MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

8/16-bit Data Bus
One-Time PROM Card

Connector Type

Two-piece 68-pin

<< 22 £
T T T

EATXX
EATXX

DESCRIPTION

Mitsubishi's One-Time PROM cards provide large
memory capacities on a device approximately the
s:ize of a credit card (85, 6mm X54mm X 3.3mm).
The cards use a 8 /16-bit data bus. Available in 256
KB, 512KB, 1 MB, 2 MB, and 4 MB capacities,
Mitsubishi’ s One-Time PROM cards are available
with a 68 pin, two-piece connector.

FEATURES

®» Uses TSOP (Thin Small Outline Package) to
achieve very high memory density coupled with
high reliability, without enlarging card size

m Electrostatic discharge protection to 15kV

m Buffered interface

m68-pin connector

m 8 /16bit controllable data bus width

PRODUCT LIST

{
APPLICATIONS
w Office automation
® Computers
u Telecommunications

® Data Communications
# [ndustrial
wm Consumer

w Memory Data bus . Access time Connector Number of Qutline
Typename | capacity | width (bits) | (ns) | tye | pins | drawing |
MF4257-G1EATXX \
== - 256K B | i
MF4257 - G5EATXX ‘ \ |
MF4513 G 1EATXX !
e T S 512K B |
MF4513 GSEATXX | !
MFAIM1-G1EATXX | _
- e 1 MB 8/16 | 250 Two piece 68 ‘ 68P -001
MF41MI GSEATXX | ; )
MF42M 1 - G!EATXX ‘
— 2 MB )
B MF42M1 GSEATXX |
MF44M1 GIEATXX !
: 4MB ‘ i ‘
MF24M 1 -G 5 EATXX |
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PIN ASSIGNMENT
Two-Piece Type (68-pin)

T

Pin ( Symboal % Function PNT ‘ Symbol! \ Function
1 GND \k round 35 FGND [ Ground

2 'D3 b 36 ' CD1 | Card detect 1

3 } D4 P 37 | DN Pl

4 |Ds | Daa 38 | D12 Lo

5 | D6 P 8 D13 ; Data /0

6 l D17 | 40 D4 g |

7 'CE1W I Card enable 1 41 D15 |

8 ) Al0 1 Address input 42 / CE2 Card enable 2

] Ok i Qutput enable 43 J N_C No connecticn

10 | Al | | 44 PE Program enable

HoAs o 5 | NC | No connection

12 las ' > Address input 46 | AIT } AIT(NC for<128K8 types\]
13 | A3 P 4T A18 A18(NC for 256K B types |
14 .AM Lo I AT | A19(NC for <512KB types  Address input
15 PGM  Program control 43 A20 | A20(NC for< | MB types
16 | NC l No connection 50 | A2 A21(NC for< 2 MB types ;
17 Vee | Power supply voltage 51 | Vge Power supply voltage

18 Vep i | Power supply voltage 52 Vpp2 Power supply voltage

19| Al |~ A16 (NC for 64KB type) 53 INC |

20 ' Al5 b 54 ' NC ]

2t Lan Lo 55 | NC | l

2 ’ AT [ 56 J\ NG ] No connection

23 | A6 1 57 NC ’ T

24 | AS . ¢ Address input 58 [NC ‘I I

25 A4 i 59 INC ,

26 | A3 | 60 | NC 1

27 ’ A2 ! 81 | REG ‘ REG function

28 Al ! 62 'B8vD2 | Battery voltage detect 2

29 . AD " / 63 ‘] BVD1 | Battery voltage detect 1

30 DO P 64 | D8 }

31 ' D1 | } Data I/0 65 ;D9 } Data 1/0

32 |D2 | § | D10 ‘

33 WP " Write protect 87 ICD2 [ Card detect 2

34 JLGND \’ Ground 68 | GND j Ground
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

BLOCK DIAGRAM (“G 1" Series 4 M Bytes)
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

