












































































































































































































































































































J....MITSUBISHI ELECTRIC ___ ........ _______ MITSUBISHIIC CARD 

mElC4RD 
MF44M1-F1 DAPX X 

Card sellect access time Output enable access time 
Vcc.Vpp Ta=25' C VCC.Vpp Ta=2 5' C 

+7.00 (V) + •.•••..•..•.. ****************** +7.00 (V) + .•••.. *************** 
+6.80 (V) I. ****************** +6.80 (V) I. 
+6.60 (V) I. ***************** +6.60 (V) I. *************** 
+6.40 (V) I. ***************** +6.40 (V) I. *************** 
+6.20 (V) I. ***************** +6.20 (V) I. *************** 
+6.00 (V) + ••.•.••.....•. ***************** +6.00 (V) + •..••. *************** 
+5.80 (V) I- ***************** +5.80 (V) I. ************** 
+5.60 (V) I. **************** +5.60 (V) I. ************** 
+5.40 (V) I- **************** +5.40 (V) I- ************** 
+5.20 (V) I. ****** **** +5.20 (V) I- **** 
+5.00 (V) + •...••.••.•.•.• ****** +5.00 (V) + .•• **** PASS **** 
+4.80 (V) I. . ***** **** +4.80 (V) I. *** **** 
+4.60 (V) I. *************** +4.60 (V) I. ************* 
+4.40 (V) I. ************** +4.40 (V) I. ************* 
+4.20 (V) I. +4.20 (V) I. ************* 
+4.00 (V) + ••••••..•••.•...•. ************* +4.00 (V) + ••••.•..• ************ 
+3.80 (V) I. ************ +3.80 (V) I. ************ 
+3.60 (V) I. *********** +3.60 (V) I. *********** 
+3.4 o. (V) l- . ********** +3.40 (V) l- . ********** 
+3.20 (V) I- ****t +3.20 (V) I. . . . . 
+3.00 (V) + ..•...•...••.•••.•••.•...•••••. +3.00 (V) + .......••.....•...... 

+--+--+--1 I I I +--+--+--+--+ 

+0 +50 +150 +250 (N S) +0 +50 +100 (N S) 

ACCESS TIME I • (C E) ACCESS TIME I a (0 E) 

MITSUBISHI IC CARO 

J.. MITSUBISHI ELECTRIC --------------

MF 42M1-F1XAPXX mElG4RD 
BLOCK DIAGRAM 

(2MB OTP CARD) 

A1 
A1 
A1 

9 
8 
7 

A16 
A15 
A14 
A13 
A12 
A1 
A10 

1 

A9 
A8 
A7 
AS 
A5 
A4 
A3 
A2 
A1 
AO 

CE 
PGM1 

Address 

I:=-decoder 

Address 
Bus 

Buffers 

1MO r 
Buffer 

1 r -e-1MOX3 

8 

8 

17 

i-

"-
17 

35 

1 , 
CE PGM Vpp 

Memory 
M5M27C100VP/RVX8 

OE 
............. _ ............................... 

bE 

Memory 
M5M27C100VP/RVX8 

CE PGM Vpp 
Ii f 

Vee 

GNO 
GNO 
GNO 

C C01 
CO2 

fB2 B1 
BO 

Vpp2 
015 
014 
013 
012 
011 
010 
09 
.08 

07 
06 
05 
04 
03 
02 
01 
DO 
Vpp1 



MITSUBISHI IC CARD 

~ MITSUBISHI ELECTRIC-------------
mELrARD 

MF 42M1-F1EAPXX 

Card enable access time 

Vcc ... Vpp 
Ta=25'C 

+6.20~ I· ..•••••••••••••••••••• 
+6.00V + ...........••••••••••••••••••.•• 
+5.80V ,. . .••••••••••••••••••• 
+5.60 , . . .••••••••••••••••••• 
+5.40V ,. . .••••••••••••••••••• 
+5.20!V ,. . .••••••••• ~ •••• 
+5.00 V + .............•••••••• PASS •••• 
+4.80V ,. . . •••••••• • ••• 
+4.60~~ , . . . • ••••••••••••••••• +4.40V I· . . ••••••••••••••••• 
+4.20V J. • . • •••••••••••••••• 
+4.00V + ...............•••••••••••••••• 
+3.80 , . . . . ••••••••••••••• 
+3.60V ,. . . . •••••••••••••• 
+3.40V ,. . . . •••••••••••• 
+3.20V ,. . . . ••••••••••• 
+3.00 + .....................•••••••••• 

