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2% MITSUBISHI ELECTRIC

MITSUBISHI MOS Memory LSI (1)

Products Type name I Ref Access(ns) Sample |Production | Page!
256K X INMOS M5M4256A,7A,P,L,J 85,100,120 . Yes
64K X4NMOS M5M4464AP L J 80,100,120 - Yes
1MX1CMOS M5M41000BP,J L L 70,80,100 - Yes 38~44
D 1MX1CMOS M5M41000BP J,L 60 . 91-2 .
1MX1CMOS M5M410018P J.L L * 70,80,100 . Yes .
1MX 1CMOS M5M410028P,J,L L 70,80,100 - Yes .
y 1MX1CMOS M5M41000BVP,RV L 70,80,100 . Yes .
256K X4CMOS M5M44256BP J L L 70,80,100 - Yes ”
256K X4CMOS M5M44256BP J,L 60 - 91-2 .
n 256KX4CMOS M5M442588P J,L L 70,80,100 . Yes .
256KX4CMOS M5M44266BP J L :: 70,80,100 . Yes .
256K X4CMOS M5M44268BP J,L 70,80,100 - Yes *
a 256K X4CMOS MS5M44256BVP,RV L 70,80,100 . Yes .
4MX1CMOS M5M44100J,L L 80,100 . Yes 12~26
4MX1CMOS M5M44101J,L 80,100 - Yes .
m 4MX1CMOS M5M44102J,L 80,100 - Yes -
1MX4CMOS M5M44400J,L L 80,100 - Yes »
. 1MX4CMOS M5M44402J L 80,100 - Yes L4
! 4MX1CMOS M5M44100AWJ JLTP,RT | L 60,70,80,100 - 91-1 .
4MX1CMOS M5M44101AWJ J,L.TP,RT 60,70,80,100 - 91-1 -
c 4MX1CMOS M5M44102AWJ J,LTP,RT 60,70,80,100 - 91-1 .
1MX4CMOS M5M44400AWJ,JLTPRT | L 60,70,80,100 - 91-1 .
1MX4CMOS M5M44402AWJ J,L,TP,RT 60,70,80,100 - 91-1 -
1MX4CMOS MS5M44410AWJJLTPRT | L 60,70,80,100 - 91-1 .
1MX4CMOS M5M44412AWJ J L TR,AT 60,70,80,100 - 91-1 .
512K X8CMOS M5M44800AJ,L.TP,RT L 60,70,80,100 91-2 91-4 27~35
512KX9CMOS M5M44900AJ,L.TP,RT L 60,70,80,100 91.7 91-10 .
256K X16CMOS M5M44260AJ (L), TP,RT L (60,70),80,100 91-2 91-4 .
256K X 16CMOS M5M44170AJ,(L),TP,RT L 60,70,80,100 91-2 91-4 4
256K X18CMOS M5M44280AJ,(L),TP,RT L (60,70),80,100 917 91-10 -
256K X18CMOS M5M44190AJ,(L),TP,RT L 60,70,80,100 91-7 91-10 *
64KX4CMOS M5M4C264L 100,120,150 - Yes 53~54
Video 64KX4CMOS M5M4C264AJ.L 80,100,120, 90-9 90-11 .
256K X4CMOS M5M442256..L 100,120 - Yes 46~49
RAM 256K X4CMOS M5M442256AJ.L 70,80,100 90-12 91-2 .
128K X8CMOS M5M482128J 100,120 - Yes 50~52
128KX8CMOS M5M482128AJ 70,80,100 90-12 91-2 L4
Field 80KX6CMOS M5M4C500L 50,60,100 - Yes 57~58
SAM 80K X6CMOS M5M4C500AL 30,50 90-6 90-12 .
261KX4CMOS M5M4C900L 30(50) - T8D 55
Isb
S 8kX8 CMOS M5M5165P,FP L 70,100,120 - Yes
t 32K X8 CMOS M5M5256BP,FP,KP uL 70,85,100,120 - Yes 75~76
S 32K X8 CMOS M5M52558P FP KP uLL 70,85,100,120 - Yes .
d. 32K X8 CMOS M5M5256BVP,RV wuL 70,85,100,120 - Yes .
t 128K X8 CMOS M5M51008P,FP,VP,RV uLL 70,85,100,120 - Yes 69~74
64K X1 CMOS M5M5187AP J 25,35,45,56 - Yes
a 16K X4 CMOS M5M5188AP,J __ 25,35,45,55 . Yes 64
16K X4 CMOS M5MS189AP J (OE) 25,35,45,55 - Yes 69
t|F 64K X1 CMOS MSM5187BP J 15,20,25 - Yes 68
. 16K X4 CMOS M5M5188BPJ __ 15,20,25 - Yes 69
ila 16KX4 CMOS M5M51898P J (OE) 15,20,25 . Yes
[ 8K X8 CMOS M5M5178P,KPJ 35,45,55 - Yes 64~65
c 8KX9 CMOS M5M5179PJ 35,45,55 - Yes .
t 8KX8 CMOS M5MS178AP,FP J 15,20,25 - Yes .
8KX9 CMOS M5M5179AP,FP,J 15,20,25 . Yes ”
8KX8 CMOS M5MS180AP,FP,J (Latch) 20,25 . Yes -
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MITSUBISHI MOS Memory LS|

(2)

Products Type name Access(ns) Sample |Production| Page
256K X1 CMOS M5M5257P J 3545 - Yes 67~68
64K X4 CMOS M5M5258P,J 3545 - Yes .
s 256K X1 CMOS M5MS5257AP J 25,30 - Yes .
" F 64K X4 CMOS M5M5258AP J 25,30 - Yes .
a | 256Kx1cCMOS M5M52578P J 15,20 90-12 913 67~68
als 64K X4 CMOS MSM5258BPJ 15,20 90-12 91-3 .
t 64K X4 CMOS M5M5259BP J,(OE) 15,20 91-2 91-3 R
i |t] a32xxscmos MSMS278P J (15),20,25 911 913 6
c 32K X9 CMOS M5M5279P J (15),20,25 91-1 91-3
1MX1 CMOS M5M51001PJ 25,35,45 «(25:91-1) Yes(25:91-4) 63~65
256KX4 CMOS M5M51004P,J 25,35,45 -(25:91-1) Yes(25:91-4) .
256K X4 CMOS M5MS51014,J,(O Sepa) 25,35,45 (25:01-1) | Yes(25:01-4) .
32K X8 NMOS M5L27256K 200,250 - Yes
64K X8 NMOS M5L27512K 170,200,250 - .
32KX8 CMOS M5M27C256AK 85,100,120,150 - .
E 64K X8 CMOS M5M27C512AK 100,120,150 - .
p 128K X8 CMOS MSM27C 100K 120,150,200,250 - » 84
128KX8 CMOS M5M27C101K JK 120,150,200,250 - - .
R 64K X 16 CMOS M5M27C102K JK 120,150,200,250 - - .
(0] 256K X8 CMOS M5M27C201K JK 100,120,150 - ” »
M 128KX 16 CMOS M5M27C202K JK 100,120,150 - . 80
512KX8 CMOS M5M27C401K 120,150 - - .
256K X 16 CMOS M5M27C402K 120,150 - . .
32KX8 NMOS M5M27256P FP 200,250 - Yes
64K X8 NMOS M5M27512P FP 250 - .
32K X8 CMOS M5M27C256AP,FP,VP,RV (120),150 - -
64K X8 CMOS M5M27C512AP FP 150 - .
0 128K X8 CMOS M5M27C100P 150 . . 86
T 128K X8 CMOS M5M27C101P J,FP,VP,RV 150 - . .
P 64K X 16 CMOS M5M27C102P J,FP,VP RV 150 - - 83
256K X8 CMOS M5M27C201P J,FP,VP,RV (120),150 - - .
128K X 16 CMOS M5M27C202P J,FP,VP,RV (120),150 - . .
512K X8 CMOS MSM27C401P 150 . 91-2
256K X 16 CMOS M5M27C402pP 150 - 91-2
M 512KX8/ 256KX 16 M5M23400AP FP,VP RV 150 - Yes 92~95
a CMOS
s 512KX8  CMOS M5M23401AP,FP,VP,RV 150 - Yes .
K 1MX8/ 512KX 16 M5M23800P,FP,VP,RV 150 Yes 91-4 .
R cMOS
o 1MX8  CMOS M5M23801P,FP,VP,RV 150 Yes 91-3 .
2MX8/ 1MX 16 M5M23160P,FP,VP,RV 150 Yes 91-3 .
M cMOos
EEPROM BKX8 CMOS M5M28C64AP FP,VP,RV 150,200 - Yes 90~91
Flash EEPROM
128K X8 CMOS M5M28F101 PJ,FP,VP,RV 100,120,150 Yes 91-2 88
64K X8 CMOS MS5M28F102P,J FP,VP,RV 100,120,150 91-2 91-5 .
Versatile Memory M6M72561J ROM/SRAM - Yes %
256KOTP+16KSRAM
MBM72561J-| 200/ 150 - Yes .
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2 MITSUBISHI Memory Module

Products Type name Access(ns) __ISample ProductionjPage
1MX8 CMOS Fast Page mode MH1M08B0J,JA 60,70,80,100 - Yes
1MX9 CMOS Fast Page mode MH1MO09BOJ,JA 60,70,80,100 - Yes
1M><8 CMOS Nibble mode MH1M08B1J,JA 70,80,100 - Yes
1M>X9 CMOS Nibble mode MH1MO09B1J,JA 70,80,100 - Yes
1MX8 CMOS Static column mode MH1M08B2J,JA 70,80,100 - Yes
1MX9 CMOS Static column mode MH1MO09B2J,JA 70,80,100 - Yes
1 1MX8 Double sided 25PIN MH1MO08BCJA 70,80,100 - Yes
M 1MX9 Double sided Fast Page mode MH1M9BODJA 70,80,100 - Yes
D 1MX9 Double sided Nibble mode MH1M9B1DJA 70,80,100 - Yes
R 1MX9 Double sided Static column mode] MHIMSB2DJA | 70,80,100 - Yes
A 2MX4 CMOS Fast Page mode MH2MO04B0J,JA 70,80,100 - Yes
M 2MX4 CMOS Nibble mode MH2M04B1J,JA 70,80,100 - Yes
2MX4 CMOS Static column mode MH2M04B2J,JA 70,80,100 - Yes
M |256KX32CMOS Fast Page mode MH256328J 70,80,100 - Yes
o [|512KX32CMOS Fast Page mode MH51232BJ 70,80,100 - Yes
d |256KX36 CMOS Page mode MH25636BJ 85,100,120 - Yes
u 512KX36 CMOS Page mode - MH51236BJ 85,100,120 - Yes
| 1MX36 TSOP,CMOS Fast Page MH1M36BBJ 70,80,100 - Yes
256KX8 CMOS Fast Page mode MH25608BAJ,JA 70,80,100 - Yes
€ |256KX9 CMOS Page mode MH25609BAJ,JA 85,100,120 - Yes
1M36 Double sided 72PIN MH1M36BJ 70,80,100 - Yes
256K X 16Pseudo-Pseudo SRAM Module MH25616PNA 8MHz,10MHz - Yes
512K X8Pseudo-Pseudo SRAM Module MH51208PNA 8MHz,10MHz - Yes
1MX9 CMOS Fast Page mode MH1MOSAOAJJA | 60,70,80,100 - Yes
M 41 4MX9 CMOS Fast Page mode MH4MO9AOJ 80,100 - Yes [102
o M| 4MX9 Double Sided Fast Page mode | MHAM9ODJA 80,100 1 - Yes
d D| 1MX36 CMOS Fast Page mode MH1M36CJ 80,100 - Yes
u R|] 1MX36 Double Sided Fast Page mode | MH1IM36DJ 80,100 - Yes |102
| A] 1MX36 CMOS Low profile MH1MB36EJ 60,70,80,100 Yes 91/2
e M| 2MX36 Double Sided MH2M36CJ 80,100 - Yes 103
2MX36 Double Sided Low profile MH2M36EJ 60,70,80,100 Yes 912 |103
2MX8 Pseudo-Pseudo SRAM Module MH2MO8PNA 8MHz,10MHz 91/2 91/4 1104
2MX40 Double Sided Fast Page MH2M40AJ 80,100 91/2 91/4
4MX36 Double Sided Fast Page MH4M36AJ 80,100 91/2 91/4
2 | 128KX8 CMOS (30PIN N-C) MH12808TNA 85,100,120 - Yes
M 5 1128KX8 CMOS (30PIN CS2) MH12908TNA 85,100,120 - Yes
: z 256KX8 CMOS (30PIN,NC,TSOP) MH25608 TNA 85,100,120 - Yes
u s |256KX8 CMOS (30PIN CS2,TSOP) MH25708 TNA 85,100,120 - Yes
| R |256KX8 CMOS 35PIN SIM MH25608SIN 70,85,100,120 - Yes
e A |512KX8 CMOS (TSOP) MH51208TNA 85,100,120 - Yes
M 512K X8 CMOS 64PIN SIM MH51208SN 70,85,100,120 - Yes 106
256KX9 CMOS 35PIN SIM MH25609ASN 100,120 - Yes
M % |512KX8 CMOS (TSOP,32PIN DIP) MH51208ANA 85,100,120 - Yes
d S 512K X8 CMOS (SOP,32PIN DIP) MH51208UNA 85,100,120 - Yes
| A |1MX8 CMOS (TSOP,36PIN DIP) MH1MO8TNA 85,100,120 91/1 91/4
e M loMXx8 CMOS (TSOP,36PIN DIP) MH2MO8TNA 85,100,120 91/1 91/4 | 105
?5 64KX32 CMOS (64PIN ZIP) MH6432NZ 15,20 913 | 916 |105
i |
¥R [256KX16 CMOS MH25616RNA 150,200,250 - Yes |106
‘.:. 3 512KX16 CMOS MH51216RNA 150,200,250 - Yes
ER ;a' 128KX16 CMOS MH12816JZ 80,100,120 - Yes |104
\ Ea: 128K X16CMO S MH12816AJZ 70, 80, 100 9172 9173

4
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MITSUBISHI DRAM PLAN =
89 [ 90 91 | 92 | 93 | 94 95
256KD INKX1 /X4 e
Dual Port X 2nd X4
FSAM(500K) 6 2nd X6
1MD [2n
Dual Port X4 2nd , ' .
—_ X8 =~ ond_
FSAM c ' '
4MD 1st 2nd_X1/ X4 3rd
L/ X8/ X186 ' —
=X
Dual Port — X8 _ . =
—/X16 =4
4MCDRAM <
FSAM
16MD p—
Dual Port
16MCDRAM < ﬁ
FSAM |

N
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New product/ Under Development DRAM
Memory cap iM 4aM
Organization| 1MX1 | 256kX4 | 256Kx4 | 128KX8 2(|6=1s':\>h(n; AMX1 1Mx4 | si2kxs | 2s6K%16
(Dual|port)
Type name| M5M M5M M5M M5M M5M M5M M5M M5M M5M
410008 | 442568 | 442256 482128 | 4C900 44100A MMA——MQSQA—‘—"&%QA—

Access time 70 100(30) 60,80 70 (70)

(ns) 80 120(40) 30 70,100 80 80
100 100 100

"™ 550 860 [ (1045}
660 4675 550 908

Pdv'v) Active 385 550 770 425 490 (7 70)

m 330 ’

Inax. 357.5 413 660

St.by 275 27.5 33 55 5.5 55
TBP(300) | 20P(300)
) X 26WJ(350)26J(300) | 28J(400)

Pins/Pkg*/W| 26/ 264 26L(400) 1 40,(400) 28L 20L(400)26TP(300) | 28L(400) | 2021400
mil) | 2oL 20L 28J(400) 26RT(300) TP AT | 44TPAT
___loavp 24VP :

c”(‘;:"}f 3.88X11.39 5.08X13.54 4.94X13.85 5.36X14.45 5.81X14.80 |5.81X14.80

Process CMOS cMOS cMos cMOos CMOS

technology 0.9u 1.0u 0.7u 0.7u 0.7u

Sample
availability Already Aready | Already TBD Already 912 912
#P=DIP,J=SMD,L=ZIP, VP=TSOP type 1 ,TP=TSOPtype I RT=reverse bend type TSOP

5
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MITSUBISHI SRAM PLAN

] ’ y > > " -
89 90 91 92 93 94 95
16KX1
17 4KX 4 45/55ns i
©  64KX1
L 1ekxs Aver,25~56ns /|
Bver,15/20 ns
8KX8 1 I T I I :
8KX9 35~55ns
— Aver,15/20 ns
32KX8 T I T 1
X9 — (15)/ 20ns/ 25 ,
256K X 1 Pr— T I T
64KX 4 . - . l _
Aver,25/35ns
r—_-./ Bver,15/20 ns
1MX1 1
256KX 4 t__/ 35~45ns /—"
25/45ns
8KX8 70~120ns
= r +
O 32KXs 70~120ns Shrink chip
7] : : _ ]
123K><9 z——-l'/ 70~120ns
aM | ; = Ewmé
T T T r

.
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ojo
NEW Product/ Under Development SRAM
Process B C D E
Memory cap| 64K/ 72K 256K 64K 256K M 64K/ 72K M 256K /288K
. | 64KX1 | 8KX8 256KX1 | 64KX4 | 256KX1 8KX8 1MX1 | 256KX1 | 32KX8
Organization| (oS | grxa | 32K%8 | “eaxxa | 16kxa | 6akxa | 22K¥8 | guxo |256kx4 | 6akx4 | 32Kkx9
M5M5187A] M5MS178 | M5SM5256B| M5M5257 | M5MS5187B| M5M5257A| M5M51008| M5M5178A| M5M51001 | M5M5257B| M5M5278
Type name |M5MS5188A| M5MS179 |M5M5255B| M5M5258 | MSMS5188B| MSM5258A M5M5179A| M5M51004 | M5MS258B| M5M5279
M5M5189A M5M51898 M5MS5180A M5M5259B| M5M5269
25 35 70 35 15 25 70 15 25 15 (15)
Access 35 45 85 45 20 30 85 20 35 20 20
time(ns) 45 55 100 25 100 25 45 25
55 120 120
Power(mw)
Active 550 660 385 660 550 660 385 660 660 660 660
Stand by 1 11 0.55 1" 55 55 0.55 55 55 55 55
(MOS) 0.15 0.15
Stand by
(3V)

. 22P(300) | 28P(300) | 28P(300, | 24P(300) | 22P(300) | 24P(300) | 32P(600) | 28P(300) | 28P(400) | 24P(300) | 28P(300)
Pins/P kg" 24P(300) | 284(300) 600) | 24J(300) | 24P(300) | 24J(300) | 32FP(525)| 28J(300) | 284(400) | 240(300) | 28J(300)
Width(mil) | 244(300) 28FP(450) 24J(300) 32TSOP | 28FP(450) 32P(300)

28TSOP 32J(300)
Chip Size(mm) | 6.35)X3.69 | 7.12X4.29 | 8.33X4.72 [10.68X4.60| 5.73X3.33 [11.01X4.66{1 5.72X6.01| 5.53X3.53 [15.84X6.10[10.69X4.54]11.89X4.6
Channel 1lum 1Aum 1ium 1.1um 11um 1ipum 0.9 um 09 um 08um 08um | 08um
length 1.6um 1.6um 1.6um 1.6um 1.2um 1.2um 1.1 um 1ium 1.0um 1.0um 1.0um
Designrule | 1.3um | 1.5um 1.0um 1.0um 1ium 1.0um 0.8um 0.8 um 0.8um 08xm | 08um
CMOS,LDD,MoSi CMOS,LDD CMOS,LDD Wsl CMOS,LDD Wsl
Process tox=220A Mosi,tox=180A 3-poly 3-poly 2-Al
Availability | Aready | Aiready | Aready | Aieady | Aiready | Avready | Arready | Aiready g;ﬂ, | s0-12 | 9141

6
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MITSUBISHI ROM PLAN

'89 | '90 | '91 '92 '93 '94 '95
EPROM(OTP)  NMOS 256K A
NMOS 512K
CMOS 256K Shrink
CMOS 512K
M
M | — -
aM
Flash EEPROM 1™
4aM
16M
EEPROM 64K —
Mask ROM aMm P Shrink
8M i

16M l

32M | I
N\ | J

/-)\MITSUBISHI ELECTRIC
New Product/ Under Development ROM s

. Flash
Device EPROM/OTP** EEPROM MASK ROM EEPROM
Memory cap. 1M 2M 4M 64K 4aM 8M 16M iM
_— 512KX8 IMX8 | IMX8 |2MX8 |128KX8|64KX16
Organization |128KX8 64KX16 | 256K X8 128K X 16| 512KX8 [256K X168 8KX8 |0 o L) I512KX8 |0 ] IMX16
MSM MSM MSM MSM MSM MSM MSM MSM | MsM MSM MSM | MsM M5M MSM

Type name | 27C100/ | 27c102 | 27201 | 27202 | 27C401 | 27c402 | 28Ce4A | 23400A | 23401A | 23800 23801 | 23160 | 28F101 | 28F102
101

A . 120 120 100 100 120 120 150 150 150 150 150 150 100 100
ccess time| qso- | 150~ | 120 120 150 150~ | 200 120 120
(ns)| 200 200 150" 150 150 150
250 250

Z:‘-N) Active | 263 263 165 165 165 165 165 165 165 275 275 275 165 275
max. [otandby| o.ss 0.55 055 | 055 0.55 0.55 5.5 0.55 0.55 0.55 0.55 0.55 0.55 0.55
Chip size(mn?)| 4s.0 486 50.9 53.5 87.5 91.5 34.2 58.5 58.5 732 739 128.7 38.1 TEO
Process cmos | cmos | cmos | cmos | cmos | cmos | cmos | cmos | cmos | cmos | cmos | cmos | cmos | cmos

technology | 12um | 12ym | 09um | 09um | 09um | 09um | 12um | 1.1um | 11um | 08ym | 08ym | 08um | 09um | 0.0um |

32K(600) |40K(600) |32K(600) |40K(600) |32K(600) |40K(600) |28P(600) |40P(B00) |32P(800) |42P(s00) |32P(600) |42P(600) |32P(800) |40P(500)
32P(600) |40P(600) {32P(600) |40P(600) |32P(600) |40P(B00) |28FP(450)| 40FP(525)) 32FP(S25)| 44FP(600)| 32FP(525)] 44FP(600) | 32FP(525) | 40FP(S25)
44y

32FP(525)| 40FP(525)| 32FP(525)| 40FP(525) 28VP,AV |40VP,RV |40VP,RV |48VP,RV |40VP,RV |a8VPRV |324
Pins 324 a4y 324 a4y 32VP.AV |40VP.RV
. f3ax 440K 320K 449K
chkagg 40VP,RV |40VP,RV |40VP,RV |40VP.RV
Width(mil)
mple
availabilty | Aveady | Aready | Aready | Aveady | Aveady | Aveady | Aveady | Aready | Aready | Aveady | Aweady | Aveady | Aready | 91-2
Note
\ Package * - -K:Ceramic DIP,P:DIP,FP:SOP,J:PLCC,VP / RV:TSOP JK:Ceramic LCC(CLCC) /

;
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New package series for MOS Memory
Organization DIP ZIP PLCC | SOP | TSOP| SOJ | QFP CLCC | Page
256K X1 ©(16) ©(16) [O(18) _
64K X4 ©(18) ©(20) [O(18)
1MX1 ©(18) ©R20) | — | — ]1©9(24) |©(26) | —— | ——
256K X 4 ©(20) Q@R | — | — |0(29) [O(26) [ — | —
DRAM 4M X1 — ©R20) | — | — [O(26) |[O(26) | —— | ——
1MX4 — ©@20) | — | — |O(26) |O(26) | —— | —
512K X8 — O(28)91-4 | = — | O(28)91-4 | CX28)91-4 | = —
512K X9 — 0(28)91-10 | === —— | X28)91-10 | O(28)91-10| = —
256K X16 — A(40) | —— | —— [ouasr-s [Ougers | — | —
256K X18 — A(40) | =—— | —— [ouast-10]Ouoyst-to| — | ——
64K X4 —_— - |0(28) | —— | — A |0@4) | — | ——
VRAM | 256K X4 — ©@8) | — | — A |O@R8) | — | —
128K X8 —_— e 2 ©(30) — | —
80K X6 — _— | — —_— | —
FSAM 261K X4 — A (28)
f 8KX8 300mi (%o(%’g;' ©(28)
O | 32KXs8 Q(28) |O(28) | —— | —— |©(28) |©(28)
W | 128K X8 — |O@32) | — | — [©(32) |©(32)
S 64K X1 Q(22) Q@A) | — | —
R 16K X4 ©(22) ©@24) | — | —
A 16K X4(0E) | ©(24) 0@24) | — | —
M 8K X8 ©(28) [0(28) | —— | — |©O(28) | —— |©(28) | —— | ——
8KX9 ©(28) ©(28) | — |©(28) | — | —
F 256K X1 © (24) A(24) |0 (24) | —— | —
A | 64KX4 © (24) Q@4 | — | —
S | 32KX8 O(28)91-3 A(28) | —— |oeeers | —— | ——
T 32K X9 O(32)91-3 A(32) | = [op2et3 | =—— | ——
1MX1 g‘(’g‘g')' 232 028) | — | —
256K X 4 ‘g‘(’g‘é')' a32) |0@28) | — | —
256K X4 400mill
1/0 separate | 0(32) @By | — | —
E ™ 128K X8 Q(32) ©(32)
P 64KX16 | ©(40) ©(44)
R oM 256K X8 ©(32) ©(32)
128K X 16 Q (40) 44)
o a1 |-512K X8 0 (32) A
M 256K X 16 O (40) N
1M |128K X8 © (32 —— [O(32) [0 (32) |©(40)
64K X 16 Q (40) —— O (44) [© (40) [©(40)
oTp | om |-258KX8 ©(32) — |©(32) |0 (32) [©(40)
128K X 16 Q (40) — |©(44) |©(40) |©Q(40)
aM |512KX8 Q(32)
256K X 16 ©(40)
M 312K X8 ©(32) — | — |O(32) |©(40)
318%8¢]  ow0 — | — |00 |00
MASK 1MX8 O(32)91-3 —_— | —— [0(32)91-5 | O(40)91-6]
ROM | &M 5112h£§?5/ O(42)91-4 — | =—— |O(44)91-7| O(48)91-8
16M 12M3<<186/ O(42)91-3 —— | = |O(44)91-6 | O(48)91-8
Flash M 128K X8 O(32)91-1 — | 0(32)91-4|O(32)91-4| O(32)91-4
EEPROM 64K X 16 O(40)91-5 — | O(44)91-6]O(40)91-6 | O(40)91-6|

\_

©:Production, O:Development, Production start time
AcMarket Survey, —:No plan
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Semiconductor Devices in Computer

Functional
Block

Personal

Computer

Book Type
Lap top

Desk Top

EWS

Small & Medium
Computer

Large
Computer

Super
Computer

CPU

Standard MPU

Custom and
semicustom LS|
MPU Permeation

Semicustom LSI

Other
Control Unit

Custom & Semicustom LSI
ASSP

Semicustom LSI

Main
Memory

DRAM
Mainly

DRAM
SRAM
Partially

DRAM
Mainly

SRAM
SRAM
Partially

Cache
Memory

SRAM

Display
Memory

DRAM Mainly

VRAM Partially VRAM

=

Semicustom LS : Gate Array and Standard Cell

~

/—A MITSUBISHI ELECTRIC

Application of DRAM,/SRAM

External
Memory

DRAM

Magnetic Memory

feeeeeeed
DRAM

777771
SRAM
YLLLL

¥

Disk Cache

Lap top PC
will use SRAM

Main
Memory

LLLLL

¥35~55ns /]
V... 30

ﬂ Trend to use SRAM

; for main memory

; 45~55ns
X1,X4

A\

MOS DRAM

/77777777,
Slow

MOS

SRAM

70~150ns
X8 .

777

SANANANNNN

32bit PC will

Fast MOS SRAM

Cache
Memory

ECL RAM
5~10ns

15~45ns
X1,X4

NN

have cache
25~35ns
X4,X8,X9
or ASSP

Super
Computer]

Mini-
Computer,

Main Super
Fram Mini-Com

Work
Station

Small
Machine

Personal

Computer| OA

———

Mini super]
Computer
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Application of ROM

5 )

e

(Function) Code storage Program Storage Data Storage Software Carrier Data
Decoder Font Storage base

Fast Electrically

Programmable and | SRAM+Battery :>

Erasable Flash EEPROM
Programmable R EEPROM
Electrically - erasable

Programmable R

UV - erasable <:

Programmable Bin-PROM

Un-erasable [
Fixed - :.'J >

10K 100K iM 10M 100M 1G 10G

\ (Capacity:bit) J

(-)\MITSUBISHI ELECTRIC N\
Quality & Reliability of ==
MITSUBISHI MOS Memory
Incoming Inspection Field Data
ppm FIT
Target Results Target Results

Type of device 1991 1990 - 1991 1990
e — [ w —

DRAM M5M41000BP 100 30~150 50 50~100
MS5M44256BP 100 30~150 50 50~100
M5M51008P 100 R — 100 —

SRAM MS5M5256BP 100 50~100 100 50~100
M5M51001P 100 50~100 100 50~100
M5M27C401K 100 100~200 100 50~100

EPROM | M5M27C201K 100 100~150 100 50~100
M5M27C101K 100 100~150 50 50~80

10
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High Performance

Low Power Version
Wide Range Temp.

Various Word
Organization

x8,X9,X16,X18

Fast Access Time (60ns)

@

5

¥

Technical Strategy of DRAM

High Density

1MD - 3rd
‘ 4MD - 2nd

16MD

“ Various Package

TSOP SOJ ZIP DIP
Module,/Board

AS Memory

- Display

iM VRAM
1M FSAM
256K VRAM
500K FSAM
CDRAM

\AVHA
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Organization Trend of 4MDRAM(Mitsubishi) \
100% |
]
80
o 60
8
3
o
o 40
20
X16/X18
0 R
'91 '92 '93 '94 '95
K Year
/—)\MITSUBISHI ELECTRIC ™~
100 Package Trend of DRAM (Mitsubishi)
" / ,
S 60
S
c
(o}
o
o 40
20
AR RS
. & NN
1988 1989 1990 1991 1992 ~ 1993
\_ Year J

12
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Application of DRAM, PSRAM and SRAM

DRAM
< (Mini-Comp.)

