timing requirements are applicable to that of rest mode.
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MITSUBISHI LSis

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

SWITCHING CHARATERISTICS (Ta=0~70°C, Vcc=5V 10%, Vss=0V, unless otherwise noted, see notes 6, 13, 14)

Limits
Symbol Parameter M5M44100C-5,-5S | M5M44100C-6,-6S|M5M44100C-7,-7S|  Unit
Min Max Min Max Min Max
tcAC Access time from CAS (Note 7, 8) 18 20 25 ns
tRAC Access time from RAS (Note 7, 9) 55 65 75 ns
taA Column address access time (Note 7, 10) 30 35 40 ns
tcPA Access time from CAS precharge (Note 7, 11) 35 40 45 ns

TIMING REQUIREMENTS (Ta=0~70°C, Vcc=5V +10%, Vss=0V, unless otherwise noted, see notes 13, 14)
Read and Refresh Cycle

Limits
Symbot Parameter | M5M44100C-5,-5S | M5M44100C-6,-6S|M5M44100C-7,-7S Unit
Min Max Min Max Min Max
tRC Read cycle time 95 115 ~ 135 ns
tRAS RAS low pulse width : 55 10000 65 | 10000 75 | 10000 ns
{cAs CAS low pulse width 18 10000 20 | 10000 25 | 10000 ns
tcsH CAS hold time after RAS low 55 65 75 ns
tRSH RAS hold time after CAS low 18 20 25 ns
tRAL Column address to RAS hold time 30 35 40 ns
Read-Write and Read-Modify-Write Cycle
Limits :
Symbol ) Parameter M5M44100C-5;-5S | M5M44100C-6,-6S|M5M44100C-7,-7S Unit
Min Max Min Max Min Max
tRWC Read write/read modify write cycle time (Note 20)| 113 135 160 ns
tRAS RAS low pulse width 73 | 10000 85 | 10000 | 100 | 10000 ns
fcas CAS low pulse width 36 | 10000 40 | 10000 50 | 10000 ns
tcsH CAS hold time after RAS low . 73 85 100 ns
tRSH RAS hold time after CAS low 36 40 50 ns
towp Delay time, CAS low W low (Note 21)f 18 20 25 ns
tRWD Delay time, RAS low W low (Note 21)] &5 65 75 ‘ ns
tAWD Delay time, address to W low {Note 21)| 30 35 ) 40 ns
Fast page Mode Cycle (Read, Early Write, Read-Write, Read-Modify-Write Cycle)
Limits
Symbol Parameter M5M44100C-5,-5S | M5M44100C-6,-6S|M5M44100C-7,-7S Unit
Min Max Min Max Min Max
tPc Fast page mode read/write cycle time 40 45 50 ns
tPRWC Fast page mode read write/read modify write cycle time 58 65 75 ns
tRAS RAS low pulse width for read or write cycle (Note23)] 95 |200000] 110 |200000| 125 |200000 ns
tCPRH RAS hold time after CAS precharge 35 40 45 ns
tCPWD Delay time, CAS precharge to W low (Note 21)] 35 40 45 : ns
Test Mode Set Cycle
Limits
Symbol Parameter ' M5M44100C-5,-5S | M5M44100C-6,-6S| M5M44100G-7,-7S Unit
Min Max Min Max Min Max
twsR Write setup time before RAS low 10 10 10 ns
tWHR Write hold time after RAS low . 10 10 15 ns
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MITSUBISHI LSIs

- M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Timing Diagrams (Note 28)

Read Cycle
tRC
tRAS tRP

o VH —
AAS \ / N\

ViL - ) .

: tCsH '
tRCD tRSH R
tcas *l [tere

PR VIH =
CAS \

ViL —

tRAD tRAL tasmR
tasc tCAH Mt

AomAre T COLUMN ROW

ViL — ADDRESS ADDRESS

tRAH
tRcs tRCH

LA R
w

ViL —

VIH —
D

ViL -

tcac
"™ toFF
tcLz }

VOH — i T - .
Q H-z ’@( DATA VALID HiZ

VoL - \ )

tRAC

Indicates the don't care input.
ViH(min) =VIN=SVIH(max) or VIL(mln)SVlN§VIL(max)

% Indicates the invalid output.
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MITSUBISHI LSis

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Write Cycle (Early write)

tRAS trRP

VIH =~ )

A
Pl
~

ViL -
. tcsH
tcrP RCD tRSH
tcAs CRP

— VIH - \
- UEE ) /

ViL — ¥

tASR {RAH tasc tcAH [ASR
. e ») —fer¢ le—|

Ao~A10 Vik = ROW COLUMN oW

ViL — ADDRESS ADDRESS ADDRESS

twek

— VIH -
w

ViL —

toH

VIH— W S N N W W

D ’ DATA VALID \0: ete e :0:0:0:*:0:0’0:0 (%
. ViL - ‘A.A’A..s.‘.“.""‘."A’_‘..‘"‘. .A‘

VoH - , . Hi-Z
Q - - -

VoL -
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~M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 41 94304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Write Cycle (Delayed write)
twe
tRAS . trRP

_ VIH— ! )
RAS ‘ \ / \

ViL —

tcsH
{CRP tRCD tRSH
v icas : tcrp

I VIH — i
B \

viL — /

) : tasR tRAH tasc fCAH towL tasR
) — —>

Ao~Aio ViR = ROW COLUMN ROW

Vil — ADDRESS ADDRESS * ADDRESS

tRWL
tRCS

P W W N W N W A W W A W W N W . B W W W N W W N W W

w st tates \ SRR RRRARRD

viL — SISO EEN s hS4

A
{DH

b ViH — DATA

ViL — VALID

tOFF

VoH — Hi-Z HI-Z
a V00000

VoL -

- @ MITSUBISHI
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MITSUBISHI LSlis

M5M44100CJ,TP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Read-Write, Read-Modify-Write Cycle

tRWC
tRAS tRp
o VH - !
RAS \ / |
ViL ~
tesH
tcRP tRCD tRsH
r’ tcas tcrP
N VIH —
w \ /
ViL - {RAD
tasr tRAH tCAH tasR
- » tasc [
Ao~A ROW COLUMN ROW
10 ADDRESS ADDRESS ADDRESS
tAWD ' tewL
RCS tcwo TRWL
TRWD twp
. ViH —
w
ViL - K
tos toH
ViH —
D DATA VALI
Vi —
tcac
tAA d toFF
tcLz 7
VOH — Hi-Z Hi-Z
Q DATA VALID
VoL -
-tRAC
A MITSUBISHI
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MITSUBISHI LSis

M5M44100CJ,TP-5,-6,-7,-56S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

RAS-only Refresh Cycle (Note 29)

CAS

Ao~ As

tRC
tRAS _ ‘. tRP
VIH = !\ ’ : z
ViL— \—
CRP ) tRPC tcrP
) —
VH -
ViL -
tASR tRAH tasr
R
ROW ROW
ADDRESS ADDRESS

: Tolololololololololoto oo TetedeteteteTededeted: toteloetetetels!
ViL = AL LSS 000000000 E L0 000000 LS. 0.0.9.9.0.9,
VH -

ViL —
VOH — Hi-Z
VoL-

Note 29 : A10 may be VIH or VIL. Refresh address : AO(ROW)~A9(ROW)
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MITSUBISHI LSls

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

CAS before RAS Refresh Cycle, Extended Refresh Cycle *

tRC M tre
trRP tRAS » tRAS tRP
. ViH ~ S )
AAS / \ \ \
. ViL -
tRPC  tCSA tcHR tRPC  tosR tcHR tPc  cRP
A
I VIH - r
CAS / \
) ViL —
tcPN
VIH £
- COLUMN
Ao~A10
ViL — DDRESS
td
tRCH tRSR| |tRHR tRSR|{ [tRHR tRCS
— VIH -
w
ViL -
VH -
D
ViL —
a VoH — \ e Hi-Z
VoL— ____/ R
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MITSUBISHI LSls