+----+----+----+----+ I + 
+0 ·+100 +200 +300 (NS) 

ta(CE) 
ACCESS TIME 

Output enable access time 
Ta=25'C 

+6.20 V) , . . •••••••••••••••••••••• 
+6.0 V) + ....... .••••••••••••••••••••••• 
+5.80 ~' . . ••••••••••••••••••••••• 
+5.60 V ,. . ......................... .. 
+5.40 I . . ................................ . 
+5.20 ,. . ................. • .... .. 
+5.00 V + ............................ 1 PASSI .. • •• 
+4.8 V ,. . .............. .. .... . 
+4.60 ,. . ................................ .. 
+4.40 V ,. . ................................. .. 
+4.20 VI' . . •••••••••••••••••••••• 
+4.00 V + ...•....•.••••••••••••••••••••• 
+3.80 V ,. . ••••••••••••••••••••• 
+3.60 V ,. . ..................... . 
+3.40 V ,. . .••••••••••••••••••• 
+3.20 V ,. . . • .................... .. 
+3.00(V) + .................................. . 

I I I +----+ I I 
+0 +50 +100 +150 (NS) 

ta (OE) 
ACCESS TIME 

MITSUBISH IC CARD 

~ MITSUBISHI ELECTRIC -------------

mELrARD 
MF 42M1-F1EAPXX 

Access Time vs Ambient Temperature 

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

80 150 

140 70 

130 

8')120 
-- 110 C\'J 
+0) 

60 

50 

40 

100 

90 

80 

T 
o 20 40 

Ta 
60 80 

CC) 
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MITSUBISHI IC CARD 

J... MITSUBISHI ELECTRIC-----------mElrARD 
MF 4512-F3EAPXX 

Card enable access time Output enable access time 

Ta==25"C 
Vcc-=Vpp 

Ta=25"C 
+7.00(V) + •••••••••••••••••••• 
+6.80{V I' •••••••••••• 
+6.60 V I' •••••••••••• 
+6.40 I • • ••••••••••• 
+6.20 V I' •••••••••••• 
+6.00 V + •••••••••••••••••••• 
+5.80 V I· •••••••••••• 
+5.60 V I' •• •••••••••••• 
+5.40 I .. .. •••••••••••••• 
+5.20V I' • • •• ~ ••• 
+5.00 + ••••••••••• ~ ••• 
+4.80 I' •••••• •• 

t~:~g~v I: : ::::::::::::: 
+4.20 v I· •• ••••••••••• 
+4.00V+········ •• ••••••••••• +3.80 VI' •• •••••••••••• 
+3.60 i 1 • • •••••••••••• 
+3.40 I· • • • • 
+3.20 I' • • • • 
+3.00 + ••••••••••••••••••••• 

I, 1 1 1 1 

+7.00 1+·................ .... . .............. . 
+6.80 VI· • •••• ••••••••••••••• 
+6.60 V I" .. •••• ••••••••••••••• 
+6.40 I .. .. •••• ••••••••••••••• 
+6.20 V I" .. •••• ••••••••••••••• 
+6.00 V +....................... • ••••••••••••••• 
+5.80 V I.. ••• • ••••••••••••••• 
+5.60 I .. .. •• • ••••••••••••••• 
+5.40 V I" .. •• • ••••••••••••••• 
+5.20 I' •• • ••••• ~ •••• 
+5.00 V +... • • • • • • • • . • •••••• PASS •••• 
+4.80 1 • ••••••• ••• 
+4.60 I .. • ••••••••••••••• 
+4.40 V I' •••••••••••••••• 
+4.20 VI' ," ••••••••••••••• 
+4.00(V} +', .••••••••••••••••••••••••••••• 
+3.80(V I' • • • • •••••••••• 
+3S0~ I· • . • • ••••••••• 
+3.40~V) I' • • • • • • 
+3.20 V) I' • • • • • • 
+3.00 V) + ••••••.•••••••••••••••••••••••• 