FUNCTION TABLE

Mode %‘ EG'CEI#EZ\ OE |PGM| PE | AO‘VppZ\Vppt 1/0 (D15~D8) | 1/0 (D7~D0)
Standby X E H | H ‘? X T X | X \ X Vcc Vcc H\gh impedance High-impedance
Read A (16bi1) common H i L ML L H | H X | Vce VCC 0dd Byte Dataout  Even Byte Data out |
k \ s i L ) Even Byte Data out |
Read B {8 bit) common Hl L | H L H H —| Vec | Vec | High-impedance |- — —~————
| \ H 0dd Byte Data out
e | | ,\{* S S N B ol At iaia i
| _T L | Vcc me L
Program (8bit) common | H L | H H L lL — High-impedance | High-impedance
I B | wji _ H jVver)Vce ]
L | 1‘ t \ L | Vcc | Vpp uEven Byte Data out
Verify (8bit) common I H 7 L H L i H | H — -—L——— High-impedance ——
t oL [ [vee vee T DsaByte Daaout |
| | I ‘ J[ ( L  Vgec | Vpp [ Even Byte Data in
Latch (8bit)commaon H L H L IH L — 4+ High-impedance e e ]
; | i I L | H | Vvep | Vece 0dd Byte Data in
N S S S F SN SN N qyeLr ceyesbae
Read C ( 8btt ) common I H [ H L, L [ H | H i X chc ‘ Vee | | 0dd Byte Data out Hugh meﬁdgn/g_\
Output dlseble i X ! X l X | H } H rH X Ve [ Vce }jtgh lmpedanoe \ ngh |mpedance
T el e Bl e S B Sl o —
J ‘ ! J
:tifi)lﬁeueb't) f CL ‘ L L L H (‘ H * X !Vee | vee ! Data out (unknown}| Data out (FFh)
I S 0 R
Read B {8bit) ‘ Avalkable i ‘ \ T r \ L ) Data out (FFh)
L I L H [ L i H H —-~— Vcc | Vec | High-impedance -
attribute f f | ! t H Data out tunknown)
SRR G 1 series S
Read C (8 bltﬁ - | | | | !
L H Ly b H X | Vce | Vee | Dataout (unknown) High-impedance
attribute ‘ ; } | : | i I \ L
Notel : H=V|H, L=V, X=ViHor VL.
EG is availableonly in "G 1" series.
ABSOLUTE MAXIMUM RATINGS
Symbol J]_ Parameter }L Conditions Ratings ' UnL
Vce Suppty voltage —-0.3~6.25 ne
Vpp Rupplv voltage ! —0.3~14.0 I v
e S TSR e~ Wiith respect to GND T e B
LV'\,,, - ilnput vo!tage L ] -0. 3~V7CC:0737(7M85 iz;v;fv h
Vo Output v0|tage 0~Vce vV
O R e e
Lrlopﬂri o J_Operamng temperature R 774_7_\>
Tstg | Storage temperature | |

READ OPERATION
RECOMMENDED OPERATING CONDITIONS (Ta=0~55T, unless otherwise noted)

‘ Limits .
Symbol Parameter e P R — Unit
' Min. Typ. | Max.
Vee | Veesupply voltage 4.15 5.0 525 | Vv
Vpp | Vpp supply voltage % vee
- —— -— IE— S — —_ e R — S _
V\H Htgh input voltage 2.4 | Vece |V
ViL \ Low input voltage ‘ 0 ! 0.8 |V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

ELECTRICAL CHARACTERISTICS

(Ta= 0-~55C, Vcc=Vpp=4.75~5.25V, unless otherwise noted)

