MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

8-bit Data Bus
One-Time PROM Card

Connector Type

Two-piece 60-pin

MF4128-F3DAPXX |
MF4256-F3DAPXX
MF4512-F3DAPXX
MF41MO-F1EAP XX
MF42MO-F1EAP XX

DESCRIPTION

Mitsubishi’s One-Time PROM cards provide large

memory capacities on a device approximately the

size of a credit card (85.6mm X54mm X 3.4mm).

The cards use an 8 -bit data bus.

Available in 128K, 256K, 512K, 1M and 2 M byte

capacities, Mitsubishi’s One-Time PROM cards are

available with either a 60 pin, two-piece connector.

FEATURES

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

a Electrostatic discharge protection to 26k V

PRODUCT LIST

® Buffered interface
m 60-pin connector
®m 8 -bit data width

APPLICATIONS

m Office automation

m Computers

m Telecommunications

m Data Communications
m Industrial
® Consumer

Item ‘ Memory Data bus ‘
Type name capacity width (bits)}
| MF4128-F3DAPXX 128k
| MF4256 F3DAPXX | 256KB
| MF4512-F3DAPXX T  512KB | 8
[ MEaMo-F1EAPXX 1MB |
| MFazmo FiEAPXX | 2mB

Access time Connector Number of Qutline
(ns) type pins drawing
w |

1 Two-piece 50 80P -001
250 ‘
;
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PIN ASSIGNMENT
Two-Piece Type (80-pin)

Pin |

Symbol

NC
Vpp 1
Al12
AT
AB
A5
Ad
A3
A2

T

" No connection
! Power supply

‘ Address input

L Data 1/0

| Ground
i
|

|
\{ Data 1/0
|

| Card enable
Address input
~Output enable

]

‘ Address input
Program control

l Power supply

Function

F;\;un Symbol

2 NC

4 {NC

6 lcDi

8  AlS

0 | Al

12 | A1T

14 | A8

16 | A19

18 A20

20 NC

2 |NC ’
24 | NC

26 I NC

28 ‘NC

30 GND

32 . GND i
34 | NC

36 | NC

38 NC

40 | NC

42 NC

4 ' NC

16 lNC

48 | NC

50 1 NC

52 }Bo

54 B ‘
56 . B2 ‘
58 | CD2

60 | Vce

| Card detect |
A
i j Address input

Function

} No connection

NC for <128KB types °
NC for <256K B types
NC for<512KB types
NC for< 1 MB types

Address input

No connection

} Ground

» No connection

GND
No connection
GND
Card detect 2
Power supply




MITSUBISHI MEMORY CARD

ONE-TYME PROM CARDS

BLOCK DIAGRAM (2 M Byte type)

16
a2 ADDREESS 15
A18 ————| DECODER 7 [
AT ———— J{
Alg —————| CE PGM
Al5 ———
Atd ——o
A13 ———
S — vep vee!
NS ADDRESS- . MEMORY
Az _—— 1 BUS 1M bit ONE-TIME o7
AT ———— PROM X186 D6
ne BUFFERS Os
A5 D4
Al D3
A3 D2
A2 D1
Al — AE Do
N OE
OFE ——| BUFFER ——
Vcc? T?CD
- TMQ X2 GND— ECD1
PGM 1 YL co2
FUNCTION TABLE
[ Mode | CE_, OE | FGMI Ve (yp) | Vcc (typ)) 110 lcc |
Standby Lo L x |ox ] 5V 5V High-impedance | Standby
Read { L | L 4 X ] 5V 5V Data out Active
Outputdisable ‘ X L 5V 5V High-impedance Active
Byte program L 12.5V ‘ 6V Data in Active
Program verify H ’ 12.5V 6V Data out Active
Page data latch H ‘ 12.5V 6V Data in Active
Page program L l 12.5V [AY High-impedance Active
R L 12.5V 6V High-impedance Active
P .
rogram inhibit H 12.5V 6V High-impedance Active
ABSOLUTE MAXIMUM RATINGS
) Symbol ) Parameter Conditions <+> Ratings Unit
VCCV Supply voltage %‘ -0.5~7.0 Y
Vpp Supply voltage —0.5~14.0 Vv

Vi Input voltage | ~0,'57~V“cc+»0.5 {7.0Max.) Y

Vo " Qutput voltage ﬁ \
| Topr Operating temperature c

Tstg ! Storage temperature 1 T
5—54
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