,I 1 1 1 1 1 I, 
+50 +100 +150 +200 (NS) +0 +50 +100 (NS) 

ta (OE) ta (CE) 
ACCESS TIME ACCESS TIME 

MITSUBISHI IC CARD 

J... MITSUBISHI ELECTRIC------------mELrARD 
PROGRAMMING FLOW CHART 

[Ca'rd-Level Programming] 

FLOW CHART FAILURE RATE NOTE 

[Programming error] 
PROGRAMMING 0.1-1%/IC Programming error 

& DATA CHECK 
(average 0.3%) 

1---------- --------- ---- - - -------------- ---------------------------
Baking method is the 
other method of burning 

BAKING C25°C) 
in. But please understand 
that the panel color may 

40hr change slightly. In that 
case please paste labels 
on the card panel. 

---------- --------- ------------------- -----------------------
[Baking error] 

DATA CHECK 0.1-1%/IC 

(average 0.3%) 
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0 
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a. a. 

MITSUBISHI IC CARD 

J.. MITSUBISHI ELECTRIC -----------mElG4RD 
MFT2A02-001/002 

BLOCK DIAGRAM 
PROGRAMMING ,------- ADAPTER --

, 
Vcc.VPP Vcc.VPP 

:{,,'.;' ~ h11 ~ , 

(SW2) IlA17-A20CAl5-A18 ' 

-t>-
..... " ""-",,.~ r--I-

ADDRESS 
I--t-, 

t 
MELCARD 
MITSUBISHI 
ROM CARD 512KB 

M F4512·F3EAP01 

.CE. CE. PGM C~ DE)"' 
INPUT , 

t-- BUFFER 
CONTROL 

t-- $ -) PROM r-
00-07 

PROGRAMMER , ro- I/O v 
BUFFER 

=)' {.~Wl DATA BUS 
SELECT 
SWITCH 

(SW1) 

$ Vt' '-- , 
DATA 08-015 _J ~ I/O 

BUFFER 

'---- - -

J. MITSUIlSHf lLlCntlC CORI-ORATION 

OTPROM CARD 

* ( ) Signal· . MFT2A01-001/002 
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MITSUBISHI IC CARD 

J... MITSUBISHI ELECTRIC 

mELrARD 
Programming Adapter Selection Table of Card 

and Programmer 
(256Kbit PROM Type) 

Adapter Card Type Recommended PROM Programmers Part Number 

(8bit) 
MF 432A-F2X XPX X MAKER TYPE SOCKET ROM 
MF464A-F1XXPXX TYPE 
MF4128-F1XXPXX 

MFT2A01-001 
MF4256-F1XXPXX F/PCODE 
MF4512"':F1XXPXX DATA I/O 280 

=~3/32 
(16bit) 

MF465A-F1XXPXX 
Minato Model MF4129-F1XXPXX E510 

MF4257:"'F1XXPXX Electronics 1890 
MF4513-F1XXPXX 

(8bit) 
MF4128-F-2XXCXX Advantest Corp. R4949 R49492B 2561 
MF 4256-F2X XCX X 

MFT2A01-002 MF4512-F2XXCXX 
AF'9720 Ando-Electl"ic (16bit) --------------- ------------- 256 MF4129-F2XXCXX Co.,. Ltd. AF9704 MF4257-F2XXCXX 

MF4513-F2XXCXX Promac Data Model2A 
Systems Corp. 