SRAM 5V

10MB [~ I
B Desktop PC

erming

WP ‘Pseudo SRAM
S ST
C HDD ) CPrinter)
|

] 1 |
1pA 10 A 100 A 1mA 10mA

100MB

Density

C Laptop PC

(Sl ‘Nele)

100KB [—

Data hold current

- . J

/-}\ MITSUBISHI ELECTRIC \

‘Mitsubishi 1st Generation 4M DRAM Series

Type Name Description Package {Speed item L‘:‘;"er:g:?' Production
M5M44100J,L | 4MX1,Fast page mode S0J,ZIP | -8,-10 Yes Yes
M5M44101J,L | 4MX1,Nibble mode S0J,ZIP -8,-10 - Yes
M5M44102J,L | 4MX1,Static column mode $0J,zIP -8,-10 — Yes
M5M44400J,L | 1MX4,Fast page mode S0J,ZIP -8,-10 Yes Yes
M5M44402J,L | 1MX4,Static column mode S0J,ZIP -8,-10 — Yes

« Organization (X1,/X4)---Al mask masterslice
- Function mode (Fast page./Nibble,/Static Column)--*-Wire bonding option
%*lcc2 (MOS) = lcc8 = 500 u A (Max) at tREF = 128msec

o y
13
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LOW POWER DRAM SERIES

Device tREF | tRC  |lcc2MOS)| |cc8
1M X1 (B) 64ms 125 s |200 A | 200 uA
256K X 4 (B) F.P. /512¢cycle g : :
aM - X1 128/1024 | 125 LL 300 |LL 300
iM X4 F.P. L 500 |L 500
4aM X1 (A) . 128/1024 | 125 200 200
iM X4 (A) F.P. (300) (300)
512K X 8 (A) 125 250

X 9 (A) FP 128/1024 100 (Future TargetL
200)
256K X 16/ 18 (A) 64/512 100 350
2CAS/1We F.P. 125 (F.T.300)
| 256K X 16/ 18 (A) 128/1024 100 250
1CAS/2WE P 8 125 (F.T.200)
64K X4 VRAM (A)| 32/256 200 300

125
lcc8 : CBR Extended (Slow) Refresh Current

tRC=125 us
— 1 us(max) q_—_/‘
RAS
CAS\ / \ /

CAS = 0.2V or CBR Cycling
OE =Vcc-0.2V

WE = Vcc-0.2V or 0.2V
Add = Vcec-0.2V or 0.2V

DQi =Vce-0.2V or 0.2V or O pen

14
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- )

Features of 1st Generation 4MDRAM

- 4MX1,/1MX4 organization
- Package - 26pin 350mil SOJ
20pin 400mil height ZIP
- Additional Function- Fast Page, Nibble, Static Column.
- Single 5volt power supply
* Test mode — JEDEC Standard (External Timing Induced)
- High speed /Low power, 80nsec access time at 523 mW
100nsec access time at 468 mW
+ Twin - well CMOS
- 0.8 um minimum feature size : chip size 102mm?
cell size 12.3,um2
- Stacked cell structure

\_ J

/—}\ MITSUBISHI ELECTRIC

Redundant Row (1Row8Blocks)

* (Veg)Vee A3 A2 Al A0 A10/A9 /RAS RAS WE /DQ2
PNE]DDEI a ] aag y* a ] [w ] O 0O|own/pat
Vee m]

D oW low[Row NRow[Row, owlRo N ow]Row]) Row[Row ;F\Uw iow| [Row|Ro! Row| D
ss) |1 N v q N 3 0 |wss)
N N VI \ N B N \ \ N N N N | O |wss
N N N N t \ N R N N N N N N N O
N N N N \ N N N N N N N K (PS)
N~ N N » = N N+ N N = N N . N N« N N « O |rc)
NoN N 5 N N @ R NaoN :mt N o N N o N N 3N ]
N3N = =2\ N o N o N © N N o N NS N
T m] "\8:"’—;8;mrqst""\8t""?§8t"“‘RS:"“‘:8;‘,’ YN 8N Y| Ol@ o
NN ATANDN ONAANDON A~ NONS(aoN2RalaoN 2 N !
OSNAORNLCICNONc|oNONLCIOCNAONLCICNAONLCICNAONLIOCNAONCIOCNAONSe
bt S DN\ el N DU DN o N DN A D N i N A S i Y N N B DN AN B\ DN AN B\ BN
Y - Nl Bl 1 = = :
SNENS|SNENZ|2NEN S| 2NEN 2| NN 2| 2NER¢| gNEN2|2NEN 2| B 7o
aNoN2|aNSNE|leNeNEe|leyaNe|eNSNeleNaNE|EaNsNeleNaNa CAS
sNONE|ENCNE|ENCNE|ZNCNE|8NCNE|ENCNE|ENCNE|ENSNE| Bleoree
re} leloN<Ne|ON<<ND|IONINe|ON<NR|@2R NRI9N<NLB[ON<ND (A9)/(OE)
ANV ANENQ | NN NIN~ ANSNE ANINN| QN NR|SRSN K
No N NN 3K N SR Nos N R NN \P\
(A6)|] LN Wm\ \U): f:(l)\ \ N \m\ \U): N t
wnl0 \ t N N N N RN N N N \ N N N N

] N N N N N N N N RN NN N N

“B | AN J B A8 R (NN LN QN NN IR N |8
X S O {ps

D > AN - D
A Vss

O 0O Oooao o0 oo 7 O O oo
A4 AS A6 A7 A8 A9/GE / CAS ~/DQ3 Q/DQ4 Vss

Chip size=6.84mmX14.95mm Redundant Column(1ColumnX8Blocks) (/)ﬂ':
(()):Water,Test
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/—AMITSUBISHI ELECTRIC
20Pin ZIP for 4MX1 and 1M X 4 DRAM

Outline Drawing

(92 MAX26.67 ~
“ (MAX1.05) ’l

2.8
(0.17)
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Vi iV } 4 L/
1.27 o105 5 |( f / \
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As | Lk oes
25 (1 e
S EN S
< 2.54
» < (0.1)

Unit---mm(inch)
Pin configuration(Bottom view)
DIN RAS NC A0 A2 Vec A5 A7

Q
DQ3 vVvss DQ2 RAS A0 A2 Vec A5 A7
3 5 7 9 1" 13 15 17 19

ST o

a
<
X

=
X
N
- o>
m

2 4 6 8 10 12 14 16 18 20
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|
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M

26Pin SOJ for 4MX1 and 1MX4 DRA
Long Term Life Test Data for Outline Drawing (Tentati
utline rawin entative
4MDRAM SOJ and ZIP 9( )
17.15 -
8 (0.675) @;
Failures/Sample size
i1, (mEmimisis o I o o W W s |
Test Condition ltem tested SOy 7P
High temperature | Ta=125C |- DC and function 0 1* . .
operating life test | Vcc=7.5V |- Stability of D O Unit:+-mm(inch)
t=1000hrs | electrical margins| 120 120
Ta=150C |- DC and function 1" O
Vce=7.0V |- Stability of 120 -_ oDOoOoOg . oooog
t=1000hrs electrical margins ® ® a ’g‘ o
Low temperature | Ta=-20°C |- DC and function 0 0 e (0.386)
operating life test | Vcc=8.0V |- Stability of 4
t=1000hrs | electrical margins 50 30 T Y [ -\
High temperature | Ta=175'C |- DC and function 0 0 [
storage test t=1000hrs |- Stability of A —5 . 8.06
electrical margins 80 80 07 - JQe [esn 7
< o ol|@ X
Soldering heat test| 260°C - DC and function 0 0 (0.05) (0.0275) ﬁg g ;3 < (oéa%o) >
10sec 10 10 - :
Thermal shock test 1555216 128¢ Pin configuration(Top view)
Temperature cycling|-65,/150°C |- DG and function 0 0 4MX1 1MX4 1MX4 4MX1
fost 1000cycles 120 120 on oot 1O [ 126 VSS VSS
Pressure cooker 121°C - DC and function 0 0 W DQz2 20 25 DQ4 Q
test 100%RH |- Stability cf - RAS W 30 ' 124 DQ3 CAS
t=240hrs electrical margins 140 180 NC RAS 410 D23 CAS NC
Pressure cooker 140°C - DC and function . A0 A9 5 [ 122 OE A9
test 85%RH |- Stability of 2 0 :
with DC bias Vce=5.5V electrical margins 82 160
t=1000hrs
Humidity test 85C - DC and function A0 A0 9[ 118 A8 A8
with DC bias 85%RH - Stability of 0 0 Al Al 10(] 117 A7 A7
Vee=5.5V | electrical margins 230 230 A2 A2 110 016 A6 A6
1=2000hrs A3 A3 12(] O 015 A5 A5
114 A4 A4 J

k * : Single bit failure, * % :DC failury K vec vee 130




/—AMITSUBISHI ELECTRIC— ~
Package Reliability Data for 4MDRAM
T . Failures/Sample size
est Condition SOJ ZIP
Solderability |230°C, 5sec 0/50 | 050
Resist Solvent Aceton
ef's anlce ; Isopropyl alcohol 030 | 030
O solven Trichloroethane
Lead pull 230g, 30sec 030 | 030
Lead bend 230g, 90°C, 3times 030 | 030
| Check of Lead frame
. Die attach
Rad h
adiography Au wire 0100 | 0./100
Resin void |
Salt atmosphere | 35°C, 5wt%salt, 48hrs | 0,730 | 0./30
85C, 85%RH, 72hrs—
Package crack Soldering(260°C, 30sec) 030 | 0730
\ J
/—)\MITSUBISHI ELECTRIC \
Results of Infant Mortality Study for 4MDRAM
Sample Condition Sample size| Failures
Dynamic burn-in (Single bit :7
M5M44100J | Ta=125C 5,102 9 Bit line : 1
Vee=7V \ Word line : 1
t=100hours 3 645 6 [ Single bit:5
M5M44100L | Bit line :1
Total 8,747 15
% In case the field condition of Ta=55'C and Vcc=5V
=15,(8,747X100X100X9.4)
=18FIT
% In case the field condition of Ta=70'C and Vcc=5V
=15,(8,747X100X100X5.3)
=32FIT
\_ J

18
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Mitsubishi 2nd Generation 4M DRAM Series
. Low Produ-
Type Name Description Package Speed Item Power Sample ction
Version
|
M5M44100AWJ,J,L,TP,RT 4MX1,Fast Page mode ggjgggﬁgOP -6,-7,-8,-10 YES _— '91./1
0J(300),ZIP
M5M44101AWJ,J,L.TP,RT  |4MX1,Nibble mode go J§350; TSOP -6,-7,-8,-10 — — |91
AMX1 S0J(300),ZIP
' = ’-71' " - — *
MSM44102AWJJLTPRT [R5, Sg 1(350).TSOP 6,-7,-8,-10 91./1
S0J(300),ZIP
M5M44400AWJ,J,LTP.RT  |1MX4,Fast Page mode | oo J§350§ TsOP -6,7-8-10 | YES —  |'91/1
T™MX3, S0J(300),ZIP — —_ .
M5M44402AWJJLTPRT  Istatic Column mode S0J(350),TSOP 6.-7,-8-10 91/1
1MX4,Fast Page mode S0OJ(300),ZIP - ,
1MX4,Static Column mode | SQJ(300),ZIP _ - .
M5M44412AWJnyL,TP,RT Wnte Pef Blt SOJ(350),TSOP '6,'7.‘8,‘10 91/1
S0J(400),ZIP(400
M5M44800AJ,LTP,RT 512KX8,Fast Page Tso(p(m)o) (400) | 5 7810 | vES |'91/2 |94
M5M44900AJ,L.TP,RT 512KX9,Fast Page ditto ditto YES | '91/7 |'91./10
- 256KX16,Fast Page S0J(400), TSOP(400) -8,-10 , .
M5M44170AJ,(L),TP.RT 256'?%%':;%‘) Page ditto 6,7-8-10 | YES |'91/2 |91/4
. -8,-10
M5M44280AJ, (L), TP.RT 256‘8%%': ﬁ%‘} Page ditto g YES |'91/7 |'91/10
M5M44190AJ,(L),TP,RT 256'%%'::% Page ditto 67810 | YES |'91./7 |'91./10

- Organization (X 1,/ X4) Wire Bonding option

« Fast Access Mode (Fast Page/Nibble/Static Column) ------ Wire Bonding option
- Write Per Bit Function (With,/Without) Wire Bonding option
+ TSOP Package (Type ll) ========- Normal bend type (TP) & Reverse bend type (RT)
+ X8/X16 - . . Metal mask option

+ X9,/X18 - - - Metal mask option

)
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J

Chip Architecture of 2nd Generation 4M DRAM

Redundant Row (2RowsX16Blocks)

soas VPR GES GE me a8 A7 A6 AS
_Jo ooo oo oo o oo oo o o o
s(0B|a
olias)
w9 lo Row_Decoder, _Row_Decoder
vss o ol as
vss O ol
__|o olae)
(CAs)|O : VJ 0|(as)
(@/0a3)0 of ol | of off § o a2l ef ool 1l 22 2120 N212 paren vl 28 fat2n halel §2l2 £ Ql(a4)
cleelecleeleeliee el eelestoelioete el clicel e
Con Rl s EE R R RN ER RN EE SEHE SRR SNESHSSRESNS
wss)lo |7
o
o| PN
pailo alps
8
oiN|O o vee
o o o o oo o oog o o o oo
/DQa2 w

RAS  A10/A9 \ A0 A1 A2 A3 Vee

Redundant Column (2ColumnsX8Blocks)

1o3lio4|| {1703 104

170411702 | {|1ro-, 1/0-2|

Chip Size = 5.36mmX14.45mm ():2IP

\ /X4 j

/-)\MITSUBISHI ELECTRIC —
Memory Cell Structure and Minimum Design
Features of 2nd Generation 4M DRAM

Column Select Line

/ Word Line
/ Bit Line
| __— Cell Plate
: o Storage Node
7777/} E:, f Word Line
AN+ ulj_j

1.0um 075um 4

{{

A\

\_-_——_—/

Stacked Cell
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Spec. Comparison between 1st and 2nd
Generation 4MDRAM

Fast Access Mode

Static Column
(Bonding Option)

Spec. Gen. 1st Generation 2nd Generation
o X1,X4 X1,X4
Organization (Al Masterslice) (Bonding option )
a50mil SO 350mil SOJ
mi 300mil SOJ
Package 400mil ZIP 400mil ZIP
300mil TSOP (i)
Access Time 80,/100ns 60./70,/80,/100ns
gowelr Operating 95,/85mA 100,85,/75,/65mA
upply 2mA (TTL) 2mA (TTL)
Current | Stand-by 1mA (MOS) 1mA (MOS)
Fast Page Fast Page
Nibble (X1 Only) Nibble (X1 Only)

Static Column
(Bonding Option)

Write Per Bit Function No Yes
(X4 Only) (Bonding Option)
Test Mode 8-bit Parallel 16-bit Parallel
Low Power Version
Yes Yes
Refresh Current N
?trreef=128‘r1nsl 500 xA 200 A

\_

%*:Target Spec.

/—}\M|TSUBISHI ELECTRIC
Comparison of 4M DRAM Design Technology

1st Generation

2nd Generation

Chip Size 102mm 2 77.5mm?
Memory Cell Size 123 ym? 9.0um’
Minimum Feature Size 0.8um 0.7pum

Inter-Connection Layer

Metal:1(Word Line)
Poly-silicon:3(Tr.Cell Capacitor)

Metal : 2(Word Line,Column Select Line)

Poly-silicon : 3(Tr.,Cell Capacitor)

Poly-cide:1(Bit Line) Poly-cide : 1(Bit Line)
Partial Activation 1/4 1/8
Memory Cell/Bit Line 128 64

Redundancy 8 Rows,8 Columns 32 Rows,16 Columns
Metal Masterslice X1/X4
X1/X4
. . . Fast Access Mode Fast Access Mode
Wire Bonding Option SOJ/ZIP Write Per Bit
SOJ&TSOP/ZIP

N2

21
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Comparison Process Design between
1st and 2nd Generation 4MDRAM

N

1st Generation 2nd Generation
Isolation Single Locos Single Locos
Well Twin-well Twin-well
Stacked Stacked
Cell structure Tox (eff) = 100 A Tox (eff) = 80 A
. Nch : 0.9 xm(LDD) Nch: 0.8 um(LDD)
Transistor Peh 1.1 ’ ‘rpn(lsgv)) Pch : 1.0 xm(LDD)
. ransistor(Poly-Si Transistor(Poly-Si
1st Poly-Si Tox =200A Tox = 1(30 Ay )
2nd Poly-Si Storage Node Storage Node
. Capacitor(Poly-Si) Capacitor(Poly-Si)
3rd Poly-Si Tox (eff) = 100 A Tox (eff) = 80 A
4th Poly-Si Bit line WSiz2/Poly-Si Bit line WSi2/Poly-Si
Word line Pile Word line Pile
ist Metal layer Al-Si-Cu/TiN Al-Si-Cu/TiN
2nd Metal layer None Coﬁ{f‘sni_gjlj?lf"\;me
Passivation P-SiN P-SiN
Coating Polyimide (10 ¢ m) Polyimide (10 xm)

/—A MITSUBISHI ELECTRIC

Comparison between 1st and 2nd

Genration 4M DRAM
-SOJ/ZIP Package-

T 1st 2nd
- Plastic material Epoxy-resin same
Lead frame material Fe-Ni 42 Alloy same
Die attach Soft solder same
Wire bonding material Au30um¢ same
Wire bonding method Thermosonic same
Lead frame finish Sn/Pb plating same
a Flux of Plastic material <0.001 CpH same
Marking Ink Laser

22
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f—)‘ MITSUBISHI ELECTRIC

2nd Generation 4M DRAM Thermal Resistance

\

/‘A MITSUBISHI ELECTRIC

o 6JC
6JA (C/W) (C/W)
Package Type Hanging li\bllgténted on standard anl o
uorine
0(f/m) |o (f./m) 200 (f/m) Liquid
SOJ (300mil) 95 75 55 16
SOJ (350mil) 90 75 55 16
ZIP (400mil) 85 70 50 16
TSOP (Type Il 120 85 70 16
Note
(1) Standard PCB
Material «--+- glass epoxy(one side face Cu Pattern)
Sizes+-+- 70mmX70mm,1.6mm(thickness)
Cu thickness:=*18 um
(2) f/m---feet/minute
(200f/m=1m/s)
=
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/-}\MITSUBISHI ELECTRIC
26Pin TSOP for 4MX1 and 1MX4 DRAM

\

(Reverse Bend Type)
Outline Drawing
17.14%0.2
E 3,
7
Yy X

0.05
0.125
| 0.02

® | | ® DETAL A

1.274+0.15 0.4%0.1

g \ I 9.2240.2 ‘ I

- Unit---mm

Pin Configuration (Top View)

aMX1 1MX4 CIMX4 4MX1
Vss Vss 26 O 1 DQ1 DIN
Q DQ4 25 2 D2 W
CAS Das 24 3 W RAS
NC CAS 23 4 RAS NC
A9 OE 22 5 A9 A10
A8 A8 18 9 A0 A0
A7 A7 17 10 A1 Al
A6 A5 16 11 A2 A2
A5 A5 15 12 A3 A3
Vee Vce

K A4 A4 14 13

(
gHE I-H-—IHHHHI—)} %
/

/-A MITSUBISHI ELECTRIC

(Normal Bend Type)
Outline Drawing

26Pin TSOP for 4MX1 and 1MX4 DRAM

+0.05

+
< 17.1410.2
® ®
BEBaaa __Baesesa . [T+
=1
I 0
> i)
X )
L 2 \

1.27£0.15  0.4%0.1

x
=
o
-

Pin Configuration (Top View)

4AMX1 1MX4
DN DQ1 1 -/ 2
W DQ2 2 25
RAS W 3 24
NC RAS 4 23
A0 A9 5 2
A A0 9 18
Al A1 10 17
A2 A2 1" 16
A3 A3 12 15
vcC vcec 13 14

®| I l I ® DETAIL A

1MX4 4MX1
Vss Vss
DQ4 Q
pQ3 CAS
CAS NC
OE A9
A8 A8
A7 A7
A6 A6
A5 A5
A4 A4

=
0.125
N, -0.02

>

0.5+0.2

9.22+0.2

Unit---mm
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/—A MITSUBISHI ELECTRIC

Electrical Characteristics of 2nd
Generation 4AMDRAM

SUMMARY (for 80ns device)

\

-

gf::;; eristics D:lteaan Sigma Limit Test Condition
lect - 625mA | 065 | 75mA | Vcce5.5V,Tc=160ns,Ta=25" C
lcc2(MOS) 5554A | 3.0 | 1.0mA | Vee=5.5V.Ta=25' C
lec2(TTL) 1.12mA 0.02 2.0mA | ditto
lce3 62.9mA 0.61 75mA | Vce=5.5V,Tc=160ns,Ta=25" C
lccd 62.6mA 1.26 75mA | Vce=5.5V,Tc=50ns,Ta=25" C
TRAC 61.9ns 1.22 80ns | Vcc=4.5V,Ta=80" C
TCAC 11.8ns 0.23 20ns | ditto
TAA 34.0né 0.90 40ns | ditto
TRAH 3.8ns '0.12 10ns | ditto
TASR -4.8ns 0.12 Ons | Vee=5.5V,Ta=25" C
TCAH 8.9ns 0.21 15ns | Vcc=4.5V,Ta=80" C
TASC -7.8ns 0.16 Ons | Vcc=5.5V,Ta=25" C
TRP 26.1ns 0.51 70ns | Vcc=4.5V,Ta=80" C
TREF(Pause) 507.5ms 136.4 | 16.4ms | Vce=5.5V,Ta=80" C
TREF(Disturb) | 372.6ms 104.7 | 16.4ms | ditto

Sample Size=20pcs
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—#aMITSUBISHI ELECTRIC .
RELIABILITY TEST RESULT of 300misal )

2nd Generation 4MDRAM %P

-__FAILURES
TESTING ITEM | CONDITION | CHECKING ITEM | _SAMPLE SIZE
X1 X4
Ta=125C  |Function and DC 0 11
Vee=7.5V | Stability of T2 | 282
High temperature | t=1000hrs | gjectrical margins
operating life test | Ta_150°C Function and DC 0 0
Vce=7.5V Stability of 36 72
t=1000hrs | electrical margins
Ta=-20"C Function and DC
Low temperature |\, _a oy Stability of 0 0
operating lifetest |, 1000ns | electrical margins 30 30
High temperature Ta=175C g?:;:;?yn;nd bc 0 0
storage test t=1000hrs | electrical margins 52 160
Temperature -65/150°C ) 0 | o
cycling test 1000cycles Function and DC 68 125
-55/125°C 0 | 0o
Thermal shock test | 19gqcycles | Function and DC 25 50
. o, o 0
Soldering heat test fggecc Function and DC 50 50
N 851 Function and DC
Humidity test \8/5 A’RSHS v | Stability of 0 | o
with DC bias t=c2%=00.hri electrical margins 36 65
' 140C i 2 "3
Pressure coocker test| 85%RlI g?:;:;gnoafnd be S| -
with DC bias | Vce=5.5V , ; 3 135
t=1000hrs electrical margins
121°C Function and DC 0 0
Pressure coocker test| 1g0%Ril| Stability of s | e
t=240hrs electrical margins

\_

“1:Single bit failure *2,3:DC failrej




F'\ MITSUBISHI ELECTRIC
A

dvanced Information |

o

MITSUBISHI BYTE WIDE DRAMS  Spectications or 8vTE

WIDE 4M DRAM are not final.
Some specifications are
subject to change.

1. 512KX8/X9
2. 256KX16/X18

___ _(Note)
2 CAS, AW --eeeeeee FOR COMPUTERS
1 CAS,2W ---eeeeee FOR GRAPHICS

(Note)

Part number of 2 CAS type has been changed
from M5M44160A to M5M44260A.

/_

A MITSUBISHI ELECTRIC ‘ —
[ Advanced Information I

512K X8/9 4Mbit DRAM Proposed Spec.

® Same Package : 512KX8 and 512K X9
@ Fast Page Mode Support

@ Refresh Period : 1024cycles/16ms
(Refresh Address : A9~AD0)

@ Package : 28pin 400mil SOJ
28pin 400mil ZIP
28pin 400mil TSOP Typell

21




/—)\MITSUBISHI ELECTRIC

l Advanced Information I \
512K X8 4M DRAM Target Spec.

Access Time/Cycle Time : 60ns/120ns, 70ns/140ns, 80ns/160ns, 100ns/190ns
Power Dissipation’| Operating : 660mW, 550mW, 490mW, 413mW

(max) (120mA) (110mA) (90mA) (75mA)
Stand by :5.5mW(1mA)
Fast Access Mode : Fast Page Mode
Refresh Cycle . : 1024cycles /16ms
(Refresh Address A9~A0)
Package : 28pin 400mil SOJ

28pin 400mil ZIP

28pin 400mil TSOP(lI) ,
Technology : Based on 2nd Generation 4M DRAM chip

Twin-well CMOS

0.7 xm minimum feature size

Stacked cell structure

Double Aluminum layers

» Low power version with extended CBR refresh being considered.
lcc8=250 uA,lcc2=100 x AtREF=125 us

NG J

/—}\ MITSUBISHI ELECTRIC

L Advanced Information I

512KX8/9 4Mbit DRAM Pin Configuration

Vce Vce 1 — — | 28 Vss Vss
DQ1 DQ1 2 - L | 27 | D@8 DQ9
DQ2 DQ2 3 - . — | 26 | DQ7 DQs8
DQ3 | pa3 | 4 | o (TopView) [ | 55 | pas DQ7
DQ4 DQ4 5 — — | 24 | DQ5 DQ6
DQ5 NC 6 — — | 23 | /CAS /CAS
/W /W 7 - — | 22 | /OE /OE
/RAS /RAS 8 — — | 21 NC NC
A9 A9 9 - _ — | 20 | A8 A8
A0 A0 10 | | 28pin — | 19 A7 A7
Al A1 11 | —{SOJ,TSOP(IH | 18 | A6 A6
A2 A2 12 | 4 400mil | 17 | A5 A5
A3 A3 13 | — | 16 | A4 Ad
Vce Vee 14 — — 15 Vss Vss

512KX8

512K X9

28




2 MITSUBISHI ELECTRIC
)

Udvanced Informaticﬂ & i

512KX8/9 4Mbit DRAM Pin Configuration

595 1595 |3 | Jaevew |2 |scaslicas
DQ8 [pa7 |5 — — |4 |DQ6 |DQ7
Vss |Vss |7 — — | 6 DQ8 |DQ9
DQ1 DQ1 9 — — |8 Vcec [Vecec
DQ3 |DQ3 (11| — 28pin [T 10|DQ2 |pQ2
DQS5 NC 13 — ZIP : 12|DQ4 D Q4
/RAS|/RAS|15 | — d4oomil [~ |14 /W /W
A0 A0 17 — 16 (A9 A9
A2 A2 19 ~— — |18 |A1 Al
Vece |Vece |21 ] — — |20 A3 A3
A 4 Ad 23 | — [ 22|Vss [Vss
A6 A6 25 24 |A5 A5
A8 A8 27 | — — |26 |A7 A7

— |28 ([NC NC

l 512KX8 |
512KX9

o J

/—A MITSUBISHI ELECTRIC ~

I Advanced Information l

28Pin SOJ For 512K X8 DRAM

o I I O T 1 e O B o O o O o o X U ~e) - mm
= = N “INCH)
o8 2B 2l
fl f| -ﬁ _ﬁ olo
©|s o5 +H|+
=] |2 <5
(=14 - -1 k4
- |2 ~le =)
Q Y y
Glj.luuuuuuuuuuuuu Yy D)
T Min.0.8
: _Jg Sllommes
< 18.41 ;_l-o.13 - -ﬁ §| (Min.0.031)
ot
(0.725£0.005) .. as e 2
w1 1 0.7-0.03 gla  @ls
+0.004 ajS (=X
(0.028 -0.001) S Y
_Y
A A
J L 0.43+0.1 NOTE) wyn
MAX1.2 1.27+0.15 >T1€ (0.0170.004) I?lmensxon *" does not
(MAX0.047)" (0.050.006) include mold flash.

e %
29




/—AMlTSUBISHI ELECTRIC
l Advanced Information J \
28pin ZIP For 512KX8 DRAM =
MAX36.83 g < 28+02
- (MAX1.45) ] y (0.112£0.008)
A L
/ )
38 o
O ||ffH g o
v XX =5
O 23 =2
T ——
® | 0.07
119257 o5 .
ﬁw%ruzﬁﬂjfnflu% 0.002
'(°'°1fo.002 )
' > 2541025
J 1.27+0.15 _ 05401 ' (0.10.01)
1 17(0.05%0.006) | 10.02£0.004) NOTE
(1) UNIT-mm(INCH).
(2) DIMENSION WITH * DOES NOT
. INCLUDE MOLD FLASH
\
/-}\MITSUBISHI ELECTRIC ~

I Advanced Information I

28pin TSOP(Typell) For 512KX8 DRAM

®
,HHHHHHHHHHHHHHT“\"T ;7_11
N A
) (Normal Lead Bend Type) E 'g
i —Y U
! 0.1252%
[ | RO, —jk——&&z-
> :51.27-_#0.1 > 200

y
>
£
I+
o

A

1.2MAX
—————
0.1
20
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& MITSUBISHI ELECTRIC

r Advanced lnformationj

28pin TSOP(Typell) For 512K’X8 DRAM
(Reverse Bend Type)

®
AAAAAAAAAAAARAR 7

- o)
o 1A Q0
A
-
o o
(Reverse Lead Bend Type) HOH
| 2
L Y Ul
IR EEEEEEEEEER: / = 10,05
! ! !! »l 0.12‘5_ng
5 P q27+01 M 04 o0
18.41+0.1 > §“g’ 5 \ .
, 3 i
) )L
A 0.5+0.1 |

S MITSUBISHI ELECTRIC

| Advanced Information I

256K X16/18 4MbitDRAM Proposed Spec
® Same Package : 256KX16 and 256K X 18

© Byte and Word Operation
- 2CAS,1W : Byte/Word Read,Byte/Word Write
- 1CAS,2W : Word Read,Byte/Word Write

@© Fast Page Mode Support

© Refresh Period
- 2CAS,1W : 512cycles/8ms
_____ (Refresh Address : A8~A0)
-1CAS,2W : 1024cycles/16ms
(Refresh Address : A9~A0)

© Package : 40pin 400mil SOJ
44pin 400mil TSOP Typell

31




/—}\ MITSUBISHI ELECTRIC

Advanced Information ]

256K X 16 4M DRAM Target Spec.
M5M44260A *+) M5M44170A
(2CAS,1W) (1CAS,2W)

Access Time /Cycle Time

(60/120,70/140%),80/160,100/190

(ns) 60/120,70/140,80/160,100/190
Operating .
Power mwW [(1 045, 908)") 770, (1328 770, 660, 578, 495
Dissipation (g,A)d ' (190, 165, 140, ) (140, 120, 105, 90)
(ma x) tand by 5.5(1.0 5.5(1.0
mW(mA) (1.0) (1.0)
Refresh Cycle 512cycles/8ms 1024cycles/16ms
(Refresh Address) (A8~AQ) (A9~A0)
40pin 400mil SOJ
Package 44pin400mil TSOP(lI)
Technology Same as 512K X8 4M DRAM
Low Power Version
Refresh Current( uA) ves Yes
(tc=125 us) 250
) Depend on maximum allowable power dissipation
* ) Part number of 2 CAS type has been changed from M5M44160A to M56M44260A J

/—I)\ MITSUBISHI ELECTRIC

Advanced Information I \
256KX16/18 4Mbit DRAM Pin Configuration
(1CAS,2W Type)
Vee Vco 1 — — | 40 Vss Vss
DQ1 DQ1 2 - | 39 | pDQ16 DQ18
DQ2 DQ2 3 - . |38 | DQis DQ17
DQ3 pas | 4 | - (TopView) L 1 52 | pQ1a DQ16
DQ4 DQ4 5 - - | 36 | DQ13 DQ15
Vce Vce 6 — — 35 Vss Vss
DQ5 DQ5 7 — | 34 | pQ12 DQ14
DQ6 DQ6 8 — - | 33 | pati DQ13
DQ7 DQ7 9 - .+ 1|32 | bpato DQ12
DQS8 DQS 10 | 4 40pin | | 31 DQY DQ11
DQ9 NC 11 | 4 SOJ L 13 |NC DQ10
/LW /LW 12 | 4 400mil L | 29 | NC NC
/JUW JUW 13 | - | 28 | /CAS /CAS
/RAS /RAS | 14 | - - | 27 | /OE /OE
A9 A9 15 | — | 26 | A8 A8
AO AO 16 | — — | 25 | A7 A7
A1 Al 17 | 4 - | 24 | A6 A6
A2 A2 18 | 4 | 23 | A5 A5
A3. A3 19 | 4 - | 22 | A4 A4
Vce Vee 20 — — 21 Vss Vss
256K X 16
K 256K X 18 )

32



/—A MITSUBISHI ELECTRIC

~

Advanced |nformatioﬂ
256K X 16/18 4Mbit DRAM Pin Configuration
(2CAS,1W Type)
Vce Vce 1 — — | 40 Vss Vss
DQ1 DQ1 g — — | 39 DQ16 DQi18
DQ2 DQ2 — : — | 38 DQi15 DQ17
pa3 | paz | 4 |- (TopView) | | 52 | 5qia | pais
DQ4 DQ4 5 — — 36 DQ13 DQ15
Vce Vce 6 — — | 35 Vss Vss
DQ5 DQ5 7 — — | 34 DQ12 DQ14
DQ6 DQ6 8 — — 33 DQ11 DQ13
DQ7 DQ7 9 — . — 32 DQ10 DQ12
DQ8 DQs8 10 | 4 40pn L |31 |pqo DQ11
DQ9 NC 11 |4 SOJ |3 |nNC DQ10
NC NC 12 | -{ 400mil L | 29 | /L.CAS /LCAS
W W 13 — — | 28 /UCAS /UCAS
/RAS /RAS 14 — — 27 /OE /IOE
NC NC. 15 — — 26 A8 A8
A0 A0 16 — — | 25 A7 A7
A1l A1l 17 — — 24 A6 A6
A2 A2 18 — — 23 A5 A5
A3 A3 19 — — | 22 A4 A4
Vce Vce 20 — — | 21 Vss Vss
256K X16
\ 256K X18
/—)\MITSUBISHI ELECTRIC =N
256K X 16/18 4Mbit DRAM Pin Configuration =%
(1CAS,2W Type)
Vce Vce 1 - — 44 Vss Vss
DQ1 pQ1 2 — — | a3 DQ16 DQ18
DQ2 DQ2 3 — i — | 42 DQ15 DQ17
DQ3 DQ3 4 — (Top View) |- | 41 DQ14 DQ16
DQ4 DQ4 5 — — | 40 DQ13 DQ15
Vce Vce 6 - — 39 Vss Vss
DQ5 DQ5 7 — — | 38 DQ12 DQ14
DQ6 DQ6 8 — — | a7 DQ11 DQ13
DQ7 DQ7 9 — — | 36 sQ10 DQ12
DQ8 DQ8 10 — ) — | 35 DQ9 DQ11
NL NL 11 44 pin 34 NL NL
NL NL 12 TSOP(II) 33 NL NL
DQY NC 13 -1 400mil — | 32 NC DQ10
LW AW 14 — — | 31 NC NC
JUW JUW 15 — — | 30 ICAS ICAS
/IRAS IRAS 16 - — | 29 IOE JOE
A9 A9 17 — — | 28 A8 A8
A0 A0 18 — — | 27 A7 A7
A1 Al 19 - — | 26 A6 A6
A2 A2 20 - — | 25 A5 A5
A3 A3 21 - — 24 A4 Ad
Vee Ve 22 - — | 23 Vss Vss
256KX16
256KX18
NL=NO LEAD
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(—AMITSUBISHI ELECTRIC —

256K < 16/18 4Mbit DRAM Pin Configuration
(2CAS,1W Type)

Vce Vce 1 —] — | 44 Vss Vss
DQ1 DQ1 2 — — | 43 DQ16 DQ18
DQ2 DQ2 3 — . — | 42 DQi5 DQ17
DQ3 DQ3 4 —{ (Top View) = | 41 DQ14 DQ16
DQ4 DQ4 5 — — | 40 DQ13 DQ15
Vce Vee 6 — — 39 Vss Vss
DQ5 DQ5 7 — — | 38 DQ12 DQ14
DQ6 DQ6 8 — — | 37 DQ11 DQ13
DQ7 pQ7 9 — — | 36 DQ10 DQ12
DQ8 DQ8 10 - . — | 35 DQ9 DQ11
NL NL 11 44 pin 34 NL NL
NL NL 12 TSOP(Il) 33 NL NL
DQ9 NC 13 =1 400mil — | 32 NC DQ10
NC NC 14 — — | 31 /LCAS ILCAS
/WE /WE 15 — — | 30 /UCAS JUCAS
/RAS /RAS 16 — — | 29 /OE /OE
NC NC 17 — — | 28 A8 A8
A0 A0 18 — — | 27 A7 A7
Al A1 19 — — | 26 A6 A6
A2 A2 20 — — | 25 A5 A5
A3 A3 21 — — | 24 Ad Ad
Vce Vce 22 -7 — 23 Vss Vss
256KX16
256KX18

K NL=NO LEAD J

(—['\ MITSUBISHI ELECTRIC

Advanced Information I

40Pin SOJ For 256K X16 DRAM
@ ®

I o R W o B o B W W e W B B e W n R R R B B o B o B B 7ﬁ'ﬂ ONIT mm
= .
\3 = N " (INCH)
218 ol8 (8
by N ole
Of &8 i
e I AP
= pad A o3
O * 9, 9 ~—
(
3 MINO.8
* = -~ —>J<—-
< 26.04+0.13 o |3 $ E’,I (MINO.031)
+ > IS
(1.02530.005) gl @ 4
w11 0.7-003 o &2
el o o
+0.004 o8 (=
(0.028 -0.001) S v
—Y
\

A NOTE)
>||( 043101 Dimention “%" does not

0.017:0.004) include mold flash.