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

; FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 30)

tRC tre
tRAS trRP ] tRAS [EEIN

VIH - y

s \ J \ /N

tcrp tRCD tRSH tCHR
— ViH — ) . '
CAS \ , /
ViL - :
tRAD
tasr
task tRAH | tasc tcaH
AowArs T " ROW COLUMN X ROW
il = ADDRESS ADDRESS ADDRESS
1 tRCs .
i tRAL tHRHl
iL - ROLRRHERRAHRRAAS
ViH — SR K 0 R % 2 % R o o o
D m e et et bt te e e e bttt
V- SRR
tcac
taa tOFF
tcz . .
VOH — Hi-Z Hi-Z
Q , DATA VALID
VoL -
tRAC

Note 30 : Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle described above.
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MITSUBISHI LSIs

M5M44100CJ,TP-5,-6,-7,-55,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Fast Page Mode Read Cycle

tRAS tRP
VIH = \ .
RAS . / \
ViL - \ V,
tosH tec tRSH
- tRCD . feas tcp tcas tcp tcas
. VIH - )
CAS \ /
ViL - \ / \ Z
tRAD . tCPRH
tASR | | traH tcaH tasc| jtcad tasc| [tcaH tASR
tascie— f— —> ]
Ao~Ato ik~ ROW COLUMN COLUMN COLUMN ROW
ViL — ADDRESS ADDRESS1 ADDRESS: ADDRESS3 ADDRESS
| T
. tRCH
) RCS tRCH | tRCS tRCH -
n—ltncs tRRH

g

- g A AN AR
S %

oz ez —
a VoH - Hi-Z DATA Hi-Zz DATA Hi-Z " DATA
VALID-1 VALID-2 |/ VALID-3

VoL -
tRAC tcPa tcpPa

tcAC tcac tcac
” toFF tha T " | torF
[ toFF tcLz
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MITSUBISHI LSls

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

" FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

trAS trP
ViH = \ .
RRS \ AN
ViL - .
tosH trc tRSH
tcrp tRCD tcas tcp " tcAs tcp tcAs
_ VIH -
- CEE N/ N N
Vi -
tASR| | traH tasc| | tcan tasc| |tca tasc| |tcan tasR
—] ¢ — —> f—] —> AN
Aohre  TH- COLUMN COLUMN COLUMN ROW
ViL — ADDRESS1 DDRESS2y/ ADDRESS3 ADDRESS
twes twcH twes| |tweH twes| | twer
VIH =
w
ViL = } . }
tDs oH tos toH tos tOH
b ViH - DATA m DATA @( DATA
VALID-1 VALID-2 VALID-3
VIL -
VOH - Hi-Z
Q
VoL —
MITSUBISHI
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MITSUBISHI LSls

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Fast-Page Mode Write Cycle (Delayed Write)

Ao~A10

ViL -

VH -

viL -

ViH -
ViL -

VIH —
ViL —

VIH —
ViL -

VoK —

VoL —

VIH — __\
\

tcrP

trAs

tRP

tcsH

tRCD

tcas

tRSH

tPC

tcp tcas
SRR I\ 4N /
tRWL [
tasR| |tRAH tasc tCAH tase| | tcan towL
H—| [ [« —> ¢ e tasr
ROW COLUMN COLUMN N ROW
ADDRESS ADDRESS1 ADDRESS2 ADDRESS
| R
tRCS twi twp

N g oo
R
L E LS00

Hi-Z

twcH twel
tos toH tos tDH
DATA KXRSEEN]  DATA
VALID-1 SN, VALID-2

toFF

tcz
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MITSUBISHI LSIs

" M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Fast Page Mode Read-Write, Read-Modify-Write Cycle

2 - 44 : ELECTRIC

tRAs trRP
VIH - Y
RAS - \ / K
ViL —
tCSH ‘ a
terel [ Thoo oas PRWG e tRwL
. tcp tCAS
J— VHH —
CAS \ / \ /
ViL —
tRAD
tasr "] C SC .
M ‘tR“"’AH tASC [ oA 1tA—» toan towLie—| | jeotasr
po~mro T SQOUXXINT Row COLUMN COLUMN oW
ViL — SN ADDRESS ADDRESS! ADDRESS2 ADDRESS
D
tawi etowt tAWD
tRee towp e, |tRCS towp we|
l \d L4
— VH ~
W ‘ ‘ \
ViL = weH
' tRWD t
toH toH
tDs— oH_y !
D Vi DATA DATA
VALID-1 VALID-2
ViL — | t
/ tcac
184 toFF 16 tOFF
tenz —  toLzl
VOH — Hi-Z DATA Hi-Z DATA Hi-Z
Q VALID-1 VALID-2
VoL —
tRAC tcpa
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M5M44100CJ,TP-5,-6,-7,-5S5,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Self Refresh Cycle* (Note 26)

y
>
[

Ao~A10

g

ViH =
ViL —

ViH —
ViL —-

VIH —
ViL —

VIH =
ViL -

VIH -
ViL -

VOH —

VoL -

trRP

tRASS tRPS

—/

tRPC

7

tcsmh

Vf \

tRPC

tcRP

‘ \

tCHS

tcPN

] tasr

ROW COLUMN
ADDRESS/AADDRESS

tRSR

trcs

R
e
'..",

.Y,

""""""" """""""7'
o toelelelelel
S0t TN

Hi-Z
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MITSUBISHI LSis

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMlC RAM

Test Mode Set Cycle (Note 31)

trRC
tRP tRAS LN
— VIH =
RAS / \ \__
ViL -
tCSR tCHR tRPC
trRPC H tcrP
J— VIiH — A ’
CAS ’ / / \
ViL - ) i
tcPN | tAsR
VH — (AP R I XX XN ROW  \/COLUMN
po~ho ] DDRES%DDF\ESS
— ViH —
w
ViL —
VIH —
D
ViL —
{OFF
a Vou— =\ Hi-Z
voo- Y

Note 31: The cycle is also available for the initialization cycle, but in this case device enters test mode.

The test mode function is initiated with a W and CAS before RAS cycle (WCBR cycle) as specified above timing diagram.
The test mode function is terminated by either a CAS before RAS(CBR) refresh or a RAS only refresh cycle.
During the test mode, the device is internally organized as .16-bits wide (256k-bytes deep) for each DQ (input/output) port.

No addressing of A10 (both row and column) and Ao, A1 (column only) is required.
During a write cycle, data on the input pin is written in paralie! into all 16-bits.

During a read cycle, the each output pin indicates a HIGH state if all 16-bits are equal, and a LOW state if any bits differ.

During the test mode operation, a WCBR cycle is used to perform refresh.
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M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

Note 26:Self refresh sequence
Two refreshing methods should be used properly depending on the
low pulse width(trass) of RAS signal during self-refresh period.

1. Distributed refresh during Read/Write operation
(A) Timing-diagram

Definition of CBR distributed refresh
(Including extended refresh)
The CBR distributed refresh performs more than 1024
constant period (125 1 s max.) CBR cycles within 128ms.
Definition of RAS only distributed refresh
All combinations of row address signals (Ao~ Ag) are
selected during 1024 constant period (16 s max.) RAS
only refresh cycles within 16.4ms.

Note:
Hidden refresh may be used instead of CBR refresh.
RAS/CAS refresh may be used instead of RAS only refresh.

" 1.1 CBR distributed refresh

® Switching from read/write operation to self refresh operation.
The time interval from the falling edge of RAS signal in the last
CBR refresh cycle during read/write operation period fo the falling
edge of RAS signal at the start of self refresh operation should be
set within tnsp (shown in table 2).