256 

\.. ) 

MITSUBISHI IC CARD 

J... MITSUBISHI ELECTRIC 
mElCi4RD 

Programming Adapter Selection Table of Card 
(1M bit PROM Type) and Programmer 

Adapter 
Card Type Recommended PROM Programmers Part Number 

(8bit) 
MAKER MF4128-F3XXPXX TYPE SOCKET ROM TYPE 

MF4256-F3XXPXX Minato Model 
MF4512-F3XXPXX Electronics 1890 E72A 

MFT2A02-001 MF41 MO-F1XXPXX 
MF42MO-F1XXPXX 

Advantest Corp. R4949 R49492E 1MH2 (16bit) 
MF4257-F3XXPXX 
MF4513-F3XXPXX Ando Electric AF9704 2201 
MF41 M1-F1XXPXX Co., Ltd. 
MF42M1-F1XXPXX Promac Data (8bit) 

Systems Corp. Model2A 2201 
MF4128-F4XXCXX 
MF4256-F4XXCXX , 
MF4512-F4XXCXX MAKER TYPE SOCKET ROM TYPE 

MFT2A02-002 
MF41 MO-F2XXCXX Minato Model MF 42MO-F2XXCX X 

Electronics 1890 E716 
(16bit) 

MF4257-F4XXCXX 
MF4513-F4XXCX-X Advantest Corp. R4949 R49493E 1MH1 
MF41 M1-F2XXCXX 

--

MF42M1-F2XXCXX Ando Electric AF9704 2202 (16bit) Co., Ltd. 
MFT2A03-001 MF4129-F3XXPXX Promac Data Model2A Systems Corp. 2202 

'-
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MITSUBISHI IC CARD 

J.. MITSUBISHI ELECTRIC-----------m'ELrARO 

I EEPROM', CAROl 
[8KB/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 

APPLICA TION: 
Factory automation, NC machine, Telephone 

J.. MITSUBISHI ELECTRIC -------------
MITSUBISHI IC CARD 

MF8192-F1EAPXX 
BLOCK DIAGRAM 

A17 
A16 
A15 
A14 
A13 

ADDRESS 
DECORDER 

ADDRESS 

24 
, 

13 

mElrARD 

(192KB EEPROM CARD) 

, 
CS 

MEMORYICs B DATA 

1= 

F 
c:::: 

Vee 
Vee 

GNO 
GNO 
GNO 

COl 
C02 

A12 
All 
Al0 
A9 
AS 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 

BUS 
BUFFER 

64Kbit EEPROMX24 BUS 
BUFFER 

07 
06 
05 
04 
03 
02 
01 
DO 

1~ 

lM~ 
CONTROLL 

lM~ 
BUS 
BUFFER 

WE OE 

f t 

T WRITE·PROTECT t 
ON OFF Rwp 

..l 0 
WRITE·PROTECT 
SWITCH 

40 

r B2 
B1 
BO 

'WP 



.l::o. 

MITSUBISHI IC CARD 

.J.. MITSUBISHI ELECTRIC ----~-----mELrARD 

MF816A-FIEAPXX 
Card Enable access time 

Ta = 25°C 

vee 
+ 7 .00 (V) + ••••••.•• *******.*********** 
+6.80 (V) I. ****************** 
+6.60 (V) I· ****************** 
+6.40 (V) I· ****************** 
+6.20 (V) I. ****************** 
+6.00 (V) + ••• • ••• • ****************** 
+5.80 (V) I· ***************** 
+5.60 (V) I· ******* ***** 
+5.40 (V) I. ******* P ***** 
+5.20 (V) I.. ******* ass ***** 
+5.00 (V) + ........... ****** ***** 
+4.80 (V) I· **************** 
+4.601V) I· **************** 
+4.40 V) I. • *************** 
+4.20 V) I· • ************** 
+4.00 (V) + ••• • •••••••• ************** 
+3.80(V) I. 
+3.60(V) I· 
+3.40(v) I· 
+3.20(v) I. 
+3.00 (V) + •• • • • • • • • • • • • • • •••• • •••• • ~ 

+----+----+----+----+----+ 
o +100 + 200CNS) 

ACCESS TIME ta CCE) 