READ OPERATION

RECOMMENDED OPERATING CONDITIONS (Ta= 0-~50C, unless otherwise noted)

1‘ Limits «l :
Symbol Parameter Wn T WD — ﬁ'Mraix. Unit
| vee fﬂ@@y whage [ 4 | s0 | 5® |V

Vpp Vpp supply voltage Vee | |V
Vi | Righinputvoltage 0.7xVee vee | v
| Vie |lowinputvoitage T 0.8 v

unless otherwise noted)

ELECTRICAL CHARACTERISTICS (Ta=0~50C, Vcc=Vpp=4.75~525V,

i Limits
Symbol Parameter | Test conditions
Vo | Highouputvoliage  lon= 400uA
VoL | Low output voltage :
ik Tnghinput current "Vi=Vee V
- S e e S e
PGM OE CE
L Low input current | Vi=0V S
\ TOther inputs
‘ t t I —
forn “ngh output current in (CE=Vinor BE=Vin . Ve=Vee V
Co_joffstate 0 T
" Low output current in | == _ — _
loze off state }CE7V|Hor OE=ViH ,Vo=0V
P = - [— = A . .
ol -1 Standby Vce supply CE=Vin, Outputs=open,
ce current " Other inputs= Vi or Vi_
|
Lot - 2 Standby Vce supply CEzVee-0.2V, Output=open,
e " current ; Other inputs=0.2V or zVce—0.2V— —%
" Active VCC suppl P
ctive VCC supply CE=0E =V, CQutputs=open,
tlcc2 - 1 current .
. . . Other inputs=ViHor VL it
i (Minimum cycle; : ‘ 1M
| oM
; 128K
[P A
Active VCC supp! I | 256K
lec? - 2 Cur;\;it suppty CE=0E=0.2V, Qutputs=open, i 512')(‘
i < > —
L (Minimum oyole) Qther inputs=0.2V orzVcc—0. ZVP‘" Il
i YY)
S — — o S
\ | 128K
| 256K
lpp 1 1 Vpp supply current 512K

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

ONE-TIME PROM CARDS

SWITCHING CHARACTERISTICS

Read Cycle (Ta=0~50C, Vco=Vpp=4.75~5 25V, unless otherwise noted)

, | Limits T
Symboi Parameter Conditions T T T e Unit
Min. Typ. | Max. |
. LM, 2m L 250
ta(AD) Address access time E=0E=VI_ — 7 ns
others 200
_ b 1M, 2M 250
tacce) Card select access time CE=V L . ; 2 ns
i others 200
_ M, 2ZM ! 125
ta(oE) Output enable access time CE=V|_ - SR IS e N R
others 100
—— - S e - : - —t I L S S
- J— ™M, 2ZM 0 110
tDF Output disable time (from OE) CE=V,L e e U SN S ns
others 0 100
tOH Data hold time after address change CE=0E=V|_ 0 ns

Note 2 : Ve must be applied simultaneously Vep and removed simultaneously Vpp.

TIMING DIAGRAM (READ OPERATION)

ViH

ViH
cE /
ViL /
ta(CE)
ViH
o
ViL 4 tDF
i | ta(OE) ‘ .
L ta(AD) < >] OH
[
VoH
Hi-Z 4 N -
Dm v — OUTPUT VALID HiZ
VoL N\ N .

Note 3 : Test conditions

Input pulse levels TVIL=0.45V, Vinu=0.8XVgee V
Input pulse rise, fall time Cte=tf=10ns
Reference voltage input tVIL=0.8V, Vi =0.TXVee V

output : VoL=0.8V,VoH=2.0V
(tDF is measured when output voltage is =500mV from steady state.)
Load :100pF +1TTL gate
50F ~1TTL gate {at tOF measuring)
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PROGRAM OPERATION
RECOMMENDED OPERATING CONDITIONS

{T5=20~307C,

unless otherwise noted)

Parameter

Ve supply vonage
——

| Vep supply voltage

Vi ) vah myputyoltage

Vip " Low input voltage

S 4 |

1 - lemWS N] Unit

‘ Min. Typ. Max.
515 | 6.0 ‘ 6.25 v
12,2 125 | 128 v

0.TXVce . Vec |V

| 0 | T 0.8 |V

ELECTRICAL CHARACTERISTICS

(Ta=20~30C, Vgc=5.75~6.25V, Vpp=12.2~12.8V,

unless otherwise noted)

Symbol Parameter Test conditions
Vou Hugh output voltage i
VoL Low output voltage
1A f ngh mput current
hiL ~Low input current
T S
|
!
bea 3 - 1 Active Vcc supply InpUtS‘VlH or Vi,
e | current ‘ Outputs¥open
|
— e e e
| i
L3 .o | Active Vee supply I Inputs=0.2V orzVee—0.2V,
oe | current Outputs =open

o BT
.