MAX1.2
(MAX0.047)

o J
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/—A MITSUBISHI ELECTRIC

44pin TSOP (Typell) For 256KX16DRAM @5 )
(Normal Bend Type) A

®
AAARAAAARA RARARRARAR————f (g

3|

s| S
) (Normal Bend Type) "JJ 1‘,'
s| 2
Y
HHH l‘l‘iHHHHH dHodoHHUEH Y .
0.05
_>H 0.820.1 0. 35‘*0035@ > 0.125%0.03
18.41%0.1 P
s
&
Y
- -8 '
LU OO Qe ’
3 1]
°y l 1=
P vemr | L

- - y

/—'\MITSUBISHI ELECTRIC \

44pin TSOP (Typell) For 256KX16 DRAM
(Reverse Bend Type)

® ® :
_AAAAARAARAAR AAAAAAAARAA u <{
O A

(Reverse Bend Type)

-

10.16£0.1
11.76%0.2

ECLEEEEE R EEEEEEEEE) ;U
0.05
_)__' 0.81+0.1 || EQ 35?8 65@ > 0.125':'0.02
18.41+0.1 -
- 8 .
OO T HHTTHTT ? = l
T 2 .
§ © ) [ —
E 2 $ 0.5+0.1 > <

35



r'—')\ MITSUBISHI ELECTRIC . ~
IAdvanced |nformalioﬂ L

AM SILICON FILE -

1.Ultra Low Power ; Battery Drive / Back Up
2.4Mx1 / 1Mx4

3.Pin Compatible with Existing Standard 4M
4 Fast Access Time

5.Fast Page Mode Support

6.Entering into Self Refresh Mode by
RAS Clock Toggling at Slow Freguency

(—-}\ MITSUBISHI ELECTRIC

|Advanced InformatioTI m—
4M SILICON FILE TARGET SPEC o
4Mx1 /1Mx4 26pin 300mil SOJ
Power Dissipation lcc 1 =90mA
(tc=160ns)
lcc 2=0.5mA
Ultra Low Self Refresh Current lccs = 30 pA(Ta=50T )

60 #A(Ta=60C )
120 #A(Ta=70C )

tRAC /tC =80ns / 160ns
tCAA =40ns

tCAC tPC =20ns / 50ns (Fast Page)
CAS before RAS Refresh,RAS only Refresh

Fast Access

Refresh Hidden Refresh
Normal Refresh 1024 cycles / 32ms
Sample 1992 /M

36



r—'—'\ MITSUBISHI ELECTRIC

bdvanced Information l

4M SILICON FILE Self Refresh
* RAS clock Toggleing by Maintaining CAS Low
to Stabilize Substrate Voltage

» Different from Existing RAS = CAS = Low Self Refresh
» Power Dissipation / pcs Consumed by RAS Clock Generator is Small

» |deal to the Systems where Low Power is Essential at Data Hold Period
Battery Drive, Battery Back UP

* Development of the DRAM controller being Considered.
MPU :

80286, 80386SX

r—A MITSUBISHI ELECTRIC
Advanced Information

—!

1 CBR AM SILICON FILE Refreshing
) tRC ~—mr
s N (RAS 3 \
= ™ {CHR
a5\ | '1CSR l/ \
v JALALARERRRRRRRARRRRRRNNNY
2.Self Refresh Cycle
ms\_/  \_/ MMC\ CRP?
- tRCF !
CAS
tCSF
- Ta= 50 °
o R
8 MS 70 C
W,
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/—A MITSUBISHI ELECTRIC

SPEC of 3rd Generation 1M DRAM

M5M41000B
M5M44256B
[J Organization X1,X 4 (Al- mask masterslice)
[0 Optional Function Fast Page .
Nibble (onlyX1) bonding
Static Column Option

Write per bit (only. X4)
[0 Characteristics Access time 70ns,/80ns (,/100ns)

80mA./70mA (/60mA)
O Chip Size 44.2mm?

o

S MITSUB RIC
o~ ISHI ELECT

Memory Cell Structure of 1M DRAM

(3rd Generation)
Word Line Pile (Al)

Barrier Metal (TiN)
Smooth Coat (BPSG)

Ky Xye Xy X
)
V///LLLL272074 (2272227727774 2T I 222227774

Capacitor Gate (Poly Si)

Word Line (Poly Si)

38



/—)\MITSUBISHI ELECTRIC
Mitsubishi 3rd Generation 1MDRAM Series

Parts Number Description Package 2:";”,’;6:'“
-7,-8,-10
M5M41000BP,J,L DIP,S0J,ZIP |-7L.-8L,-10L
1MX1,Fast Page Mode -6
MS5M41000BVP,RV TSOP Type | fro 10
-7L,-8L,-10L
M5M41001BP,J,L 1MX1,Nibble Mode DIP,SOJ,ZIP | -7,-8,-10
M5M41002BP,J,L | 1MX1,Static Column Mode DIP,SOJ.ZIP | -7,-8,-10
-7,-8,-10
M5M44256BP,J,L DIP,50J,ZIP |-7L,-8L,-10L
256KX4,Fast Page Mode 6
M5M44256BVP,RV TSOP Type | 7,810
-7L,-8L,-10L
M5M44258BP,J,L | 256KX4,Static Column Mode DIP,SQJ,ZIP | -7,-8,-10
M5M44266BP.J,L | 256KX4,Fast Page,Write per bit DIP,SOJ,ZIP | -7,-8,-10
M5M44268BP,J,L. | 256KX4,Static Column,Write per bit | DIP,SOJ,ZIP | -7,-8,-10

- Organization (X1,/X4)---Al master slice
- Function (Fast Page,Nibble/Static Column,/Write per Bit)-:-Wire Bonding Option
K - "L" version---Selection (Stand-by power max : 200 xA)

- Package (DIP-SOJ/ZIP-TSOP---Wire Bonding Option

/-AMITSUBISHI ELECTRIC
iM DRAM “LOW POWER VERSION”

(M5M410008BP, J, L VP,RV-7L,-8L,-10L)
(M5M442568BP, J, L VP,RV-7L,-8L,-10L)

Feature:
Stand by Current lcc.= 200uA max
(RAS,CAS,OE = Vcc-0.2V)
Refresh Current Icce= 200uA max
(Battery Back Up Mode) CAS Before RAS Refresh
OE = VCC-0.2V
tc=125 us

Refresh Cycle Time trer = 64msmax
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S MITSUBISHI ELECTRIC ~
26Pin SOJ for TIMX1 & 256KX4

Outline Drawing (Final)

onnnn noonn  —
I P~ ﬁ)\
=18 - ‘é ] |o
(-] 4 d har}
D Ol &3 i 7|5
2 e1|H o |d
~ §, < |8 8 8
2 © 5 |©
lo) = s S
( =Y
oou Toouoyg Pt
+0.11
0.7.0.05 - | MINOaB
> — < (MIN0.031)
40,004 (MIN O
0.0275-0.001 - g
a5
*17.1540.13 2 d
|‘ (0,675:£0.005) - A 5
_A
4

Note

(1) Unit--mm (Inch)

(2) Dimension with % does not
Include mold flash.

0.43%0.1
(0.017£0.004)

1.27£0.15
(0.05:£0.006)

235+0.1
(0.0930.004)

Pin Configuration

X1 256K X4 256K X4 M1
o oQ1 1 I:ﬂ=o U 0 26 Vss Vss
W DQ2 20 [ 25 D4 Q.
RAS W g [ 24 pa3 CAS
NC AAS 40 0 23 CAS NC
NC NC 5 0 22 OE A9
A0 A0 9 O 18 A8 A8
At X 10 O D 17 A7 A7
A2 A2 1 0 16 A6 A6
A3 A3 12 O Ds A5 A5
Vee Vee 130 14 A4 A4

/-)\ MITSUBISHI ELECTRIC

PACKAGE DIMENSION and PIN
CONFIGURATION OF 1MX1 DRAM

7.6

< 22 o
% J =

4.5MAX.

|

Vss Q CAS A9 A8 A7 A6 A5 A4
(BOTTOM) DIMENSION IN MM

PACKAGE DIMENSION and PIN
CONFIGURATION OF 256KX4 DRAM

245 o 76

< ’I ~ >

4 5MAX.
L.
/1N

DQ1DQ2 W RAS NC A0 A1 A2 A3 Vcc
1] 1]

20 19 18 17 16 15 14 13 12 11
[
Vss DQ4 DQ3CAS OE A8 A7 A6 A5 A4

\ (BOTTOM) DIMENSION IN MM

J
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/‘ MITSUBISHI ELECTRIC \

Comparison between P-DIP, SOJ and
ZIP for M5M41000A and M5M41000B

Package P-DIP SOJ ZIP

Pin number 18 (20%) 20 20
Plastic material Epoxy - resin Same Same
Lead frame material Fe - Ni 42alloy| Same Same
Die attach Soft solder Same Same
Wire bonding material Au 30um¢ Same Same
Wire bonding method Thermosonic Same Same
Lead frame finish Sn/Pb plating| Same Same
o Flux of plastic material] ¢0.001 CpH Same Same

% : M5M44256A and M5M44256B

o

S MITSUBISHI ELECTRIC ~
Package dimension and pin configuration
(Bottom view) of 20 pin ZIP

MAX26.67 2.8

[ > <>
= i

<
5
Olg
S
=)

OIYY000 oLunmnteD

i

\/

® >—<1.27 IE,‘
2.54

Dimension in mm

M5M41000BL (1MX1 DRAM)

A9 Q D RASN/C Ao A2 Vcc As Ar
1 3 5 7 9 11 13 15 17 19

| NN | N N O 1 O I | AN
G

2 4 6 8 10 12 14 16 18 20
CASVss WE N/C * A1 As As As As

M5M44256BL (256K X4 DRAM)

OE DQ3 Vss DQ2RAS Ao
1 3 5 7 9 11

A2 Vcc As As
13 15 17 19

2 4 6 8 10 12 14 16 18 20
CAS DQsDQIWE % A1 Az As As As

Note : ¥ means no lead /




v

L _

WHpONON O~ NWSH
<
B2¥E5 RE533

(dAGO00LYWSIN) LXINL "2

ol 00 o000
25=88 5388
NoToW® AN =
HAAAA AHAARA
{ '

- e DN NN

WhOON O=-NWSH
<

BZBBG X&5ET3

(dAG992PINSIN'AAGOSSHPINGIN) X M9GT L

J1d10313 IHSIGNSLIN ‘{—/

dOS1 WYHALXINE B ¥ XM9s2 1o (maia doj) uoieinbyuod uld

\_

/—A MITSUBISHI ELECTRIC

iM DRAM DIP,SOJ,ZIP,TSOP
Thermal Resistance (3rd generation)

1. IMX1 (CMOS)

(1) Standard PCB

Material-:-glass epoxy (one side face Cu pattern)
size**70mmX70mm,1.6mm (thickness)
Cu thickness*-*18 um

(2) 1/ m---feet,/minute

(2001/m=1m/’s)

8JA (C/W) 6JC (CT/W)
Package Package .
Type 9 Na meg Hanging Mounted on standard PCB In f!uo.rinen
0 (i/m) 0 (i./m) 200 (1,/m) liquid
DIP 18P4 Y 100 76 60 19
SOJ 26P0 J 113 81 64 18
ZIP 20P5 L 98 75 60 19
TSOP 24P3 B 150 94 .74 17
2. 256K X4
8JA (C/W) 8JC (C/W)
Package Package .
Type 9 Nam eg Hanging Mounted on standard PCB In f.luo.rinen
0(f/m) 0 (/m) 200 (f./m) liquid
DIP 20P4 Y 96 74 59 19
SOoJ 26P0 J 113 81 64 18
ZIP 20P5 L 98 75 60 19
TSOP 24P3 B 150 94 74 17
Note
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Dimension of 24pin TSOP

©

N\

¢ 02
(0.008)

AAAAAR AAAAA

-
>

1] 002
6
(0.24)

a
<

®

14.4 (0.57)

Y

A

16 (0.63)

Y

A

1.2MAX
(0.047MAX)

<

0.125
(0.005)

0.05
(0.002)

B

b

—)I

§

e

N

Unit -+~ mm (inch)

;l -‘50.5

(0.02)

y

/—A MITSUBISHI ELECTRIC

Comparison of TSOP and SOJ package for 1M DRAM

Sample Schedule

N

Items TSOP SOJ
16.0X6.0" 17.15X8.45
Plane(mmz)
Package size (96.0) (144.9)
Height(mm) 1.2 3.45
Lead pitch (mm) 0.5 1.27
Standard memory Module 88.9X25.4X2.54 88.9X20.3X5.08
1M X9 (mn?) (5735) (9167)
C
Reliability (Thermal Stress) Very Good
Weight (g) 0.22 0.75
Production cost (Ratio) 1.1 1.0
Yes Production

*Need the chip - capacitor area

\
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2 MITSUBISHI ELECTRIC
—

Package Reliability in 1M DRAM

Failures/Sample Size

/—A MITSUBISHI ELECTRIC

Test Condition
DIP ZIP SOJ
Solderability 230C , 5sec 0/10X5 | 0710X5 | 0/10X5
. Acetone
Resg‘tfncet To Isolvent( Isopropyl Alcohol 0/10%3 | 0/10X3 | 0/10X3
olven Trichloroethane
Lead Pull 230g , 30sec 0/10X3 | 0/10X3 | 0/10X3
Lead Bend 230g ,90°C, 3Times [|0/10X3 | 0/10X3 | 0,710X3
Check of Lgad Frame
Radiography e fach 0./20X5 | 0/20X5 | 0,/20%5
Resin _Void
35C , 5%, Solt
Salt Atmosphere 48 hours 0/10X3 | 0/10X3 | 0/10X3
0
2 ¥ o
Ke) N A E
© l =
o o
p — N .
3 O g
L 17}
5 3NS5 o N
= T = - Q
o« o g3 & > O LES
S D: m 3 “— (>§°O é C%
o gy e o) | g gV
L D .- | H ™ xo
S o o 5 I 38 &
= 2] % 09_ I Nrd® 3
= | L
O - QN T ~ O
2 ,§ S o ! | F—-®
[¢)] Q 3 -1 o |
e o< o) <
o) cC © (o ~
o ¥ m e ainjeledwa |
o) © @
At (a 8] -
— ol
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High Speed
Low Power
New Function
Multi Bit

AS Memory o Q} rmmn JO R
/>
\ IAg

\

\ Alows\ 08pIA
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/—:\MITSUBISHI ELECTRIC

1M bit Dual Port DRAM Feature

2nd Generation (Aver.)
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/—}\MITSUB|SHI ELECTRIC ™
Dual Port DRAM Feature

Write per bit

M ; N AN
b AVAAY
=21A =] Bl NN
S R
; :

Masked Write

Flash Write

M KN
=1 A = 2

S HEHHHHHH

A

Fast Clear

Block Write

:>"A1 :>
5

Window Clear

/‘A MITSUBISHI ELECTRIC

M5M442256A
256K X4bit Dual Port DRAM

Feature
Dual Port RAM
RAM Port 256K X4bit
tRAC 70,/80,100ns Max
SAM Port 512X4bit
tSCC 30,730,/30ns Max

OBi - directional Date Transfer

between RAM and SAM
OBi - directional SAM Port
OAddressable Start Pointer of .SAM
OFully Asynchronous

Dual Port Accessability
OWrite per Bit Function
ORelaxed Real Time Data Transfer

(Split SAM architecture)
OFlash Write Function
oOBlock Write Function
OFast Page Mode,Hidden Refresh

and CAS befor RAS Refresh
0512 cycle,/8ms Refresh
oLow Power (CMOS)

RAM Port/”SAM Port 100ns Ver.

Standby,/ Standby 5mA Max.

Active,/ Standby 60mA Max.
Standby,/Active 35mA Max.
Active /Active 90mA Max.

028pin 400mil ZIP,/SOJ

G )

oo




/—}‘ MIT

SUBISHI ELECTRIC

M5M442256 A

256K X 4bit Dual Port DRAM BLOCK DIAGRAM

=

A0 o 5 /—>[ Column Decc»derI |
A1 0H35 1/0
Address | 0 3 Sense Amp. &1/0 Control Butfer Hovgng)
Input 18 5 512X4 Columns i
11 cl
2 8 olor
A8 a 512 Rows 1M Memory Array Reg.
z
§ Temporary
Write Mask
1 11 1 =
[ Date Reg.-1 ]| Date Reg.-2 |—>~ Serial S0
\ /0 o 0-3
Add Buffer )
Po_n':;s {[—>[ serial Sel.-1_|| Serial Sel-2 |
—_— |
RAS l* -1,-2
CAS o> o Vcec
!V_B/ E o> Timing l
DT/OE ©°> Generator
sc o> o Vss
EE- > SF
\ DSF o> Q °
—#MITSUBISHI ELECTRIC ——~
M5M442256 A
256KX4 BIT DUAL - PORT DRAM
PIN CONFIGURATION
sc [ __/ 28] VsS
DSF |1 51 wio2 sioo0 2] 27] SIO3
wios |3 21 = so1 3] % Si02
sio2 |5 DT/OE [4] 2 5] SE
vss |7F = i8] S193 wioo  [5] © % WIO3
w1 <L i8] sC wior_ [5] 0 23] Wio2
Sio0_ (9 © 10| sior WBWE [Z] PN 27] DSF
DT/OE |11 N (12| wioo NC.  [E] 3 21] CAS
wior 13§ H TEwE RAS  [E] < 201 QsF
NG [1si & i == A8 [0 n HS] Ao
A8 7l = [ RAS As [ = 18] At
AS o L :18] A6 AS 2] ‘ 7] A2
v E .2"0' Ad A4 ﬁi E A3
vec |21 22| A7 vcc  [i4] 18] A7
A3 23. 24| A2
S s B Y
QsF 2L 28] CAS

400mil 28pin ZIP
28P5L

400mil 28pin SOJ
28P0OK

48
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/—'\MITSUBISHI ELECTRIC ,
M5M442256 A
256K X4bit Dual Port DRAM

MITSUBISHI SEMICONDUCTOR PACKAGES
28P5L

Plastic 28Pin ZIP

Package Name Lead Treatment Woeight(g) EIAJ Code No. JEDECCode No.
28P5L Solder plating —
Scale : 311
D
< > E
I e

// A TN

\V4

L

\

®

SEATING PLANE

®
\

ol 1 ME
g} Y b
P
Dimension_in_Millimeters Di ion_in_Inches
Symbol Min Nom Max Min Nom Max

A - - 10.16 - - .400
A2 8.3 8.5 8.7 .327 0.335 .343
b 0.4 0.5 0.6 .016 0.020 0.024
c 0.2 0.25 0.32 .00i .010 0.013
D 35.35 35.55 35.75 1.392 .400 1.407
E 2.6 2.8 3.0 0.102 0.110 0.118
[6] - 1.27 - - 0.0 -
[e] - 2.54 - - 0.10! -
L 3.0 - - 0.118 -

/—A’.MITSUBISHI ELECTRIC
M5M442256 A T
256K X4bit Dual Port DRAM

MITSUBISHI SEMICONDUCTOR PACKAGES

28POK
Plastic 28pin 400mil SOl
Package Name Lead Treatment Welght EIAJ Code_No. JEDECCode No.
28POK Solder_plating
D Scale:4/1
N Ll
ANMAAOCAOAONOnOme \
\

HEe

) Of *

uuuuuuuuuuuux:n_l;

®

Ll

Y
A
o

|A1

< o [

, MAMRAE= &——d
T mmy |l |l SN
< ’D _ > SEATING PLANE

1

- 1.27 Unit:mmyinch)
Symbol Dimension_in_Millimeters Dimension _in_Inches ——"(0.050) Scale:2/y
Min Nom | Max_}| Min Nom Max

A B 355 - 0.140 000000000000
At 08 - - 0.031 - - A

A2 2.25 2.35 .45 0.089 0.093 0.096 S

b 0.67 0.7 .81 0.026 | 0.028 | 0.032 S

by 0.33 0.43 0.53 0.013 0.017 0.021 e

D 18.28 18.41 18.54 0.720 0.725 0.730 y

Dy - 16.51 . - 0.65 - —00000000000000
E 10.03 10.16 10.29 0.395 0.400 0.405 o

Er 9.27 9.4 9.53 0.365 0.370 0.375 o g

&) - 1.27 - L) 0.050 - = 0.76

He 11.05 11.18 11.31 0.435 0.440 0.445 (0.030)

y - - 0.1 - -

3 0.004 Mount_Pad j
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/—A MITS

UBISHI ELECTRIC :
M5M442256 A 256K X 4bit Dual port DRAM
M5M482128 A 128K X 8bit Dual port DRAM e

IRAS falling edge CAS falling edge Write Register
Raster "
Fode DT/ |wer . WBI/ Mask Write Mask
nnemonic| CAS ot |we DSF| SE JAddr.WIOn WE DSFAddr.WIOn Op. Op. WM1 WM? color
temporary| persistant
) 0 0 0 - - |- - - N - - - - - None Use
option
ojojo}1 - - |- - - -1~ - - - - - |CBR
olo |1 o -|--|-|-1|-1|-
CBR - - - - - |C.BR
ojlof v v -|-1-1-1-1-1-
of1 1o} -}-}-1-1-1-1-
CBR - - - - - |C.B.R
ol v vl --0-1-1-1-1-
MWwT/ [ 1 | 0] OO |0 jRowWMT] - | O |TAP) - YZ: . Lord . _ | Wr. Transfer(/SE=0)
PWT 1 ol ol o] orn|RowwMiI| - 1 |TAP] - pRow Use Pseudo Wr. Transfer(/SE=1)
1 oo 1] - [RowwMi - | o |TAP| - |Yes Lord Split Write Transfer
SWT per - - - :
1 ojof1 - [RowwWM1| - | 1 |TAP| - |g.w Use with New Mask
1 o1 o] -|Rowl- |- |o |TAP|- Read
RT - - - - -
1o 1] 0] - |Row- - | 1 |TAP] - Transfer
1 0 1 1 - |Row| - - 0 |TAP} -
SRT - - - - - | Split Read Transfer
1 0 1 1 - |Row| - - 1 |TAP] -
RWNM | 1 1 0 0 - |Row[WM1[*E/L| O [Col PQin| Yes - Lord Use - - |Read Write with New Mask
BWNM | 1 1 0 0 - |RowWM1| - 1 |Col [Sel. | Yes - Lord Use - Use |Block Write with New Mask
11 o] 1] - |rowwmi| - |o ]| - |- [Yes
FWT per - Lord - - |Flash Write with New Mask
11110 1] -|RowwMIf - |1]-]- |gow Use
RW 1 1 1 0 - |Row| - [|*E/L] O |Col PQin| - - - - - |Reads Write with No Mask
BW 1 1 1 0 - |Row| - - 1 |Col [Sel. | - - - - Use |Block Write with No Mask
1 1 1 - |Ref| - |*E/L] O | - CLR.
LCR ! - - - - Lord |Load Color Reg.
1 1 1 1 - |Ref| - [|*E/L| 1 - ECLR.

XE/L:Early write/Late write
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SSA
A ©

;‘ M5M482128A
E a 128K X8bit Dual - Port DRAM
(7] 5>
28 S = 5 Feature
§ % o o ODual Port RAM
e X E - RAM Port  128KX8bit
58 o B m tRAC 70./80,/100ns Max.
33 [ssm] |23 SAM Por
T58 < o g o tSCC 30./30,/30ns Max
oSy [ c 3 OBi - directional Date Transfer
¢ Row Decoder =5 between RAM and SAM
. v o) OBi - directional SAM Port
g s . o =1 OAddressable Start Pointer of SAM
b z3 2 |8l o oFully Asynchronous
o |2 £ S 13 o =Y Dual Port Accessability
NES §’5 S |3 § 3§> OWrite per Bit Function
L L » 5 1':.(_,; ORelaxed Real Time Data Transfer
wl o 3 "Iy 8 @ (Split SAM architecture)
% o 8 S OFlash Write Function
ol [P 2les ~ OBlock Write Function
T - o OFast Page Mode,Hidden Refresh
[ I T || o and//CAS befor,”RAS Refresh
T = ) 0512 cycle/8ms Refresh
NAEEERERRER 3 oLow Power (CMOS)
g°8||"28| [°q| | &° RAM Port/SAM Port 100ns Ver.
i g8 Stand-by./'Stand-by 5mA Max.
- é 5 Active / Stand-by 60mA Max.
%5 %3 Stand-by,/Active 35mA Max.
Active,/ Active 90mA Max.
,: 040pin 400mil SOJ
[} h.
>) L J
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E
32 \
S[%
Rl :F‘
JV
_— =
y g UJ i] =
A ofe JG§ —
0 1N wn
A [ N N < C
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O i X =
- i T X=Z O
al C h @2 I
¥ = i h =0
ale QI3 g h ol m
ol o C
=1 Y 98 [a 0 5 o —
o 4+ d m
K s X O
;(: =) ioﬂ, @ 0 = > —
A 3 I g o .y
°S 8 \"f O g o) 6
olo L+ |OO >
NIt Sal82 q TS
i+ 2% E g
Olo I~
g i O |
= y ©® ne
o [, 2.3540.1 10.160.13
i ™(0.093%0.004) (0.4000.005)
> _ 345401
- - (0.136£0.004) 11.1840.13
(0.440£0.005)
=z
00
324 -
= m-
cZ
S A \ d
m 6 ] J
zZ A
2 * = 9.4+0.13
2% HE (0.37%0.005)
i} €
&3 3=
wum = c
Iw Z
£ =
o) - o
— CE) 3 g .
27 /

sC
SI00

SIO1
SI02
Ylok!
DT/OE
WIO0
WIO1
WIO2
WIO3
vcC2
WB/WE
N.C.
RAS
N.C.
A8

A6

A5

A4
vCcl

/—A MITSUBISHI ELECTRIC

M5M482128 AJ

PIN CONFIGURATION
128KX8 Dual Port DRAM
400mil 40PIN SOJ

1
1

—

Bl1EIEIBREIEIRRIEIE e =] M= =]

Y

EEEBIEIEIEIE]

2
[o]
=

[2]

2

Ele]lEa] s RIETETEIE]

VSSI
SI07
SI06
SIOs
S104
SE
WIO7

2
(e}
a

WIO4
Vvss2
DSF
N.C.
CAS
QsF

A0
Al

A2
A3
A7

@n )
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/-)\ MITSUBISHI ELECTRIC
1M VRAM (Dual Port RAM)

2nd Generation (A ver)
M5M442256A / M5M482128A

What New are : "High Performance"

COMPARISON between 1st and 2nd Generatio

G )

Generation 1st 2nd (Target)
Feature Fast Page Same
Split SAM Same
Flash Write Same
Block Write Same
Access Time
RAM Port
tRAC 120/100 100/ 80 /70
tCAC 35/ 30 30/ 25/ 20
SAM Port
tSCA 40/ 30 25/ 25/25
tSCC 40/ 30 30/.30/30
Power
Dissipation
lcc1 (RAM) 60/ 70 60/ 75/ 85
Icc8 (SAM) 40/ 50 35/ 35/ 35
lcci2 (X fer) 100/120 90/110/120
Package
256K x4 400mil ZIP/SOJ | Same
128K X8 400mil SOJ Same
{T SOP }
(planning)
Design Rule 1.0um 0.9 um
Gate Oxide(Call) SiO280A Si0275A
Gate Length(NMOS) 1.1 ym 09um
K Gate Length(PMOS)| 1.5um 1.2um

/—A MITSUBISHI ELECTRIC

256K VRAM (Dual Port RAM)
2nd Generation (A ver.)

M5M4C264AL/J (64KX4)

What New are ;

Function

Upper Compatible with M5M4C264L

Write per Bit

Characteristics
High Speed

Fast (Enhanced) Page Mode

tRAC
tCAC
tSCA
tSCC

80ns
25ns
25ns
30ns

Low Power Dissipation
35% Decreased from M5M4C264

RAM/SAM

lcc1i  Act/Stb
lcc8 Stb/Act

Package

60mA Max.

at tRC = 160ns

30mA Max.

at tRC = 30ns

400mil 24pin ZIP
300mil 24pin SOJ

Production Plan (SOJ)

ES 90/9
CS 90/11

Max.
Max.
Max.
Max.

Pa—
<~
-«

P—

P—
-

100ns
50ns
35ns
35ns

70mA Max.
at tRC = 200ns

45mA Max.
at tRC = 40ns

5 )

s
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/-}\MITSUBISHI ELECTRIC
256K VRAM (Dual Port RAM)

2nd Generation (A ver.)
M5M4C264AL/J (64KX4)

300mil 24Pin SOJ Pinout

SCEI ~ 24 vss
sioo]2 23[1si03
sio1l]s 22{Js102

pr/oe4 21[1SE
wrnoolds 20 [dwno3
wno1]e 19 [dwno2
weweL]7 18 [ JCAS
RASL]s 17[JAo0

Asl]o 16 [J A1

As[]10 15[1A2

A4 11 14[]A3

veed 12 13[JA7

/"A MITSUBISHI ELECTRIC

~

256KVRAM (Dual Port RAM)
2nd Generation(AVer.)
M5M4C264AJ(64K X4)
Package Name Lead Treatment Waeight (g) EIAJ Code No. JEDEC Code No.
24P0OJ Solder Plating
< D > Scale:d/t
3] @
ninisininisinisiainln
\
D o« £
(@] Y
Toooooooooo— Y
® . @
< ) /l TH? l\ < 0
y LU y 2] (
Il | ‘D"T i I D (1 BN
> 1 =
o g SEATING PLANE
; Dimension in Millimeters Dimension in Incnes
Symbol T Non [ Max | Min | Non | Max Unit:mm(inch)
A |- - |355 |- p.140 Scale:2/t
A1]08 |- - 0.031 |- -
A3]2.25 [2.35 |2.45 |0.089 |0.093 [0.096
b |0.67 |0.7 |0.81 [0.026 [0.028 [0.032
b1]0.33 |0.43 |0.53 [0.013}0.017 [0.021
D [15.74]|15.87|16.0 [0.620 |0.625 [0.630
D] - 13.97] - - 0.550 |-
E |7.52 |7.62 [7.72 |0.296 |0.300 |0.304 JE
@ |6.73 |6.86 |6.99 0.265 |0.270 0.275 | — %73 ,4L -la
— (0.030)
B - 1.27 | - - 0.050 |-
Hql8.35 |8.45 18.55 ]0.330 |0.333 }0.337 Recommended Mount Pad
01 - 0.004

—/
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261Kx4bit Field SAM

(M5M4C900L)

Feature

Memory Size
Field Memory (FMEM) 288ROWx928COLx4bit
Serial Input Memory  (SIM)  928x4bit
Serial Output Memory (SOM)  928x4bit

Cycle Time _
Serial Input Memory (SIM) tc=50nsMin

Serial Output Memory (SOM)  tc=30nsMin

Asynchronous Operatable SIM and SOM
Split SAM Architecture

Bidirectional Data Transfer between SIM and FMEM

Addressable SIM/SOM Tap

Simple Timing Controlability with Triple Multi BUS
ROW Add./COL.Add./Command

Package 28pin ZIP (400mil)

Application

Field Memory for TV/VCR/Video Printer
NTSC/PAL/SECAM/ID/ED/HD TV System

Band Memory for Page Printer
LBP,PPC,FAX

High Speed Buffer Memory

o _/
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. >| cnl
Field SAM (M5M4C500AL) for TV/IVCR Z~3 QS
l :Ul >
Features l l mwn
Serial Serial Data Typical rcra;c—)rong
Type name | Read/Write| Access | Transfer | Power 28| [z %88—!
cycle Time | Time cycle Time | Dissipation q:UD ggr—'l_l J:EXUE
m mX mo
MSMA4C500AL-3| 30ns | 25ns | 390ns | 170mW DG gg%"g‘ >3
M5M4C500AL-5| S50ns | 40ns | 810ns | 130mW é"’"‘ 3<

e Optimum Architecture for TV and VCR

| :UmUO(:)mU o1 |

oiLO313 IHSIGﬂS.LIIN‘(

T0060¥NSIN 104 NVHODVYIA MOOTd

Field Memory (MEM) . 80K X 6 7
Serial Input Memory(SIM) : 256 X 6 28 | SOm wov B 15 | o
I PlOX ® HEXM 2
Serial Output Memory (SOM) : 256 X 6 2| = ’Tlg X air-
[9)) ~ S [72)
e Bidirectional Data Transfer functions between L <o O m
mILE| 332k 2|[L§|5
MEM and SIM, between MEM and SOM. 3 Lest Eg A S Hex g
s RS =3 , N
e Asynchronously Operatable Serial Input/Output R = L
Buffer. rT l Ll
. >
e Package : 28pin  400mil ZIP (Zigzag Inline Package) o gg% D=
@) N0 Tc
e Twin-well CMOS process for Low Power e ,-Eg:b ',ﬂ-g
3 I—qr— sy
dissipation anb high reliability. ®
A S / \/ A
NOTITV OWW wn
- /189 OI S~Q O| o~0 3
C M T g om &

H->
lajunoy-
D~ O’PPY

E|
OIS

-
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BLOCK DIAGRAM of M5M4C500AL
RS 0 — O SIC
BAS O | SERIAL SELECTOR A ——OSIE
INSTRUCTION 256X6 SERIAL SERIAL |5 © SID1
gfggl?ERand INPUT MEMORY [ EBNUPF%ER *g—OSIDG
A0 o GENERAIOR —é— 1536 columns(256 X 6)
! i||as||ADoRess | | |W| |3
A7 O GENERATOR| | [p 8
E
ADDRESS |/ |§||R 80KX6
BUFFER 1| |[D| |O MEMORY
vCC Rl W ARRAY
(V) — SERIAL_ 0 SOD1
256X6 SERIAL || OUTPUT | i
VSS OUTPUT MEMORY BUFFER |50 SQOD6
(0V) T——OSOE
SERIAL SELECTOR
k ———oS0C )

/—)\MITSUBISHI ELECTRIC
Field SAM (M5M4C500AL) for TV/VCR

Application 1

TVIVCR Full digital play system.