Output Enable access time 
Ta = 25°C 

vee 
+ 7 .00 (V) + ••• • •• ******************* 
+6.80(V) I. .******************* 
+6.60 (V) I. • ******************* 
+6.40 (V) I. • ******************* 
+6.20 (V) I· • ******************* 
+6.00 (V) + •••••• ******************* 
+5.80 (V) I. ~ ******** ***** 
+5.60 (V) I. • ******* ***** 
+5.40 (V) I. • ******* Pass ***** 
+5.20 (V) I • • ******* ***** 
+5.00 (V) + •• • •••• ~ ***************** 
+4.80 (V) I. *************'JE*** 
+4.60 (V) I· ***************** 
+4.40 (V) I· **************** 
+4.20 (V) I. **************** 
+4.0.0 (V) +. • • • •••••• *************** 
+3.80CY) I· • 
.+3.60 (V) I· 
+3.40(v) I. • 
+3.20 (V) I. ~ 
·+3.00 ('I) +. • • • .• • • •... • .. • • ......•.• 

+----+----+----+----+----+ o + -50 + 100 (NS) 
+ 

TA(OE) 

ACCESS TIME ta COE) 



MITSUBISHI IC CARD 

J... MITSUBISHI ELECTRIC-----------mElrARD 

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

DESCRIPTION 
These are consisted of industry standard 256KX4 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)X3 .4 mm(T). 
• 60pins. 2piece connector type. 
• Low stand-by current. 
• 512 refresh cycles Per 64mS 
• RAS only refresh, CAS before RAS refresh, and 

Hidden refresh. mod e s are a va i 1 b 1 e and 
Page-mode Capabilities. 

APPLICA TION 
Main/Extension memory unit for FAX, 
Personal computer. 

MITSU8ISHI IC CARD 

J... MITSUBISHI ELECTRIC------------
mELrARD 

MF13MI-M1CAPXX (3MB DRAM CARD) 
BLOCK DIAGRAM 

Vee ~ 
Vee::1 

GND 
GND 

GN01 

RAS3 
RAS1------.. 

r---~--_.----~--,----L---. 
A8- A,O RAS .RAS RAS 

~~---,+t-"""'A8 DRAM ICs DRAM ICs DRAM ICs -
A5- r- Vii (256kbX4)X4 (256kbX4)X4 (256kbX4)X4 OE---, 

~j= CAS(LB) CAS(UB CAs(LB) CAS(UB)CAS(LB) CAs(UB) Vr-015 

:~= Of 'f Of ~g~; 
AO- 015 015 015 (,-012 

CAS5 ~g~b 
CAS3 r-09 
CAS 1 r-08 

CAS4--~~-+~--+---+--r~~~ ~07 
CAS2 --t--'l---t--+--t----t ~06 
CASO 010 001. 00 '-05 

I '-04 
WE--- 015 015 015 ~03 

CAS(LB) CAS(UB) CAS(LB) CAS(UB eAS(LB) CAS(UB) ::g~ 
.. W DRAM ICs DRAM ICs DRAM ICs _ '- 00 

L....-. A~ (256kbX4)X4 (256kbX4)X4 (256kbX4)X4 OE ---, CC01 

A8 RAS RAS RAS -!r C02. 

RAS2--------~--------~ 
RAS4----------~--------------~ 

42 
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MITSUBISHI Ie CARD 

J... MITSUBISHI ELECTRIC-----------mELrARD 
Features of DRAM CARD 

(S12KB/1MB/2MB/3MB, 16bit DATA width) 

Access Operation 
Stand-by Current 

Control Pin 
Memory Time Current (Max, rnA) 

