MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

16-bit Data Bus
One-Time PROM Card

Connector Type

Two-piece 60-pin

MF4129-F3DAPXX |
MF4257-F3DAPXX
MF4513-F3DAPXX
MF41M1-F3DAPXX
MF42M1-F3DAP 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 a 16-bit data bus.

Available in 128K, 256K, 512K, 1 M and 2 M byte
capacities, Mitsubishi’s One-Time PROM cards are
available with either a60 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.

® Electrostatic discharge protection to 25k V

PRODUCT LIST

m Buffered interface (without data bus)
u 60-pin connector
® 16-bit data width

APPLICATIONS

m Qffice automation m Data Communications
m Computers m [ndustrial

® Telecommunications ® Consumer
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N Memory Data bus Access time Connector Number of Outline
Type name i capacity width (bits) (ns) type pins drawing
MF4129-F3DAPXX '  128k8 |

MF4257-F3DAPXX 256K 8B

MF4513-F 3DAPXX 512K 16 200 Two-piece 60 60P-001

MF41M 1 -F 3 DAP XX IMB

MF42M | -F 3DAPXX 2 MB
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MITSUBISHI MEMORY CA=J

ONE-TIME PROM CARDS

PIN ASSIGNMENT
Two-Piece Type (60-pin) (2 M Bytes)

N . |
PN::‘ Symbof Function PN'; Symbol Function
1 NC No connection 2 NC No connection
3 Vppi Power supply 1 4 Vep2 Power supply 2
5 A2 I 6 CD1 Card detect 1
T AT ‘ 8 | A1 . Address input
9 A6 ' i 10 | Al6 NC for <128KB types '
11 A5 12 AT NC for <256KB types ! Address input
13 A4 Address input 14 A18 NC for <512K B types
15 A3 l 16 A19 NC for< 1 MB types J
17 A2 18 NC
19 Al ; 20 NC ] No connection
21 [AQ ! 22 |NC
23 [DoO 24 |D8
25 LD\ ] Data /0 26 |D9 } Data /0
21 ID2 28 | D10
29 GND Ground 30 GND
3t |D3 ) 32 | GND } Ground
33 D4 34 D11 ]
35 DS Deata 1/0 36 D12 j
37 D6 38 D13 Data 1/0
39 D7 J 40 | D14 J
41 | CE Card enable 42 1015
43 A10 Address input 44 NC No connection
45 | OE Output enable 46 . PGM 2 Program control 2
47 All N 48 NC .
49 A9 | 50 NC } No connection
51 Al L Address input 52 |BO GND
53 Al3 J 54 B1 No connection
55 Atl4 56 B2 ' GND
5T |PGMI Program control 1 58 |CD2 Card detect 2
59 | Vee Power supply 60 ‘ Vee ‘ Power supply
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

BLOCK DIAGRAM (2 M Bytes)

4
4
ADDRESS
Al9 ———  DECODER :
Al8 ———— be———
-
CE PGM Vep 2
A}7 ! Vep Drsp
A6 D14
A15: MEMORY D13
2}; 18 2 Mb One-Time D12
D11
Al2 o PROM X8 D10
Al OE D9
A0 ———— D8
A9 ] ADDRESS- ......................................................
A8 —— ] BUS . D7
A6 BUFFERS T>[0E —
AS 18 MEMORY O
ﬁg 2 Mb One-Time ———nbs
Az PROM X 8 [ ©°*
Al ——n0Do
AP CE PGM VPP Ver !
1MO [ J
OF BUFFER
{ Vccﬁ— CcD
Ziwof o % ¢
ﬁ i
YT R L \ GND co1
PGM 2 cD 2
1TMQ

FUNCTION TABLE

Mode ' CE ‘*7 0E ‘ﬁM(Nolei‘)L’ Vpp (typ.)

Vee (typ.) | 1/0

lCC

g?”ﬂ?‘L» e )H | mxrr 17 X' o _5 L 5V | High-impedance Standby
Read L L X 5V 5V Data out Active
Ouputgisaple | L | W | x [ sv. sv |Highimpedance | Active
4\/>Vgrdirogram B % L ] ' H B L 12. 5V 6V Data in Active
Prog}an-quer?y—, - ng TA T'I 12. 5V 6V ! Data out Active
| Page data latch BV R 12,5V Y, [Data in Active
Eaﬁpr&;?am _7r H ka 771_ »_12?\/_@.»_ 6V High-impedance Active
e U R A R =
Notel : PGM=PGM 1 +PGM 2
ABSOLUTE MAXIMUM RATINGS
7(8@?0; ’ - Parameter Conditions T Ratings ! Unit
Vee "Supply voltage | | —0.5~T.0 v
Ve — Supplyvoltage  With respect to GND | 05140 v
V) Input voltage —0.5~Vcc+0.5 (7.0Max.) Y
Vo  |Outputvoltage i 0~Vee v
| Topr | Operating temperatore T 0 ~70 T
Tstg!  Storage temperature 1 e — 40~80 | T
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