Read/Write Cycle Self Refresh Cycle Read/Write Cycle
h *
tNSD tRASSZ=100 us tSND
Jo— A L
RAS ' L
last ficst
refresh cycle refresh cycle .
Table 2
; Read/Write— Self Refresh—

Read/Write Cycle Self Refresh Read/Write

CBR distributed

refresh tNSD=125 s tSND=125 s

RAS only < <

distributed refresh INSD=16 15 ISND=16 15
(B) Definition of distributed refresh

tREF
tREF/1024 tREF/1024
J— )
AVA ’ AWE YA
" refresh T read/write refresh '| refresh | read/write
cycle cycles cycle cycle cycles

® Switching from self refresh operation to read/write operation.
The time interval from the rising edge of RAS signal at the end
of self refresh operation to the falling edge of RAS signal in the
first CBR refresh cycle during read/write operation period should
be set within tSND (shown in table 2)

1.2 RAS only distributed refresh

@ Switching from read/write operation to self refresh operation.
The time interval tnsp from the faling edge of RAS signal in the
last RAS only refresh cycle during read/write operation period to
the falling edge of RAS signal at the start of self refresh
operation should be set within 16 zs.

@ Switching from self refresh operation to read/write operation.
The time interval tsnp from the rising edge of RAS signal at the
end of self refresh operation to the falling edge of RAS signal in
the first CBR refresh cycle during read/write operation period
should be set within 16 s. , -
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MITSUBISHI LSIs

M5M44100CJ,TP-5,-6,-7,-5S,-6S,-7S

FAST PAGE MODE 4194304-BIT (4194304-WORD BY 1-BIT) DYNAMIC RAM

2. Burst refresh during Read/Write operation

(A) Timing diagram
Read/Write 0 Self Refresh 0 Read/Write
L0 ”v
tNSB tRASSZ100 us tsNB
—| f—
RAS \ / 1 \ o\ /
fist | refresh cycles refresh cycles last |
refresh 1023 cycles 1023 cycles refresh
cycles cycles
Table 3
Read/Write Cycl Read/Write— Self Refresh—
eadivviile Dycie Self Refresh Read/Write
g?rlzsl:‘urst tNSB=16.4ms - tsNB=16.4ms
RAS ont
burst refresh tNSB+tSNB=16.4ms
(B) Definition of burst refresh
16.4ms
— 5
BWAWA \WAWE WA
refresh cycles T read/write cycles
1024 cycles
Definition of CBR burst refresh
The CBR burst refresh performs more than 1024 continuous .
CBR cycles within 16.4ms.
Definition of RAS only burst refresh
All combination of row address signals ( Ao~A9) are-
selected during 1024 continuous RAS only refresh cycles
within 16.4ms.
2.1 CBR burst refresh 2.2 RAS only burst refresh

® Switching from read/write operation to self refresh operation.
The time interval tNsB from the falling edge of RAS signal in the
first CBR refresh cycle during read/write operation period to the
falling edge of RAS signal at the start of self refresh operation
should be set within 16.4ms.

@ Switching from self refresh operation to read/write operation.
The time interval tsns from the rising edge of RAS signal at the
end of self refresh operation to the falling edge of RAS signal in
the last CBR refresh cycle during read/write operation period
should be set within 16.4ms.

® Switching from read/write operation to self refresh operation.

The time interval from the falling edge of RAS signal in the first
RAS only refresh cycle during read/write operation period to the
falling edge of RAS signal at the start of self refresh operation
should be set within tnsB (shown in table 3).

@ Switching from self refresh operation to read / write operation.
The time interval from the rising edge of RAS signal at the end of
self refresh operation to the falling edge of RAS signal in the last
RAS only refresh cycle during read/write operation period should
be set within tsNB (shown in table 3).

MITSUBISHI
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M5M44400BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

MITSUBISHI LSIs

DESCRIPTION

This is a family of 1048576-word by 4-bit dynamic RAMS,
fabricated with the high performance CMOS process, and is
ideal for large-capacity memory systems where high speed,
low power dissipation, and low costs are essential.

The use of quadruple-layer polysilicon process combined
with silicide technology and a single- transistor dynamic
storage stacked capacitor cell provide high circuit density at
reduced costs.

Multiplexed address inputs permit both a reduction in pins
and an increase in system densities.

Self or extended refresh current is small enough for battery
back-up application.

PIN CONFIGURATION (TIO WIVEW)

DATA INPUTS/ DAT +*[T] ~ 26]  Vss(OV)
OUTPUTS \ DAz < s DQs
WRITE CONTROL W——»E 125] }QG}QU'{VSF’UTS/
ROW ADDRESE 241+>DA3 fcoLuun
STROBE INPUT RAS —[4] Z «—CAS STROBE T[NPUT
Ag 22! OE UTPU
. —~{§] £ <OF  ENABLE
: & INPUT
ADDRESS) Ao—+[s] &  [ig]«—As
INPUTSY 4, —[@ @ 7] e A7
A M T
Az —[12] [15]«— As
(s5v)vec  [13] [12] +— A4

FEATURES Outline  26P0J (300mil SOJ)
RAS access | CAS access Address
Type name (mtime‘ time access OATA INPUTS, | DQ1 "’E 7 2—91 Vss (OV)
ax. ns) (max. ns) (max. ns) OUTPUTS{ DQ2z “’E 3“ DQ4) paTA INPUTS/
M5M44400BXX-6,-6S] 60 15 30 WRITE CONTROL W —[3] 2]« Doa} UTPUTS
MBM44400BXX - 7,- 7S 70 20 35 Row ADDRESS pps —[2] &  [d«— CAS Sngg"EN ,QF'?ETRESS
As —[5] § [@«—0E ouT
— S ENABLE INPUT
OE access Cycle Power 1]
Type name time time dissipation A?&g&?g Ao —[8] § [[E« As
(max. ns) (min. ns) | (typ. mW) Ar—fol  F [ Ar
M5M44400BXX-6,-65| 15 110 400 Az —[il R N
MBMA44400BXX-7,-75| 20 130 350 A3 —[2 ig]«— As
XX=d, TP (5v)vee  [13] 12« Aa
® Standard 26pin SOJ, 26pin TSOP (1) Outline  26P3Z-E (TSOP)
® Single 5V + 10% supply
® Low stand-by power dissipation
- CMOS InDUt IeVeI .................................... 5.5mW(max)
CMOS |nput Ievel .................................. 055mw(max)*
® Low operating power dissipation )
M5M44400BXX-6,-6S 550.0mW (max)
MBM44400BXX-7,-7S 467.5mW (max)
® Self refresh capability *
Se|f refresh CUITENL +rrrrereeerrerreeesiinacns ‘]50 u A(max)
® Extended refresh capability
Extended refresh current ------sooreeeeeeenee 150 w A (max)
® Fast-page mode(1024-bit random access), Read- modify-
write, RAS-only refresh, CAS before RAS refresh, Hidden
refresh, CBR Self Refresh (-6S, -7S) capabilities.
® Early write mode and OE to control. output buffer
impedance
® All inputs, output TTL compatible and low capacitance
® 1024 refresh cycles every 16.4ms(Ao~Ag)
® 1024 refresh cycles every 128ms(Ao~Ag)*
® 4-bit parallel test mode capability’
% : Applicable to self refresh version (M5M44400BJ, TP
~6S, -7S : option) only.
APPLICATION
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT
* MITSUBISHI
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FUNCTION . .
The M5M44400BJ,TP provide, in addition to normal read, functions, e.g., fast page mode, RAS-only refresh, and delayed-
write, and read-modify-write operations, a number. of other write. The input conditions for each are shown in Table 1.