Capacity (Max, ns) (Max, rnA) RAS=CAS RAS=CAS RAS CAS =VIH =Vee-O.SV 

512KB 150 200 8 2 RASO CASO,CAS1 

1MB 150 208 16 4 RASO,RAS1 CASO,CAS1 

RASO,RAS1 CASO,CAS1 
2MB 150 224 32 8 

RAS2,RAS3 CAS2,CAS3 

RASO,RAS1 CASO,CAS1 
3MB 150 240 48 12 RAS2,RAS3 CAS2,CAS3 

RAS4,RASS CAS4,CASS 

MITSUBISHI Ie CARD 

J... MITSUBISHI ELECTRIC------------mELrARO 
MF12M1-M1CAPXX 

ACCESS TIME ·FROM CAS 

Vee Ta-ZS"C 

+6.60(V) I . * * * * * * * * * * * * * * * * * * * * * • * * 
+6.40(V) I . * * * * * * * * * * * * * * * * * * * * * * * * 
+6.Z0(V) 1 • * * * * * * * • * •• * ••• * * * * * * * * • 
+6.00(V) +. . . ..•• * *,11' * * * * • * • * •• * • * • * • * • * 
+S.80(V) 1 • • * ••• * * •• * *. * * ••• * * •• * •• 
+S.60(V) 1 • • * •• * * * * * PASS * •• * ••••• 
+S.40(V) 1 • • * • * • * * • * ..... * .... * • * •••••• 
+S.ZO(V) 1 • * * •• * • * * • * * ... *. * * * * * *. * •• 
+S.OO(V) +. . . . . * * * * * • * * * * * * • * * * • * * * • * * * 
+4.80{V) 1 • * * * • * * * * ........ * •• * * •• * * • 
+4.60(V) 1 • • • * * ••• * * * * ... * * * * * • * • * • * • 
+4.40(V) 1 • • * * * ••• *. * * .... * *. * ••• *. * * 
+4.Z0(V) I·· .. 
+4.00(V)+ ............................ . 
+3.80(V) 1 • 

+3.60(V) I· 
+3.40(V) 1 • 
+3.Z0(V) I· 
+3.00(V)+······· ..................... . 

+--+--+--+-.-+--+--
+0 +SO +100(nS) 

ACCESS TIME FROM CAS 
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MITSUBISHI IC CARD 

A MITSUBISHI ELECTRIC-----------mELrARD 
MF12M1-M1CAPXX 
ACCESS' TIME FROM .RAS 

Vee Ta=25'C 

+6.60(V) I . • •••••••••••••• 
+6.40(V) I . • •••••••••••.•••• 
+6.20(V) I . • •••••••.•.•••••• 
+6.00(V) +. . . . . . . . . . . ...•••••••• ,.; •••••• 
+5.80(V) I . • •••••.••••••••• 
+5.60(V) I . • •••• PASS •••• 
+5.40(V) I . • •••••••••••••• 
+5.20(V) I . • •••••••••••••• 
+5.00(V) +. . . . . . . . . . . . ..•••••• * ••••• * •• 
+4.80(V) I . . •••••••••••• * •• 
+4.60(V) I . • ••••••••• * ••• 
+4.40(V) I . • ••••••• *" ••••• 
+4.20(V) I· 
+4.00(V)+· ............................ . 
+3.80(V) I· '. . . . . 
+3.60(V) I . 
+3.40(V) I· 
+3.20(V)I . . . . . . 
+3.00(V)+·· ........................... . 

+---+---+---+---+---+--
+0 +50 +100(nS) 

ACCESS TIME FROM RAS 

MITSUBISHI Ie CARD 

A MITSUBISHI ELEcTRlc-----------mELrARD 
512KB DRAM CARD(MF1-512-MICAPXX) 

Supply Current(ICC1, ICC2) vs Ambient Temperature 

(mA) 

100 

8L 
0 0 

0 
o 25 50 

Ta ;. 

(mA) 

4 

3 

0 

g12 

75 ('C) 
0 

44 

~ 

t-
0 

o : Icc2.1 (VIH,VIL level) 
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MITSUBISHI IC CARD 

J. MITSUBISHI ELECTRIC-----------m'ElrARD 
512KB DRAM CARD (MF1512-MICAPXX) 

Access Time vs Ambient Temperature 

(ns) (ns) 

78 

I 
14 

76 12 

74 10 • 
0 
c( 

ii 72 0: 8 +l 
+l 

70 

01 I I I 

0 25 50 

Ta ... 

6 

I oT , 
75 rC) 0 25 

Ta 

50 75(t) 

MITSUBISHI IC CARD 

J. MITSUBISHI ELECTRIC·-----------mElrARD 

12MB* DRAM CARD LAYOUT 
(Preliminary) 

* 12 pieces 4Mbit DRAM IC each side of PCB= Total 24 X 4Mb DRAM IC's 
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MITSUBISHI IC CARD 

.J... MITSUBISHI ELECTRIC -----------mELrARD 
DRAM CARD 

(2MB/4MB/8MB/12MB) 

OESCRIPITION 
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 
• 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. 