Limits R
Symbot Parameter Test conditions —- - -
I 7\7/ng o ngh outputvoltage r IE.TQ -1. UmA (except BVD 1 BVD 2)
| VoL | Lowoutput voltage o
liH [ High input current
T 'CE1 CEZ AEG OF PEPGM \
e Low input current - |
| Other inputs
High output current in @ oee o
LOZH offstate ‘CEX* E2=Viqor DE=V|H, Vo=Vce V J
Low outputcurrent in _ |
tozr ' off state JCEI =CE2=Vinor OE=Vy, Vo=0V
I P b A o . B
[ 256KB
CE1=CE2=Vin, ) 512KB
Standby Ve supply i Qutputs =open, T T T
1 . | ™
fee 1 ‘ current 1 | Other inputs=Vn ‘L . 'm™B
for VL : o Z'MBi o
I 4MB
L _ L B
: . | 256K B
| CE1=CE2zVee| — — Si2KE — " 0.5
" —~0.2V, Outputs= |_ __5ieKl - - I .-
loe 1 - 2| Stendoy Veesupply 0 1MB 0.8 mA
jcurrent 2 - S S —
‘ ‘Omermpms<02V 2 MB BRE
lorzVee—0.2V — e -
! i ce Al 1MB I
o | [ }
‘ CE=0E=V_, - ;
- PGM=PE=VH,
t ! :
lcc2 -1 ‘ ?ucr;:irvlcc supply Outputs=open, |
| Other inputs=Viy
! or ViL
B | CE=OEs0.2v. T ,
|FGM=PEzVc
- Active Ve supply 0.2V,
2+ 2
lec lcurrentz ‘ Outputs=open,
! Other inputs=0.2V|
J orzVce— (] 2V
- — T —
’ |
Vpp supply current of \
lpp 1 each Vpp pin i ;
\(VPPI or Vpp2) | ‘ ' - o ]
| | ams "'ﬁ“if 0.3
Note 2 : Direction for current flowing into IC is indicated as positive {no mark).

: CE indicates as follows

READ A : CE=CE1 =CE2
READ B : CE=CE1, CE2= "H" level
READ C : CE=CE2, CE1= "H" level
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

SWITCHING CHARACTERISTICS (COMMON MEMORY)
Read Cycle (Ta=0~55C, Vcc=Vpp=4.75~5.25V, uniess otherwise noted)

Symbol Parameter — Limits, ‘ Unit
t Min_ [ Tye. [ Mex |~ |

tcR Read Cyci(;Tl—nTeW I \‘~‘{ 250 . | | ns
[ toa) Address access time [ P*i 250 ug B
[occer  Cordenabiesceessime L me L w
ta(0E) Output enable access time 125 ns

i td.s(cgf Output diseble time (rom CE) 1 [ 0 | ns
td.s(OE) Cﬁtipﬁut‘dgatie time ’froimiog\ S R 100 f ?s\
[ tencee) Output enable time (from CE) *4_j“?* HV‘*.‘jj‘WL_nsr )
[ tentor) | Output tensble time (from0E) Ty T g

Ht;,;;‘jrv‘h)_a\ta\vglditl;r; after address chang;em I B ,¥\‘_f,, o gTﬁns

Note 4 : Ve must be applied and removed simultaneously with Vpp.

SWITCHING CHARACTERISTICS (ATTRIBUTE MEMORY)
Read Cycle (Ta=0~55C, Voo=Vpp=4.75~5.25V, unless otherwise noted)

Symbol P Limits Unit
ymbo arameter e i b ot ni
Min. Typ. Max.

tCRR Read cycle t|me 300 ns
ta(Aa)R Address access tlme 300 ns
ta(ce)R Card enable access time. ‘ 300 ns
h_ta(o[;)R Outpur enable access time [ 150 ns
tais(CEHR Qutput disable time (from CE) 100 ns
hms(oBR Qutput disable time from 0e) | 100 ns
— e — — 1 —4
ten(CE)R Output enable time \from CE‘ 5 ns

ten(0E)R | Qutput enable time (from DE) 5 ns
tv(a)R Data valid time after address change 0 ns

Note 5 : Ve must be applied and removed simultaneously with Vpp.




MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

TIMING DIAGRAM
Read Cycle (COMMON MEMORY)

tcR
|
ViH Ve
An
™
ViL A
< ta(A) tv(A)
ta(CE)
e R s O SRS
CE QRO RREIRLIRLR Do e te e te e tetetete %% %%
LRI RRIIERRILIIES SSOSSKRELIEKALKES
v 5 SRR
I
( 3 ,
< tenlCE tdis(CE)
ta(QE)
L T o et e — o
B
OE R RRERRRAIIRRREIEREELIP
ViL
ten{0E) : tdis(OE)
[
Vo Hi-Z < N N
Dm < QUTPUT VALID :>—>_
(DouT) VoL b 27
PGM= "H" level
PE= "H" level
REG= "H" level SRR
Note B : XXXXRRNKS  Indicates the don’t care input.
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MITSUBISH! MEMORY CARD