Table 1 Input condition for each mode

. Inputs Input/ Output
Operation | - ~ | Row [Column| Input [Output|Refresh Remark
RAS | CAS w OF address|address| D Q

Read ACT | ACT | NAC | ACT | APD | APD | OPN | VLD | YES

Write (Early write) ACT | ACT | ACT | DNC | APD | APD | VLD | OPN | YES |Fast page mode
Write (Delayed write) ACT | ACT | ACT | DNC | APD | APD | VLD | IVD | YES |identical
Read- modify - write ACT | ACT | ACT | ACT | APD | APD | VLD | VLD | YES

_RAS-only refresh ACT | NAC | DNC | DNC | APD | DNC | DNC | OPN | YES

Hidden refresh ACT | ACT | DNC | ACT | APD | DNC { OPN | VLD | YES

CAS before RAS refresh (Extended*) ACT | ACT | NAC | DNC | DNC | DNC | DNC | OPN | YES

Self Refresh* ACT | ACT | NAC { DNC | DNC | DNC | DNC | OPN | YES

Stand-by NAC | DNC | DNC | DNC | DNC | DNC | DNC | OPN | NO

Note. ACT : active, NAC : nonactive, DNC : don’t care, VLD : valid, IVD : Invalid, APD : applied, OPN : open

BLOCK DIAGRAM :
WRITE CONTROL ____ vec (5V)
INPUT CAS CLOCK_GENERATOR
ROW ADDRESS mas CIRCUIT Vss(OV)
STROBE INPUT
COLUMN ADDRESS W ;Di_ ‘
STROBE INPUT " ’ o e
)
, it
! A0~A9 s
COLUMN DECODER £33
Ao . S ! ) DQ1
SENSE REFRESH e 4 DQ2 | DATA INPUTS/
Al .
T gg AMPLIFIER & I/O CONTROL N—t DAQ3 OUTPUTS
A3 25 : bas
g8 g | ' <, 8
ADDRESS | A4 ol =
c ! ] w
INPUTS § As o 18| <38
b ~|w [ MEMORY CELL 8°35 |
As = As | O |t [ed]
ral j (4,194,304 BITS)
A7 22 z i
A8 2| ‘ -
Ao - | OE OUTPUT ENABLE
INPUT
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage : - 1~7 \
Vi Input voltage With respect to Vss - 1~7 \
Vo Output voltage - 1~7 \'
lo Output current 50 mA
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature 0~70 c
Tstg Storage temperature - 65~150
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C, unless otherwise noted) (Note 1)
Limits .
Symbol Parameter Min T Nom | Max Unit
Vce Supply voltage 45 5 55 \4
Vss Supply voltage 0 0 0 \'
ViH High-level input voltage, all inputs 2.4 6.5 Vv
. DQ1~DQa -1.0 0.8
ViL Low-level input vctltage Others 50 08 \
Note 1. All voltage values are with respect to VsS.
ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vec = 5V + 10%, Vss = OV, unless otherwise noted) (Note 2)
. Limits .
Symbol Parameter Test conditions Vin Tvo Vox Unit
VoH High-level output voltage loH = — BmA 24 Vce \2
VoL Low-level output voltage loL = 4.2mA 0 0.4 \'
loz Off-state output current Q floating, OV < Vourt £ 5.5V -10 10 uwA
i Input current QV=VINZ6. 5V, Other inputs pins=QV| — 10 10 wA
Average supply current WsM444008-6, 65 | RAS, CAS cycling 100
lec1(av) | from Vcc, operating tRC = twe = min. mA
(Note 3,4,5) M5M444008-17, -78 output open 85
Supply current from Vcc B—A_S.=@=VIH, output_open 2
lcc2(Av) stand-by (Note é) MSM444008 RAS =CAS =z Vce —- 05 1 mA
M5M444008 (S) output open 0.1
Average supply current W5M444008-6, -65 | RAS cycling 100 ‘
Iccacav) | from Ve, refreshing CAS = ViH, trc = min. mA
' (Note 3,5) | WSK444008-7,-7S | output open 85
Average supply current W5M444008-6, -65 | RAS = ViL 100
lccacav) | from Vcc, Fast-Page-Mod CAS cycling mA
(Note 3, 4’ 5) M5M444008-7, <78 tRe = min_ output open 85
Average supply current | w086 65 | TAS before RAS refresh 85
from Vcc, CAS before 8 ,
-lccecavy RAS refresfw mode cycling, trc = min. mA
(Note 3) M5M444008-7,-7S | output open 75
Stand-by :
RAS 2Vvcc - 0.2v
: \ ___ CASzVec-0.2VorCASs0.2v
Average supply current from Vcc CAs.bs_:)Smcﬁsmé—;«eg;:OQV or
lcca(avy | Extended-Refresh cycle CAS before RAS refresh cycling 150 uA
(Note 6) W=0.2V or 2Vee - 0.2V
OE s 0.2V or 2Vce ~ 0.2V
A0~A9 £0.2V or 2Vcc—- 0.2V
DQ = open, tRC = 125 us
tRAS = tRAS min~1 us R
lecacavy | Yerags, Sppply current from | WoMa44008(s) | RAS = CAS 0.2V 150 uA
Note 2. Current flowing into an IC is positive. out is negative.
3. IcC1(AV), ICC3(AV) and ICC4(AV) are dependent.on cycle rate. Maximum current is measured at the fastest cycle rate.
4. 1CC1(AV) and ICC4(AV) are dependent on output loading. Specified values are obtained with the output open.
5. Column Address can be changed once or less while RAS = ViL and CAS = VIK.
*' MITSUBISHI
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CAPACITANCE (Ta = 0~70C, Vcc =5V £ 10%, Vss = OV, unless otherwise noted)

.. Limits )

Symbol Parameter Test conditions Min Typ | Max Unit
Input capacitance, :

Cica) " MS5M44400BJ,TP 5 pF
address mpfxts ’ | vi=vss :

CiceLio i"n‘gg;apamamee clock | MEM444008UTP | = TMHz 7 oF
T - Vi =25mVrms

Ciro Input/Output capacitance, MBM44400BJ.TP 7 oF
data ports i :

SWITCHING CHARACTERISTICS (Ta = 0~70°C, Vcc = 5V *+ 10%, Vss = OV, unless otherwise noted) (Notes 6, 13, 14)

Limits
Symbol Parameter M5M444008-6, -6S | M5M444008-7, -7 Unit
. ) Min Max Min Max
tcAc Access . time from CAS (Note 7, 8) 15 20 ns
tRAC Access time from RAS (Note 7,9) 60 70 ns
tAA Column Address access time .(Note 7,10) 30 35 ns
tcPA Access time from CAS precharge (Note 7,11) 35 ] 40 ns
toEA Access time from OE (Note 7) 15 20 ns
tcLz Output low impedance from CAS low (Note 7)| 5 5 ns
tOFF Output disable time after CAS high (Note 12)| O 15 0 20 ns
toEz Output disable time after OE high (Note 12)] O 15 0 20 ns

Note 6.

An initial pause of 500 us is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles
containing a RAS clock such as RAS-only refresh).

 Note the RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods (greater

O~

10.
1.
12.

than 16.4 ms) of RAS inactivity before proper device operation is achieved.

. Measured with a load circuit equivalent to 2TTL loads and 100pF.
. Assumes that tRCD 2 tRCD (max) and tAsC 2 tAsc (max). .
. Assumes that tRCD S tRCD (max) and tRAD = tRAD (max). If tRCD or tRAD is greater than the maximum recommended value shown

in this table, tRAC will increase by amount that tRCD or tRAD exceeds the value shown.

Assumes that tRAD Z tRAD (max) and tASC = tAsC (max).