1‘ ther inputs -10
i

ek ‘ T
L 512K 320 | mA
LY | | 520
2™ \ . | 965

Limits
L___ﬁf;;ﬁAHJ i
Min. Typ. Max.
2.4 v
0,45 v

PGM QOE CE —20
WGfO CE LA

| 12K 65
| 256K 120
sk 220 mA

[ VPP supply current [f e | 2M — 1%
i ¥|2~8KWM_WA 15
} ‘ L,EBK ] 120
lpp2 + 2 ‘ ‘CEIV;H <PAGE PROGRAM> [ ,J]zi,a,. 125 mA
| M 130
. T 150
Note 4 : Direction for current flowing into 1C is indicated as positive {(no mark).
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

BYTE PROGRAM

SWITCHING CHARACTERISTICS

(Ta=20~30°C, Vce=5.75~6.25V, Vpp=12.2~12,8V, unless otherwise noted)

Symbol Parameter Lf— _Limis —T———1 Unit
Min. _L Typ. Max.
| tas . Addresssetuptime ' us |
oS GEsewptme e s
tDSs I?fta setup time - ] 2 B I B
TAH | Address hold time | 0 \ us |
toH Daré hold tume. 7 B - 2 o ‘77 T us |
tDFp T output disable time (from 0E) S U o T ] 10 | ons
tvcs chsetup time ) - ? - - —7"1 s
tvps Vpp setup time o S 2"\ 5— o ¥—F
[ tpw | PGM initial program pulse width 0.19 | 0 ’z‘[ 021 ms |
topPw 7@ over program pu\sé width S - o 0.19 —7‘7525\ msﬁv
tCES ?sétup t\;riﬁ S - - o 2 j us
toE i Data validrfrom OE o - ] EO\A ns

Note 5 : Vcg must be applied simultaneously Vpp and removed simultanecusly Vpp.
6 : Typical value is at Vge= 6V, Vpp=12.5V, Ta=25T.
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MITSUBISHI MEMORY CA~J

ONE-TIME PROM CARDS

BYTE PROGRAM

TIMING DIAGRAM (PROGRAM OPERATION)

-_— 7‘_“,4‘&____)1(__‘__—)

PROGRAM VERIFY

ViH N
AVI
ViL /1
tAs tAH
2
ViH/VoH Hi-z
Dm DATA SET
ViL/Vouo .
‘ DATA OUTF;UT VALID
tDs DFP
[ tOH aj-¥<‘ e
Vpp ‘ I
Vep /
Veo IvpPs | ‘
v Veet | —
cc /i
Ve tvcs
o ViH
CE »
ViL
tCes ’ }
AT ’
GM [ toE
ViL ! D
tOES ‘ ‘
tpw
. Vin T \/
OE toPw %{
ViL -

Note T : Test conditions
Input puise levels
Input pulse rise, fall time
Reference voltage input
output

SVIL=0.45V, ViH=0.8xXV¢ccV
te=t=10ns
tVIL=0.8V,V5=0.TXVcec V
tVoL=0.8V, Von =20V

{tpFp is measured when output voltage
is 500mV from steady state. )
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

BYTE PROGRAMMING ALGORITHM FLOW CHART

( START D)

(ADDRESS=FIRST LOCATION)

Vee= 6.0V
Vpp=12.5V

X=10

——————>{ PROGRAM ONE PULSE OF 0.2ms )

YES

FAIL ONE BYTE

VERIFY

ONE BYTE VERIFY

DEVICE
FAILED

( PROGRAM PULSE OF

0.2Xms DURATION

{_INCREMENT ADDRESS LAST ADDRESS?