VIDEO IN v AID DIALY
| /
O 6Bit REL I
M5M4C500AL [
VIDEO OUT
| D/IA |R-Y
* Ay |aD egit [ | ENCODER O
DECODER|B-y | o] IMsmacsooaL |-
B-Y
A D/A |
6Bit
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D )
Field SAM (M5M4C500AL) for TV/VCR =
Application 2
TVIVCR picture in picture system.
VIDEO IN
(O—{DECODER
(DAY
VIDEO IN 6Bit
Y
O AID VIDEO OUT
l‘ “R-Y -—|M5M4C500AL ggf; RY {EncopEr —O
DECODER|g-y |6Bit !
B-Y
| | D/A
6Bit
- )
/—)\MITSUBISHI ELECTRIC )
FSAM — FEATURES of PRODUCTS —
M5M4C500 | M5M4C500A M5M4C900
SAMPLE MP NOW ESNOW ES TBD
SCHEDULE 500K/M CS 90-12 CS TBD
MEMORY SIZE 480K bits 1.02M bits
ORTION 320X 256 X6 288X 928X 4
SAM
CYCLE TScc| 50ns 30ns 30ns
PACKAGE 28PIN 28PIN 28PIN
OPTIONS ZIP ZIP ZIP
APPLI- Plcthre In Picture IDTV,EDTV
CATIONS Multi Screen HDTV
Video Printer Video Printer
- J
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[Advanced Information |

4M bit Cached DRAM
(M5M44409TP)

What's New!
High Band width Memory 100M Words/sec.
High Speed Cache SRAM on DRAM.

Target Applications
High Speed Cache & Main Memory for PC,WS.

+2nd/3rd Cache for Main Frame.

(—A MITSUBISHI ELECTRIC

IAdvanced Information l

4M bit Cached DRAM

Feature
*1MX 4 bit DRAM and 4KX4bit High Speed Cache SRAM
are integrated

‘High Speed Cache Access : 10ns max

‘Block(16X4bit) Transfer Capable
between DRAM and SRAM

+Support to the Direct Map/Associatiative System

59




| Advanced Information l

f"“""}‘ MITSUBISHI ELECTRIC

4M bit Cached DRAM

Block Di agram ina4Way Set Associative System

° Comparator

Selector

A A22A21 AIII A13A12A11 ABAS A2
TAG Add. Way Set Add. BLK Add.
Chip Sefect Row Add. Col. Add.
cpu
_—
As-11 —
g
Wo,1 - f__J SR AM
4Kx4
> 16x4
Hme
QO f
EX
Cik Cont. 1024
CH#¥ ¥
Ai213 2
. o| DRAM
x |
5 v 1Mx4
= [
A > CD

Controller

CDRAM
M5M44409TP

Advanced Information

4M bit Cached DRAM

—————% MITSUBISHI ELECTRIC

TARGET PERFORMANCE

Cache Hit Array Cache Fill Time Power
Type name Azze:s/cycle Access/cycle | with Copy Back Disslipation
= Cache:550mW
M5M44409TP-10 | 10ns/10ns | 70ns/140ns 210ns o
M5M44409TP-15 | 15ns/15ns | 70ns/140ns: 210ns gf;';ﬁ;:;':;"\x"
M5M44409TP-20 | 20ns/20ns | 80ns/160ns|  240ns Cache:385mW
Array:358mwW
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1M (X8, X4, X1)
4M (X186, X8, X4, X1)

High Density
T
SRAM

.

New Function
New Package

TEMP.RANGE(-20°C ~)

OE FUNCTION

CS/CS FUNCTION

LOW VTG OPERATION (128K X8)

-

High Speed )

64K (X1, X4,) 15,20ns
64K (X8, X9,) 15,20ns

256K (X1, X4) 25,30ns
256K (X1, X4) 15,20ns

1M (X1, X4) 25,30ns

Technical Strategy of SRAM

SRAM
i

Low Power

ADDRESS LATCH FUNCTION (8KX8)

64K ( 8KX8) L(=LL) Version
256K ( 32KX8) L/LL Version
1M (128KX8) L/LL - Version

or

ECL /0 BI-CMOS

DIP/SKINNY/SOP/SQJ/TSOP

-

Under consideration

/-}\MITSUBISHI ELECTRIC

200 —

Handy
Word
Processor

-t

o

o
|

Access Time (ns)
N (8)
(@) o
l l

-
o
|

Application of Static RAM

Semicondutor
DISK

256K
Memory Capacity (Bit)

M

61




r}‘MITSUBISHI ELECTRIC ~
Mitsubishi Fast SRAM Selection

IMX1 M5M51001-25/35/45 DIP,SOJ
256K X4 M5M51004-25/35/45,M5M51014-25/35/45(//0 Sepa.) DIP.SOJ
Super Computer
Main Frame 256K X1 M5M5257B-15/20,M5M5257A-25/30, M5M5257-35/45  DIP,SOJ
64K X4 M5M5258B-15/20,M5M5258A-25/30, M5M5258-35/45  DIP,SOJ
64K X4(OE) M5M5259B-15/20 DIP,SOJ
Mini Computer 32K X8 M5M5278-15/20/25 DIP,SOJ
P 32K X9 M5M5279-15/20/25,M5M5269-15/20/25 DIP,SOJ
EWS
64K X1 M5M51878B-15/20,M5M5187A-25/35 DIP,SOJ
16K X4 M5M5188B-15/20,M5M5188A-25/35 DIP,SOJ
16K X 4(OE) M5M5189B-15/20,M5M5189A-25/35 DIP,SOJ
Personal Computer
8KX8 M5M5178A-15/20/25,M5M5178-35/45 SOJ, DIP,SOP
8KX8(Latch)  M5M5180A-20/25 SOJ, DIP,SOP
8K X8 MSM5179A-15/20/25 M5M5179-35/45 SOJ, DIP,SOP

o J

¢
~—awMITSUBISHI ELECTRIC T \
g
. .|R§|./_'
MITSUBISHI SRAM Selection £
Access|
M time
emo
Capacity 15 20 25 30 35 45 55570 85 100 120 150
i 3 P S
16K |18KXT i MSMm21C67P “m W l-ﬁ.ﬁ'
4KX4 M5M21C68P 20P4 i 28P2W
8kx8|[ MsM5178AP % M5M5178P MS5MS5165P, FP P
8KX9||M5M5179AP] i 28P4Y M5M5179P P N
64K | 64KX1[[M5M51878P,J[ M5M5187AP,J % oy i ﬁ
N M5M5188BP,J | M5M5188AP,J | iy iy 28P4 R
1K X4 I 5M5189BP.J M5M5189AP,J = i =
M5M5278P,J i ; i [M5Ms2568P,FP KP nd
32KX8 ; M5MS52558P,FP KP s2ft
§ : M5MS256BVP,RV
256K 'M5MS257 M5MS257 ) : H :

M5MS5257P,J i
256Kx1 11 BPJ APJ - : - Q}‘:

‘ i : “28P2CA <X
84KX4 || gon e MS5M5258P,J P 25P2C-B
128K X8|} i MSMS51008P,FP VPRV |

M [ 1Mx MSM51001P,J m
256K X4 M5M51004P,J ps
X4 |1 H
aepa | M5M51014J :
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MITSUBISHI 256KX4 / 1MX1 Static RAM

TARGET FEATURES

Organization
Design Rule
Process technology

Access time
Active current
Standby current
Chip size

Cell size

Package

Sample Availability
Production

256KX4 /1M X1

0.8 um

CMGQS, Triple poly-Si
Double Al

25ns /35ns / 45ns
120mA(max.)
40mA(max.)
6.10X15.84(96.6)mnt
5.875X8.5(49.9) untf
28-pin / 400mil DIP, SOJ
NOW 25ns Jan.'91
NOW 25ns Apr.'91

f.\ MITSUBISHI ELECTRIC

1M Fast SRAM PIN CONFIGURATION

é

A O1 28 1 vec A O
A 2 270 A, A O
As O3 260 A, As O
A O4 2500 A, As O
AOs £ Z 240 A, A, O
a o
A O Z =2 230 A A O
ne 07 DD 220 a, A, O
o o —
A. 08 © O 21pB1/B4 Ao
-— —
A. 09 o O 200 A A O
A, Ot0 190 As (DQ4) A, L
Al 011 180 A, (DQ3) AL
Ay a2 170 A, (DQ2) T
S w3 160 D  (DQ1)CE O
GND 14 150 s (W) anoCd

O 0 N O O » W N =

rv00LSNSIN
d¥001SNSN

28
27
26
25
24
23
22
21
20
19
18
17
16
15

nedt 320 vee
M Vec A, O2 310 A
A A A O3 00 A
0 A A 04 20 A
N A A O5 280 Ay
B Ay AO6 = 270 A
O A A O7 5 2600 As
O As A Q8 = 250 A
A A AcOe 2400 NC
1 NG A.O10 < 2301 Din4
NDQ4 AOMN 223 Din3
1D0Q3 As12 21 (Doutd
1DQ2 Din1 013 20JDout3
Q1 Din2(]14 19[0Dout2
N W s Ois 180 Doutt

aNnpd16 17 m] w

/
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1MX1/256KX4 FAST SRAM
(M5M51001 / M5M51004 / M5M51014)
Access Time Shmoo Plot
Ta=70C
(vee) + , . :

7.000V + ... L% * * * %+
6.800V l. * * * * % |
6.600V . * - * oy
6.400V l. * * * * |
6.200V |. * * * * |
6.000V +. . . ... * * » *+
5.800V . .o * * * |
5.600V l. * * * * |
5.400V l. * * * * |
5.200V I. . * * * * |
5.000V . * * *—%+
4.800V I. * * *% |
4.600V l. * * * |
4.400v >1. * * *|<
4.200V . . . * * * |
4.000V s * *—%4
3.800V l. * * |
3.600V l. * * |
3.400V l. T |
3.200V l. . . . |
3.000V s o

15. 0ONS 20. OONS 25. OONS 30. OONS 35. OONS

\_ Address Access Time )
—#MITSUBISHI ELECTRIC —~
8KX8,/8KX9 SRAM P
(M5M5178A,/79A./80A)
TARGET FEATURES
- Organization 8KX8(78A,80A)
8KX9(79A)
- Design Rule 0.8um
* Process CMOS, Triple poly-Si,
- technology Single Al
- Access time 78A/79A 15ns,/20ns,/25ns
80A 20ns,/25ns Ta(OE)=8ns/10n s
- Active current 120mA(max)
- Standby current(AC) 30mA(max)
- Chip size 5.53X3.53mm°*
- Cell size 10.5X8.0 pm?
M5M5180A FEATURES

- Address Latch Function (with ADLE pin)

Vi Latch
/C:;}\ Ao

ADLE

ADD

Ta(A)

Dont

—> Ta(A)
DATA1 DATA2 DATA3
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8KX8,8KX9 FAST SRAM PIN CONFIGURATION
(TOP VIEW)

~

=
o
=
o
—
~
©
>
e
~
i}
T

QUTPUT
ENABLE INPUT

NC:NO CONNECTION

CHIP_SELECT
INPUT

Vee  (5V)
W WA
-— :’ A8 TRoL iNpuUT
—
z :  gHIP SELECT
53] — A,
ADDRESS g «— A, bapDRESS
INPUTS INPUTS
a- & outeur
S «—OF  BNABLE INPUT
© — A, ADDRESS INPUT
b
[
n
3

d4'M"'dV08 SIS

ADDRESS
vee (V) LATCH oe — ] «— Vec  (5V)
D WAL ENABLE w WRITE
-— ;v &SN TroL inpuT INPUT : s gg'rgg%tgg:ur
— CHIP
- A' Mg SeLeCcT - A: INPUT
.
ADDRESS ADDRESS
ADDRESS A INPUTS ADDRESS : :' INPUTS
INPUTS —A INPUTS -

«— OE

+— A,  ADDRESS INPUT +— A,  ADDRESS INPUT
" CHIP SELECT
—73 ﬁ‘rgs SELECT —3 GHiP [SELEC
+ DO, -— .
+« DO, « DO,
DATA 1O s 00, SDATA 1O DATA 1O - 00¢ 5 pATA 10
> 00, +» DO,

«» DO,

QUTPUT
ENABLE INPUT

|
jm w0

«» DO,

o

f'\ MITSUBISHI ELECTRIC

Example of Cache with M5M5180A
— 32KB Direct Mapping —

|

I

MPU_32bit-DATE BUS
<

No Address Latches

M5M5180A M5MS5180A
% ST s2 j— ST s2 j-
ADLE ADLE
Cache w w
Controller A12~A0 A12~A0
DQ8~DQ1 DQ8~DQ1
ALE
OE
WE
MSMS5180A MS5MS5180A
oS Slving S g
CSo ADLE ADLE
OE OE
W W
A12~A0 A12~A0
DQ8~DQ1 DQ8~DQ1
MPU ADDRESS BUS

N

\—

No Date Buffers
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32KX8 / 32KX9 FAST SRAM
(M5M5278/M5M5279/M5M5269)

Organization
Design Rule
Process Technology

Access Time

Active Current

Standby Current

Chip Size

Cell Size
ESD(@1.5Kohm, 100pf
Soft Error Rate
Latch-up(@Vcc=5Y)
Package

Sample Availability
Production

32KX8/ 32KX9
0.8um

CMOS Double Al
Triple Poly-Si
(15ns)/ 20ns/25ns
140mA(max)
30mA(max)
4.6X11.89mm?
6.3X10.0 u
>3000V

<300fit

Free

300milDIP, SOJ
32KX8 28pin

32K X9 32pin

Jan '91

Mar'91

/-l\ MITSUBISHI ELECTRIC

32KX8/32KX9 Fast SRAM Pin Out

q

q

NC OO 32;]Vcc A8 1 32[7] Vee
Ao O 1 28 [1Vee NC [ 2 3103 A9 A7 2 310 A9
A8 2 27 OWE A8 3 3o0[1Cs2 A6 3 307 A10
A7 03 26 1A10 A7 [ 4 201 WE A5 [} 4 2917 A11
As 4 25[0A11 A6 5 28[QA10 A4 5 287 A12
A5 O5 24[A12 A5 []6 271 A1 A3 []6 271 A13
as g6 23[JA13 A7 26[1A12 A2 7 26[J A14
A3 Q7 22[10E A8 25(1A13 A1 8 250 NC
A2 08 21 pAm A2 09 24 OE io_cs 243c_s1
A1 0o 20p6§ A1 Q10 23 A14 OE 10 23] WE
A0 10 19 [ODQ8 A0 11 22[1Cs1 csa2n 22[1DQ9
Dcndﬂ 18[JpQ7 pQ1Q12 211DQ9 DQ1[]12 211DQ8
pQ2012 17 0pQs DQ2[]13 201DQ8 DQ2[]13 201 DQ7
pQ3sdi3 16 [1DQ5 DQ3[]14 191DQ7 DQ3[]14 19[71DQ6
GNDL 14 15pQa DQ4q 15 18[1DQs6 DQ415 18{(1DQ5

GNDL} 16 17ADQ5 GNDLC]16 170GND

M5M5278P,J M5M5279P,J M5M5269FP
K 32KX8 32KX9 32K X9

J
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256K X1 / 64X4 FAST SRAM
(M5M5257B / 58B / 59B)

TARGET FEATURES

Organization
Design Rule
Process technology

Accesstime

Active current
Standby current(AC)
Chip size

Cell size
ESD(@1.5K Q,100pf)
Softerrorrate
Latch-up(@Vcc=5V)
Package

Sample Availability
Production

64KX4/256KX1
0.8um

CMOS, Triple poly-Si
Double Al
15ns/20ns
120mA(max)
30mA(max)
4.54X10.69mm?
6.3X10.0 u m?
>3000V

<300fit

Free

@D )

24pin/300mil DIP,SOJ (52598 28pin)

'90-12 (5259B'91-2)
'91-3  (5259B'91-3)

/—}\MITSUBISHI ELECTRIC

@ )
256K X 1/64KX 4 Fast SRAM Pin Out
A4 1~ 24[0 Vee A4 1 ™ 24 vee Ne. O ™ 28 Vee
A3 []2 23[] A5 A3 []2 23[] A5 A4 [2 271 AS
A2 []3 22[] A6 A2 3 22[7] A6 22 EZ zgg 2‘;
A1 []4 21[] A7 A1 []4 21[] A7 s Os b A8
Ao []5 207 A8 A0 []5 20[] A8 a0 Os 23l A9
A17 []6 19 [] A9 A13 [6 19[] A9 A3 O7 0 Ao
A6 []7 18 [] A10 A14 7 18 [] A10 A4 (s 210 N.C.
A15 []8 17 ] ANt A15 []8 17[] DQ4 A15  [Og 20 N.C.
A4 ]9 16[]A12  A12 []9 16ypa3 A1z Do 19 DQ4
o o 1sfats A o 1sfoaz AU O 18] Das
W 141D s oM 147 DQ1 CE  Dhe 17 Da2
G Ty g -~ oE [s 16J DQ1
GND []12 13[7's GND []12 130 W GNo Oia =0 W
M5M5257BP,J M5M5258BP,J M5M5259BP,J
256K X1 64K X 4 6 4KX 4 With OE

_/
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Deisign Objective of 256K Fast SRAM

M5M5257AP 256K word X 1 bit
M5M5258AP 64K word X 4 bit
Package 300 mil 24pin plastic DIP
Power supply single 5V
Access time 25,30
active 660mW max.
Power
Dissipation standby (TTL level) 165mW max.
stand by (MOS level) 55mw max.
Protcgcsr?nology scaled CMOS 1.0 xm design rule
\_ J
/—)\ MITSUBISHI ELECTRIC ™~
Design Objective of 64K Fast SRAM
M5M5187BP 65536 word X1 bit
Organizaﬁon M5M5188BP 16384 word X4 bit
M5M5189BP 16384 word X4 bit with OE pin
Package M5M5187BP/5188BP 300 mil 22 pin plastic DIP
g M5M5189BP 300 mil 24 pin plastic DIP
Power supply single 5V
Access time 15ns,20ns,25ns
active 660mW max
Power dissipation stand by (TTL level) 165mW max
stand by (MOS level) 55mW max
Process technology scaled CMOS 1.1 um design rule
Chip size 19.1mm? '
\_ SOJ package is available (24P 300mil) W,
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64K FAST SRAM (M5M5188BP, 16Kx4)
Access Time Shmoo Plot

VCC % %¥M5M5188BP % % Ta=70C
+7.00 (V) +....... KK W W KK WK K KRR KRR KKK
+6.80 (V) |I. . R I I
+6.60 (V) |. . KR K K KKK KKK KKK KKK N KR
+6.40 (V) | H WK KKK KKK KKK KK KR KRR * X
+6.20 (V) . . KKK KKK KKK KRR KRR RN
+6.00 (V) +....... KKK KKK KKK KK KKK RN RN
+5.80 (V) |. . R R R
+5.60 (V) |. . I A I I I ™
+5.40 (V) | XX K EEEFXRRRKRE R KRR XX
+5.20 (V) |I. . KEKEKERF KRR KRR **X
+5.00 (V) +.......... R R R s e
+4.80 (V) |. . EPRR R R R R R A O P S
+4.60 (V) |. . XK K KKK KKK KK KK KRN K KK
+4.40 (V) | KEEERKK XK XX REKR*** X%
+4.20 (V) |. . KR HH KN KRN WRN®RHN®R*
+4.00 (V) +....... ... R I I I I T ™
+3.80 (V) |. KKK KR KKK KKK KRR R E RN
+3.60 (V) . KERERRKR R KKK RRKR*N
+3.40 (V) |. R R Y L ]
+3.20 (V) |. . ) R Y AT
+3.00(V) 4. ... ... .. KXEEEEREREXHRK R R R *R
1 1 -l 1 1 1 1
1 1] 1] 1 L ] )
0 10
\_ ADDRESS ACCESS TIME )

/-)\MITSUBISHI ELECTRIC ~
M bit SRAM (128K X8)

M5M51008P/FP/VP/RV
131072 wordX8bit CMOS RAM

Features wdr 7 whve
* High speed 70/85/100/120ns ateC] 2 s ats
“ Low power = P
- Low power* Standby 10 uW (typ) ar] s 28/ a3
Operation 200mW (typ) 10MHz 2:5: z:g::
-+ Single 5V Supply nel] 8 257 Ann
- Completely static...No clock is required. = =
Process a1 2[sr
+ 0.8 xm Mixed CMOS Bt b i
* Tripple poly Si D2l 14 197 0os
Package E:SE . :33;’23

- 600 mil DIP
- 525 mil SOP 32 PIN Package

P/FP Outline

- 8X20mm* TSOP

NG J
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M5M51008P/FP/VP/RV
Address Access Time

/—A MITSUBISHI ELECTRIC

2,08=Bl> il g

O
[Te]
N

\

........

xxxxxx
xxxxxx
xxxxxxx

>
«Q
L
>
<
o N
c |
n =
@ >
T
Q=
= > >
- s
A A R Rl o - v<
::::...::::::::1 I
AR - -
........... :i o
...........
xlo
CRAS e
fod » —
x
2| =
< %
x
.8 Q8
x o
i7 <<
x 1)
+ 3 n
x [¢))
x -
ol ©
o ©
xxxxxxxxxxxxxxx <
‘‘‘‘‘‘‘‘‘‘‘‘‘ o
KKKKKKKKKKKKKKKK +
japaliellaingialialealiaalialiegin i S

/—A MITSUBISHI ELECTRIC

Active Current (mA)

60

40

20

M5M51008P/FP/VP/RV Power Supply Current

- Ta=25C
Vce=5.5V
= Vin/Vii=2.2V/0.8V
Address Compliment
1 |
10 100 1000

Cycle Time (ns)
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MITSUBISHI 1M SRAMSeries
) Stand b
Part NO. ltem Access Time C)L/Jrrent Package
70,85,10,12 70ns,85ns,100ns,120ng 2mA
600mil
M5M51008P | 70L,85L,10L,12L [70ns,85ns,100ns,120ns 50 » A(3V,70°C) DIP
70LL,$8&:1 oLL 70ns,85ns,100ns,120ny 10 £ A(3V,70°C)
70,85,10,12 70ns,85ns,100ns,120ns 2mA
525mil
M5M51008FP| 70L,85L,10L,12L [70ns,85ns,100ns,120ns 50 x A(3V,70C) - sop
70LL,85LL, .
10LL 12LL 70ns,85ns,100ns,120ns 10 2 A(3V,70C)
70,85,10,12 70ns,85ns,100ns,120ns 2mA
: 8X20mm
M5M51008VP| 70L,85L,10L,12L {70ns,85ns,100ns,120ns 50 x A(3V,70°C)
v 70LL,85LL TOOP
,1OLL,12LL 70ns,85ns,100ns,120nﬁ 10 #A(3V,70C)

=

/—A MITSUBISHI ELECTRIC \

1MSRAM Distribution of Access Time
M5M51008P/FP/VP/RV

20

N=20pcs X 3 Lots
Ta=70"C
i Vce=4.5V

10 H

Number

0 ] =

I 1 T T 1 T T 1 I I 1 1 I T T

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
Address Access Time (ns)
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1MSRAM Distribution of Stand by Current
M5M51008P/FP/VP/RV

30

N=20pcs X3 Lots
Ta=25C
- Vee=3V

20

Number

10

Lol ,ﬂﬂr-.,

L L) T i i L} ¥

T
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70

Stand by Current [ 4 A]
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30

20

N=20pcs X3 Lots
Ta=70"C
Vee=3V

E
o
Q —
= "
3
=z _

10 T

1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00
\_ Stand by Current [ xA]

1MSRAM Distribution of Stand by Current
M5M51008P/FP/VP/RV

~

_J

/-)\MITSUBISHI ELECTRIC

M5M51008VP/RV TSOP
(Thin Small Outline Package)
Advantage of TSOP
Very Small + » = = « -« 1/2 area of SOP,comparable size as TAB
1/4 volume of SOP -
High reliability = = - - - 100% burn in & full test can be done
Short lead length - - - - Low inductance, Low capacitance
(DIP 10nH — 2nH) (DIP 1.5pF — 0.5pF)
Uniform lead length - - - Uniform electric characteristics
Easy PCB layout - - - - Normal lead type and reverse bend type are availabe
M5M51008VP
: M5M51008VP
5 PCE —> o=
: Through hole
: M5M51008RV
M5M51008RV

~

J

13
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M5M51008VP/RV TSOP Outline

/—A MITSUBISHI ELECTRIC

1M SRAM TSOP Dimensions

‘1; u ’::i
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@ oQ7
b DQs
A5 oot
Vee
- M5M51008VP-XXX oo
A8 v
Als Do
A2 o
A7 o
e At
As A2
M A3
A4 S s
e A2
- At
A7 p
o o1e])
Ars ot
Al6 P
o GND-
A M5M51008RV-XXX ooe
o DCs
o DQ7
A13 oo
o s1
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/-AMITSUBBHI ELECTRIC
256K SRAM Shrink Chip Series

N

Part No. ltem Access Time Stand-by Package |Remark
Curnent
70,85,10,12 70ns,85ns,100ns,120ns 2mA
600mil
M5M5256BP | 70L,85L,10L,12L 70ns,85ns,100ns,120ns 100 A
DIP
70LL,85LL,10LL,12LL 70ns,85ns,100ns,120ns 20 uA
70,85,10,12 70ns,85ns,100ns,120ns 2mA .
300mil
M5MS256BKP| 70L,85L,10L,12L 70ns,85ns,100ns,120ns 100 A P
Skinny
70LL,85LL,10LL 12LL 70ns,85ns,100ns,120ns 20 uA ackag
70,85,10,12 70ns,85ns,100ns,120ns 2mA
M5M5256BFP| 70L,85L,10L,12L 70ns,85ns,100ns,120ns 100 xA SoP
70LL.85LL,10LL,12LL 70ns,85ns,100ns,120ns 20 uA
IM5MS256BVP 70L,85L,10L,12L 70ns,85ns,100ns,120ns 100 4 A
BRY TSOP
70LL,85LL,10LL,12LL 70ns,85ns,100ns,120ns 20 uA
70,85,10,12 70ns,85ns,100ns,120ns 2mA
600mil
M5M5255BP | 70L,85L,10L,12L 70ns,85ns,100ns,120ns 100 A 51,82
DIP
70LL,85LL,10LL,12LL 70ns,85ns,100ns,120ns 20 uA
70,85,10,12 70ns,85ns,100ns,120ns 2mA
300mil
MSM5255B8KP| 70L,85L,10L,12L 70ns,85ns,100ns,120ns 100 A 51,82
DIP
70LL,85LL,10LL,12LL | 70ns,85ns,100ns,120ns 20 uA
70,85,10,12 70ns,85ns,100ns,120ns 2mA
M5M5255BFP| 70L,85L,10L,12L '70ns,85ns,100ns,120ns 100 uA SOoP S1,82
70LL,85LL,10LL,12LL 70ns,85ns,100ns,120ns 20 uA J

-
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~

General Reliability Evaluations for M5M5256BKP

- Failure Sample| _ .
Test Item Test Condition Identification Size |Failures
- Ta=125C DC and Function
DV“am'a‘)"fe Test | yec=6.0v Stability of 200 | 0
t = 2000 Hrs electrical margins
: . Ta=-40C DC and Function
Dynamlzzzl).lfe Test Vee = 7.0V Stability of 50 0
t = 1000 Hrs electrical margins
Soldering .
N Heat 260C,10 sec 06 and Functi 0
- and Function
g 2 Thermal -55°C/125C Stability of 100 0
é’ % Shock 15 cycles electrical margins
Temperature |-65°C/150°C 0
cycling 100 cycles
GRS DC and Functi
. Relative _ and Function
Moisture Humidity ~2°7 | Stability of 200 | 1
Resistance Vee = 5.5V electrical margins
1 =2000 Hrs i
Pressure EZIZJVQJ ¢ DC and Function
Cooker Test Humidity =100% | Stability of 150 0
(1) t= 200 Hrs electrical margins
Ta=140TC ]
Pressure Relative _gge, |DC and Function
Cooker Test Humidity Stability of 100 0
: 2) Vce = 5.5V electrical margins
t = 500h
. ° DC and Function
High Temperature |Ta=150C -
9 Storapge t = 1000 hrs St&bl[lty of ) 100 0
electrical margins

o

% ; AL Corrosion
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/—)\MITSUBISHI ELECTRIC
ROM Technology Trend

HIGH DENSITY

2M/4M  EPROM
8M/16M MASK ROM

LL

HIGH SPEED

EPROM:85~120ns
EEPROM:150ns

Mask ROM:150ns
Flash EEPROM:100ns

Flash EEPROM
NEW MEMORY

EPROM
EEPROM
Mask ROM

NEW FUNCTION

Byte—wide>Word—wide
EPROM:Page Programming

AS MEMORY

Versatile Memory
256K,0TP
16K,SRAM
Ports

Various Package

DIP~>SMD
SOP
PLCC
TSOP
QFP
CLCC

= NOY




A MITSUBISHI ELECTRIC _
- G )

MITSUBISHI ROM Selection i
Access Time
Device (ns) | 50 100 150 200 250
32KX8 NMOS M5L27256K
32KX8  CMOS [__msme7cassaK
64KX8  NMOS (__wmslersik
E 64KX8  CMOS LM5M27CS12AK g
=3 128KX8  CMOS ( M5M27C100K
R 128KX8  CMOS ( M5M27C101K,JK
o} 64KX16 CMOS : ( MS5M27C102K,JK
M 256KX8  CMOS MSM27C201K,JK
128KX16 CMOS M5M27C202K,JK
512KX8 CMOS MSM27C401K
256KX16 CMOS MSM27C402K
512K X8/256KX16 CMOS M5M23400AP,FP)
R M1 s12kx8  CcMOS M5M23401AP,FP
o) 2 1MX8/512KX16  CMOS M5M23800P | *
M K iMX8  CMOS M5M23801P ¥
2MX8/1MX16 CMOS M5M23160P *
EEPROM 8KX8 CMOS MSM28BCB4AP,FP,VP,RV
Beshom| 128KX8  CMOS M5M28F101P | *
64KX16 CMOS M5M28F102P |*

\ ¥ :under development j

/-)\ MITSUBISHI ELECTRIC ™

Mitsubishi EPROM

General Features
1) High Performance
® High Speed------ 85ns(27C256A), 100ns(27C512A,2M EPROM)
120ns(1M EPROM, 4M EPROM)
o Low Power---weeeet 30mA(Active)/100 x A(Standby) (27C256A, 2M,4M EPROM)
50mA(Active)/100 p A(Standby) (1M EPROM,27C512A)

2) High Quality
o High reliability «-+sseesesuenensmevenee <100fit
o Low incoming failure rate------- <100ppm .
ESD Endurance «ssesseseeseses >1000V(100PF, 1.5KQ), >300V(200PF, 0 Q)

3) Complete screening and test procedure
e Data retention test for all bits of all devices
e AC/DC characteristics test for all devices

4) Many varieties and Large volume production capacity
® Pioneer of EPROM in JAPAN (from 2K bit)
e Main EPROM supplier from 256K bit to the current devices