Assumes that tCP = tcP(max) and tASC Z tasC (max).

toFF (max) and t0EZ (max) defines the time at which the output achieves the high impedance state (louTs | £10u A |) and is not
reference to VOH (min) or VoL (max).
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TIMING REQUIREMENTS (For Read, Write, Read - Modify - Write, Refresh, and Fast Page Cycles)
(Ta=0~70%C, Vcc =5V = 10%, Vss = OV, unless otherwise noted) (Notes 13, 14)

Limits
Symbol Parameter M5M444008-6, -65 | M5M44400B-7, -7S Unit
Min | Max Min Max
tREF Refresh cycle time M5M,444OOB 164 164 ms
M5M44400B(S) 128 128
tRP RAS high pulse width 40 50 ns
tRCD Delay time, RAS low to CAS low (Note 15)| 20 45 20 50 ns
tcrRP Delay time, CAS high to RAS low 5 5 ns
tRPC Delay time, RAS high to CAS low 0 0 ns
tCPN CAS high pulse width 10 10 ns
tRAD Column address delay time from RAS low (Note 16)] 15 30.] 15 35 ns
tASR Row address setup time before RAS low 0 0 ns
tAsc Column _address setup time before CAS low (Note 17) 0 10 0 10~ ns
tRAH Row address hold time after RAS low ] 10 10 ns
tcAH Column address hold time after CAS low 15 15 ns
toze Delay time, data to CAS low (Note 18) 0 0 ns
tbzo Delay time, data to OE low (Note 18) 0 0 ns
tcop Delay time, CAS high to data (Note 19)| 15 20 ns
toDD Delay time, OE high to data (Note 19)] 15 20 ns
tT Transition time (Note 20) 1 50 1 50 ns

Note 13. The timing requirements are assumed tT = Ens.

14, Vid(min) and ViL{max) are reference levels for measuring timing of input signals.

15. tRCD (max) is specified as a reference point only. If tRCD is less than tRCD(max), access time is tRAC.
If tRCD is greater than tRCD(max),access time is controlled exclusively by tCAC or tAA.
trRCD (min) is specified as tRCD (min) = tRAH (min) + 2tT + tASC (min).

16. tRAD (max) is specified as a reference point only. If tRAD = tRAD (max) and tASC = tASC (max), access time is controlled exclusively
by taa.

17. tasc(max) is specitied as a reference point only. If tRCD Z tRCD (max) and tASC 2 tASC (max), access time is controlled exclusively
by tcac. .

18. Either tDzC or tDZO must be satisfied.

19. Either tCOD or tODD must be satisfied.

20. tT is measured between VIH{min) and VIL (max).

Read and Refresh Cycles

Limits
Symbol Parameter W5M44400B-6, -6 | M5M444008-7-78 Unit
Min | Max Min Max
tRC Read cycle time 110 130 ns
tRAS RAS low pulse width 60 [10000] 70 | 10000 ns
tcas CAS low pulse width 15 [10000{ 20 10000 ns
tesH CAS hold time after RAS low v 60 70 ns
tRSH RAS hold time after CAS low 15 20 ns
tRCS Read setup time before CAS low S 0 0 ns
tRCH - Read hold time .after CAS high (Note 21) 0 0 ns
tRRH Read hold time after RAS high (Note 21)| 10 10 ns
tRAL Column address to RAS hold time 30 35 ns
tOCH CAS hold time after OE low 15 20 ns
toRH RAS hold time after OE low 15 20 ns

- Note 21, Either tRCH or tRRH must be satistfied for a read cycle.
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Write Cycle (Early Write and Delayed Write Cycles)

. . Limits :

Symbol Parameter M5M444008-6, -65 | M5M444008-7~7S Unit
) Min Max Min Max

twe Write cycle time 110 130 ns
tRAS RAS low pulse width 60 [10000| 70 [ 10000 ns
tcAs CAS low pulse width 15 |10000| 20 ]10000 ns
tesH CAS hold time after RAS low 60 70 ns
tRSH RAS hold time after CAS low 15 - 20 ns
twes Write setup ‘time before CAS low (Note 23) 0 0 ns
tweH Write hold time after CAS low 10 - 15 . ns
[ CAS hold time after W low 15 20 ns
tRWL RAS hold time after W low 15 20 ns
twP Write pulse width 10 15 ns
tos Data setup time before CAS low or W low 0 0 ns
tDH Data hold time after CAS low or W low 10 15 ns
tOEH OE hold time after W low 15 20 ns

Read - Write and Read- Modify- Write Cycles

. Limits
Symbol Parameter M5M44400B-6, 65 | M5M444008-7, -7S Unit
: Min Max Min Max
tRWC Read Write/read modify write cycle time (Note 22) 150 175 ns
tRAS RAS low pulse width 95 |10000| 115 | 10000 ns
tcAs CAS low pulse width 50 | 10000 85 (10000 ns
tcsH CAS hold time after RAS low 95 115 . ns
tRSH RAS hold time after CAS low 50 65 ns
tRCS Read setup time before CAS low ol 0 ns
tcwp Delay time, CAS low to W low (Note 23) 35 40 ns
tRWD Delay time, RAS low to W low (Note 23) 80 90 ns
tAWD Delay time, address to W low (Note 23) 50 - 55 ns
towL CAS hold time after W low 15 20 ns
tRWL RAS hold time after W low 15 20 ns
twp Write pulse width 10 15 ns
tos Data setup time before W low 0 0 ns
toH Data hold time after W low 10 15 ns
toEH OE hold time after W low 15 15 ns

Note 22. tRWC is specified as tRWC (min) = tRAC (max) + toDD (min) + tRWL (min) + tRP (min) + 4tT.

23. twcs, tewp, tRwD and tawD and tCPWD are specified as reference points only. If twcs & twCs(min) the cycle is an early write cycle
and the DQ pins will remain high impedance throughout the entire cycle. If tcwb 2 tcwb (min), tRWD & tRWD (min), tAwD 2 tawD (min),
and tCPWD 2 tcPWD (min) (for fast page mode cycle only), the cycle is a read-modify-write cycle and the .DQ will contain the data
read from the selected address. If neither of the above condition (delayed-write) of the DQ (at access time and until CAS or OE goes

back to ViH) is indeterminate.

Fast- Page Mode Cycle (Read, Write, Read - Write, and Read - Modify - Write Cycles) (Note 24)

. . Limits
Symbol Parameter N5M44400B-6, -65 | M5M44400B-7, -7§ Unit
Min | Max Min Max
tPC Fast page mode read/write cycle time 40 ‘ 45 ns
tPRWC Fast Page mode read write/read modify write ¢ycle time - : 75 95 ns
tRAS RAS low pulse width for read write cycle (Note 25)| 100 | 100000 115 | 100000 ns
tcp CAS high pulse width (Note 26) 10| 15 10{ 15 ns
tCPRH RAS hold time after CAS precharge 35 40 ns
tCPWD Delay time, CAS precharge to W low (Note 23) 35 40 ns

Note 24. All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.

25. tRAs (min) is specified as two cycles of CAS input are performed.
26. tcP(max) is specified as a reference point only.

2-54

MITSUBISHI
ELECTRIC



MITSUBISHI LSls
M5M44400BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

CAS before RAS Refresh, Extended Refresh *Cycle (Note 27)

Limits
Symbol Parameter M5M444008-6, <65 | M5M44400B-7, -7 Unit
Min Max Min Max
1CSR CAS setup time before RAS low 5 5 ns
tCHR CAS hold time after RAS low 10 15 ns
tRSR Read setup time before RAS low 10 10 ns
tRHR Read hold time after RAS low 10 - 15 ns
tcAs CAS low pulse width 25 30 ns
Note 27. Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh
mode. .
Self Refresh Cycle*
Limits )
Symbol Parameter M5M44400B-6S | M5M44400B-7S Unit
. Min Max Min Max
tRASS CBR self refresh RAS low pulse width 100 i 100 us
tRPS CBR self refresh RAS high precharge time 110 130 ns
tCHS CBR self refresh CAS hold time -50 - 50 ns
tRSR Read setup time before. RAS: low 10 10 ns
tRHR Read hold time after RAS low 10 15 ns
Test Mode Specification (Note 28)
ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc =5V * 10%, Vss = OV, unless otherwise noted) (Note 2)
Symbol Parameter Test conditions Min L_lrn;gs Mox Unit
Average supply current | M5M44400B-6, -6S RAS, CAS cycling : 115
lecci¢ayy | from Vecc operating tRC = twe = min. - mA
(Note 3,4,5)| M5M44400B-7, -7S | otput open 100
Average supply current | M5M444008-6, -65 | RAS cycling 115
lecacavy. | from Vee refreshing CAS = ViH, trRc = min. mA
(Note 3,5) | M5MA4400B-7.-7S | output open 100
Average supply current | MEMA4400B-6, -65 | RAS = ViL 115
lccacav) | from Vec Fast-Page- - CAS cycling mA
Mode (Note 3,4,5)| MM444008-7,-7S | tpc = min., output open 100
_ Average supply current | yeyr44008-6, -65 | CAS before RAS refresh 100
lcce(Av) from Voo CAS before cycling, tRc = min. mA
| RAS refresh mode . :
(Note 3) M5M44400B-7, -7S oytput open 85