ONE-TIME PROM CARDS

TIMING DIAGRAM
Read Cycle (ATTRIBUTE MEMORY)

ol
m|

bOm

tcrR |
ViH
VL
ta{A) R
I
[ ta(CE) R
ViH <z a4 v ave =

DRGSR KICH TR IR AL IITHAIKRK RS
R
R ER R IRIILHILILIILN]

%5
5%

KR IIIRIR IR XXX K XX
< LRI
Posoiotatetoletetoletetotols

SRR

=
T
oo
339
R
bogeled
oSeseY
asess
1803008
Podele
Po%e%%
DeSese
Pedeted
SR
orate
o2,
FoSedey
3505
boSeredi
SR
dedetod
RoSeto
bo%e%e%i
020,
oSl
5]
KK
bSoled
PoSede
020!
PoSase
5055
oSesed
20554
258
103006,
20232
"./ 4
4
I

E}R

tdis(OE) R

VoHr Hi-Z

{L
{DouT) VoL |

QUTPUT VALID

GM= “H" level
E= “H" level

G= "L" level

o

Note 7 @ Test conditions for A, C. characteristics,
Input pulse levels : Vi =0.45V, V|4=2 8V
tnput pulse rise, fall time ctr=tf=10ns
Reference voltage  Input

VIL=0.8V, Vig=2.4V

Qutput : VoL =0.8V, VoH=2.0V (ten, tdisare measured
when output voltage is £500mV from steady state. )

Cutput load c 100pF+1TTL gate

5pF +1TTL gate (When ten, tdisare measured)

8 : CE indicates as follows
READ A : CE=CE1=CE2
READ B : CE=CEl. CE2= “H" level
READ C: CE=CE2. CEl= "H" level
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PROGRAM OPERATION
RECOMMENDED OPERATING CONDITIONS (Ta=20~30°C, unless otherwise noted)

‘ Limits .
Symbol i Parameter I Unit
) Min. Typ. Max.
Vee i Ve supply voltage 5.75 6.0 6.25 v
Vpp i Vpp supply voltage 12.2 12.5 12.8 v
Vi [ High input voltage 3.0 Vee vV
ViL . Low input voltage ; 0 i 0.8 \

ELECTRICAL CHARACTERISTICS (To=20~30C, Vcc=5.75~6.25V, Vpp=12.2~12.8Y, unless otherwise noted)

; Limits )
Symbol Parameter | Test conditions - —— e e Unit
i Min. Typ. Max.
VOH High output voltage lon=—1.0mA {except BVD 1, BVD2) 2.4 \
VaLr Low output voltage toL=2mA 0.4 \
I H " High input current Vi=Vce V 20 u A
: CE1 CE2 REG OE PE PGM —30
I i Low input current V=0V — - w A
- ! N Other inputs —-20
256K B
\ ' Outputs— | 512KB 250
| Active V | Outputs = open [ }
lce3 « t! oucr;;:t ]CC supply (During Data out), 1 MB mA
Inputs=Vinor Vi oMB © 400
i 650
- T - . I i :
L o
- Outputs=open 200
Active Ve supply i (During Data out) ’ -
i - 2! ! :
ces 21 current 2 Inputs£0.2Vorz — mA
Vee-0.2 L i 350
600
| —
* Vpp supply current of . - - 120
Ipp2 + 2ieach Vpp pin TPGM =V i mA
(VPP ior Vpp2) A -
‘ | - 130

Note 9 : Direction for current flowing into IC is indicated as positive (no mark).

z MITSUBISHI 4—85
ELECTRIC



MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

SWITCHING CHARACTERISTICS

(Ta=20~30C, Vcc=5.75~6.25V, Vpp=12.2~12.8V, unless otherwise noted)