. YES
v

( Veo=Vpp=¥50V )

FAIL
VERIFY ALL BYTES >I| DEVICE FA

ILED I

PASS

¢ END )

¥4 15V sVeo=Vpp=5.25V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PAGE PROGRAM

SWITCHING CHARACTERRISTICS

(Ta=20~30C, Vcc=5.25~6.25V, Vpp=12.2~12.8V, unless otherwise noted)

} Limits
Symbol Parameter e —
| Min
[ tas [Addresssewptime
woes  OE setuptime -
[ os [Datasetuptime
tAH H_W -
- Address hold time
tAHL
tohi - D‘ata hotd tTme o
t;:p i ‘ Output dmable'tTme\(rfrrom OE\ -
tves | Vegsetup time -
t;/rprsi o . Vpp setubﬁitrlme ) S
;Pwi’ T:’Gila mmal progrraTn ;;aise vmtr
topwi B ' PGM over program pu\se wurdtihiv B
téES T e CE setup inme 77777 )
toE -
) tL;/vi o Data \atch tlme ) - )
t;GM;ﬁ 4‘ PGM setup t\me ) o o
wcen | GEho dtime
T;)éH - ﬂ‘ T hO'd time ) 7 2

Note 8 : Ve must be applied simuttaneously Vpp and removed simultaneously Vpp.
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PAGE PROGRAM TIMING DIAGRAM (PROGRAM OPERATION) (2 M Byte type)

PAGE DATA LATCH

PAGE PROGRAM

PROGRAM VERIFY

e
ViH : N
A2~20
ViL /1
tAS ; TAHL tAH—=
ViH |
N N g N
LK XXX X XXX
ViL ! 7] /1 N /
tPGMS toE
vy tDH Lol e toFP
IH OH
N N Hi-Z
N, I
—i X X D < > >—
Vll_/VOL i’ /]
DATA DATA OUTPUT VALID
Vep
Vpp
[ofe
tvps—>re
Vcec+1
Vce
Ve :
VS ==
|
1OES tOEH
v -
S \L /S
Vi tOFH /!
tPwW :
toPw, :
Vi \ , f
PGM
ViL
1
toES
Vi r
SRV IAVIRVIRY. (WAVEIVARY
ViL
tw

Note 9 : Test conditions
Input pulse levels CVIL=0.45V, VIH=0.8X V¢
Input pulse rise, fall time : t,=tf=10ns

cV

Reference voltage input : VL =0.8V, VIH=0.TxVcc V (tDFp is measured when output voltage
is £500mV from steady state.)

output : Vi L=0.8V, V|H=2.0V




MITSUBISHI MEMORY CA-

ONE-TIME PROM CARDS

PAGE PROGRAMMING ALGORITHM FLOW CHART

C START D) ]

C LATCH )
(ADDRESS=FIRST LOCATION )

(__INCREMENT ADDRESS )
( Vco=6.0V )
Vpp=12.5V C LATCH D]
I
——= LATCH D) (__INCREMENT ADDRESS )
!

( INCREMENT ADDRESS )

(  LATCH ]

X=0

——>(_PROGRAM ONE PLUSE OF 0.2ms )

L FAIL DEVICE
FAILED

PASS

0.2ms DURATION

LAST ADDRESS?
YES

( VCC:VPP:X'& oV )

CPRDGRAM PULSE OF

—(__INCREMENT ADDRESS

VERIFY

DEVICE
ALL BYTES

FAILED

PASS

4,75V SVec=VpPps5. 25V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

CAPACITANCE

Symbol ‘ Parameter ; Test conditions

. “T7 e ﬁ]L\‘#‘ S

! Vi=GND,
Ci | Input capacitance } Vi=25mVrms,

\‘ f=1MHz, Tg=25T

N R

j Vo=GND,
Co Qutput capacitance i Vo=25mVrms,
| | f=1MHz, Ta=25C

| |

Note 10 : These items are not 100% tested.

DEVICE IDENTIFIER MODE
This card does not support a device identifier mode.
Do not apply voltages exceeding TV to A9 pin.

RECOMMENDED SCREENING CONDITIONS

The following screening test recommended before
using a card for evaluation which you have
programmed. If you use cards for other purpose, it
is recommended that the manufacturer programs
them,

PROGRAM

\

HIGH-TEMPERATURE STRAGE
125°C
20hours

NG
DATA VERIFY — > DEVICE FAILED

oK

ACTUAL USE

Note 11 : The color of the panels might be affected at this
high-temperature storage.
After the data-verify test, putting on your designed
labels on the surface of the card is recommended.
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