Note 28. All previously specified electrical characteristics, switching characteristics and timing requirements are applicable to that of test mode.
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SWITCHING CHARACTERISTICS (Ta = 0~70°C, Vcc = 5V + 10 %, Vss = OV, unless otherwise noted) (Notes 6, 13, 14)

Limits
Symbol : Parameter W5M444008-6, -6S | M5M444008-7,-7S Unit
) Min | Max | Min | Max :
tcac Access time from CAS (Note 7,8)| 20 25 ns
tRAC Access time from RAS (Note 7,9) 65 75 ns
tAA Column Address access time (Note 7,10) 35 - 40 ns
. tcPA Access time from CAS precharge (Note 7,11) 40 45 ns
tOEA Access time from OE (Note 7) 20 25 ns
TIMING REQUIREMENTS (Ta = 0~70°C, Vcc =5V + 10%, Vss = OV, unless otherwise noted) (Notes 13, 14)
Read and Refresh Cycles
Limits ‘
Symbol | . Parameter M5M444008-6, -6S | M5M444008-7,-7S Unit
Min Max Min Max
tRC Read cycle time 115 135 ns
tras . | RAS low pulse width 65 [10000{ 75 |10000 ns
tcas | CAS low pulse width 20 [10000] 25 {10000 ns
_tcsH CAS hold time after RAS low 65 75 ns
tRSH RAS hold time after CAS low 20 25 ns
tRAL Column address to RAS hold time 1 35 40 ns
tocH - | CAS hold time after OE low 20 25 ns
tORH RAS hold time after OE low 20 25 ns
Read - Write and Read - Modify - Write Cycles
: Limits
Symbol Parameter M5M444008-6, -65 | M5M444008-7, -78 Unit
: - Min Max Min Max
tRWC Read Write/read modify write cycle time (Note 22)| 155 180 ns
1 tras RAS low pulse width - 100 [10000| 120 | 10000 ns
tcas CAS low pulse width 55 | 10000 70 [ 10000 ns
tesH CAS hold time after RAS low 100 120 ‘ ns
tRSH RAS hold time CAS low 55 70 ns
tcwo Delay time, CAS low to W low (Note 23)| 40 45 ns
tRWD Delay time, RAS low to W low (Note 23)] 85 - 95 ) ns
tAWD Delay time, address to W low (Note 23) 55 60 : ns
Fast- Page Mode Cycle (Read, Write, Read- Write, and Read- Modify - Write Cycles) (Note 24)
‘Limits
Symbol Parameter M5M444008-6, -6S | M5M44400B-7,-7S Unit
) . Min | Max | Min | Max
tPC Fast page mode read/write cycle time 45 50 ns
tPRWC Fast page mode read write/read modify write cycle time 80 100 ns
tRAS RAS low pulse width for read write cycle ] 110 | 100000 125 | 100000 ns
tcerH | RAS hold time after CAS precharge 40 45 ns
tCPWD Delay time, CAS precharge to W low (Note 23) 40 45 ns
Test Mode Set Cycle
Limits
Symbol Parameter NM5M444008-6, -6S | M5M44400B-7, -7 Unit
. ) Min | Max | Min | Max
twsR Write setup time before. RAS low 10 10 ns
twHR Write hold time after RAS low 10 15 ns
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Note 29. Self refresh sequence

Two refreshing ways shoud be used properly depending on
the low pulse width (trass) of RAS signal during self refresh
period.

1. In case of trass < 300ms

1.1 Distriduted refresh during Read/Write operation
(A) Timing Diagrams

Read/ Write Cycle

) "Read/Write Cycle

- Self Refresh Cycle

tNSD trass < 300ms | tSND

VA VA VAR

—

last refresh cycle

Table 2

Read/ Write—
Self Refresh

Self Refresh—

Read/Write Cycle Read,/ Write

CBR distributed
refresh -

RAS only
distributed refresh

tNSD + tshp = 16.4ms

tNSD= 16 us tsNo< 16 us

(B) Definition of refresh
Definition_of CBR_distributed refresh
The CBR distributed refresh performs more then
1024 discrete CBR cycles within 16.4 ms.
Definition_of RAS only distributed refresh.
All combination of nine row address signals (Ao~Ag)
are selected during 1024 discrete RAS only refresh
cycles within 16.4 ms.

first refresh cycle

1.1.1 CBR distributed Refresh

® Switching from read/write operation to self refresh operation.
The time interval from the falling edge of RAS signal
in the last CBR refresh cycle during read/write operation
period to the falling edge of RAS signal at the start of
self refresh operation should be set within-tnsp (shown
in table 2).

® Switching from self refresh operation to read/ write operation.
The time interval from the rising edge of RAS signal at
the end of self refresh operation to the falling edge of
RAS signal in the first CBR refresh cycle during read/
write operation period should be set within tsno (shown
in table 2).

1.1.2 RAS only distributed refresh

® Switching from read/write operation to self refresh operation.
The time interval tnso from the falling edge of RAS signal
in the last RAS only refresh cycle during read/ write
operation period to the falling edge of RAS signal at the
start of self refresh operation should be set within 16 us.

@ Switching from self refresh operation to read/write operation.
The time interval tsno from the rising edge of RAS signal
at the end of self refresh operation to the falling edge
of RAS signal in the first CBR refresh cycle during read/
write operation period should be set within 16 us.

)‘MITSUBISHI
ELECTRIC



MITSUBISHI LSis
M5M44400BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

1.2 Burst refresh during Read/Write operation

(A) Timing diagram

Read/ Write , Self - Refresh . Read/ Write
L Lind
tNSB trass < 300ms tSNB
RAS \ / \ I\ /
fist | refresh cycles refresh cycles last |
refresh cycles 1023 cycles 1023 cycles refresh cycles

Table 3

Read/Write Cycle

Read/ Write—

Self Refresh

Self Refresh—
Read/ Write

ngésﬁurst tnse < 16.4ms tsne S 16.4ms
'llﬁ\réesonly burst tNsB + tsne < 16.4ms

(B) Definition of burst refresh

Definition of CBR burst refresh
The CBR burst refresh performs more then 1024
continuous CBR cycles within 16.4ms.

Definition of RAS only_burst refresh
All combination of ten row address signals (Ao~As)
are . selected during 1024 continuous RAS only
refresh cycles within 16.4 ms.

1.2.1 CBR distributed Refresh
@ Switching from read/write operation to self refresh operation.
The time interval tnss from the falling edge of RAS signal
in the first CBR refresh cycle during read/write operation

period to the falling edge of RAS signal at the start of

self refresh operation should be set within 16.4 ms.
® Switching from self refresh operation to read/write operation.
The time 'interval tsne from the rising edge of RAS signal
at the end of self refresh operation to the falling edge
of RAS signal in the last CBR refresh cycle during read
/write operation period should be set within 16.4 ms.

1.2.2 RAS only distributed refresh

® Switching from read/write operation to self refresh operation.
The time interval from the falling edge of RAS signal
in the first RAS only refresh cycle during read/ write
operation pericd to the falling edge of RAS signal at the
start of self refresh operation should be set within tnss
(shown in table 3).