18
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TSUBISHI ELECTRIC

Comparison Table of Mitsubishi EPROM

Memory capacity | 256K | 512K 1M 2M 4M
Organization |32KX8 | 64K X8 ;(288K g‘%}é >2<%6K ;%%K >§182K %_’gK
Type name | M5M | MsM | MSM gy | MsM | MsM | MsM | MsMm
27C256AK | 27C512AK 101K | 27C102K 27C201K | 27C202K 27C401K 27C402K
Process CMOS | CMOS | CMOS | CMOS | CMOS | CMOS | CMOS | CMOS
technology 12pm|12um|1.2m{1.2m|09xm|{09xm|0.9xm|0.9m
85 100 120 120 100 100 120 120
. 100 120 150 150 |, 120 120 150 150
Access time (ns) | 139 150 200 200 150 150
150 250 250
Active current(mA)| 30 50 50 50 30 30 30 30
Standoy current, ' 0.4 | 04 | 04 | 04 | 01 | 01 | 01 | 0.1
Vee(V)
Read Vpp(V) 5 5 5 5 5 5 5 5
Vee(V) 6 6 6 6 6 6 6.25 6.25
Program |yonvy| 125 | 125 | 125 | 125 | 125 | 125 | 12.75 | 12.75
Pins/Package*/ 28K | 28K %%*6 40K %%}6 ‘é%'é 32K | 40K
width (mip | (600) | (600) | S | S | SR | SR | 600) | (800)
Note

Package % *--K:CERDIP,JK:CLCC

N

(]

= MITSUBISHI ELECTRIC

Comparison Table of Mitsubishi OTPROM

Memory capacity | 256K | 512K M 2M am
Organization |32KX8 | 64K X8 ;<288K 2‘1”& >2<%6K ;%%K . >5<182K >2<?€2)K
Typename | MSM | MSM | MSM 4 msm | MsM | Msm | MsM | MsM
27C256AP | 27C512AP 101P 27C102P 27C201P 27C202P 27C401P 27C402P
Process CMOS | CMOS | CMOS | CMOS | CMOS | CMOS | CMOS | CMOS
technology 12m{12um|1.2m{1.2,m|09m|09m|[0.9xm|0.9um
Access time (120) | (120) | 150 | 150 | (120) | (120) | 150 | 150
() Special Spec (ns) 150 150 150 150
Active current(mA)| 30 50 50 50 30 30 30 30
Standoy current, 0.4 | 04 | 04 | 01 | 01 | 01 | 01 | o0
Read |yooiv)| 5 5 5 5 5 5 5 5
Vee(V) 6 6 6 6 6 6 6.25 6.25
Program | ooy | 125 | 125 | 125 | 125 | 125 | 125 | 1275 | 12.75
28P(600) |28P(600) |32P(600) |40P(600) |32P(600) |40P(600) | 32P(600) | 40P(600)
Pins/Package®/ |28FP(450)|28FP(450) [32FP(525) | 40FP(525)| 32FP(525) | 40FP(525)
. . 28VP,RV 324 44y 324 44)
Width (mil) 40VP,RV |40VP,RV |40VP,RV |40VP,RV
Note

Package % ---P:DIP,FP:SOP,J:PLCC,VP/RV:TSOP

J
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4M CMOS EPROM (M5M27C401K, M5M27C402K)

Feature
1) Organization and pinout M5M27C401K 512Kx8bit, 32pin DIP, JEDEC
M5M27C402K 256Kx16bit, 40pin DIP,JEDEC
2) High speed access time 120ns/150ns (max.)
3) Low power supply current . 30mA (Active)/0.1mA (Standby)
4) Vcc tolerance 5V+10%
5)Programming voltage 12.75V
Technology

1) High performance Si-gate twin well CMOS 0.9 xm design rule
2) Low resistance material
3) Redundancy circuit for high yield

o /

K—:\MITSUBISHI ELECTRIC ~
2M CMOS EPROM (M5M27C201K, M5M27C202K)

Feature
1) Organization and pinout M5M27C201K 256Kx8bit, 32pin DIP, JEDEC
M5M27C202K 128Kx16bit, 40pin DIP,JEDEC
2) High speed access time 100ns/120ns/150ns (max.)
3) Low power supply current 30mA (Active)/0.1mA (Standby)
4) Vcc tolerance 5Vt10%
5) Programming voltage 12.5V
6) Page programming algorithm 4-byte or 2-word programming
Technology
1) High performance Si-gate twin well CMOS 0.9 x4 designrule

2) Low resistance material
3) Redundancy circuit for high yield

80
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CMOS EPROM M5M27C202K

Access Time vs Ambient Temperature
(Vee=5V)

Access Time
(ns)

120 T T T I T T

100 | -
ta(CE)

80 ta(AD) .
60 + .
a(OE)

40-__”_;__—/-

20 L §

0 1 ! 1 1 1 1
-25 0 25 50 75 100

Ambient Temperature Ta (C)

—

/—)\MITSUBISHI ELECTRIC
CMOS EPROM M5M27C202K

Normalized Distribution of Access Time

1.0 m

ta (OE) ta (AD)| || |ta (CE)

05

J U JL L

0 25 50 75 100 125

Access Time (ns)

(Vce=5.0V,Ta=257C)
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1M/2M EPROM/OTP Packages
EPROM OTP ROM
CERDIP (K) | CLCC(JK) DIP (P) SOP (FP) PLCC (J) [TSOP(VP,RV)
B
y
t
e ¢
[}
: @ <
e
e 32pin DIp 32pin CLCC 32pin DIP 32pin SOP 32pin PLCC (VP)
(600mil) (450mil X 550mil) * (600mil) (525mil) (450mil X 550mil)
w
o
r
; \
; o
g (RV)
eas 40pin DIP 44pin CLCC 40pin DIP 40pin SOP 44pin PLCC | 40pin TSOP
(600mil) (650mil X650mil) (600mil) (525mil) (650mil X650mil) (14mmX 10mm)

N J

/“}\ MITSUBISHI ELECTRIC \
EPROM / OTP Pin Configurations (DIP.SOP)
aM | 2M 1MA 4aM | 2M | 1M | 1M |512K|256K ZSSk 512Kf IM | 1M | 2M | aM IM 2M | aM
C402]|C202|C102] C102]C202|C402
< Vpp |C401|c201|C101|C100| 512 | 256 256 | 512 [c100|c101|c201|C401 [ Ve >
< CE 02252 TOP VIEW g;zi PaM—> | A17
< D15 S12AC \% 124 NG| Atel—>
< D14 E ; A15 >
€ D13] « le ds Vee > |A14
< D12| < A16| OE Os PGM A18 |A13 >
< D11] « A15{vpp| Os Ot Vec > [N.C.]=> |A17[—> |A12 >
< D10 Aa12| Os Q2 A14 > |A11 >
< D9 | < a7| G703 Ot A13 A10 >
< 08 | < A6 E . E‘; 2 A8 > | A9 >
< GND| As | dods O A9 > |GND >
< D7 | < A4l On Q7 Qs At > | A8 >
< D6 | <« A3 | [h20s Os O—E%/ A16 | O > | A7 >
< D5 | A2| Ow3Qe g7 A0 P8 > | A6
) pal o a1 | Ca Do O o > | AS S
< 03| A0 E:g E:; ° o7 > | Aa >
< D2] « D0 fhr s 06 > | A3 >
D1 D1 | s Cis Ds A2 >
< 001 « D2 | (e s D4 > | A1 >
< 0E| GND| [j2o s D3 > | A0 >

28, 32, 40pin DIP :600mil
28pin SOP :450mil
32, 40pin SOP :525mil

-
\_
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2M CMOS EPROM (CLCC)

Features
1) Varieties of organization and pinout
M5M27C201JK ------- 256KX8bit, 32pin, JEDEC pin out
M5M27C202JK ------- 128KX16bit, 44pin, JEDEC pin out

2) High speed access time 100/120/150ns(max)
3) Pin compatible with PLCC(OTPROM)
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CMOS 1.2 xm EPROM/OTP Series

Technology
1) High performance Si-gate N-well CMOS
1.2 um design rule
Memory Cell size:4.5x4.5 um
Channel length:1.5 xm(N),2.0 xm(P)
2) Low resistance material
MoSi

3) Redundancy circuit for high yield

1M EPROMs/OTPs
4) High speed circuit

High speed differential sense amplifier
5) CMOS 1.2 xm EPROM/OTP Series:

M5M27C256A, M5M27C512A,M5M27C100,
M5M27C101, M5M27C102

.

/—AMITSUBISHI ELECTRIC
— CMOS EPROM M5M27C100K—

M5M27C101K
Access Time vs Ambient Temperature
Access Time (Vee=5V)
(ns).
120 ~ -

100
g0 | ta(AD)
60 -

40 L

 mey
20 |- -

0 -25 0 25 50 75 100

Ambient Temperature Ta (C)

84




r}- MITSUBISHI ELECTRIC

OTP Test Flow

Wafer Test

1§
(_ Assembly )

[Programmed OTP]

Programming Test
Function & DC Test

[Blank OTP]

Final Test

Programming Test
Dynamic Burn-in (Programmed Pattern)
Function & DC Test

QAT |

U Shipping

Dynamic Burn-in (Blank Pattern)
Function & DC Test

I QAT

u Shivpping .

Programming Test

High Temperature Storage

(150°C 40hr)

Read Test

Recommended screening conditions at the customer

)\MITSUBISHI ELECTRIC

APPROVED EPROM PROGRAMMER \
EPROM PROGRAMMER PROGRAMMER TYPE
MAKER GANG SINGLE
R4951
ADVANTEST CORPORATION | R4952 RA945
R4949 R4944/A
AF9720
ANDO ELECTRIC CO.LTD | AF9721 AF9703
AF9722* AF9704
AVAL DATA CORPORATION | —KW-1600 PKW-1100/A
PKW-3100
S1000 UNIPAK2B
DATA /O CORPORATION 280 UNISITE40
288 201
MINATO ELECTRONICS ING | MODEL-1870A | MODEL-1900
MODEL-1910 MODEL-1890/A

\_ * Plan to approve
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Flash EEPROM

Top View

MITSUBISHI ' FLASH EEPROM,EPROM & EEPROM CELL

EPROM EEPROM

’

— —3
Cross Section T 7T
Program Hot Electron Hot Electron Tunneling
Injection Injection
Erase Tunneling UV light Tunneling
. J
AMITSUBISHI ELECTRIC ™
| Advanced Information | 1M FLASH EEPROM
(M5M28F101P)
Target Features
1) Organization 128k x 8bit
2) High Speed Access Time 100ns/120ns/150ns(max.)
3) Power Supply Vee=5vt10%
Vpp=12.0v+0.6v
4) Low Power 50mA(Active)/0.1mA(Standby)
5)Program/Erase Operation Software Command Control
6) Program Time 10 us Typical Byte-Program
2sec Typical Chip-Program
7) Erase Time 1sec Typical Chip-Erase
8) Endurance 10000 Cycles
9)Package 32 Pin DIP
32 Pin SOP
32 Pin PLCC
32 Pin TSOP
Technology
1) High Performance Si-Gate Twin-Well CMOS 0.9 xm
Design Rule
2) Self-Aligned Stacked Gate (EPROM Base)
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1M FLASH EEPROM

MODE SELECTION TABLE
Mode Pins | CE OE WE VPP | Datal/O
Read VIL VIL ViH VPPL Data Out
Read-Only | Output Disable | VIL VIH VIH VPPL | Floating
Standby VIH X X VPPL Floating
Read ViL VIL VIH VPPH | Data Out
sabl ;
Read/Write Output Disable | VIL VIH VIH VPPH | Floating
Standby VIH X X VPPH | Floating
Write VIL VIH VIL VPPH Data In

VPPL=0~VCC+2.0V
VPPH=12.0%+0.6V
X can be VIL or VIH

-

/—AMITSUBISHI ELECTRIC

1M FLASH EEPROM
SOFTWARE COMMAND DEFINITION

Bus First Bus Cycle Second Bus Cycle
Command Cycles :
Req'd | Mode | Address [Data I/of Mode | Address |Data I/o
Read memory 1 write X O0H — — —
Set-up program/program 2 write X 40H | write PA PD
Program verify 2 write X COH | Read X PVD
Set-up erase/erase 2 write X 20H | write X 20H
Erase verify 2 | write | EVA | AOH | Read X EVD
Reset 2 write X FFH | write X FFH
Read device identifier code| 2 write X 90H | Read DIA DID

PA = Programmed Address

EVA = Erase-Verified Address

DIA = Device Identifier Address : 0000H for manutacturer code,0001H for device code.
PA and EVA are latched on the falling edge of the WE pulse. _

PD = Programmed Data : Data is latched on the rising edge of the WE pulse.

PVD = Program-Verified Data

EVD = Erase-Verified Data

\ DID = Device Identifier Data : 1CH for manufacturer code,DOH for device code.
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Advanced Information e
1M Flash EEPROM
(M5M28F102P,FP,J,VP,RV)
Target Features
1) Organization 64Kx16bit ]
2) High Speed Access Time 100ns/120ns/150ns(max.)
3) Power Supply Vee=5VE10%
Vpp=12.0V£5%
4) Low Power 50mA(Active)/0.1mA(Standby)
5) Program/Erase Operation Software Command Control
Erase / Program Pulse Controlled by Timer
6) Program Time 10 1s Typical Byte-Program
1 sec Typical Chip-Program
7) Erase Time 1 sec Typical Chip-Erase
8) Program/Erase Cycles 10000 Cycles
9) Package 40 pin DIP, SOP, TSOP, 44pin PLCC
Technology
1) High performance Si-Gate Twin-well CMOS (0.9 xm Rule)
2) Self-Aligned Stacked Gate(EPROM Base)
g 3) Redundancy Circuit for High Yield y

('—A MITSUBISHI ELECTRIC

1M(64K x 16) Flash EEPROM
Software Command Definition

Bus First Bus Cycle Second Bus Cycle

Command %}gﬂ%s Mode |Address| Data| Mode [Address| Data
Read Memory 1 Write X 10000H| — — —
Set-up Program/Program 2 Write X |0040H| Write PA | PD
Program Verify 2 Write X |[00COH Read X | PVD
Set-up Erase/Erase 2 Write X  |0020H| Write X 100204
Erase Verify 2 | Write | EVA [00AOH Read X | EVD
Reset 2 Write X __|FFFFH Write X ___[FFFFn
Read Device Identifier Code 2 Write X |0090H Read DIA | DID

PA = Programmed Address : Address is latched on the falling edge of@
EVA=Erase-Verified Address : Address is latched on the falling edge of WE.

DIA= Device identifier Address _

PD= Programmed Data : Data is latched on the rising edge of WE.

PVD= Program-Verified Data

EVD= Erase-Verified Data

\ DID= Device Identifier Data y
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Flash EEPROM

Erase Algorithm Flowchart

( VecasViveesvem )

YES
AL BYTESS
NO

(PROGRAM ALL BYTES=00H)

>{ WRITE ERASE-SETUP COMMAND )
Y

(WRITE ERASE COMMAND)

DURATION=9.5ms

( ADDR=FIRST LOCATION )

INC ADDR

>( WRITE ERASE-VERIFY COMMAN@

DURATION=6Ms

WRITE READ COMMAND

DEVICE
DEVICE PASSED FAILED

/—A MITSUBISHI ELECTRIC

(INC ADDR )

Flash EEPROM

Programming Algorithm Flowchart

START

L Vec=5V,Vep=Vepil )
£

( ADDR=FIRST LOCATION )

>( WRITE PROGRAM-SETUP COMMAND )

Y
((WRITE PROGRAM DATA )

DURATION=10 s

(WRITE PROGRAM-VERIFY COMMAND))

DURATION=6 ss

WRITE READ COMMAND

DEVICE PASSED

DEVICE
FAILED
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64K CMOS EEPROM (M5M28C64AP)

Features
1) Organization 8Kx8bit, 28pin DIP (JEDEC pinout)
2) High Speed access time 150ns/200ns (max.)
3) Low Power 165mW (Active)/5.5mW (Standby)
4) Write Operation 32 Byte Page Mode Write
Data Polling
5) High Endurance 10000 Erase/Write
10Years Data Retention _
6) Package M5M28C64AP « v+ 28pin DIP
M5M28C64AFP » v v 28pin SOP
M5M28C64AVP,RV: - - 28pin TSOP
Technology
" 1) High performance Si-gate N-well CMOS 1.2 um design rule
2) Low resistance material MoSi

3) Built-in ECC circuit for high reliability

-

/—)\MITSUBISHI ELECTRIC
— CMOS EEPROM M5M28C64AP —

Normalized Distribution of Access Time
(Vce=5.0V,Ta=257C)

1.0
ta (OE)
ta (AD) ta (CE)

05+

J 1 [ 1

[l 1
0 25 50 75 100 125

Access Time (ns)
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EEPROM Pin Configurations (TSOP)

i 64K : M5M28C64AVP 2

OE 22 21 A10
an | [z 28pin TSOP(VP) [l | c
A9 24 19 D7
A8 25 | (Normal Lead Bend Type) [s D6
NC 26 ] 17 DS
WE [27 | 16 D4
vee [28 | 15 D3
NC 1| 14 GND
A12 2 13 D2
A7 3 12 D1
A6 4 " Do
AS 5 10 A0
A4 6 9 Al
A3 7 8 A2

64K : M5M28C64ARV

/. AN

A3 7 8 A2
A4 6 | 28pin TSOP(RV) [2 At
AS 5 10 A0
A6 2| (Reverse Lead Bend Type)[ 13 Do
A7 3 12 D1
A12 2 13 D2
NC 1 14 GND
vee 28 15 D3
We 7 16 D4
NC 17 DS
A8 2! D6
A9 ER D7
AN [23 | 0 CE
OE [22] 1 A10

(D,) Bl 8unesedwa] jusiquiy

Ge-

S. 0S 14

00}

oct

702

(30)=.

70V

709

408

-4 00}

(su)
aWl| SS90y

(AG=00A)

ainjeladwa | JUSIqUIY SA BWI| SS800Y

—dV¥9082NGIN WOHd3d SOIND —

01410313 HSIGNSLIW \'—/
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Comparison Table of Mitsubishi Mask ROM

o )

Memory capacity aM 8M 16M
A 512k X8/ 1MX8/ 2MX8/
Organization 256k X 16 512kX8 512k X 16 1iMX8 IMX16
Type name M5M23400A | M5M23401A | M5M23800 | M5M23801 M5M23160
Process technology CMOS CMOS CMOS CMOsS CMOS
1ium 1ilum 0.8um 0.8um 0.8um
Access time (ns) 150 150 150 150 150
Supply voltage (V) 5 5 5 5 5
Active current (mA) 30 30 50 50 50
Stand by current (mA) 0.1 0.1 0.1 0.1 0.1
Pins/ | 40P(600) 32P(600) 42P(600) 32P(600) 42P(600)
Package / 40FP(525) 32FP(525) 44FP(600) 32FP(525) 44FP(600)
Width(mil) 40VP,RV 40VP,RV 48VP,RV 40VP,RV 48VP,RV
Note

K Package™ ---- P:DIP, FP:SOP , VP/RV:TSOP

/-'A MITSUBISHI ELECTRIC

T

arget Features

1) Organization

16M Mask ROM

M5M23160

2)High Speed Access Time

- 2MX8,/1MX 16
150ns(max.)

3)Low Power

4)Package

Technology

N

M5M23160P
M5M23160FP

M5M23160VP/RV

50mA(Active)
0.1mA(Standby)

- 42pin DIP(600mil)

* 44pin SOP(600mil)

- 48pin TSOP(12X18mm)

1)High performance Si-gate twin well CMOS

2)Design rule 0.8 um
3)Built-in ECC circuit for high yield
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Vce=4.5V
150 - cL=100pF

100 |

Access Time(ns)
8

1a(OE)

16M bit Mask ROM M5M23160P,FP,VP,RV

Access Time vs Ambient Temperature

}/

0 0

\—

1
100

Ambient Temperature (C)

/‘)\ MITSUBISHI ELECTRIC

Target Features

1) Organization M5M23800

M5M23801
2)High Speed Access Time
3)Low Power

4)Package n M5M23800P
M5M23800FP
M5M23800VP/RV
M5M23801P
M5M23801FP
M5M23801VP/RV

Techonology

2)Design rule 0.8 um
3)Built-in ECC circuit for high yield

e

8M Mask ROM

- IMX8,/512KX 16
- 1MX8

150ns(max.)
50mA(Active)
0.1mA(Standby)

- 42pin DIP(600mil)
* 44pin SOP(600mil)
+ 48pin TSOP(12X18mm)
+ 32pin DIP(600mil)
- 32pin SOP(525mil)
* 40pin TSOP(10X14mm)

1)High performance Si-gate twin well CMOS
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Mask ROM Pin Configuration (DIP,SOP)

e

16M | 8M 4aM sM 4aM 4M 8M | 4M 8M | 16M
23160 [23800 [23400A| 23801 [23401A| TOP VIEW 23401A 23801 |23400A] 23800| 23160
NC* [Ng g1 ~ 44 0 NC* |NC*
< |Ai8 0201 ~ 2 p4ep NC [ATS
~<1—|A17 Osda2d1 Y 40ps p4p A8 | ——>
<t 56 Os0403 38 O3 Q4o {d AlQ | —T>
< A5 Oe0s04 —o— 37 P3s P3opd A1l | —>
<—|as |a9|NC | O7060s5 01 32036 O3z P38 0 |vec | > |A12 | —F>
<+ a3 | < |A16 Os7Oes O2 310335 36 373 A18 | > |a13 | — >
<t—|p2 |=<|as5| OoCsC703 30034 P35 P36 P [a17| > |a1a | ——>
<+—|a1 |<|a2| OiogeoOs 04 20033 P3g P35 [a14] > |a15 | —F>
<1——|p0 | <|A7 0110100 o 05 28032 033 O34 P | a13| > a1 | — T
<1—|CE | < a6 01201101006 27031 D32 B33 | ag | > [gyTH —T>
<——| GND| <€ [A5 H430 1201107 26030 P31 B320 (a9 | > |gno| —T>
<1+—|0E | < |a4 Q1401301208 25020 Oag B31 B |11 | > oisad —T>
<7—|po | < |A3 04501401309 24028 Jp9 O30 |0 |>1p7 | —T|
<t+—|ps |<|a2 | Hi6g1501a010 23027 PDog H29 2 |a0|>|p14 |—T>
<T—lp1 | <A1 17016015011 22026 Ho7 D28 P |ce | > s | —T
<T—|po | <|a0 | HisQ1784e G2 21P25s Pog P27 2 |p7 | > |p13 | —T>
<T—|p2 | < |oo O190 18047013 20024 D5 26 B |ps |>|ps | —T>
~<——|p1o | < |1 O200 19018014 19923 Pog H2s B |ps | >|p2 | — T
<7—|p3 | <|p2 | H21g20949 s 18P22 B o3 B2a B |pg |>|ps |— T
<T—p11 | <|eno| Y220 21020016 17P21 P2z P23 P [p3 | > |vee | — T
) 32,40,42pin DIP:600mil
NC*:NC(44pinSOP) 32,40pin SOP:525mil
\ 44pin SOP:600mil
O §3%:zsZssllsislassaswis T
@) _
'_U_) AAARAAAAARAAAAARAAAARAAARA HARAARARARAAAARAAAAAARARAA A
)
= ® ©®
o 4 h -
-.C_Uc 1’052t
-,
S
2
e oo >>
ol >> [l
O o= S o
= O o © o ©
am D D +— bl YY)
= £ D 2R 38 s =
O =3 == ¥ | o ©
| 010 00 © | - <
s == == 2 S
(1] O ~
— m —
T =
Q4 °
% © 2
= T <
22 |0 ol y| ©
= © BLELGEEIEEEREIEREEREEE] HHooHEHHHHHHEEHE0BHHEEEE Y =
’: = FEz2:333329%9933z22322zam mezeeseezileeisesizzzzzh
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2) High Speed Access Time

3) Low Power

4M Mask ROM
Features
1) Organization M5M23400A + 512Kx8/256Kx16
M5M23401A - 512Kx8

150ns(max.)

30mA(Active)/0.1mA(Standby)

~
4

4) Package M5M23400AP +=+ 40pin DIP(600mil)
M5M23400AFP -+ 40pin SOP(525mil)
M5M23400AVP/RV -+ 40pin TSOP(10x14mm)
M5M23401AP -+ 32pin DIP(600mil)
M5M23401AFP -+ 32pin SOP(525mil)
M5M23401AVP/RV -+ 40pin TSOP(10x14mm)
Technology
1) High performance Si-Gate CMOS
2) Designrule 1.1 gm
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/-}\MITSUBISHI ELE.CTRIC —~
Versatile Memory M6M72561J, J-I

1. Temperature range

M6M72561J 0~ 70C
M6eM72561J- -40 ~ 85T
2. Package 68PLCC
3. Function
OTPROM : Organization - 32Kx8 / 16Kx16 bit
ACCESS 1iMe -ereereeseenne 200ns .
Programming-- 27C256 Compatible(Socket Adapter)
SRAM : Organization:-- 2Kx8 / 1Kx16 bit
Access tlme ......................... 150ns
Counter : Presettable 8 bit up - counter
I/ O Port :Input Port 8 + 6 bit
Output Port ........................... 8 bit
I/ 0O Port 8 bit
\_ _J/
\
§§§~&*gs%§§§§8358
PITUTT - “34tss8ts
BlRREEERFREEEREEIEEER]
ev] <> 20d
- < P
-ID ...9_. o] <> s1av
3 o
—_—3 Le] eziav
D =
= [re] < 6av
[(E g osov
s O s
O oc] > sa
=0 e
2]+ 20
TELIIE11 o 1t1 1]
22%3233:%§§§"%g§§

/—A MITSUBISHI ELECTRIC
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Technical Strategy of Module

High Performance High Density

DRAM Module:60ns 1MX36bit DRAM

Fast SRAM Module:45ns 4MX9bit DRAM
512KX8bit SRAM.

(Compatible
4AMSRAM DIP)

Various Package

New Concept

SIM,SIP,ZIMP

Stacked Memory
DIP

(Fast SRAM)
Module for SMT

As Memory

Pseudo-Pseudo SRAM Module
Custom Module

\_ o|npopy
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150K/Month

150K/Month

100K/Month.
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2 MITSUBISHI ELECTRIC

Concept of
Mitsubishi Surface Mount Technology

* High reliable SMD memory IC is mounted

* Full automatic chip placement system

% Accurate SMD placement with pattern
recognition system

* AIR Reflow soldering

% Ultrasonic and vapor phase cleaning

% Total quality control from wafer
process to memory Module

98




/-)\MITSUBISHI ELECTRIC
Total Quality Assurance of Memory Module

MASK T
t a
|WAFER \ / OTHER PARTS PCB DESIGN TESTING
| Chip Capacitor QAT
ASSEMBLY Connector
E Etc.
l T E S T I \I:.:Sl l
kil DESIGN RULE it
Reliability Check Reliability Test
QAT y PCB Check Y

Iy ¥ g 1l

Memory IC Capacitor Board Memory
PLCC —I—- Connector | —— | PCB |[| M Assembly Module
SOJ, ZIP IC

/
\ 1/ Quality Control

| ASSEMBLY CONDITION

Quality Assurance

}\MITSUBISHI ELECTRIC \

Automatic Chip Placement Syatem
(For Memory Module)

Unloader

-Specification-

1.Mountable Chip.
PLCC,SOJ,SOP,TSOP
Chip-Capacitor
Chip Resister.
2.Mounting Accuracy.
+0.08mm
3.Placement Area.
X=150mm
Y=150mm




\

3
(¢)] | m
—_— a kO
3 - o a
© 9] Q
O @ 2]
= g o
& ° § 53
=2 @
(o] =3 ® g €8
= o o8 I
e :
o o =
E ’EJI‘\S’ z S c 8
‘= 3 O O w
5 e sz Boo g
o ° o« o 3 =
6 9 * U 0 « Z ® 7]
— <
Qg T
= c
Ll o
T © (o2 2 (o) 8’ 5
5 = | £ S| | £ = =
9@ = c = o o
m Q < 3 c e} c o c g’
T |5 |3 |3]| |8] |£ SIREIIRE:
P> | c = o} o Sl 3
S a8 |3 o 2l | o S ol |5
s ) ®) (@) O @ %) (@)
& ) = = c
Q E ) (b} c
) 2 75} o o
NG =
/—A MITSUBISHI ELEGTRIC ,
Mitsubishi Memory Module Series 5
Type Pin Density DRAM SRAM ROM VRAM
256K X_9 | MH25609BAJ
254 | 30 | 1MX 9 | MHIMOSBY
mm aMX_9 | MH4MO9A0J
35 | 256K X_8 MH2560851N
SIMM 64 | 512K X 8 MH51208SN
127 256K X 36 | MH25636BJ
: 7o | -512KX36 | MH51236BJ
mm 1M X 36 | MH1M36BJ
X MHZM36CJ
2M_X 40 12M40AJ
4M X 36 | MHAM36AJ
boa 256K X_9 | MH25609BAJA
) MH1MO9BOJA
S N IMX 9 | MH1MOSAOAJA
4M X_9 | MH4MO9ACJA
128K X_8 MH12808TNA
256K X_8 MH25608TNA
= I
512K X 8 MH51208UNA
DIP | 254 [ 34 | 512K X 8 MH51208RNA
(600mil)| mm | . 1IMX 8 MH1MOSTNA®
2MX 8 MH2MOSTNA®
40 | 512K X _8 | MH51208PNA
o | 2K X6 MH25616RNA
2M X_8 | MH2MOSPNA"
44 | 512K X 16 MH51216RNA
46_| 256K X 16 | MH25616PNA
Zzmp | 1.27 |46 | 128K X 16 MH12816JZ
mm | 64 | 64K X 32 MH6432NZ

% :under development

J
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X36bit Memory Module,Organization LIST
. . Loaded Memory IC Access
Hight Words TYPE NAME Thie Main Parity time | Comment
MH256328J 5.08 M5M44256BJ 8pcs 70, 80,100
256K MH256368J 5.08 M5M442568J 8pcs | MSM4256AJ 4pcs | 85,100,120
MH26636BJ 5.08 M5M442568. 8pes | MSM44266BJ pcs 80,100  |W/B Module
MH51232BJ 85 M5M44256BJ  16pcs S 70, 80,100
254mm | 512K MH51236BJ 85 M5M44256BJ  16pcs | MSM4256AJ 8pcs | 85,100,120
(1 inch) MH522368J 85 M5M44256B)  16pcs | MSM44266BJ 2pcs | 80,100  [W/B Module
MH1M36DJ 85 M5M44400J 8pcs | M5M41000BJ 4pcs | 80,100
™ MH1M36EJ ' 5.08 M5M44400AJ 8pcs | M5M41000BVP  4pcs | 80,100  [TSOP Moduld
MH1M36FJ 5.08 M5M44400AJ 8pcs | M5M44410AJ pcs | 80,100  |[W/B Module
oM MH2M36E) 85 M5M44400A)  16pcs | MSM41000BVP  8pcs | 80,100  [TSOP Moduig
MH2M36FJ 85 M5M44400AJ 16pcs | M5M44410AJ 2pcs | 80,100  [W/B Module
™ ‘MH1M36BBJ 43 M5M41000BVP  32pcs | M5M41000BVP  4pcs |70, 80,100 [FSOP Moduld
(31‘~2755) MH1M36CJ 508 | M5M44400J 8pcs | M5M41000BJ  4pcs |80.100
’ 2M MH2M36CJ 8.5 M5M444004 16pcs | M5M41000BJ 8pcs | 80,100
3277
(1.29) 4M MH4M36AJ 85 M5M44400A)  32pcs | MSM44400AJ 4pcs (80,100
40.64 ™ MH1M36BJ(SC) 8.5 M5M41000BJ  32pcs | MS5M41000BJ 4pcs |70, 80,100 | Solder Coat
(1.6) MH1M368J(g) 8.5 M5M41000BJ  32pcs | M5M41000BJ 4pcs | 70, 80,100 | gold plated
M5M4256AJ  :18PIN PLCC ,256KD (X1) page M5M44400AJ :26PIN 300mil SOJ,4MD(X4)
M5M44256BJ :26PIN 300mil SOJ,1MD (X4) Fast page Fast page
M5M44266BJ :26PIN 300mil SOJ,1MD (X4) Fast page, W/B M5M44410AJ :26PIN 300mil SOJ,4MD(X4)
M5M41000BJ :26PIN 300mil SOJ,1MD (X1) Fast page Fast page, W/B
M5M41000BVP:24PIN TSOP ,1MD (X1) Fast page
\M5M44400J :26PIN 350mil SOJ,4MD (X4) Fast page j

/-)\MlTSUBISHI ELECTRIC
SBRAM Module Organization LIST

&5 )

o

. Pin Access  [Stand-by ** LoadedIC
Words | Bits | DEVICENAME |\ mber| time (ns) |current (4A) MemoryIC Other
SIMM 256K 8 | MH25608SIN 35 70,85,100 200 M5M5256BFP 8pcs
512K 8 | MH51208SN 64 "' |70,85,100 400 MS5MS256BFP 16pcs
128K 8 MH12808TNA 32 85,100,120 100 MSMS5256BFP  4pcs M74HCT138-1FP 1pcs
256K 8 | MH25608TNA 32 85,100,120 200 M5M5256BRV/IVP 8pcs | M74HC138VP 1pcs
MH51208TNA 32 85,100,120 400 MSM5256BRV/VP 16pcs | M74HC138VP 2pcs
MH51208ANA 32 85,100,120 | undecided | M5M51008VP/RV 4pcs | M74HC138VP 1pcs
512K 8 | MH51208UNA 32 85,100,120 | undecided | M5M51008FP 4pcs M74HC138VP 1pcs
40 "* | MsM4425684 4 M66200FP Ipes
oIP MHS1208PNA 8MHZ,10MHZ | 3.5mA pcs Me6213FP 2pcs
(600mil)| 1M 8 | MHIMOSTNA **| 36 85,100,120 | undecided | M5M51008VP/RY 8pcs | M74HC138VP 1pcs
MH2MOBTNA"* [ 36 | 85,100,120 | undecided | MsM51008VP/RV 16pcs | M74HC138VP  2pcs
2M 8 we . M66200FP 1pcs
MH2MO8PNA 42 | 8MHZ10MHZ| undecided | MSM44400) 4pcs M66213FP 2pcs
*3 M66200FP 1pes
256K | 16 | MH25616PNA 46 |eMHZ1OMHZ| 3.5mA M5M44256BJ 4pcs M66213FP 2pcs
ZIMP | 64K 32 MH6432NZ 64 15,20 undecided | M5M5258BJ 4pcs