MITSUBISHI IC CARD 

;.. MlTSUBlSHI ~CTRIC. fI1El(;4R[) 
Block diagram of Mixed card (RAM/OTP) 

(Pr.eliminary) 
Vcc ----'~ Voltage 1 Power 

n detector l controller 
to backed-up 
ICs 

r-9 Address decoder 1 

An ~+--=01 Address- 1-+--+--+-_---1-1......, 
~s t. 
bu ffers r- ~ ~!!!~III!!~~~~ 

\i~;r;:~;"::~ .... --.£;I~II'j I-t-_~....;J. t 
(PGM) ~~ Data-bus I 

Control buffers 
OE ---4----"1 bus t- • 

buffers 2 IL-----+.--_Dm 

OT? 

::::::::::::::::::: Backed-up ICs 
R : pull-up or pull-down resistors 
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MITSUBISHI IC CARD 

J.. MITSUBISHI ELECTRIC-----------mEl~RD 

MASK ROM CARD DEVELOPMENT SYSTEM 

CUSTOMER MITSUBISHI ELECTRIC 

I 

MASK ROM 
NO 

CONFIRMATION STATEMENT ERROR 
+ 

3 SETS OF EPROMs 
I YES 

MASK ROM IC 

(NOTE) AUTOMATIC DESIGN 
& 

HANUFACTURING 
PROCESS , 

RE.JECT 

ROTO TYPE 3 PROTOTYPES OF J EVALUATION I MASK ROM CARD 
I 

APPROVE 

MASK ROM CARD 

I I PRODUCTION MANUFACTURING 
PROCESS 

I 

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

MITSUBISHI IC CARD 

J.. MITSUBISHI ELECTRIC-----------mEl~RD 

E~ECTION TYPE CONNECTORS 

Applicable Mfr, Part Number and Mfr Mechanism for Dimensions Card Type ejection 

86933-001 Push-Button 70mm(W) X 86.Smm(L) 
x10mm*(H) 

Mfr: Du pont Ejection 
2P (4mm stand-off) 

(60pin) 

JC20EA-D60PR-LT1-M Push-Button 78mm(W) x 88.Smm(L) 

Mfr: JAE Ejection x6;Smm*(H) 

HGC032-01-010 Spring-Activated 70.Smm(W)x 90mm(L) CE 
(50pin) 

Mfr : HOSHIDEN 
Push In-Push Out x 14mm*(H) 

ELECTRONICS 

*Hight is from PCB 
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Cb 

HITSU8ISUI IC CARD 

)..MITSUBISHI ELECTRIC mELC4RD 

r auu 

IU 

S L .. ' ESO - ............. 
..... 

I .• :ll.' 

[_;:=;)1 I~ ~ 
u 

I.e 

t rI 
J 

To insert. . 
( Back SIde of a) 

memory card 

Du Pont Micro-Tri-BeamTM Eject Header 
PIN 86933-001 

".I:lt .• 

.. 8 Lo,ouI n .. _1 

• Note: HeacJ.er must be mounted on l! back of PCB. when the 

memory card is to be inserted as shown in a picture. 

Code: ____ _ Date: ____ _ Page __ of __ 



.t::.. 
<D 

HITSU8ISIII Ie ClRD 

J..MITSUBISH~.~~:'(~!~IC Section A-A mELrARO 

JAE 

.ZZ4(5.1) , .IZ6::88:(l.Z:U) 

., I, r~-·!-··-··llf :'i~': :".-----t----r-
" , .' I I 111 ,il+·I'-""I-· ---t-

.- ~.::':':"'~ .. ~ .......... "i ............ , .. ~ ... ~:.:~/ ~ 

:n 

M ::'JAE !JCZOEA-D60PR'LTI-Ali mig ~ ~.5 
~ H~. 0.' ~ .0 n~ ~ i ~ 
.. ::: L ':: to N_ 

~ !li A \:1 ~ . 
:!! i Z- •. Z36(Z-.6: 
~ ! .-.............. , 2- ,.126(2- ,3.Z) 

~I ~ '" C> • N - . :;: N 

"! 