® Switching from self refresh operation to read/write operation.
The time interval from the rising edge of RAS signal at
the end of self refresh operation to the falling edge of
RAS signal in the last RAS only refresh cycle during read/
write operation period should be set within tsns (shown
in table 3).

MITSUBISHI

2-58

ELECTRIC



MITSUBISHI LSIs

M5M44400BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

2. In case of trass = 300ms
(A) Timing diagram

Self Refresh . Read/ Write
trASS 2 300ms tREF
RAS _\ \ / S\_/_
! refresh cycle
1024 cycle
Table 4
Read/ Write Self Refresh—>Read/Wirte

CBR distributed refresh
RAS only distributed refresh
CBR burst refresh

RAS only burst refresh °

trRer < 16.4ms

(B) Definition of refresh

The same as 1.1-(B) and 1.2-

2.1

(B)

Regardless of the refresh (CBR distributed refresh, RAS only

distributed refresh, CBR burst refresh, RAS only burst refresh)

during Read/Write operation the minimum of 1024 cycles
refresh should be preformed within 16.4 ms from the rising

edge of RAS signal at the end of self refresh operation.
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Timing Diagrams (Note 30)

Read Cycle
tre
trRAS tRP
VH — y
RAS \ . ) Z
ViL -
tcsH '
tcre tRCD tRSH tRPC tcrP
tcas
Vil — 00800
CAS R
Dodelelededs
A %%%%% A X
tRAD tRAL tasr :
tASR |, tRAH tASC tcaH tepn
— AXRX AKX )
Ao~pg  THTSSKSESKAL  ROW COLUMN ROW
Vil — S84 ADDRESS ADDRESS ADDRESS
I
tRAH
il
tRCS tRCH
e RIS
\ R IIEEXBEAIIHHHRAAK
VIL — XIS IIRIKKRNS
tozC tcop|
g H B AN
DQ1~DQ4 VH — A Hi-Z ZRRRRGELKS
(INPUTS) 7 URXARRIRKKS
ViL — O2020265020.26°02029;
tcac toFF
taA
tcLz
VoH — . Va f
~DQa - -
DQ:1~DQ Hi-Z DATA VALID Hi-Z
(OUTPUTS) VoL —
tRAC - toEz
1OEZ |
tDzO | [toEa| - tobD
[
tocH
= AR AP A SRS A KA AR XX AR A XX X XD
I R IR
Z52525E RIS, SRIRIICIICIIN JORRIRILIRIRRAIRN
VIL — KR EEEEKL LK & LK LELLERRRKLS
tORH

TIXTKIKTR ' .
0:0:0:0:0:0:‘:0: Indicates the don’t care input. ‘

SLRLKKKK  VIH{min) = VIN S VIH (max) or VIL (min) S VIN £ VIL (max)
0262026202620 4

Note 30.

Indicates the invalid output.
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FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

Write Cycle (Early write)

ViH — b

ViL -

tcre

tRP

tRPC tCRP

o CE
ViL -

R ASASAASAAASASASANASAAARAARAAXAARR KA ARY)
R R B R R R IIR IR
e e te 0202020 %0 % 2020 0202020 % %%,

O sasasosasessletetesesstetototototeserets,

SRR RIS

tASR
ViH -
Ao~Ag
Vi =
- Yo%
W VIH = XXRHXRKRX

ViL —

RO

ADDRESS

;
Doetetetetedotetedetels!

ERLIERLIKLLKL,

5LRRIEERELRRKS

PSSP PSS SIS SOSESNN
RIS RIIIRIX IR
LRI

R RRRRERRRILRARRIHLHLIIRAKCHLN
L RRRRARRRRRRERERERRRRRRKS RS

SIS

DL~ Das Y RS

(INPUTS) SRR
ViL = XXX

OO0
25
20202

LK
Doetelelede!

D1 ~D,04V0H -
(OUTPUTS) v, —
= ViH SIRIRELIIHANKS
OE 0000202020 %020 %0 %%
AT G0 0.9.0.9.9.9.9.9.9.4

000202000 200050202 %0 00 00 %6 %0%% %0 %0 200 %0%6%6%% % %0 20 20 %020 202 % %6 %620 %0 20 %0 %6 20 %0 %0 %0 %0 %0 %0 %
o020 20202 % %0 %0 00 %020 %6%20% %% %020 %0 %0 %0 %0 %0 20 2020 %0 %0 %0 %
ZoRIRRELIRELIKLLELILRLIIEIKRLLKLS,
9:.9:9.0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.0.9.9.9.9.9.4
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Write Cycle (Delayed Write)

twe
‘ - trRas ' |
— VIH — 3
RAS \ / -
Vi = 7
. tcsH
tCRP tRCD tRSH [tRPC tCRP
tcas
VIH = KKK X X
CAS e’ , \ . ~
VIL — XRXXX \ : 2
tASR tRAH tasc | |, tcaH ' tASR
‘ _ r s
Ao~As M ROW COLUMN oW
_ ADDRESS ADDRESS . ADDRESS
ViL X . N
’ towL
tRCS tRWL
twp
W VIH — > f \
ViL = .
tweH
DS toH
\ _ L02020-0-0-920-0202029-020-9 _ A
001 ~DQs Vi ~ BRI ez N DAt
(INPUTS) ViL — RS X VALID
tcLz
DQi~DQs VoH - Hi-Z 7 Hi-Z
(OUTPUTS) v — X
toEZ tOEl
D70 1oDD
— RS S STTT OO T OO TOT OO TOT NI
OE R s eosssasasessss RO RRIRRIRNKK
SRRIRILLIIERLEELIELKEKLKY OSSR EIRIIK
VIL = R o020 %0202 0t 0o 020t 20t e ke e 0%
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Read- Write, Read - Modify - Write Cycle

tRWC
tRAS tRP
VIH — 3
RS N\ /
ViL — N b
tCsSH
tRCD tRSH tRPC  tCRP
tcas
ViH =
CAS \
ViL —
tRAD
tASR tRAH tAsc tCAH tASR
— NN N A a
pona VM T ROW COLUMN ROW
D020 2020%0%" ADDRESS ADDRESS ADDRESS
ViL a0 00,09, X
tAWD
tRCS tcwd towL
tRWD tRWL
twp
— TS s \ ST TKS
W VI = S R R KRR RN oo 000 e tetetetetetetetetoteteset
w QRERIIEK KKK oo e e te e e e tetetetetete!
VIL = RRRRRIELLLEELLRKS C 202020202020 %0 2020202020 2020220202
tozc DS toH
— . A LA
DQ1~DQa VIH ~ QROORRIRKRRS A Hi-Z y, RSCEREIIREIE
Dot ledetetete% % A DATA VALID AR
(INPUTS) Vi — SKEKEEEER ; EXRRRRLERRRRRLRLLS
tcac !
tAA
teLz
DQ1~DQs¥OH ~ Hi-Z DATA Hi-Z
(OUTPUTS) v — | VALID|
tRAC toDD
L toz0 tOEA toEz tOEH
— BT STTT y z
B oo t0tet0te 0%t 02020 202020202050 % %0 2o %0 Y dete et te%e!
OF Vi e e terate oot
VL — S0ERRREERERRRRIERRRIZEE R
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FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

RAS- only Refresh Cycle

tRC
tRAS tRP
ViH —
w i « N\
ViL = .
tcRP tRPC  tCRP
Vin — TXIZX "
CAS SRR
A D 02020
ViL — KKK
ASH| tRAH tASR
alial

B —
Vi~ B Y R R R R R R RIIINE— FOW
Ao~Ag - dedeteleled 00 SRR IIRIIRHRAIIILHN
0~ A9 SEEEEN  ADDRESS _JARRIHIERRRRIEEELRIIIEERRLIESARELIIIIKIAAKERLR ADDRESS
ViL = XXX \.A‘A’A‘A‘A’A‘A’A‘A‘A‘A‘A‘A‘A.A’A‘A’A.A.A’A.A‘A’A‘A‘A’A’A’A’A’A.A’A’A‘A’A’A‘A“‘A’A‘A‘A‘A’Q’.’ k.