M5M5256BF P

M5M5256BRV/VP :266KSRAM TSOP

M5M51008VP/RY :1M SRAM TSOP
M5M44256BJ 1 MDRAM (X 4)SOJ
\ M5M44400J : AMDRAM (X4) SOJ

¥1:1.27mm lead pitch, ¥2:Vcc=3V, #3:Vcc=5.5V, ¥4:under development
:256KSRAMISOP

M74HCT138-1FP :Decoder SOP

M74HC138VP : Decoder VSOP
M66200FP :D RAM Controller SOP
M66213FP :AD DRESS Buffer SOP

J
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4M X9 DRAM Memory Module PIN configuration
MH4MOSAOQJ -8,-10

MAX

\

~FNOT0OorNo2ZNR2IReRR22300RIYERNERS
(=3 - N m - v © N~ N

KO0 -O0wnd00cwlunCoa0 "’OOOCLE a 8

SBa2x0<d22632823022aESa2a80 as

+ chip carrier M5M44100J -8,-10
- socket Molex Type 78810
AMP Type 643930

-

B 88.9(3.5) 5.08
338 <—— 82.14 —>'_—<_
2-¢3‘17 annnna nonan pAano AnAAn poaon annnn panonn. . nonnn fonon onm o \
N |o o o o o g
e woa g b SR |\ S ) N—— g
L non noonn ononon ponnn nonnn poanno . nonno @
A © (0] 3
o AT o o o o
el AN  Revrwwoed beoorooood AT ) | N -
Eil 4
©
Y Y mmOonn (Hininininin Im Rinininininininininininim / ||
A 1.27
2.03 2.54 8 >
~ 1 |- Al 178 o )
7.62 >
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1MX36 DRAM Memory Module PIN configuration
MH1M36DJ -8,-10

338| 107.95 l 8.5MAX
1 101.19 i :
2-43.17 A
N T 20T o8] of0 SBT oB0 80 a4 |
A © E:g Hzgiﬁzg::2335531:233:53“ 3;() w
J33 P03 pqBI a3 pdEIrdaIpqEI RS b
el AN 4% BT 0BT ofd oBd” oB3” ofi” oBd” oF
bt IS i_o okd of oBd ofd ofd of§ o |
- 3] . ' . v ]
y ©y | | O | o~ I f Y
1 A —
»-I-(—— h:3 1.27
203 127 R1.57 21 > 1<
< 248 > 6.35
<> PD1] PD2] PD3] PD4
80ns| Vss | Vss | NC | Vss
< 95.25 ~ [100ng Vss | Vss | Vss | Vss
~NOvowora 6200232202238 NIR8R8RRS883388 S8893993I9SL99359938858338359833885833R<N
2. Ca®a2 fos ~ 5 3 - 28289 283392, -
2358598588992 v0329988888888 08058 29499992y onBalataaEEe858385 0002
+ chip carrier M5M44400J -8,-10 + socket Molex Typ 78841-7202
MS5M41000BJ -8,-10 TI TS8201028B-72-00

J
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2MX36 DRAM Memory Module PIN configuration
MH2M36CJ -8,-10

2-$3.18%0.1 107.95%0.2

> 8.9MAX
< 101.19%0.2 i >
y | |  posessesss  posasanong  pannasasag  passa-acnag \
t’ (o] o {] o
g ....................................... o~
‘! q b g x x x x b d h d b ]
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2M X36 DRAM Memory Module PIN configuration
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'\MITSUBISHI ELECTRIC G /—AMITSUBISHI ELECTRIC w

2M X8 Pseudo-Pseudo SRAM Module 128K X 16 Video RAM Module
MH2MO8PNA PIN configuration MH12816JZ PIN configuration,Dimension
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/-)\ MITSUBISHI ELECTRIC

512KX16 EPROM Module
MH51216RNA PIN Configuration, Dimension

17.54

600mil DIP
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2 MITSUBISHI ELECTRIC

512KX8 SRAM Memory Module

PIN configuration,Dimension
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/—A MITSUBISHI ELECTRIC

SOCKET FOR TSOP

~

Type of Device

Package Dimension

Test,/Burn-In
Socket

Burn-In Socket

M5M5178VP,RV(64K SRAM)
M5M5256BVP,RV(256K SRAM)
M5M27C256AVP,RV(256K OTPROM)
M5M28C64AVP,RV(64K EZPROM)

28pin(Mitsubishi Original)

"1
IC51-0282-673-1

M5M41000BVP,RV

MsMa442568vP,RY (1M DRAM)

24pin(Type 1, 6X16,0.5mmpitch)

“1
IC51-0242-1006-1(20)

CTP2024001A

M5M5TO008VP, RV{TM SRAM)

32pin(Type |, 8X20,0.5mmpitch)

IC51-0322-1207-1 !

CTP032-002A "2

NBMZ7C107VP,RV(IM OTPROM)
MSM27C102VPRV(  + )
M5M27C201VP,RV(2M OTPROM)
MSM27C202VP.RV(  + )
M5M23400AVP,RV(4M MaskROM)
MBM23401AVPRV(  # )

40pin(Type |, 10X14,0.5mmpitch)

IC51-0402-965-1 '

IC162-0402-041 !

M5M44100ATP,RT
M5M44400ATP,RT

(4M DRAM)

26pin(Type 11, 300mil,1.27mmpitch)

CTP2026003B 2

\—

*1 YAMAICHI ELECTRIC MFG.CO.,.LTD. TEL OSAKA (06) 396 - 6191, CA U.S.A
*2 TEXAS INSTRUMENTS JAPAN LTD. TEL OSAKA (06) 204 - 1882, MASS U.S.A 508 - 699 - 5247

Burn-In Socket means a open top type (No Force Insertion)
Test,/Burn-In socket means a socket with lid.

408 - 452 - 0797
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MITSUBISHI IC CARD

(-,\ MITSUBISHI ELECTRIC

@!C CARD MANUFACTURING FACILITIES
DEVELOPMENT
DESIGN
PREPRODUCTION
RELIABILITY
CARD ASSEMBLY
TEST

WAFER

SUB ASSEMBLY

KITA-ITAMI WORKS

KUMAMOTO WORKS

KITA-ITAMI WORKS

LS| LAB
TAJIMA 9
FACTORY/ ¢/

FUKUOKA WORKS

SAIJO FACTORY

\ KUMAMOTO WORK

LOCATION OF MANUFACTURING FACILITIES

TOKYO HEAD-QUARTER

MELCARD ™\

J

MITSUBISHI IC CARD

(—A MITSUBISHI ELECTRIC

uCOMPUTER CARD
8bit y-com+-EEPROM

(2KB or 8KB)

2\
CONTACT
TYPE

MELCARD

CLASSIFICATION

'RAM CARD
[CMOS SRAM+-BATT])

MEMORY CARD

IC CARD

MAGNETIC

COUPLING

CONTACT-
LESS TYPE




MITSUBISHI MEMORY CARD (I)

Products Type name Access (ns) Other Sample | Production Note
32KB| MF332A—-M4DAPXX 200 [W/0 buffer - Yes
32KB| MF332A-MDDAPXX 200 - Yes
64KB| MF364A—M2DAPXX 200 |W/0 buffer - ‘Yes
64KB| MF364A—M9DAPXX 200 - Yes
W/0|128KB| MF3128-M1DAPXX 200 - Yes
128KB| MF3128-M1EAPXX 250 - Yes
W P|256KB| MF3256—-M1DAPXX 200 - Yes
. 256KB| MF3256—M1EAPXX 250 - Yes
S B M|512KB| MF3512-M1DAPXX 200 - Yes
t 512KB| MF3512—-M1EAPXX 250 - Yes
a
t 256KB| MF3256—M3EARXX 250 ]4.21:, Built in - Yes
i 2 P 512KB| MF3512—M3EARXX 250 rechargeable battery| — Yes
c 8 bit
60 pin 32KB| MF332A—-MADAPXX |. 200 - Yes
R 64KB| MF364A—-M6DAPXX 200 - Yes
A 128KB| MF3128—-M6DAPXX 200 - Yes
M 128KB| MF3128-M6EAPXX 250 - Yes
256KB| MF3256—M6DAPXX | 200 - Yes
W/ |256KB| MF3256—M6EAPXX 250 N Yes
256KB| MF3256—-MGDAPXX 200 |Low Stand-by Yes| '91/1Q
W P|256KB| MF3256—MHDAPXX 200 |Low Voltage Yes | '91/1Q |Low Stand-by
. 512KB| MF3512—M6DAPXX 200 - Yes :
B M{512KB| MF3512—-M6EAPXX 250 - Yes
512KB| MF3512-MGDAPXX 200 |Low Stand-by Yes| '91/1Q.
512KB| MF3512—-MHDAPXX 200 |[Low Voltage Yes| '91/1Q |Low Stand-by
" 1MB| MF31MO—-M6DAPXX 200 1Mbit SRAMXS8 Yes| '91/1Q
2MB| MF32MO-M6DAPXX | 200 1Mbit SRAMX16 Yes| '91/1Q
Note : [Card thickness : 3.4m unless otherwise noted, Panel material : Metall
2P : two-piece connector type, C/E : Card edge type
8 bit: data width =8bit type, 16 bit: data width =16bit type
W,/ : with , Ww/0 : without

B M : battery monitor option, WP : write protect option




MITSUBISHI

MENMORY CARD (IL)

Products Type name Access (ns) Other Sample | Production Note
128KB| MF3129-M1DAPXX 200 - Yes
W/0|128KB| MF3129-M1EAPXX 250 - Yes
256KB| MF3257—-M1DAPXX 200 - Yes
W P|256KB| MF3257-M1EAPXX 250 - Yes
. 512KB| MF3513-M1DAPXX 200 - Yes
B M|512KB| MF3513-M1EAPXX 250 - Yes
2 P16 bit '

64KB| MF365A—M6DAPXX 200 - Yes
S |60 pin 128KB| MF3129—-M6DAPXX 200 - Yes
t W/ | 128KB| MF3129-M6EAPXX 250 - Yes
a 256KB| MF3257-M6DAPXX 200 - Yes
t W P|256KB| MF3257-M6EAPXX 250 - Yes
i . 512KB| MF3513-M6DAPXX 200 - Yes
‘c B M{512KB| MF3513—-M6EAPXX 250 - Yes
1MB| MF31M1—-M6DAPXX 200 1Mbit SRAMX8 |Yes | '91/1Q
R 2MB| MF32M1-M6DAPXX 200 1Mbit SRAMX16 |Yes | '91/1Q

A
M 32KB| MF332A-MCDACXX 200 - Yes
W/0| 64KB| MF364A—-M8DACXX 200 - Yes
128KB| MF3128—-M2DACXX 200 - Yes
C/E|8bit{W P|128KB| MF3128—-M2EACXX 250 - Yes
. 256KB| MF3256—M2DACXX 200 - Yes
B M|256KB| MF3256—M2EACXX 250 - Yes
512KB| MF3512—M2DACXX 200 - Yes
512KB| MF3512—-M2EACXX 250 - Yes




MITSUBISHTI

MEMORY CARD (II)

Products Type name Access (ns) “Other Sample | Production Note
32KB| MF332A-MBDACXX 200 - Yes
64KB| MF364A—-M7DACXX 200 - Yes

128KB| MF3128-M7DACXX 200 - Yes
W/ |128KB| MF3128-M7EACXX 250 - Yes
8 bit 256KB| MF3256—-M7DACXX 200 - Yes
W P|{256KB| MF3256—-M7EACXX 250 - Yes
. 512KB| MF3512-M7DACXX 200 - Yes
S B M|512KB| MF3512—-M7EACXX 250 - Yes
t 1MB| MF31MO—-M7DACXX 200 1Mbit SRAMXS8 Yes| ’'91/1Q
a 2MB| MF32MO—M7DACXX 200 1Mbit SRAMX16 Yes| '9I/1Q
t 128KB| MF3129-M1DACXX 200 - Yes
i [C/E W/0|128KB| MF3129—-M1EACXX 250 - Yes
c 256KB| MF3257—M1DACXX 200 - Yes
W P|{256KB| MF3257—-M1EACXX 250 - Yes
R . 512KB| MF3513-M1DACXX 200 - Yes
A 16 bit B M|{512KB| MF3513-M1EACXX 250 - Yes
M ' 64KB| MF365A-M7DACXX | 200 = | Yes
128KB| MF3129-M7DACXX 200 - Yes
W/ [128KB| MF3129-M7EACXX 250 - Yes
256KB| MF3257-M7DACXX 200 - Yes
W P|{256KB| MF3257-M7EACXX 250 - Yes
. 512KB| MF3513-M7DACXX 200 - Yes
B M|512KB| MF3513-M7EACXX 250 - Yes
1MB| MF31M1-M7DACXX 200 1Mbit SRAMXS Yes '91/1Q

2MB| MF32M1—-M7DACXX 200 1Mbit SRAMX16 Yes 91/1Q .
32KB MF432A-F2EAPXX 250 256K X 1pc - Yes
64KB MF464A—-F1EAPXX 250 256K X 2pcs| - Yes
128KB MF4128-F1EAPXX 250 256K X 4pcs| - Yes
O |2 P 128KB MF4128-F3EAPXX 250 1M X 1lpc — Yes
T 8 bit 256KB MF4256—-F1EAPXX 250 256K X 8pcs| - Yes
P |60 pin 256KB MF4256—-F3EAPXX 250 1M X 2pcs| - Yes
512KB MF4512-F1EAPXX 250 512K X16pcs| — Yes
512KB MF4512-F3EAPXX 250 1M X 4pcs| - Yes
1MB MF41MO-F1EAPXX 250 1M X 8pcs| - Yes
2MB MF42MO-F1EAPXX 250 1M X16pcs| - Yes




MITSUBISHI

MEMORY CARD (IV)

Other

Products Type name Access (ns) Sample | Production |- Note
64KB MF465A—F1EAPXX 250 256K X 2pcs - Yes |CE/OE W/0 buffer
128KB MF4129—-F1EAPXX 250 256K X 4pcs - Yes
128KB MF4129—-F3EAPXX 250 1IMX 1pc - Yes
2 P 256KB MF4257-F1EAPXX 250 256K X 8pcs - Yes
16 bit 256KB MF4257—-F3EAPXX 250 1M X 2pcs - Yes
60 pin 512KB MF4513-F1EAPXX 250 256K X16pcs - Yes
512KB MF4513—-F3EAPXX 250 1M X 4pcs - Yes
1MB MF41M1-F1EAPXX 250 1M X 8pcs - Yes
2MB MF42M1—-F1EAPXX 250 1M X16pcs - Yes
4MB MF44M1-F1DAPXX 200 2M X16pcs |Yes| '91/1Q
32KB MF432A-F3EACXX 250 256K X 1pc Yes| '91/1Q
64KB MF464A—-F2EACXX 250 256K X 2pcs |Yes| '91/1Q
128KB MF4128-F2EACXX 250 256K X 4pcs |[Yes| '91/1Q
128KB MF4128—-F4EACXX 250 1M X 1pc Yes| '91/1Q
0] 8 bit 256KB MF4256—-F2EACXX 250 256K X 8pcs |[Yes| '91/1Q
T 256KB |- MF4256—-F4EACXX 250 1M X 2pcs |[Yes| "91/1Q
P 512KB MF4512—-F2EACXX 250 256K X16pcs |Yes| '91/1Q
512KB MF4512—-F4EACXX 250 1M X 4pcs |Yes| '91/1Q
1MB MF41MO—-F2EACXX 250 1M X 8pcs |[Yes| '91/1Q
B 2MB MF42MO—-F2EACXX 250 1M X16pcs [Yes| '91/1Q
64KB MF465A—-F2EACXX 250 256K X 2pcs |[Yes| "91/1Q [CE/OE W/0 buffer
128KB MF4129—-F2EACXX 250 256K X 4pcs |[Yes| '91/1Q
128KB MF4129—-F4EACXX 250 1M X 1pc TBD| TBD
256KB MF4257—-F2EACXX 250 256K X 8pcs |[Yes| '91/1Q
16 bit 256KB MF4257-F4EACXX 250 1M X 2pcs |Yes| '91/1Q
512KB MF4513—-F2EACXX 250 256K X16pcs |Yes| "91/1Q
512KB MF4513-F4EACXX 250 1M X 4pcs |Yes| '91/1Q
1MB MF41M1-F2EACXX 250 1M X 8pcs |Yes| '91/1Q
2MB MF42M1—-F2EACXX 250 1M X16pcs |Yes| "91/1Q




MITSUBISHI

MEMORY CARD (V)

Products Type name Access (ns) Other Sample | Production Note
% . P 512KB | MF7513—-F3EAPXX 250 4AM X 1lpc — | ’91/1¢
1% 0 o 16 bit 1MB | MF71M1-F3EAPXX 250 4M X 2pcs — | Yes

Pin
2MB | MF72M1-F3EAPXX 250 4M X 4pcs — | ’91/1q
8bit] BS512KB | MF1512-M1CAPXX 150 — | Yes
D
2 2 P 512KB | MF1513—-M1CAPXX 150 — | Yes
M |60 pin| 16 bit 1MB | MF11M1-M1CAPXX 150 — | Yes
2MB | MF12M1-M1CAPXX 150 — | Yes
3MB | MF13M1-M1CAPXX 150 — | Yes
8KB| MFS808A—-F1EAPXX 250 Yes| ’'91/10Q
. 16KB| MF816A—F1EAPXX 250 Yes| ’91/10Q
IED 2 P - W/| 32KB| MF832A—-F1EAPXX 250 Yes| '91/1Q
it

g 60 pin WP| 64KB| MF864A-F1EAPXX 250 Yes| '91/1Q
M 128KB| MF8128-F1EAPXX | 250 Yes| '91/1Q
192KB| MF8192—-F1EAPXX 250 Yes| '91/1Q




MITSUBISHTI MEMORTY CARD (VD

Products Type name Access (ns) Other Sample | Production Note
S 64KB| MF365A—L2DATXX 200 ‘ Yes | "91/2Q | JEIDA PC9 Ver 4
t 2 P{8/16)]W P|128KB| MF3129—-L2DATXX 200 Yes | "91/2Q [PCMCIA Ver 1.0
a . 256KB| MF3257—L2DATXX 200 Yes | '91/1Q
t R|68PinBit|[B M|{512KB| MF3513—-L2DATXX 200 Yes| '91/1Q
iA 1F 1MB| MF31M1—-L2DATXX 200 Yes| '91/1Q
c M 2MB| MF32M1—-L2DATXX 200 Yes | '91/1Q
256KB| MF4257—-G1EATXX 250 '91/3 "91/2Q
(o) 2 P|8/16 512KB| MF4513—-G1EATXX 250 '91/3 "91/2Q
T 1MB| MF41M1-G1EATXX 250 "91/3 "91/2Q
P 68Pin Bit 2MB| MF42M1—-G1EATXX 250 "91/3 '91/20Q
A4MB| MF44M1-G1EATXX 250 '91/3 "91/2Q
M 512KB| MF7513—-G1DATXX 200 TBD TBD JEIDA PC9 Ver 4
A 2 P|8/16 1MB| MF71M1—-G1DATXX 200 TBD TBD |PCMCIA Ver 1.0
S 2MB| MF72M1—-G1DATXX 200 91/10| '91/2Q
K R|{68Pin Bit 4MB| MF74M1—-G1DATXX 200 91/10( "91/2Q
(@) 8MB| MF78M1—-G1DATXX 200 '91/10| '91/2Q
M 16MB| MF716M—G1DATXX 200 91/30( '91/4Q
P 2 pla/ie 256KB| MF8257—-G1EATXX 250 TBD TBD JEIDA PC9 Ver 4
1 . 512KB| MF8513—-G1EATXX 250 TBD TBD |PCMCIA Ver 1.0
a
lsl 68Piq Bit 1MB| MF81M1—-G1EATXX 250 "91/2 "91/20Q
2MB| MF82M1-G1EATXX 250 '91/2 "91/20Q
Note : [Card thickness : 3.3m unless otherwise noted, Panel material : Metal]
2P : two-piece connector type
8/716bit: data width =8bit or 16bit (controllable)
W/ : with , w,/0 : without

BM- : battery monitor option, WP : write protect option




MITSUBISHTI

OTP Programming Adapter

»

MEMORY CARD (VI

Products Type name Applicable OTP IC Sample | Production Note
MFT2A01-001 256Kbit - Yes
2 P MFT2A02-001 1Mbit - Yes
MFT2A03-001 1Mbit (data width=16 bit) - Yes
C/E MFT2A01—-002 256Kbit - Yes
MFT2A02—-002 1Mbit - Yes
Connector
Products MELCO Type name Mfr. & Type name Sample | Production Note
Right same length MFC60P1-01—R2 |Du pont 69740-001 - Yes
Angle
longer GND pin | MFC60P1—-05—R2 |Du pont 86291—-001 - Yes
same length MFC60P1-01—S2 {Du pont 69739-001 - Yes
2 P | Straight
longer GND pin | MFC60P1—-05—S2 |Du pont 86465-001 - Yes
—_— Du pont 86933-001 Yes —
Ejector
—_— JAE JC20EA-D60OPR-LT1-Al1|{Yes —
Right Angle MFC50C1—-01—-R1 - Yes
C/E HGC342—-
Push-in Push-out| MFCS50E1—-CO0O1 |[Hoshiden Electronics 01-200 Yes -




MITSUBISHI IC CARD

2 MITSUBISHI ELECTRIC

TREND OF MEMORY ICS FOR MEMORY CARDS

‘89 91
- DRAM
SRAM SRAM
EEPROM

-

FLASH
EEPROM

MASK ROM MASK ROM

MELCARD ™\

APPLICATION

PC, FAX

PC,TERMINALS

FA,COMMUNICATION

PC,0A,COMMUNICATION
POS (ECR)

PRINTER,PC

PC,PRITER

PC:Personal Computer J

MITSUBISHI IC CARD

/}\ MITSUBISHI ELECTRIC

MELCARD ™

Application of High Capacity Memory Card

Application

Electric typewriter (SRAM)

i Word processor (SRAM)

8KB 16KB 32KB 64KB 128KB 256KB 512KB 1MB 2MB 4MB
Memory Capacity

9



MITSUBISHI IC CARD

s MITSUBISHI ELECTRIC
/ Application Systems and mELEARD\

Memory Capacity of Memory Card
4
8MB
MULTI-FUNCTION TERMINAL l
2MB

512KB PERSONAL COMPUTER/WORKSTATION

128K|N \
saks \HAND HELD COMPUTER
LATOR

-
——»

‘\
e ——

CALU

ELECTRIC INSTRUMENTK —/ ETW,
PPC
f L.B.P.
MEASUREMENT INSTRUMENT

\ NC MACHINES INDUSTRIAL ROBOT \\ /

IC MEMORY DISK
(REPLACEMENT FROM FDD)

MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC ITIEL['ARD\
APPLICATION EXAMPLES FOR
PERSONAL COMPUTER

WITH MEMORY CARD
WITHOUT MEMORY CARD CASET ((::As[-:n

USING FLOPPY DISK ||USING MEMORY CARD

1 |
CD))O

NiNg)

0 SRAM CARD
o OTPROM CARD
SOFTWARE/DATA MROM CARD
PLUS MEMORY PLUS MEMORY
EXPANSION EXPANSION

MEMORY EXPANSION DRAM CARD]
BOARD | (DRAM CARD) [SRAM CARD

\_ /
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/—}‘MITSUBISHI ELECTRIC

MARKET TRENDS and
MITSUBISHI DEVELOPMENT PLAN

MITSUBISHI IC CARD

MELCARD

'88 '89 ‘90 91

'92

Market

FEEPROM

Developme
plans

DRAM

AS

SRAM ¢

% ASIC CARD ( I):Mix memory card

ASIC CARD (ll):Multi-function card having custom ICs.




MITSUBISHI IC CARD

/—)\ MITSUBISHI ELECTRIC

MELCARD
DEVELOPMENT STRATEGY for MEMORY CARD
A
l:] :now,available
4MB
SRAM
CARD :2nd step
>.
E under development
E i :3rd step
S VB i i under planning
SRAM,
OTP
CARD .
* Application Specific
(including mix-memory card)
FUNCTION
- . J

MITSUBISHI IC CARD

MELCARD

(—A MITSUBISHI ELECTRIC

DEVELOPMENT STRATEGY
of NEW(HR) MEMORY CARD

1. APPLICATION of MOST ADVANCED IC
to CARD

A) SRAM 256kb — 1Mb

B)DRAM 1Mb  — 4Mb

C) OTP 2Mb —  (4Mb)

D) MASKROM 4Mb — (8~16Mb)

E) FEEPROM (1Mb)

F) HCMOS LOGIC and ASIC for INTERFACE




MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC mELMRD\

2. IMPROVEMENT of CARD RELIABILITY
with TSOP IC

A) SEVERE BURN-IN TEST to TSOP IC
B) COMPLETE TESTING to TSOP IC

C) ZERO FAILURE in PROCESS of CARD
ASSEMBLY

\_ J

MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC MELCARD ™

3 * HIGH RELIABLE PCB ASSEMBLY PROCESS

AYWIRE BONDING
—NO-OXIDIZATION SOLDERING
(with non-active gas)
B)REFLOW SOLDERING
—VAPOR PHASE SOLDERING
AIR FLOW SOLDERING
(in low temperature and uniform heating)

13



MITSUBISHI IC CARD

/—}\MITSUBISHI ELECTRIC— MELCARD ™
Memory Cards New Product Plan

Sample Production
- 1MB/2MB SARM Cards ‘Yes 91/1Q
- 512KB to 3MB DRAM Cards ‘Yes Yes
- 4MB to 12MB DRAM Cards :91/1Q 91/2Q
- 128KB to 2MB Flash E°PROM Cards ~ :91/1Q 91/ 2Q
- JEIDA Ver.4(PCMCIA) Cards Yes 91/1Q
g -
)‘ MITSUBISHI IC CARD
MITSUBISHI ELECTRIC
- MELCARD

FEATURES of MELCARDS

® Uses TSOP(1.O0mmt) for most advanced memory and
high reliability.

® One to 16(~24) memory ICs can be mounted in
a card

® AS ICs can be mounted in a card.
® Apply special screening tests to memory ICs.
® Buffered interface.

® Ability to change memory type(SRAM, OTP, MROM:-:-),
capacity(32KB to 8MB), or data bit width(8bit, 16bit)
without changing connector type.

AN J
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(A MITSUBISHI ELECTRIC

MITSUBISHI IC CARD

CHIP Tr.Di
YT

~R.ALLAY
0.55t
~FRAME ~PANEL CHIP CR
0.3t 0.2t MAX 1.0t N
o
s SOPLOt \ —h ) N
BATTERY| = \ /T ¥
2.5t BF ®
s.0pP 1.0~ / 0
Y f \ N
(o]
~-P.C.B PANEL “—SPACER —FRAME
0.5t 0.2t 1.0t 1.05t

MELCARD ™

/

-

2 MITSUBISHI ELECTRIC

MITSUBISHI IC CARD

MELCO TSOP SERIES PLAN

ﬂ'IELMRD\

24 Pin| 6mm ._ ZE %/////% _
28 Pin| 8mm 2M _ _ _
32 Pin| 8mm _ _ _




MITSUBISHI IC CARD

/— 2 MITSUBISHI ELECTRIC _—mELMRD\

Reliability Evaluation Flow
for New Products

Reliability evaluation
of the
new component parts

Reliability evaluation
of the module
fabricated with the
new component parts

Electrical characteristic evaluation:
temperature dependence and
parameter distribution

Reliability evaluation
of memory cards

K_A MITSUBISHI ELECTRIC——————

CUSTOMER-DEFINED ARTWORK
DEVELOPMENT FLOW

The following exhibits the typical development
flow for customer-defined artwork development.

MITSUBISHI IC CARD

MELCARD

CUSTOMER

| DESIGN ORIGINAL
(2x CAMERA-READY ART)
< FONT DEFINITION

MITSUBISHI ELECTRIC

(8 WEEKS)

« COLOR DEFINITION
| AND SAMPLES
+ ART DEVELOPMENT P.O.

| *

) PRODUCE PANEL

PROTOTYPES AND COLOR
TOLERANCE

]

¥

- CUSTOMER WRITTEN
APPROVAL OR CHANGES

! (10 TO 12 WEEKS)

v

MANUFACTURING
1 OF THE CARD

¥

| DELIVERY

Note that artwork is NOT released for
volume Memory—Card production unless
Mitsubishi Electric Corp. has received
the customer’'s written approval of
artwork prototypes. -

Typical turn-around time from customer

\

inputs to delivery of artwork prototypes
is 8 weeks. Non-standard artwork
turn-around tims will vary. Pricing for
customer-defined artwork development

is quoted upon customer request.
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(- S\ MITSUBISHI ELECTRIC

Reliability Test Results

MITSUBISHI IC CARD

MELCARD™

of TSOP
Test Items | Test Conditions Sample Sample Size|Failures
Solderability |230C, Ssec M5M5256VP 22 (o)
Measuring items|M5EM27256VP 22 (0]
: visual M74HC138VP 22 (o]
4066VP,245VP
M51959VP 22 (o)
Temperature | —65C ~150C [M5M5256VP 160 (o]
Cycling 100° MBEM27256VP 50 o
M74HC138VP 50 (0]
4066VP,245VP
M51959VvP 50 (o)
High 150°C, 1000h MBME256VP 160 o
Temperature M5M27256VP 196 o
Storage M74HC138VP 110 o)
4066VP,245VP
M51959vP 88 o
Humidity 85C/85% RH [MEM5256VP 176 (0]
Bias 5.0V, 1000h MBEM27256VP 10 (o]
M74HC138VP 110 (o)
4066VP,245VP
M51959vP 88 (o)
Pressure 121C, 2atm M5M5256VP 242 0
Cooker 240h M74HC138VvP 110 (o)
Test 4066VP,245VP
Operation 125¢C, 6.0V M5M5256VP 352 (o]
Life 1000h
Test 150C, 8.5V M74HC138VP 110 (o]
1000h 4066VP,245VP

QYYD OI IHSIBNSLIW

-

Note 1. Pre-conditionings for PCT and moisture resistance:
Bake(125C, 24h)—VPS(215TC, 10sec)
Note 2. Measuring items: electrical characteristics




/—A MITSUBISHI ELECTRIC

N

MITSUBISHI IC CARD

Memory Cards

Reliability Test Results of Memory Card

MELCARD

(HR Series)
Test ltems Test Conditions Sample Size | Failures
High Temperature Bias |85C, 5V, 1000h 67 o
Low Temperature Storage|—40C, 1000h 27 (o]
Moisture Resistance 85C/85% RH,1000h 56 o)
Temperature Cycling —40TC~85C, 10> 67 o
Vibration ;ﬁ?g("(\lz .ZP), 10~55Hz, 16 (o)
Bending 5kg stress, 100times 37 (o}
Torsion 5kg stress, 100times 37 o
Fall 0.75m,plastic tile, 3times| 27 0o

Note 1. Measuring items: electrical characteristics.