T

Parameter

Limits

g

Symbol
tAS Address setup time
tOES OE setup time
tDs Data setup time
tAH
Address hold time
| tAHL
tDH Data hold time
tDEP Output disable time (from DE)
tves Ve setup time

tvPs VPP setup time

PGM initial program pulse width

tPw

toPw PGM over progrﬂz;;mﬂs;vﬁh‘—uﬁ— -

tPES PE setup time R
[ oc Datavalid from0E | s

tLw Data latch time 7_} us |
| tpoms | PGM sewp time T
[ teew  |PEholgtime T T s
 toEH O hold time b ’l us

Note 10 : Ve must be applied and removed simultaneously with Vpp.
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PROGRAM TIMING DIAGRAM (4 M Bytes)

DATA LATCH PROGRAM PROGRAM VERIFY

VIH

A3~A21

<

F
<
-y
=

ef——\-(f tAHL taH
X X XX XXX
R 7 / ] 7 i 7
tDH tPGMS tDFP

/ \ Hi-Z '!z < > < > < :
DATA

SET % >< * ¥ (

| |

DATA OUTPUT VALID

Al A2

Vik

sl

ViL

Vep

o
3
L l f :
@ >
(%]
>

Vee tVPs

Vee+ 1

~

Vce

Vee tves

18

ViH

CE1

ViH \
ﬁ \tOPw/

Vie tOES |_tOEH

V|H—\ \ .
3 \

Lw

tPES
ViH \

PE \
ViL

CE2= "H" level

Note 11 : Test conditions
tnput pulse level VL =045V, ViH=3.4V
Input pulse rise, fall time :t,=tf=10ns
Reference voltage input @ Vi =0.8V, ViH=3.0V (tDFP is measured when

output : VoL=0.8V, Vop=2.0V output voltage is £500mV
from steady state. )
12 : 0dd byte is accessed when AC= “H" level, and even byte is accessed when AQO= “L" level
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PROGRAMMING ALGORITHM FLOW CHART

[ START ]
|

Y
( ADDR. =FIRST LOCATION )

Q ADDR.:A\VDDR_+2 )

LATCH

( ADDR. =ADDR, +2 )

LATCH

i

Q ADDR. =ADDR, + 2 )

LATCH

X=190

vV
]__>( PROGRAM ONE PLUSE OF 0.2ms )

y NO
FAIL
DEVICE FAILED
3 PASS PASS
PROGRAM PULSE OF
0.2Xms DURATION

LAST ADDR. 7

L (CADDR.=ADDR. 2

YES

( Vec=Vpp = X5 0V )

VERIFY
ALL BYTES

DEVICE
FAILED

| DEVICE PASSED |

4 15V =Vee=Vpp=5.25V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

CAPACITANCE

Test conditions

Symbol Parameter !
[ ﬁ — Tvi=cnp,
Ci . Input capacitance Vi=25mVrms,
L Cf=1MHz, Ta=25C
; ‘ Vi=GND,
Co | Qutput capacitance Vi=25mVrms,
\ f=1MHz, Ta=25C

Unit

Limits
Min. Typ. Max.

Note 13 : These items are not 100% tested.

DEVICE IDENTIFIER MODE

This card does not support a device identifier
mode. Do not apply voltages exceeding 6. 25V to the
A9 pin.

RECOMMENDED SCREENING CONDITIONS
The following screening test is recommended before

using a card for evaluation which you have
programmed. If you use cards for another
purpose, it is recommended that the manufacturer

programs them.

PROGRAM/READ

v

High temperature storage
125°C
20Hrs

DATA VERIFY Device failed

Actual use

Note 14 : The color of panels might be affected at this high-
temperature storage.
It is recommended that you attach labels of your own
design to the surface of the card after the data verify
test.

IC MEMORY CARD GUIDELINES VER. 4
(defined by Japan Electronic
Development  Association  Personal

Operation Committee)

Specifications of this card are partly different from

the IC memory card guidenes ver, 4 defined by

Japan Electronic Industry Development Association
(JEIDA)  Personal Computer Operation
Committee. The differences are as follows.

1. Mode of programing operation is original.

2. PE : program enable signal (44 pin) is added to

this card.

Industry
Computer

* MITSUBISHI
ELECTRIC