Vin = X% ::::::::::‘0’0’0’0‘0’0‘0:0’0’0’0’0’0‘0‘0‘0’0’0’0’0‘0’0’0‘0‘0’0’0‘0’0’0:0’0‘0:0’0’0‘0‘0’0‘0’0’0‘0‘0‘0‘o‘o‘o’0’0‘0’0’0’0‘0‘0‘0’0’0’0’0%:0:0:0‘0:

o 355
W 2% SSRRERELILIRERELIIIELIIELIILLILIERRLEKLLIKKIIIREKRL
VIL = XXRRIERLIHKELRRIRRLIKRELLHRRIIRLARHLLHRIRELIHRRELLRLRLHRELELIIELKHRKELLHIREELIEERLRIEEILLK

VIH = XXX SXRHXIHARXIIXI IR IHIIILHKIIIHKIRXHKIHKHKICHKIHKIK RIS
DQ1~DQs KRR R KR IRRIRIIIRIIIEIRNS SR

SRS % LERRRIS
IR IR RRILIERAKS
(INPUTS) v — XRKRHLRELRHLRRIIRIELRILRHLICRIRIICIERIIERIERIEKRIKREKIN

DQ1~DQ4YOH ~ : Hi-Z
(OUTPUTS) VoL '

VIH = SRR K IR I K KK I K KR K R K K KK R KKK K IR R R I KR BRI KL EEILRRRRRLLEL
oF R S SRS
VIL = XXXXXIIIIIK XX IKKRIKII KX IKIKIIHIKIKX K KR I IR X I XXX XX XK XX XXX XXX IR XXXIKIK KKK ICRIKIKIRIIXRKX KXY

: MITSUBISHI
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FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

CAS before RAS Refresh Cycle, Extended Refresh Cycle *
tRC N tRC
it .
trP tRAS tRAS tRP
N

RS VH — ¢ \ /‘ ) ’\ /‘

viL—_/ 7 | .

tRPC tCsR tcHR tRPC tcsR tcHR tRC  tCRP

I ViH — 4
CAS

ViL -

N 1 T
tCPN
tASR

ViH ~ R T I IIILRS
Ao~Ag e e e e e oot ate et tote oo ooty s X SOLUMN

ViL - LIRS A ADDRESS

}B)(])H tRSR tRHR tRSR tRHR 1RCS

— ViH ~ 3 "
w

ViL -

_ _ O OO O SO B O O e e
DQ1~DQ4VH 2585 R R REERLRLELRERRIRERKLLKIRLLHKRLKL
(INPUTS) SRR ELIEIIERIIRKIIRIIKIEALIIIERIEIKI KK IKIELRKER

toFF

DQ1~DQa/oH —

Hi-Z

QUTPUTS) v/, —

3
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FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

Self Refresh Cycle* (Note 29)

trRP - tRaAsS. ) tRPS
VIH — / \ . A \
RAS \ / ‘
ViL — r
tRPC )
tRPC tCSR tCHS tCRP
CAS ViH — 3 / X \
Vi — / y, \L
tCPN
' tasR
ViK = ROW \/cOLUMN
Ao~As IADDRESSA ADDRESS
viL - S
tRCH tRSR tRHR . tRCS
VIH - R 00003020300 0920250°0°00°00.9°0°0°0°02029°0 02002020000 0°0°070 ¢,
w sy
ViL — XKL K
tobo
. - N 0 00299290
DQi~DQy VH Hi-Z olelele oo oo le 0 0 %00 % 2!
CINPUTS) v — QEGRIRIIRALLRS
L 020°0202020:02020207020:02026 2426704
tOFF
' Von— | Hi-Z
DI ~D0s \
QUTPUTS) vz — / ,
toEz
toDD
p— L A AARNAAAAAANCSASAANANAAAANANAAR AR AAARAR XX A XK AR AXAAAAAARA AR AR AR A AR AR XA AR AR AR AR
ViH T e O R e

LLEEE, o SRS &
OE 00000 e e e e e e et e e e e s e 2 2 20 20 0 00 0 02020 20 20 20 20 0 0% %0 % %0 2020202 % % P 200 Ko Se % Yt te te e e to de e e tete e e e e %t d0 e Ze 20 20 %e
Vi = R R R RRRERIEREERAREIRRREL

' | | & MITSUBISHI
2-66 ELECTRIC



MITSUBISHI LSIs

M5M44400BJ,TP-6,-7,-6S,-7S

FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

Hidden Refresh Cycle (Read) (Note 31)

tRe tRC
tRAS tRP tRAS trRP
ViH— 3
RAS \ /
ViL -
tcRP tRCD tRSH tCHR
ViH —
CAS S Z
ViL - 7
tRAD
tASR| | tRAH tasc tcAH tASR]
ViH = " ROW -1 | COLUMN B 02020202020 %050 %%
0L 0 0 0 0°020202920°0°0°0°0°0202020 03 ROW
Ao~As 00 202000 20 20 e e e e 0 2020 %% %% %o e
Vil — | ADDRESS \ | |ADDRESS 2 ORILILILILHLIRAURXHKL DDRESS
tRCS|
tRAL tRRH
ViH — LXK B R R B R R R R R R R R R R TR
W RRARRRXL KRR IR RLHRERRLALAS
SRR G RRHRIRIIRRKIRHIIRIERIILILILHKIER
TR %% %% % %% % 000000 000 %00 % 0% 6% %0000 %06 0% % %0 %6%0%0%6%0%0%6%0 %% %%
tpzd] tcoD
_ o T orozoze ozereron
ONPUTS) y, 4 0 2020% %0202 %%
. tcac
tAA r}-Q—FE
terz
VoH — Hi-Z r } Hi-Z
~ .
D(%EITPET%‘)‘ , 4 DATA VALID
VoL — -
trRAC toEz
tozo ) toEA tooo
toRH
ViH — TSR RIS
OF f SR IIRIIRKIRK
ViL - fRRRKLRRRKKLRRLKS

Note 31. Early write, delayed write, read write or read modify write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown -above.
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FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Read Cycle
tRAS trRP
VIH = 3
RAS Z
ViL - X -
tCsH tPC tRSH
tCcRP tRCD tcas tcp tcas tcp tcas
— VIH— r s
CAS \ /. /
ViL - u 7 7
tRAD . tCPRH
tASR| { tRAH ASC sl tCAH tAsc| [tcan ASC| | tCAH tASR
AoAs VIH = ROW COLUMN COLUMN COLUMN | g ROW
0 ViL - ADDRESS. ADDRESS! | JADDRESS | ADDRESS3 ADDRESS
I tRAL tRCH
tRCS tRCH | tRCS tRCH tRes RRH
- Vi — RS
ViL - KRS
tpze tpDzC . | [toze tcop
DQi~DQa ViH \ Hi-Z &
(NPUTS) v — 4 X
: tcac torF tcAC tcac tOFF
tAA ' tAA tAA
\ _ltowz toLz {OFF tcLz,
DQ1~DQ4YoH ~ Hi-Z DATA DATA DATA :
(OUTPUTS) VoL — VALID1 VALID2 | VALID3
tRAC tcpa I tora
)
tpzo tOEA tOEZ tOEA toEZ tOEA| toEZ
T
tocH tocH tOCH )
VIH = X38RRCIRIERIIRIIRIRN 7
o S IIIIIIIIISEN . N/ L85
VIL — 2RI \
' topD| | tbzo toDD| |tbzo| [torRH toDD
e e e o> je—n] ]
z MITSUBISHI
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FAST PAGE MODE 4194304-BIT(1048576-WORD BY 4-BIT)DYNAMIC RAM

Fast Page Mode Write Cycle (Early Write)

tRAS trRP
ViH— p! '8 \
RAS \ /
ViL —
tCsH tec tRSH
tf&g tRCD tcas tcp tCAS