J

/-AMITSUBISHI ELECTRIC

2-Stage Quality Assurance Test
QO Module Assembly and Test

MITSUBISHI IC CARD

[ TIQAT

vjj QAT
Ship

O Card Assembly and Test

MELCARD

QA,T

Module

Electrical

Grupe A

Visual Mechanical

Grupe B

Temperature Cycling

Grupe C

Temperature Cycling

Storage

Operating Life

Moisture Resistance

o)l¢]e]e]e]e]e)

Vibration

Bending

Torsion

Fall,etc.

olojojololololo] |ojo| 8
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61

Pin Description of Connector (HR Series) 60Pins 2P Type

0dd numbered pins Even numbered pins
Pin SRAMSRAM OTP | OTP MASKMA SK| E%PRoM [DRAM |Pin SRAMSRAM OTP | OTP MASKMA SK]| E%PRoM [DRAM
No. | Symbol | 8 bit |16 bit| 8 bit |16 bit| 8 bit |16 bit| 8 bit | 16 bit| [No. [ Symbol | 8 bit |16 bit| 8 bit |16 bit | 8 bit| 16 bit | 8 bit | 16 bit
8MB | SMB | SMB | SMB | 8MB | 8MB | 192 KB|| 3MB 8MB | 8MB | 8MB | SMB | SMB | 8MB | 192 KB|| 3MB
1{C 1|N.C|N.C|N.C|{N.C[N.C{N.C|N.C|N.C 2|BNC|B M|B M|N.C|N.C|N.C|N.C|N.C|N.C
3 r!.C/Vppl N. C{N. C|Vppl|VPPl|N.C|N.C|N.C|N. C 4 Vpp2/NNQN. C|N. C|N. C|Vpp2(N.C[N.C|N. C|N. C
5|A12|A12|A12|A12|A12|A12|A12|A12|CASE 6|CD1|CD1|CD1|CD1{CD1|CD1|CD1|CD1|CD1
TIA 7T|A 7|A 7T|A 7|A 7|A T|A T|A 7T)|A 7 8|A15|A15|A15|A15|A15[A15|A15|A15|RASD
9]A 6]A 6|]A 6|A 6/A 6|A 6|]A 6]A 6JA 6 10|A16|A16|A16|A16|A16|A16|A16|A16|RAST
11]A 5/A 5(A 5|A 5|]A 5]A 5|]A 5|A 5|A 5 12|A17[A17|A17|A17|A17|A17|A17|A1T7|RAS2
131A 4]/A 4]A 4|A 4|A 4|/A 4]A 4|A 4)A 4 14| A18{A18|A18(A18|A18|A18|A18|N. C|RAS3
15]A 3]A 3(A 3|A 3]A 3]A 3]A 3|A 3|A 3 16 |A19|A19|A19|A19|A19|A19|A19|N. C|CASD
17|A 2|A 2|A 2|A 2|A 2|A 2|A 2|A 2[A 2 18| A20|A20|A20|A20|A20|A20|A20|N. C|CAS1
19]A 1]A 1]A 1]A 1|A 1]A 1]A 1]A 1A 1 20|A21|A21|A21|A21|A21|A21|A21|N. C||CAS2
21/A O|/A O|A O(A O|A O|A O|A O|A Of|A O] |22|A22|A22|N.C|A22|N.C|A22|N.C|N. C|CAS3
23/D Oo|/D O|/D O0|D O|D O/D O|D O|/D OfD O 24|D 8|N.C|D 8|N.C|D 8|N.C|D 8|N.C|D 8
25/ 1{D 1|D 1|(D 1|/D 1|(D 1D 1|{D 1D 1 26|D 9|N.C|D 9|N.C|D 9|N.C|D 9|N.C|D 9
27D 2D 2|{D 2|D 2|D 2|{D 2|D 2|D 2|D 2({|(28|D10(N.C|D10|N.C|D10|{N.C|D10{N.C|D10O
29[ GND|GND |GND | GND | GND | GND | GND | GND | GND 30 |GND |GND |GND |GND [ GND | GND | GND | GND | GND
31|{b 3|D 3|D 3|D 3|D 3{D 3|D 3|D 3D 3 32|GND|{GND|GND |GND |GND |GND | GND | GND | GND
33|D 4|D 4|D 4|D 4|{D 4|D 4|D 4|D 4|D 4 34|D11|N.C|D11|N.C|{D11|N.C|D11|N.C|D11
35|b 5D 5|D 5|D 5|D 5D 5|D 5|D 5|/D 5||36|D12|N.C|D12|N.C|D12|N.C|D12|N.C|D12
37|D 6/D 6/D 6|D 6|/D 6|D 6|D 6|D 6|D 6 38| D13|N.C|D13|N.C({D13|N.C|D13|N.C|D13
39| 7D 7|D 7|D 7|D 7|D 7|D 7|D 7|D 7{|40|D14|N.C[{D14|N.C|D14|N.C|D14|N.C|D14
41|C E|C E|C E|C E|C E|C E|C E|C E|N.C||42|D15|{N.C|D15|N.C|D15(N.C|D15|N.C|D15
431A10]A10]A10|A10|A10|A10|A10|A10|N.C||44|S 1|N.C|S 1|N.C|N.C|N.C|IN.C|N.C|fN.C
45|0 E|O E|O E|O E|O E|O E|O E|O E|N.C| |46 F/M2|N. C|S 2|N. C|PGNZ[N.C|N.C|N.C|N.C
47|A11|A11|A11|A11|A11|A11|A11|A11||CAS5| |48 |WN.C|W P|W P|N.C|N.C|[N.C|N.C|W P|N.C
49]1A 9]A 9(A 9|A 9]A 9]A 9]A 9|A 9|N.C 50|C 2|N.C[N.CIN.C|N.C|N.C|[N.C|N.C|N.C
51{A 8/A 8/A 8|A 8/A 8/A 8/A 8|A 8||A 8| |52|B 0 |B0(GND) B)(GND)| B0O(GND)| B0 (GND)| B0 (N.C)| BO(N.C)] BO(N. C}| B0 (GND)
53|A13|A13|A13|A13|A13|A13|A13|A13|RAS4| |54 |B 1 |B1(GND)| B1(GND)| B1(N.C)| B1(N.C)| B1(GND)| B1(GND)| B1(N.C)| B1(GND)
55|A14|A14|A14|A14|A14|A14|A14|A14||RAS5| |56 |B 2 |B2(GND)| B2(GND)| B2(GND)| B2 (GND)| B2 (GND)| B2 (GND)| B2 (GND)| B2 (N.C)
57 |WE/MM|W E|N. C|PGMN1|PGMI|N.C|N.C|W E|W E 58| CD2|CD2|CD2|CD2|CD2|CD2|CD2|CD2|CD2
59|Vcec|Vecec|{Vecec|Vece|Vecec|Vce|Vece|Vecc|Vee 60|Vcc|Vcec|Vece|Vecec|{Vcec|Vecec|Vcec|Vecc|Vece
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ist of Symbols
Symbol Name Function
NC No Connection No signal shuld be applied to NC.
BM,//NC | Battery Monitor Monitor pin of built-in battery voltage.
/ No Connection / No signal should be applied to NC.
C D, Detector for card insertion or removal.
CDh1, Card Detector CD is connected to GND for CE type,
CD2 CD1 and CD2 are shorted together and not being
connected to GND for 2P (60-pin) type.
Address bus line.
AO~A 2 2 | Address Bus Max.No is depend on memory capacity and unnecessary
pins are NC.
DO~D7 | Data Bus Data bus line.
Lower 8bits Data for 16bits bus type .
D8~D 15 | Upper 8bits Data| Data bus line for 16bits bus type use only.
Bus Upper 8bits Data for 16bits bus type .
C E Card Enable When CE is "L", the card is active for read/write.
W E Frite Enable For 8bits bus card use only.
Fhen WE is "L", the card allows to write data.
O E Output Enable When OF is "L", the card allows to read data.
S 1, frite Enable of For 16bits bus card use only.
LOWE Lower 8bits Data| When "L", the card allows to write lower 8bits data.
s 2, Frite Enable of For 16bits bus card use only.
HIWE Upper 8bits Data| When "L", the card allows to write upper 8bits data.
Apply a rated voltage in programming mode.
Vrppl, | Power supply for| ( programming, verify, and pragram-inhibit )
Programming use Connected to Vcc in condition of read, output
Vpp 2 of OTP card disable and standby modes.
Vppl : Lower 8bits use for 16bits bus type.
Vpp2 : Upper 8bits use for 16bits bus type.
PGM1, OTP card use only.
Program Fhen PGM is specified in pin assignment.
PGM2 PGMlor2 : "L" for program, "H" for verify.
Frite Protect Monitor pin of write protect switch condition.
WP_,/NC | Monitor "H" level (Vec level) at write protect condition,
/ No Connection "L" level (GND level) at normal condition.
/ No signal should be applied to NC.
cl, C2 Cl and C2 are reserved for future use, normally NC.
BO, B1, 2P type (60pin) use only.
B2 These pins are used to distinguish a kind of card.
Vcec Power Supply Power supply for card.
GND

21




Pin Configuration of JEIDA/PCMCIA Card

Pin Pin
No. | Symbol | I/0 Function No. | Symbol | I/0 Function

1 | GND ov 35 | GND ov

2| D3 |1/0 |Data 1/0 36 | CD1 | 1/0 | Card Detect 1

31 M4 1/0 ] 37 | D11 I/0 | Data 1/0

4 | D5 1/0 » 38 | D12 1/6 7

5 | Db 1/0 » 39 | D13 | 1/0 "

6 | D7 1/0 » 40 | D14 1/0 ]

7 | CB1 |1 |Card Enable 1 4 | D15 | 1/0 »

8 | Al0 I Address input 42 | CE2 |1 Card Enable 2

9 | OF I Output Enable 43 | RFSH | I Refresh for PSRAM

10 All I Address input 44 RFU Reserved for Future Use
11 | A9 I » 45 | RFU »

12 A8 I j 46 Al7 I Address input

13 | A13 I » 47 | Al8 I "

14 | Al4 I ] 48 | Al19 I »

15 | WE(PGM)| I Write Enable (Program input) | 49 | A20 I »

16 | RDY/BSY 6 | Ready/Busy for EEPROM 50 | A21 |1 »

17 vCC Power Supply 51 vCC Power Supply

18 | VPPl Power Supply for Program 52 | VPP2 Power Supply for Program

(Even Byte) (06dd Byte)

19 | Alb I Address input 53 A22 I Address input
20 | A5 |1 » 54 | A23 |1 »
21 | Al12 I » 55 | A24 I »
22 | AT I » 56 | A25 I »
23 | A6 1 » 57 | RFU Reserved for Future Use
24 | A I ] 58 | RFU »
25 | M I » 59 | RFU p)]

26 | A3 I n 60 | RFU ]
27 A2 I n 61 | REG I Attribute Memory select
28 | Al I » 62 | BVD2 | O Battery Voltage Detect 2
29 | A0 I » 63 Bl | O Battery Voltage Detect 1
30 | Do 1/0 | Data 1/0 64 | D8 I/0 | Data 1/0
31 | D1 1/0 » 65 | D9 1/0 »
32 | D2 1/0 » 66 | D10 1/0 »

33 | Wp 0 Frite Protect 67 | Cp2 |o Card Detect 2
34 | GND ov 68 | GND ov

Note 1 : Pins 36 and 67 are grounded.
2 : No signal should be applied to any “RFU" pin.

22




f)‘ MITSUBISHI ELECTRIC

\_

[32KB / 64KB / 128KB / 256KB / 512KB / 1MB / 2MB]

Mitsubishi SRAM card is consisted of 256kb or 1Mb
SRAM ICs with VSOP (TSOP),many kinds of buffer ICs,
decoder ICs and voltage detectors.

MITSUBISHI IC CARD

SRAM CARD

- Write protect switch : with or without
* Battery monitor terminal : with or without

- Access time : 200ns (150ns type is also available by screening)

» Card dimension : 54.0X85.6X3.4t (mm)

- Buffer on address bus,data bus and control lines

Application

Book type personal computer,Handy-terminal,
Multifunction terminal,POS-terminal etc.

MELCARD "

J

-

2 MITSUBISHI ELECTRIC

MF3513-M6DAPXX

BLOCK DIAGRAM

MITSUBISHI IC CARD

[512KB SRAM CARD]

MELCARD

8
A7 — - . b
A16 —— | ADORE
AlS —— DECODER [ _ 1
s — | OE WE L D15
] | D14
::f ] ] — D13
— ] 15 MEMORY 8 L o1z
AA'g — | 7 MSM5256VP/ RV X8| <] — g::)
A8 — pPuLLUP || —
A7 ——| RESISTORS }—| Aogcgss- . — g:
A6 —— 10Ka. I o crERs DATA-8US
AS —— — BUFFERS | |
A4 —] L | o
:: — ] 1B MEMORY 8 — g.:»
Al —— | MSM5256VP/RV X8/ — o4
A0 — 1 — D2
cE [ — D1
CE — — — €S OF WE _ bo
AWESS ] “Ope F T
AIWES2) — —  Bus
LOWEGH — — BUFFERS [<—
L | D —
1
$ wg:'z PROTECT Rwp
VOLTAGE DETECTOR o OFF _ wp
Veg ———i AND
POWER CONTROLLER




MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC MELCARD
MF3513-M6DAPXX

Card enable access time Output enable access time
Vee Ta=25C Vee Ta=25TC
+7.°°(v)+°-"""".U““l‘t‘#t""“ +7,°°(V)+ ...... Te e e SESBESIBEEREISNES
+6.80(V) | - . #ssvssssssssssses +6.80(V) | - . 2ssssssssssss s
+6.60(V) | - - . sesssssssessrsnns +6.60(V) | - C e ssessssssssrenss
+6.40(V) | - . [ EEEFERFEREEREREY) +6.4°(V)|. . SS9BESIBESREIERESES
+6.20(V) | * . RASE AR RS R R R R +6.20(V) | - . sssssassssss e
+6.°°(V)+°--0-0-'-.t-tnttlvttt.'!ltt“ +6 )+............‘.o..u‘c’.:aaa
+5.80(V) | - . sassns [ EEE T +5.80(V) | - . . saas sass
+5.60(V) | * . """-""‘ 5.60(V) | - . . tott-téa-
+5.40((V))I- . uiu'un Is.gg((v)n. . . .'-u..n
+4+5.20(V) | - . sssssssssssnsnss +5.20(V) | . . o ssssssssssssss
45.00(V)+cccocescccnsassssssssssssns +5.00(V)4- -« P e s eeen cssssssssnnans
+4.80(V) | - . Sssssesssssssss ! +4.80(V) | - . . sssssssssnss
+4.60(V) | - e csssssssesrsINNS. +4.60(V) | - . M sesssessenns
+4.40(V) | - . csssssssssrssene +4.40(V) | - . . ssssssssnnss
+4.20(V) | - . . . . . +4.20(V) | - . . . . .
+4.00(V)+ecceceecceens R R R I +4.00(V)+eeccrcecncanns R
+3.80(V) | - . e . . +3.80(V) | - . . . . .

+360(V) . - . . . . +3.60(V) | . . . .

+3.40(V) | - . . . . . +3.40(V) | - . . . .
+3.20(V) | + . . . .. +3.20(V) | - o . . . .
FBO00(V)deeooesornnoneunennennnans .o 43.00(V)4ecreeecnnns T ..
+0 +100 +200 (NS) +0 +50 +100 (NS)
ta (CE) ta (OE)

ACCESS TIME ACCESS TIME

N J

MITSUBISHI IC CARD

/—— 2 MITSUBISHI ELECTRIC

ME3513-MB6DAPXX MELCARDY

Distribution of ta (CE)
512K BYTES RAM CARD

Ta=50TC

0% 20% 40 609

No. DATA %-l-o-o-:-o.o+--o-:...-+i%...:,..-.-]-O/o
14+ 110ns< B79% | ** s s 2t e x4 R 222 0SSR X SR EE R RN K &K o
24+ 120ns< 42.1% | ssssssxnxssanssrnsnnss .
3+ 130ns<  0.0% . . .
4 4+ 140ns<  0.0% . . .
5 4 150ns<- 0.0% . . .
6 + 160ns<  0.0% . . .
7 i 170ns<  0.0% . . .
8 4+ 180ns<  '0.0% . . .
9 4+ 190ns<  0.0% . . .
10 + 200ns<  0.0% . . .
11 4+ 210ns<  0.0% . . .
.12 4+ 220ns<  0.0% . . .
13 4 230ns<  0.0% . . .
14 4+ 240ns<  0.0% . . .
15 4+ 250ns<  0.0% . . .
16 4 260ns<  0.0% . . .
17 4+ 270ns<  0.0% . . .
18 4+ 280ns<  0.0% . . .
19-4-290ns<  0.0% . . -
20 + 300ns<  0.0% . . .
+....;....+oo..:....+o.-.;....+

0% 20% 40% 60%

‘DATA=MIN=:- 113ns
DATA MAX= 126ns
MAX—MIN= 13ns
DATA MEAN= 119ns
SIGMA= 4ns

\ 3SIGMA= 11ns j
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MITSUBISHI IC CARD

2 MITSUBISHI ELECTRIC
a MF3513-M6DAP XX MELLARD

Distribution of ta (OE)
512K BYTES RAM CARD
Ta=50C
0% 20% 40% 60%
No. DATA %+....:....+ ......... Feoes ez ee e +
1 + 66ns< 11.0%|ssssss . .
2 + 68ns< B556%|**sssssssssssssnsssssssesens
3 + 70ns< 278%|ssssssssnnsasn .
4 + 72ns< 56% |*s= .
5 4+ 74ns< 0.0%
6.+ 76ns<  0.0%
7 + 78ns< 0.0%
8 + 80ns< 0.0%
9 + 82ns< 0.0%
10 + 84ns< 0.0%
11 + 86ns< 0.0%
12 + 88ns< 0.0%
13 + 90ns< 0.0%
14 + 92ns<  0.0%
15 + 94ns< 0.0%
16 + 96ns< 0.0%
17 + 98ns< 0.0%
18_+ 100ns< 0.0%
19 + 102ns< 0.0%
20 + 104ns< 0.0%
doers oo tecsedocsossroadosseeocces
0% 20% 40% 60%
DATA MIN= 66ns
DATA MAX= 72ns
MAX—MIN=  6ns
DATA MEAN=69ns
SIGMA= 1ns

\ 3SIGMA= 4ns j

MITSUBISHI IC CARD

s MITSUBISHI ELECTRIC -
4 MF 3513-M6DAPXX MELLARD ™

Access Time vs Ambient Temperature

«(ns) (ns)
150+ 85|
140} 80+
130} 751
P . —N
w 120f %’ 70}
O
S| 1or w!| es}
3 )
100 60}
90} 55}
80+
(0] 20 40 60 80 (o] 20 40 60 80
Ta (€) Ta (c)
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MITSUBISHI IC CARD

/Am'rsumsm ELECTRIC — mELMRD\

MF3513-M6DAPXX
Active Supply Current(lcc2) vs Ambient Temperature
(mA) (mA)
150} 130}
145 125
140} \ 120}
- N
N|135} | 115 F .é\ﬁ\L
() Q
Li130} Ol 110+
125 105 |
120 100 |
:.T L l 1 1 ;t 1 1 L L 1
o 20 40 60 80° (o] 20 40 60 80
Ta (c) Ta (c)
\_ (Vin, ViL level) (CMOS Level) Y,
( E s )
g —~ ] H
: <t O > 38 2
= O aNT NS £
g W :—-; % ﬁ 1§§ 1‘89’ 8
2 |
tE §X &8 / 7 Q
o
C < / / 3
30 o
O / -
3} > = y o 0
= =" O
E oS 7 0
422 LA L 2
- O ™ N
P EQL
@ == Q
? o t; o o o (o) [o) e
g O < (03] ~ © 0 g ™ 8 2 ©
> | <
<+ 3 < 2ol

~
-




MITSUBISHI IC CARD

o 2 MITSUBISHI ELECTRIC MELCARD

SRAM Card Battery Life vs Memory Capacity
30.0 . (calculation)
20.0
(Year) BATTERY TYPE BR2325
10.0
50 A \*o°c (TYP) CARD TYPE
' ~ 128K : MF3128-MEDAP X X
Qo 3.0 & - 256K : MF3256-M6DAP X X
- 20 - A .
< Noc 512K : MF3512-MBDAPX X
'i .o 1-10000HRS N 28CYR)
C \\\ L 25 (MIN) STANDBY CURRENT of a RAM _
£ 05 0.8uA(typ) Ta=25TC
T o3 | VYsoc(rye)
0 o2 ™
<70C(TYP)
0.1
0.05
4 _8 16
Number of 256K bit SRAM ICs
128 256 512 (KB)
k Card Memory Capacity /

MITSUBISHI IC CARD

/—)‘ MITSUBISHI ELECTRIC IT]ELFARD\

Battery Life vs Ambient Temperature (calculation)
10.0
T 50
a B BATTERY TYPE : BR2325
F 30
T .0 N CARD TYPE
5~ \ 128K : MF3128-MEDAPXX 0
> N 256K : MF3256-M6DAPXX A
10 512K : MF3512-M6DAPXX (]
3 ™N
+ | \
<
m ©O5 N
® 03 \\
N ) ! (-]
s o0z2 i =
; - N
o \
z 01
| \T\“s\~
0.05 :
O 1 20 30 40 50 60 70, 80
\_ Ambient Temperature (C)
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MITSUBISHI IC CARD

— # MITSUBISHI ELECTRIC ' ﬂ'IELMRD\
Features of Low Standby SRAM card ]

Item Low Standby SRAM card| Standard SRAM card
Standby current O.1mA typ. 13mA typ.
Access time 200ns 200ns
Battery monitor Yes Yes
Write Protect Yes Yes
Write Protect 51KQ pull-up
Sk monitor pin CMOS output resistor or GND

. A15~A18:100KQ
Resistors on pull-down resistors 10K pull—gp
address bus | Other address pin: resistors
No resistor

- /

MITSUBISHI IC CARD

MELCARD ™

K < MITSUBISHI ELECTRIC

2MB SRAM CARD

M74HC245

M5M51008RV
| M5M51008VP

(el focd

ARAARAS BARAAAARRG
(o]
M74HC245
JBUUUSEYS YV H HEUUBHTOTY]
cimisiaimimisinisiminininiaininie

;{E’ M5M51008VP | [M5M51008RYV
o

‘| M5M51008RV | |M5M51008VP

| | M5M51008RV
M5M51008VP

K Unit : mm j

28




MITSUBISHI IC CARD

| A MITSUBISHI ELECTRIC
a MF32M1-MeDAPX x MELCARD ™

al
7

A9 ouLue [ A0ORESS |

A8 - DECODER

a7 —] Resistors || < " \l, "

Al6 — 10KQ

A15 — ST DE W — D15
Al ——— L D4
A1 —— — p13
A2 —— ] . — br12
AN e 17 MEMORY — on
A0 7 P iMbitsRAMxs  [€ — D10
A — L Do
A8 — | ADDRESS- s2 L De
A7 ————— BUS | DATA-BUS

A6 ——————— | BUFFERS . BUFFERS

AS —— s2 — b7
Ad —— ] L— D6
A3 — ] — D5
A2 —— ] 17 MEMORY 8 — D4
Al —— -~ D1 IMDItSRAMXB  |<€ > — D3
A0 — D2
o | o — o
5 — Puur [ - T DE W
AIWE —| RESISTORS | conTROL- [—
TOWE— tok@ |1 Bus A A A 4 A

BuFFERs [
<l 1
< ]
WRITE PROTECT
Vec —] VOLTAGE DETECTOR ON  OFF %wp

AND 0 wp
POWER CONTROLLER
%
F1.5K RBATT

W BATT

N - | Y,

MITSUBISHI IC CARD

/—'\ MITSUBISHI ELECTRIC mELmRD\

SRAM Card Battery Life vs Memory Capacity
30.0 (Prehmmary)
20.0
Y
( . ()) - BATTERY TYPE CR2325
5.0 TOC(TYP) CARD TYPE
o 30 1MB : MF31MO-M6DAPX X
= 20 A 2MB : MF32MO-M6DAPX X
- % 10000 HRS N
C(TYP
> 10 25C(TYP) STANDBY CURRENT of a RAM
§ 0.5 %o 1.0uA(typ) Ta=25C
£ 0.3 T Vec=3V
: T B0
oz 50C(TYP)
Q\
01 3 70C(TYP)
0.05
8 16
Number of 1IMbit SRAM ICs
1 2 ~ (MB)
\_ Card Memory Capacity -/
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MITSUBISHI IC CARD

/—)\ MITSUBISHI ELECTRIC-

Card Enable access time

Ta=25C
+700(V)4- o o0 0o e e 3 ok o K A ok ok ok ok K ok sk ok ok ok ok
+680(V) | - ook s ok ok ok % ok ok ok ok ok ok ok ok ok ok
+6.60(V) | - © ok ok o ok ok ok ok ok ok ok K Kok ok ok
+6.40(V) | - o dokok ok o ok ok ok o ok ok ok K Kok ok ok
+6.20(V) | - © kkkkkkkk *ok Kk
+6.00(V)F- s oo o v ******** *kok K
+5.80(V) | - o kkkokokokkk EET TS
+85.60(V) o ek ok ok ok ok ko ok ok ok ok kok ok K
+5.40(V) | - e 3k s o 3k oK ok ok ok ok % o ok ok ok ok ok ok
+5.20(V) | - . sk e K ok ok ok ok o K ok ok ok ok Kk K ok
4+B5.00(V)de « v v v oo s sk sk ok oK K o ok ok ok K ok ok sk ok ok K
+4.80(V) | - . e e ok o o ok ok o ok ok o o ok ok ok ok K
+4.60(V) sk ke ke sk ok oK o ok sk ok ok ok ok sk ok ok K
+4.40(V) | . s % ok ok ok ok % ok ok ok K ok ok ok ok kK
+4.20(V) | . . . .
+400(V)4- o v .. e et e e e e
+3.80(V) | .
+3.60(V) .
+3.40(V) .
+3.20(V) .
43.00(V)re o v v v v e ta et e e

N N N . ' .

+0 +100 +200 (NS)
. . . ta(CE)
ACCESS TIME

o

Output Enable access time

Ta=25TC
+700(V)F - oo e ok e e ok ok ok ok o o ok ok ok ok ok ok ok kR
+6.80(V) | - o ok odok ok ok K ok ek e ek ok kK
+6.60(V) | - ok e e ok ok ok ok K ok ok ok ok ok ok ok
+6.40(V) | - ke ok o ook o ok o ok o ok ok o ok ok ok

+6.20(V) | - C kkkkkkkok Fdeok ok
+6.00(V)F: .o oo s ke ok o o ok ok ok ****
+5.80(V) | - .

LEEEE X R T * 2% %k k

+5.60(V) s ok 3k ok %k ok o e K ok ok ok ok ok ok ok ok ok
+5.40(V) e e ok ok ok ok ok ok ok ok ok ok ok ok %k %k Kk
+5.20(V) | . . % sk 3k 3k 3k s ok sk ok ok sk o ok sk
+5.00(V)t. o v veie e ns e ok e o ok ok ok okok ok ok % ok K ok
+4.80(V) . sk sk e o ok ok ok ok ke ok e ok ok ok K ok
+4.60(V) o s ok ok ok ok ok ke ok e ok ok ok ok ok
+4.40(V) s 3k ke s ok ok ok ok ok ok K ok ok ok ok ok
+4.20(V) | . . . . .
oo 5 T
+3.80(V) | .
+3.60(V) | .
+3.40(V) . . : .
+3.20(V) | . . . . . .
F300(V)e v v v i et e
N N . N N N
+ + + + + +
+0 +50 +100 (NS)
ta(OE)
ACCESS TIME

MELCARD
2MB SRAM CARD (MF32M1-M6DAP XX)

_/

MITSUBISHI IC CARD

~ 2 MITSUBISHI ELECTRIC

[ns]

T

120
110
100

90

80
70

60}
OT 1 1 ) ] 1
0O 20 40 60 8

Ta

——

ta (CE)

[C]

ta (OE)

MF32M1-MG6DAP XX

Access Time vs Ambient Temperature

[ns]

90
80
70
60
50
40
30r

P

1]

[43

0 20 40 60 80 [
Ta

—_——

MELCARD ™

J
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/-»); MITSUBISHI ELECTRIC

MITSUBISHI IC CARD

MF32M1-M6DAP XX

Active Supply Current (lcc2) vs Ambient Temperature

MELCARD

[mAl [mAl
210f 210}
200t 200}
—} 190} o 190¢
c§ 180} % 180F
ol —F =170
160} 160l =1
150¢ 1501—
O:[.: 1 1 1 1 1 OT: ! 1 ! ! L
.0 20 40 60 80 0 20 406080
Ja, ' _Ta_ [
(Vv ViL Level) (CMOS Level
\_ _J
A MITSUBISHI ELECTRIC MITSUBISHI 16 CARD
(— MF32M1-M6DAP X X mELMRD\
[mA]
280
o :lcc2.1
240 o :lec2.2
Active supply current
160 -
lcc2.1
120
lcc2.2
80
40
0 | |
10 100 To 1000 (ns)
\ Cycle time Tc
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MITSUBISHI IC CARD

- MELCARD

/—A MITSUBISHI ELECTRIC

JEIDA SRAM CARD
[128KB/256KB/512KB/1MB/2MB]

DESCRIPTION

Mitsubisi JEIDA SRAM cards are developped based on JEIDA IC

Memory card guideline Ver.4 which is the same specification
issued by PCMCIA in U.S.A.

FEATURES

» Access time 200ns max.

- Buffered interface

- Thickness 3.32£0.1mm

* Interface level TTL level

- Battery life 2 years typ.(2MB)
- 2 level battery voltage detection

APPLICATION
Book type personal computer ,Handy-terminal

y

MITSUBISHI IC CARD

MELCARD

o

/—A MITSUBISHI ELECTRIC

Comparison between
MELCARD and JEIDA Guideline

Type MITSUBISHI JEIDA Guideline
ltem 2P-60 Type | JEIDA Type Ver.4
_ ' Length 85.61+0.2 | 85.6%0.2 85.61+0.2
Dimensions ™widih | 54.0401 | 540201 | 54.0£0.1
(MM)  Fhickness |  3.4%01 | 3.320.1 3.3~5.0
Pin Counts 60 68 68
Data-bus Width 8or16 8/16 8/16
Maximum Capacity | gMB(16MB) 64MB 64MB
Battery Voltage Digital Digital
Detection Analog (2 levels) (1or2 levels)
Yes: No:[FFh] No:[FFh]
Card Information [Memory Yes:[Ur}der Yes:[Defined]
Type] planning]
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/—A MITSUBISHI ELECTRIC——

MF32M1-L2DAT X X
(2MB SRAM CARD)

MITSUBISHI IC CARD

MELCARD
Rz

A20(49) .
At9(48) ADDRESS | ie
A18(47) DECODER | i f
A0 (29) <
s (41) D15
(40) D14
A17(48) | (39) D13
A16(19) L (38)D12
A15(20) e (37) D11
A14(14) 1MbitMSE:Rch’AR>Y(1S —— () D10
A13(13) DATA-BUS |—— (65)D9
A12(21) ADDRESS- BUFFERS (6408
A11(10) BUS (6)D7
Alo( 8) BUFFERS 17 16 [—— (5)D6
A9 (1) ] > <> (4)D5
AB(12) ——— ] (3)D4
A7 (22) ——————— L (2)D3
A6 (23) ] (32)D2
A5(28) ————— ] (31)D1
A4 (25) e ——— (30)DO
A3(26) e}
A2(27) —— | —_ —
A1(28) ] OE WE
o
—— A \ / \
CE(7)
ez -
Wwes) | || mooe
CONTROL
b | Loaic
OE(9) . [
REG(61) __[1___ *Ta internal power supply
o
WP(33) (17)Vee
VOLTAGE DETECTOR t)vee
< &
WRITEPROTECT  [Ton | ~ POWER CONTROLLER 3 4
off
_ 1.5KQ f
C€D1(36) —— [ L (62)BVD2
D2(67)—— BR2325 (63)BVD1
(1)GND
v (34) GND
(35) GND
(88) GND
A

/




MITSUBISHI IC CARD

/-)\MITSUBISHI ELEGTRIC MELCARD™

OTP ROM CARD
[32KB/ 64KB / 128KB / 256KB / 512KB / 1MB / 2MB / 4MB]

DESCRIPTION
Mitsubishi OTP ROM card is consisted of 256Kbit,
1Mbit or 2Mbit OTP ICs with VSOP (TSOP),
address bus buffer ICs, decoder ICs and control

bus buffer IC.