I . . -- W 
,I-I --+ Z.671± .008(68±0.Z) 

.315(8) 
3.011 (78) 

Z.134: :88: (Bollom dimensions) 

(S4.Z:Us) 

1.4S0± .00a(36.a3±0.Z) 

I (.050)(29(I.Z1)(Z9))'1 

~ .... 
~ 

S9 ~I . OSO± .004 (pitch) ~ I Terminal 
II) NQ.I (1.21±0.1I 

"I 60 

i 
.i 
i 
i 
i 

.201(5.11,1 1 

CONNECTOR WITH ONE-PUSH EJECTOR BUTTON 
.PART NUMBER: JC20EA-D60PR-L T 1-A 1 

Code: -----

t .011± .oooa 
.0.44±0.OZ) 

IIUillL 
c;; 
.,; 

~ 
'" ., 
~ 
fl 

!:! 

.015± .012 
(I.905±0.3) 

.14Z: :g8:(3.6:8: :5) 

DIMENSION X 

Terminal Nos. 29, 3D, 32. 59, 60 .197"(5mm) 
Other terminals .157"(4mm) 

o p.e.B. MOUNTING HOLE DIMENSIONS (Ref.) 

Terminal No. 

C> 
fl 

'" . 
c;\ 
"! 
fl 

;; 

-= .,; 
fl 

; I I I 1.450 t.OO4(36.8J to.I) 
... • i 

8 
fl 

I. 890± .004(48±O.I) 

~I z- •. 126± .004 P'C.Board 
/(Z- .l.Z ±O.I) mounting hoi. #_ , --Lh.-/ 

I' 2.611± .004(68±0.1) 'T 
(Note I) Shown here Is the lug mounting posilion for using an optional 

version with a grounding lug. The P. C. Board mounting hole 

requires a ground area to connect this lug. 

Date: ____ _ Page __ of __ 



MITSUBISHI IC CARD 

J.. MITSUBISHI ELECTRI.C:"'-, ---mElrARD 
MITSUBISHI ELECTRIC 
MEMORY CARD PRODUCT DESIGNATION 

IMF ~ 12.§ - ttl,! ~.,. ~ ~ ~ 

...... +--+---1--1--+-+-+---- MITSUBISHI MELCARD 

...... -+---I--I--t-t-+----INDICATES MEMORY TYPE 

1 : DRAM CARD 
3: SRAM CARD 
4: OTP CARD 
7 : MASK ROM CARD 
8 : EEPROM CARD 

. 9 : COMPLEX MEMORY CARD 

'----t-+-I ....... -t----INDICATES MEMORY CAPACITY AND DATA WIDTH 

MEMORY CAPACITY DATA BUS 
8bit 

8KB 08A 
16KB 16A 
32KB 32A 
64KB 64A 

128KB 128 
. 256KB 256 
512KB 512 

1MB 1MO 
2MB 2MO 
4MB 4MO 
8MB 8MO 

'--t-f--t--f----INDICATES FAMILY OF FUNCTION 

!....+-+--+----INDICATES ACCESS TIME 

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

D: 200NS 
E: 250NS 
F: 300NS 

~--It-----INDICATES DESIGN REVISION 

A-.B- C-

'--t----- VARIOUS CARD CONNECTOR STRUCTURE 

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

1§Jm 
09A 
17A 
33A 
65A 
129 
257 
513 
1M1 
2M1 
4M1 
8M1 

'__ ___ INDICATES CARD PANEL ARTWORK TYPE AND/OR 
PROGRAM CODE . 

OO-BLANK CARD, NO ARTWORK 
01 -MITSUBISHI ARTWORK 
XX-INDICATES CUSTOMER(S) ARTWORK AN.D/OR 

PROGRAM CODE(S) 
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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 Milsubishi 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. 

J...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 Blvd. 
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 

PAINTED IN U.S.A. 
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