Features
- Data bit length:8bit type or 16bit type
- access time:250ns (200ns type is also available by screening)
» Card dimension:54.0X85.6 X3.4t (mm)
- Buffer on address bus and control line

Application
Book type personal computer,Printer,
Multifunction terminal,PBX,etc. j

MITSUBISHI IC CARD

MELCARD

/—)\MITSUBISHI ELECTRIC

8
7
A20 L%
A19 ———— | ADDRESS
Al8 DECODER
CE PGM Vpp p—————— Vpp2
_— ——————— D15
A7 —— DE | D14
A6 — l——— . D13
:;f ] 18 MEMORY — g:f
—_— — —
My MsM27CzoivPRVXS [ DU
A12 ——— | ADDRESS- | D9
AN —— | BUS | —————— D8
A10 —————eo | BUFFERS
A8 DE - D6
AT —— ———— D5
:: I | 18 MEMORY g;
—— —
A4 MSM27C201VP/RVXS | D2
A3 e D {
A2 —— —_— e Do
Al — ] E PGM Vpp e Vpp1
A0 —e e I
— MQ
OE BUFFER
— ; ; E MO X3 Veo :I_'? cp1
CE l Veo [coe
] GND B2
GND Bt
PGM2 GND BO
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MITSUBISHI IC CARD

MELCARD

r)- MITSUBISHI ELECTRIC
MF44M1-F1DAP XX

Card sellect access time Output enable access time

Vee=Vpp Ta=25"C Vec=Vpp Ta=25"¢C
+7.00 (V) +. o i i i L T R R +7.00 (V) +. . ... L Y
+6.80 (V) |. . . KRN NN +6.80 (V) | H W W NN N
+6.60 (V) |. . . L +6.60 (V) | WK NN N
+6.40 (V) |. . . NN NN +6.40 (V) | ]
+6.20 (V) I|. . . WA NN +6.20 (V) | LR R
+6.00 (V) 4+ .. i e +6.00 (V) +...... L Y
+5.80 (V) |. . . R T +5.80 (V) | N NN
+5.60 (V) |. . . NN +5.60 (V) |. A Z 2T R
+5.40 (V) |. . . NN NN +5.40 (V) |. R YR
+5.20 (V) |. . . WKW N P +5.20 (V) |. . ERRR ey
F5.00 (V) 4. oo i it i XN NN nmr* +5.00 (V) +....... XN ****
+4.80 (V) I. . . Ty NN +4.80 (V) |. . * " * R
+4.60 (V) |. . . B T R +4.60 (V) |. . T
+4.40 (V) | WKW NN N +4.40 (V) | EY TSR
+4.20 (V) I. . . HHH RN RN NN +4.20 (V) 1. . AR XTI E LS R LY
F4.00 (V) 4o ot vt i i EE TR +4.00 (V) +. ..ol T 222222 2]
+3.80 (V) | NN NN NN +3.80 (V) | XIS
+3.60 (V) I. . . % W W W AN NN +3.60 (V) | IR W KN WX W N
+3.40 (V) I. . . . LN NN NN +3.40 (V) I. I
+3.20 (V) |. . . . * KN +3.20 (V) I. . .
F3.00 (V) e v ittt et it it it e F3.00 (V) Hoiiii i

+ t + ' : } + + ‘ y t +

+0 +50 +150 +250 (NS) +0 +50 +100 (NS)
ACCESS TIME ta (CE) ACCESS TIME ta (OE)

- J

MITSUBISHI IC CARD

)\MlTSUBlSHI ELECTRIC
MF42M1-F1XAPXX  MELCARD ™
(2MB OTP CARD)

BLOCK DIAGRAM

8
Address ?

A1S — ] d

A8 ecoder [T

A17 e —

CE PGM Vpp|——Vpp2
—— D15
A16 D14
A15 ———— M ———— D13
L —— 17 emory ————— D12
A\}g - M5M27C100VP/RV X 8————— B}z)
) — oF —— &2
AQ—— | Address | bs
ﬁg — Bus a D7
A6 ———| Buffers OE. r__ Bg
ﬁi 17 Memory [—D4
A3 * MB5M27C100VPRV X8 B3
Al R s—f
AO CE _PGM_Vpp— vpp1
— 1
m™MmQ
OE Buffer cp1
Vee j—f ':coz
Vce
g g BT
= MOX3 gmg BO
1 ]
PGM1
PGM2 : GND
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MITSUBISHI IC CARD

(—A MITSUBISHI ELECTRIC

MF42M1-F1IEAPXX

MELCARD

ACCESS TIME

o

Card enable access time Output enable access time
Vee=Vpp Ta=25¢C Vecc=Vpp Ta=25T
+6.20(V) | - LR R R R R +6.20(V) | - . EREEEE R R R Rk kK
+600(V) +: - cv v EEEER BN SRR R R RN E S +6.00(V)+------ .- EEREEEERRRE R R KRR E R K
+5.80(V) | - . C RN EEEE RS +5.80(V) | - P OREREERE R R R R
+ 5.60 . . C AEEEEEE RN RS ERER +5.60(V EEREERERARRRE RS SRR R RSN
+5.40(V) | - . c EERERRRRERERERERE KR +5.40 . . EEEEREERRAREER R SRR SRR KR
+5.20(V) | - . C EEEBREERER sxnn +5.20(V) | - . AR R RRE xen
+500(V)+-- - l.tlttl‘tttl +500(V)+- -0 ltl‘ltlltt‘tttt‘
+4.80(V) | - . © EERREERE ' TI1) +4.80 . . AEEEERRRRER reae
+ 4.60(V . . . EEEEREREEERRER KKK R +4.60 . . EERRRKERRIREREERRE R R R KR
+ 4.40(V EEERRERRREREERE RN +4.40(vV EREEEERREREE R AR R KRR KRN
+ 4.20(V . - . EEXEEEREEEEREREES +4.20(V) | - . EEEEERRRER KRR KRR Rk
+400(V) 4o EEEEEEEREXEREEXE +4.00(V)+: oo L T T Ty
+ 3.80 . . . CEERREERE R SRR SRR +3.80(V) | - . MEERE RN R RN
+ 3.60(V C EERRRRRERRREES +3.60(V R KRR R R
+ 3.40(V EREEERERRERE +3.40(V coRERRERRE KRR KRk Kk
+3.20(V) | - . . . SEEEEERRRES +3.20(V) | - . EEEEERRERESRRERER®
F300(V)+:cceeeeritiiiien EREEEREEE +300(V) v eremee e ERERBERBERR AR R RE

+0 +100 4200 +300 (NS) +0 +50 +100 +150 (NS)
ta(CE) ta (OE)

ACCESS TIME

_J

MITSUBISHI IC CARD

[ 2% MITSUBISHI ELECTRIC

MF42M1-F1IEAPXX

150L 80}
140 70+
1301 60
—~~
Ld.)l 120 (LT 50
O
T{ 110 ‘6’ 40
L L
100 30}
90+ 20
80+ , 10}
T 1 L L 1 1 0 1

|

MELCARD

Access Time vs Ambient Temperature

(ns) Ta-ta (CE) Vcc=Vpp=4.65(V) (ns) Ta-ta (OE) Vcc=Vpp=4.65_ (V)

(o) 20 40 60 80
Ta ()

20 40 60 80

(c)
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s MITSUBISHI ELECTRIC
& MF4512-F3EAPXX MeL

Card enable access time Output enable access time
Ta=25C Ta=25¢C
S8 080823 CESSESSOETETS LOO(V) e e eeeeee S88680080080 0"
[ AR XN RN RN NN R RN SN ENNY] . [ EE RN NN NN NN ]

$88 8008388888308 PESTS
SS9 CESESISCSISOICSOIEESOITSTS

S8 SOEEISISSESISOEESSOESESOEESTS . . . ([ EE RN E RN RN NN}
------- GsesSCOCSEIOISESESIOSOSIESSEESESESTS X scseccecesBOssOSESBIOISSTS
SsessssssssOOOISIOSIISOETS . sssssssessosse
S80S ESICSOIESTISOSOISOESSS e SSSS0COSSSIESENTS
988 sSCETESIEISEOIRSOSETSS IR AR EENENREE RN R NS

. . .
. . + essscsense (XXX ] . . XX ssse
------------- oo‘oto.ooooo +5_ ......-...‘OOOO
. . . ssssssee sssse . . « sese ssee
. . . .

: X

[ EE AN NN R RN R NN ]
I E R NN ER NN N NN ]

SeSsSSSEICSSSEISOIOETSS e SSsSeSOBSOSOESSS
Sssessesssssenee e e S6s00OBSSISIERISETS

A AR A EERE RN RN Y] sss0ssSSSOISESS

+4:003‘\:§+:----:----‘ -------- cssssssssnses :2 :----:--.oooonto‘oott

+3.80(V) | - sssssssnsse sssssssssssss
+3.60 . « essscsses sssssssssses
+3AO . . . . . .
+3,2o;a . . . . . . . : . . . . .
+3.oov)+:....:....:....:....:....:....: X :....:._..:....:....;
50 4100  +150  +200 (NS) 0 " 480 +100 (NS)
ta (CE) ta (OE)

ACCESS TIME ACCESS TIME

N J

MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC mELMRD\
PROGRAMMING FLOW CHART

[Card—Level Programming]

FLOW CHART FAILURE RATE NOTE

[Programming error]
PROGRAMMING 0.1~1%/1C

& DATA CHECK

Programming error

(average 0.3%)

Baking method is the
other method of burning
125C in. But please understand
) that the panel color may
change slightly. In that
case please paste labels
on the card panel.

[Baking error]

DATA CHECK 0.1~1%/IC
(average 0.3%) j
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MELCARD

At

i

<0

O <

>0

o < o

Ow 74
e =Z S
E Ws z
§ =5 &
o =< E
I or
5 OO
2 QO
E
£ o0
T

OTPROM
PROGRAMMING

ADAPTER

sw2
IC SELECT
SWITCH

Swi

]

PROM

DATA BUS

PROGRAMMER

SELECT SWITCH

TO PROGRAMMER
(600mil DIP) ¥

/002

01-001/002

2PIN - MFT2A02-001
40PIN - MFT2A03-001

"% §8PIN - MFT2A

_J

MITSUBISHI IC CARD

/)‘ MITSUBISHI ELECTRIC

BLOCK DIAGRAM

PROGRAMMING

ADAPTER

Vee,Vpp Vcce,Vpp

IC
SELECT]|

switcH | OF

(sw2)

IA 7-A20 (A15-A18

B

ADDRESS

AD-A16 (A0~ A16)*

N\

CE, OE, PGM (CE.6B)*

INPUT
BUFFER

CONTROL

PROM
PROGRAMMER :

DATA BUS
SELECT

&

7o
BUFFER

W

SWITCH
(sW1)

Tor

1

:
_

DATA <

5

BUFFER

DO-D7

U

D8-D15

MFT2A02-001/002

MELCARD

gLm

—

MELCARD

MITSUBISHI

§ ROM CARD 512KB
MF4512-F3EAPO1

'.\ MITSUBISHI ELECTRIC CORPORATION

OTPROM CARD

* () Signal - -MFT2A01-001/002

J
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/—A MITSUB

MITSUBISHI IC CARD

ISHI ELECTRIC

and Programmer

(256Kbit PROM Type)

MELCARD
Programming Adapter Selection Table of Card

Adapter
Part Number

Card Type

MFT2A01-001

(8bit)
MF432A-F2XXPXX
MF464A-F1XXPXX
MF4128-F1XXPXX
MF4256-F1XXPXX
MF4512-F1IXXPXX

(16bit)
MF465A-F1XXPXX
MF4129-F1XXPX X
MF4257-FIXXPXX
MF4513-FIXXPXX

MFT2A01-002

[(8bit)

MF4128-F2XXCX X
MF4256-F2XXCX X
MF4512-F2XXCX X

(16bit)
MF4129-F2XXCX X
MF4257-F2XXCX X

MF4513-F2XXCXX

NS

Recommended PROM Programmers
y ROM
MAKER TYPE | SOCKET TYPE
F /P CODE]
DATA 1I/0 280 —93/32
Minato Model
Electronics 1890 E510
Advantest Corp. | R4949 R49492B| 256l
ndo Electri AF9720
Ando-Electric | AmSf<eY) 256
Co., Ltd. AF9704
Promac Data Model 2A 256
Systems Corp. J

/—A MITSUBISHI ELECTRIC

(1M bit PROM Type])

MITSUBISHI IC CARD

MELCARD

Programming Adapter Selection Table of Card
and Programmer

Adapter
Part Number

Card Type

MFT2A02-001

(8bit)
MF4128-F3XXPXX
MF4256-F3XXPX X
MF4512-F3XXPXX
MF41MO-F1XXPX X
MF42MO-F1X XPX X

(i6bit)
MF4257-F3XXPX X
MF4513-F3XXPXX
MF41M1-FIXXPX X
MF42M1-F1XXPXX

IMFT2A02-002

(8bit)
MF4128-F4XXCXX
MF4256-F4XXCX X
MF4512-F4XXCX X
MF41MO-F2XXCX X
MF42MO-F2XXCX X

(16bit) ,
MF4257-F4XXCXX
MF4513-F4XXCXX

MF42M1-F2XXCXX

MF41M1-F2XXCXX"

MFT2A03-001

(16bit)
MF4129-F3XXPXX

\L

Recommended PROM Programmers

MAKER TYPE |SOCKET |ROM TYPE
MinEar'e‘)ctronics M°1dBel90 E72A
Advantest Corp.| R4949 [R49492H 1MH2
A""%%'fﬁ,[jj‘f AF9704 2201
SP; omac Deta | Model 24 2201

MAKER TYPE |SOCKET |ROM TYPE
MinEal?ctronics Mofglgo E716
Advantest Corp.| R4949 [R49493H 1MH1
B e 1ol 24 = ||,
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/—A MITSUBISHI ELECTRIC

-

MITSUBISHI IC CARD

MELCARD

EEPROM CARD
[BKB/16KB/32KB/64KB/128KB/192KB]

DESCRIPTION:
EEPROM card which is placed twenty-four
64Kbit EEPROM devices maximumly.

FEATURES:
*» Fast read access time: 250ns
* Data polling
* Page mode write : 32bytes
* Automatic erase before write : 10ms max.
* Erase/write cycle: 10,000 cycles min.
» data retention: 10 years min.
» Buffers on address and data bus

APPLICATION:
Factory automation, NC machine, Telephone

)

/ 2% MITSUBISHI ELECTRIC

MITSUBISHI IC CARD

MF8192-F1EAPXX (192KB EEPROM CARD)
BLOCK DIAGRAM
y}—
1 — ol B e
A3 4 y ——GND
Cs +——GND
——GND
A12 v
Al co1
AS ¢z
A7 ADDRESS| 13 MEMORY IC 8 | DATA
ﬁg gggran 1 akbit EEPROMSX24 7> gg?FER‘ g;’
A4 L bs
A3 D4
A2 D3
Al D2
“ e oz =
E OF —
L ] + s
™Mo © [ BO
CE CONTROL.L]
Ma gﬂﬁrsa ? WRITE-PROTECT g
WE ON, OFF WP
[ wP
WRITE-PROTECT
SWITCH di

MELCARD
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L ¥

F)\ MITSUBISHI ELECTRIC

MF816A—FIEAP XX

MITSUBISHI IC CARD

Card Enable access time
Ta=25C

"VCC
HT7.00 (V) +o oo o000 e REKKKKKHKHKKKKKKKHKKK
+6.80(V) 1 o KRR KR AN KK KKK KKK
+6.60(V) !~ KK KKK HEH K KN KKK KKK
+6.40(V) 1+ 3K 3 3K K MK KK K KKK KK
+6.20(V) 1 o REKHKAKRKHKK K KKK KN K
F6.00 (V) oo o0 e o o KRRKRKKKKHKKHKKIKKK
+5.80(V) 1 KK KK KKK KKK KK KKK
+560() - . KKK KKK KK KKK

le o RRRKKKK KKKKK
iggg ?\g Ie . xxxxxxx P8SS xxxxx

o o o o AN K b33 23 3

+4_80 W1 . A K K K K KKK KKK
+4.60() t- . 33K 3K 3K 3 KKK KKK
+4.40(V) 1 . F33333 333333337
+420(\V) ! . o K KK I KK
FA4.00 (V) +o 000 eoeeee o KRREKKKKKKKKKK
+3 80 (V) | . . . . ° .

T30V 1 - e e

L] L L]

+
wo
~
o
NS

+320(\) 1+ - -
+3.00M) #reeereccc] 'llll LIl Il
‘0 + 100  + 200(NS)

ACCESS TIME ta(CE)

Output Enable access time
Ta=25T

VCC

AT7.00 (V) +o o o 0 o o KEKHKKKKKKKKKHKHHKK N KKK

+6.80(V) 1 o KK KKK KKK KKK KK KKK
+6.60 (V) ! o 3K KKK I I K K KKK
+6.40(V) 1 o KK KKK KK KKK KKK KKK KKK
+6.20(V) - o HHK KKK IR KN IN KN KKK
+6.00 (V) +o o o o o o RRRRRKKKKKKHIHKHK KKK
+5.80(V) 1. o KRKRKKKK KX KKK
+5.60(V) 1 ool K KKK
+5.40(V) - o xxxxxxx T aSS xxxxx
+5.20(V) 1 o RRRKKNK KK KKK
+500(V) +eeeecces 3K K K K K K K
+4.80(V) 1 o RRERERRKK KKK KK KKK
+4.60(V) 1 o KREKARRRRKICK KKK KK
+4.40(V) e . KKK KK KT KN K
+420(V) 1 . KK K I A NN KKK
FA.00 (V) +o 000 eoeee o KRKRRERKRKKKKKKK
+3.80(V) 1 . . . . .
+3.60(V) 1 . . . . .
+3.40(V) 1 . . . .
+3.20(V) 1. . . .
+300(V)+‘Q...;.....Q'....... ..... *
0 + 50 + 100 (NS)
+
TA(OE)

ACCESS TIME ta(OE)

MELCARD ™

_/




MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC ITIELE'ARD\
DRAM CARD |

[512KB/1MB/ 2MB/ 3MB]

DESCRIPTION .
These are consisted of industry standard 256K X4 dynamic

RAMs in Very Small Outline Package (TSOP).
The mounting of TSOP make possible the thin outline
and large memory capacity card.

FEATURES
« High Speed : Access Time 150ns.
 Standard Card Size : 54mm(W)X85.6mm(L) X 3.4mm(T).
» 60pins 2piece connector type.
» Low stand—by current.
* 512 refresh cycles Per 64mS
« RAS only refresh, CAS before RAS refresh, and

Hidden refresh,modes are availble and
Page—mode Capabilities.
APPLICATION
Main/Extension memory unit for FAX,

Personal computer. /

MITSUBISHI IC CARD

/ 2 MITSUBISHI ELECTRIC ﬂ'lELD‘IRD\

BLOCK DIAGRAM
RASSH
RAS3
RA 1—_—1 L
A8—1 AIO RAS RAS RAS
‘:Z A8 DRAM ICs DRAM ICs DRAM ICs ==
AS W (256kbX4)X4 | (256kbX4)X4 | (256kbX4)x4 OF —l
ﬁg ICAS(LB) CAS(UB)|CAS(LB) CAS(UB)CAS(LB) CAS(UB) D18
A2 DO Do %) D14
A1l | I | - D13
A0 D15 D15 D15 —D12
cASS D1
CAS3 —D9
CAS1 —D8
CAsSa o7
CAS2 ] ’ D6
CASO Do DO DO D5
__ | | | D4
WE D15 D15 D15 D3
CAS(LB) CAS(UB)|CAS(LB) CAS(UB)JCAS(LB) CAS(UB) :gf
>1W  DRAM ICs DRAM ICs DRAM ICs  — —DO
¥g§ AIO (256kbX4)X4 | (256kbX4)X4 | (256kbX4)X4 OE ——l ECD1
A8 RAS RAS RAS coz.
GND B2
et mm—— I
RAS2 ' 80
K RASZ J




f_)‘ MITSUBISHI ELECTRIC

-

MITSUBISHI IC CARD

Features of DRAM CARD
(512KB/1MB/2MB/3MB, 16bit DATA width)

MELCARD

. tand- t
Access |Operation s ancl\iﬁby Clx‘ren Control Pin
Memory Time | Current (Max, mA)
Capacity RAS=CAS |RAS=CAS
(Max, ns) | (Max, mA) A= RS =cAsy| RAS CAS
512KB 150 200 8 2 RASO CASO,CAS1
1MB 150 208 16 4 RASO,RAS1 | CASO,CAS1
, RASO,RAS1 | CASO,CAST
2mB 150 224 32 8 RASZ,RAS3|CAS2,CAS3
RASO,RAS1 | CASO,CAST
3MB 150 240 48 12 RASZ2,RAS3|CAS2,CAS3
RAS4,RASS | CAS4,CASS

J

/—)‘ MITSUBISHI ELECTRIC

MITSUBISHI IC CARD

MF12M1-M1CAPXX
ACCESS TIME FROM CAS

Vce

+6.60(V)| -
+6.40(V) | -
+6.20(V) | -

+6.00(V)+

+5.80(V) | -
+5.60(V) | -
+5.40(V) | -
+5.20(V) | -

+5.00(V)+

+4.80(V) | -
+4.60(V) | -
+4.40(V) | -
+4.20(V) |-

+4.00(V) +

+3.80(V) | -
+3.60(V) | -
+3.40(V) | -
+3.20(V) | -

+3.00(V) +

+.
Y

Ta=25C

ook o ok o o o ok ok ok ok ok ok ok ok oK o o o ok K K
ko ok ok o o ok ok ok ok ok ok ok ok oK ok ok ok ok K %
ok ok ok o o ok o o o K ok ok oK K
Ak ok o kK ok ok ok K K K X K K X
ook ok ok o ok ok ok ok ok ok ok ok ok ok oK ok ok ok ok ok K K
kkkkkkkkk PASS ok okkok ok kok k%
ok ok ok ok ok ok ok ok K ok K K K K oK K X
ok ok kK ko ok ok ok ok ok ok K ok ok ok X
ok K K K K K K K K K K K
ok ok ok ok oK I ko ok ok K K K o ok ok ok ok
o o ok ok ok ok ok ok ok ok ok ok ok ok ok oK oK ok ok ok ok ok
o Ao K K K o koK ok K

+0

+50 +100(ns)

ACCESS TIME FROM CAS

MELCARD
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MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC ITIEL['/-]RD\

ACCESS TIME FROM RAS
Vee Ta=25TC
+6.60(V) | - . . ok ok ok ok ok ok ok koK ok K
+6.40(V) | - . . T I
+6.20(V) | - . . o ok Kk K kK
+6.00(V)+- v v v v ok Kk K K K Kk
+5.80(V) | - . . ;o ok kK Kk
+5.60(V) | - . . *xxkx PASS **%x
+5.40(V) | - . . Ak ok Kk K K K K Kk
+5.20(V) | - . . * ok ok ok ok K K oK K K
+5.00(V§+ -------------- A K K K KK K K
+4.80(V) | - - . . A ok ok ok X ok K ok ok Kk K kK
+4.60(V) | - - . Rk K KK K R K
+4.40(V) | - . . ok ok ok K oK Kk kK kK
+4.20(V) | - . . . . .
+4.00(V)+- - - - - e e
+380(V)1- ~ - . . . .
+3.60(V) | -
+3.40(V) | -
+3.20(V) | - . . . .
FBO0(V) +v v vve
+0 +50 +100(NS)
ACCESS TIME FROM RAS

MITSUBISHI IC CARD

/—.’. MITSUBISHI ELECTRIC | ITIEL['ARD\
512KB DRAM CARD(MF1512—-MICAPXX)

Supply Current(lcci, Icc2) vs Ambient Temperature

(mA) (mA)
100} 4 O : lcc2.1(Vin,ViL level)
A 7 lcc2.2(CMOS level)
3 5
-
N
§T 8|2
501 O— O O
1 ,.
o : ‘ . — 0o é\i—'&
o 25 50 75(C) o 25 50 75 (C)
_Ta _Ta _
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/—.\ MITSUBISHI ELECTRIC

MITSUBISHI IC CARD

512KB DRAM CARD (MF1512—-MICAPXX)
Access Time vs Ambient Temperature

(ns) (ns)
78} I 14}
76 12+
74} 10}
] o
2 &
é 72} ””’/(/’//ff E .
70 6
o 1 1 ! 1

MELCARD

25 50 75 (C)
Ta

1
o 25 50 75 (C)

/

Ta
—_—

/—)- MITSUBISHI ELECTRIC

12MB* DRAM CARD LAYOUT
(Preliminary)

MITSUBISHI IC CARD

MELCARD

AARAA

e o o o ko o o
o o D o o o In o
P o 0 o o o] 0 o
s o o o o D o
O o o of I o S o
o o 0 o o o (0 o}
o o 0 o ko o 0 o
o o 0 o o o 0 o
o .o o o o o O o
jo o ° g n o o o

L)
AAARA
ddHbH

HHHHE
AAARA
doBdd

O
O
O
O
O
O

|

] fo o 0 of mﬁ 0 o o o
o = > o = 2= b o =
o] 0 of o o D o o o o o
o 0 o] o of D o =1 o o o
= B3 Ed BEY By E¥ E
o3 0 o o o 0 o= =1 - -]
(0 = = 0 o 2 o S o || S—
|
\_ Y
\ % 12 pieces 4Mbit DRAM IC each side of PCB=Total 24 x 4Mb DRAM IC's /
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MELCARD

/—A MITSUBISHI ELECTRIC

DRAM CARD
(2MB/4MB./8MB./12MB)

DESCRIPITION
These memory cards contain 4,8,16 or 24 industry standard
1Mb X 4 Dynamic RAMs in Thin and Small Outline Package(TSOP).
The use of TSOP makes possible 3.4mm card thickness and highest
density memory capacity credit card size.

FEATURES
« High Speed : Access Time from RAS 150ns.

. Standard Card Size : 54mm(W )X 85.6mm(L)x 3.4mm(T).
« 60pins pin—and—socket (2p)connector type.

« Low stand—by current A )
« RAS only refresh, CAS before RAS refresh Hidden refresh, and

Page—mode functions are available.

APPLICATION
Main/Extension memory unit for Personal Computer,
Laser—Printer, FAX etc.

N Y

MITSUBISHI IC CARD

f"‘ MITSUBISHI ELECTRIC ITIELD4RD\

Block diagram of Mixed card (RAM/0TP)

(Preliminary)

Voltage Power —>to backed-up
] detector controller ICs

Vcce

—~+> Address decoder1

An Address—

bus
% buffers

oTP

. g Control
OE bus

buffers 2 =Dm

#HH Backed=up ICs
\ R:pull-up or pull-down resistors j
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MITSUBISHI IC CARD

/—A MITSUBISHI ELECTRIC

MELCARD

MASK ROM CARD DEVELOPMENT SYSTEM

CUSTOMER MITSUBISHI ELECTRIC
MASK ROM NO
CONFIRMATION STATEMENT ERROR
+
3 SETS OF EPROMs
T YES
MASK ROM IC -
(NOTE) AUTOMAIIC DESIGN
HANUFACTURING
PROCESS
REJECT

ROTO TYPE

] 3 PROTOTYPES OF

]

EVALUATION

APPROVE

l MASK:-ROM CARD

le

MASK ROM CARD
MANUFACTURING

L PRODUCTION I=

PROCESS

\

“(NOTE) If the customer change the MASK ROM code, another MASK ROM charge is required.

)

/—.’. MITSUBISHI ELECTRIC

MITSUBISHI IC CARD

MELCARD

EJECTION TYPE CONNECTORS

ELECTRONICS

égfgc-%%i Mfr, Part Number and Mfr (ll'/ljeecc:;l'%?g\r:sm for Dimensions
86933-001 Push—Button |/Omm(W)x86.5mm(L)
X10mm*(H)
Mfr : Du pont E jection
2P (4mm stand—off)
(60pin)
JC20EA-DBOPR-LT1-A1| Push—Button 78mm(W)Xx 88.5mm(L.)
Mfr : JAE E jection X 6.5mm*(H)
CE ;fCO: OZS_SIL_E?\: ° Spring—Activated|70.5mm(W)x 90mm(L)
(50pin) r Push In—Push Out|X14mm*(H)

¥Hight is from PCB/
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KITSUBISHI IC CARD

(- 2 MITSUBISHI ELECTRIC

m.o\ /n,uo.t
02'0 _I 5 ‘}a_ d
. 2]
= L
+
|~ Eject lever

A

VY

:Q S

ol

B\
- _1“\

”s
T l‘tc. J 1o
o L i
“"L -20 \ 154
ns 300———+\__ \c memory car
ms—/ \-M button

P/N 86933-001

MELCARDY

No.60 Pin\l\

No.59 Pin

ﬁnmmmui 1|mmiwé}{_—£§?3:

‘\ 1.905£0.0
||||||| el N No.l Pin

Du Pont Micro-Tri-Beam™ Eject Header

PWB Layout (Top view)

o Note: Headgr must be mounted on a back of PCB, when the
memory card is to be inserted as shown in a picture.

%

Code:

Date:

Page of
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—

JAE

N

.224(5.7)
——————rew—res

S MITSUBISHI ELECTRIC

. 1.890%.008(48%0.2)

HITSUBISHII IC CARD

26t

308a.223:3

. | SN — 1] T
- ]\y r ml: P . =
[".)
& IAE £ IC20EA-DGOPR-LTI-AL; 971} SR N .
s —E & | 8 &g
e : H ry al &
-4 : L___A i 3 NP
s .
H ]
= 2-4.236(2- 96
o«
= H ! 2-¢.126(2-43.2)
7 B 1
© i —2 (5= )
L1 ’ L N\Notet/ | _
(ST o & .
_A _ g &
i . § ~
]
2.677:+.008(68£0.2) I = .201(5.1)
-
.315(8) ' ]
3.071(78) -
2. |34* ggz(Bolwm dimensions)
(54.229:55)
1450+ .008(36.83+0.2)
(.050%29(1.27%29)) @
) ’ s
g \ .050 £ 004 (pitch) b
~
el N°-'\L (1.21%0.1) %3 :
SN —— G ——n -
60

CONNECTOR WITH ONE-PUSH EJECTOR BUTTON
©PART NUMBER : JC20EA-DGOPR-LT1-A1

Section A-A

.138(3.5)
.110(2.8)

MELCARDN
:; o,

N 5:"
I APIE:
AL
Alli 1
.017+ .0008 =
_($0.4420.02) |
- .004

1422800362919

.138+.008(3.5+0.2)

DIMENSION X

Terminal Nos. 29, 30, 32, 59, 60

.197"(5mm)

Other terminals

157"(4mm)

OP.C.B. MOUNTING HOLE DIMENSIONS (Ref.)

Terminal No.

2-4.126.0012-43.2£0.1) /" (60— 0.740.1)
y LA 015+ .002

60— ¢.028 & .004

| . 050 £ .002 (pitch)

(l.27;t0.0.5)

1,450 £.004(36.83+0.1)

1.890+.004(4810.1)
|

2-¢.1261.004 I
(2-¢3.2 £0.1)

1.811+.004(46%0.1)
.098+.004(2.5+0.1)

2.677+%. I)Ol(Ga:tO 1)

13- (1.90540.05)
P.C.Board
mounting hole

el

(Note 1) Shown here is the lug mounting position for using an optional
version with a grounding lug. The P.C. Board mounting hole
this lug.

q ag d area to

Qode:

Datp:

of

Page__



MITSUBISHI IC CARD

A MITSUBISHI ELECTRIC-
a .
MITSUBISHI ELECTRIC

ME 3 128 - M1 E A P XX

MITSUBISHI MELCARD

INDICATES MEMORY TYPE

MELCARD

MEMORY CARD PRODUCT DESIGNATION

1 : DRAM CARD
3 : SRAM CARD
4 :OTP CARD
7 : MASK ROM CARD
8 : EEPROM CARD
* 9 : COMPLEX MEMORY CARD

INDICATES MEMORY CAPACITY AND DATA WIDTH

A : 100NS
B ! 120NS
C : 150NS

MEMORY CAPACITY

8KB
16KB
32KB
64KB
128KB
.256KB
512KB

imMB
2mMB
4MB
8sMB

INDICATES ACCESS TIME

D : 200NS
E : 250NS
F : 30ONS

DATA BUS
8bit 16 bit
0o8A 09A
16A 17A
32A 33A
64A 65A
128 129
256 257
512 513
1MO 1M1
2MO0 2M1
4MO 4M1
8MO0 8M1

INDICATES FAMILY OF FUNCTION

INDICATES DESIGN REVISION

VARIOUS CARD CONNECTOR STRUCTURE

P : 2P-60 PINS(PIN & SOCKET)
© T :2P-68 PINS(PIN & SOCKET)
C : CARD EDGE-50 PINS

INDICATES CARD PANEL. ARTWORK TYPE AND/OR

PROGRAM CODE
OO0-BLANK CARD, NO ARTWORK
O01-MITSUBISHI ARTWORK
XX-INDICATES CUSTOMER(S) ARTWORK AND/OR

K PROGRAM CODE(S)

J

50
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MITSUBISHI ELECTRONICS AMERICA, INC.

REGIONAL SALES OFFICES

NORTHWEST

Mitsubishi Electronics America, Inc.

1070 East Arques Avenue
Sunnyvale, CA 94086
Phone: 408-730-5900
FAX: 408-720-0104

SOUTHWEST

Mitsubishi Electronics America, Inc.

991 Knox Street
Torrance, CA 90502
Phone: 213-515-3993
FAX: 213-217-5781

ROCKY MOUNTAIN

Mitsubishi Electronics America, Inc.

8101 E. Prentice Avenue, Suite 508
Englewood, CO 80111

Phone: 303-220-0744

FAX: 303-220-5952

NORTHERN

Mitsubishi Electronics America, Inc.

15612 Highway 7, #243
Minnetonka, MN 55345
Phone: 612-938-7779
FAX: 612-938-5125

NORTH CENTRAL

Mitsubishi Electronics America, Inc.

800 N. Biermann Court
Mt. Prospect, IL 60056
Phone: 708-298-9223
FAX: 708-803-4224

©1991 Mitsubishi Electronics America, Inc.

SOUTH CENTRAL

Mitsubishi Electronics America, Inc.
1501 Luna Road, Suite 124

Carrollton, TX 75006

Phone: 214-245-0047

FAX: 214-242-9302

NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801

Phone: 617-932-5700

FAX: 617-938-1075

MID-ATLANTIC

Mitsubishi Electronics America, Inc.
800 Cottontail Lane

Somerset, NJ 08873

Phone: 201-469-8833

FAX: 201-469-1909

SOUTH ATLANTIC

Mitsubishi Electronics America, Inc.
2500 Gateway Center Blvd., Suite 500
Cary, NC 27560

Phone: 919-460-0404

FAX: 919-460-6205

SOUTHEAST

Mitsubishi Electronics America, Inc.
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433

Phone: 407-487-7747

FAX: 407-487-2046

Information supplied by Mitsubishi Electronics America, Inc. is believed

to be accurate and reliable, but Mitsubishi Electronics America, Inc.
assumes no responsibility for any errors that may appear in this data
sheet. Mitsubishi Electronics America. Inc. reserves the right, without
notice, to make changes in device design or specifications.

Products subject to availability.

S MITSUBISHI ELECTRONICS AMERICA, INC.
1050 East Arques Avenue, Sunnyvale, CA 94086
Phone: 408-730-5900, FAX: 408-720-0429

DISTRICT SALES OFFICES

ATLANTA

Mitsubishi Electronics America, Inc.
P.O. Box 2447

6100 Atlantic Bivd.

Norcross, GA 30071

Phone: 404-448-1263

FAX: 404-662-5208

SAN DIEGO

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

San Diego, CA 92127

Phone: 619-451-9618

FAX: 619-592-0242

NEW YORK

Mitsubishi Electronics America, Inc.
300 Westage Business Center, Suite 160
Fishkill, NY 12524

-Phone: 914-896-0896

FAX: 914-896-8639

AUTHORIZED CANADIAN
DISTRIBUTORS:

TORONTO, CALGARY, WINNIPEG,
VANCOUVER, LONDON

Mitsubishi Electric Sales Canada, Inc.
6185 Ordan Drive, #110

Mississauga, Ontario, Canada L5T 2E1
Phone: 416-670-8711

FAX: 416-670-8715

OTTAWA, MONTREAL, ST. LAURENT,
BELLEVILLE

Mitsubishi Electric Sales Canada, Inc.
340 March Road, Suite 502

Kanata, Ontario, Canada K2K 2E4
Phone: 613-591-3348

FAX: 613-591-3948

PRINTED IN U.S.A.
MDB-MEM-03-1-91-7.5K