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

| Llrmts ‘
Symbol Parameter Unit
| M Typ Max
- t —_— . e — - [ -1
VcC |V ce supply voltage 4 75 7\7 54727577 7V7~
_Vep _ | vepsu supply voltage . o o , Vcc v
VIiH l{ High inpt it voltage. jLl) 7><Vcc %‘ V(':ijr Vo]
ViL Low input voltage 0 0.8 \
ELECTRICAL CHARACTERISTICS (To=0 ~50°C, Ve =Vpp=4.75~5.25V, uniess otherwise noted)
Symbol ! P 1 | Test conditi j——L'm"S Unit
ymbo arameter est conditions ni
‘ Min. Typ. | Max.
VoOH i 'gh outputvoltage \ \OH~_40011A 2.4 ' \%
VoL i ow output voltage T loL=2.1mA & 0.45 \
|IH ingh mputcurrem N V| Vcc V ) 10 u A
L e . e e il
! . ! | PGMI PG -20
. | Low input current V=0V ——— — e u A
- — S R — - —
\ I High output current in l\ﬁzv o GE=V Vo=Vee V | 10 LA
0ZH | off state IH H, Vo=Vcc | !
,,,,, e e e o
| Low output current in | == —— |
| ! = = = - A
0ZL ‘off state CE=VIHor OE=V H, Vo=0V J 10 °
e SR VR I S R e e
i i 128K | 40
i ‘ | 286K 50
Standby Vcc supply CE ViH, Qutputs=open, T - —
| [
ce ‘ current ‘ Other inputs=Vinor ViL ‘,7, 451*2‘(’*__ S S 55 mA
\ ‘ ™ 55
17 2 M 55
| 7777’7}» S — — ,F - — e s e — . R N e —
| —
‘ CEzVce-0.2V, Qutputs=open
tand ' N ) ! '
lcet -2 \fuf:e:ty CCSUPPY | gther inputsS0.2V or
‘i zVcc—0.2V
! F
S e _ L
|
| Active V ! e
lec? + 1 ‘ cur:\;t cc supply CE=0DE=V L, Outputs=open,
| =
(Minimum cycle) ‘ Other inputs=ViHor ViL
\
I - e
|
I

Active Vcc supply CE=0E=0.2V, Outputs=open, ,45@'( ; —1 160
icc2 - 2 current Other inputs=0.2V or 512K mA
{(Minimum cycle) \‘ =Vce—0.2V B Ji 13'0
|
\

\ I

|

Vpp supply current i
lpp 1 of each Vpp pin

\ (Vpp 1 or Vpp2) \

|

| i
Note 2 : Direction of current flowing into 1C is indicated as positive.
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

SWITCHING CHARACTERISTICS

Read Cycle (Ta=0~50C, Vcc=Vpp=4.75~525V, unless otherwise noted)

| ] Limits
Symbol Parameter Conditions -
A — BT I
ta(AD) Address access time | CE=0E=V,_
ta(CE) Card select access time - Lﬁ
ta(OE) Output enable access time LEE‘V;L
tDF _LOutputdisablet\me {from OE) CE=V,_
tomH | Data hold time after address change | CE=DE=Vi_ 0

Note 3 : Ve must be applied simultanecusly with Vpp and removed simultaneously with Vep.

TIMING DIAGRAM (READ OPERATION)

S — X

ViH
CE ViL
ta (CE)
ViH ){
QE
Vie /| tDF
ta (OE
ta (AD) 2 ©O8) toH
|
}<—>-
VoH
Hi-Z 4 N
Dm é —{ OUTPUT VALID D—
N 2
Voo
Note 4 : Test conditions
Input pulse levels ViL=0.45V, ViH=0.8xXVccV
Input pulse rise, fall  time :t,=tf=10ns
Reference voltage input : VL =08V, ViH=0.TxVcc V

output: Vo =0.8V, Vo =2.0V
(toF is measured when the output voltage
is £500mV from the steady state, )
Load : 100pF +1TTL gate (except for measurwent)
5pF +1TTL gate (for tpF measuring)
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PROGRAM OPERATION
RECOMMENDED OPERATING CONDITIONS

{Ta=20~30°C, unless otherwise noted)

; Limits ‘_‘
Symee! Parameter F‘M¥ yo T e 1 UM
——Vc? VAcc‘;jpply voltage - 5. 757— | 6.0 | 6.25 \Y) B
Vep Vpp supply voltage o ' 122 | 125 j* 12.3 )’,,1
[ vin High input voltage 0.7x vec| Vee | v
7 ViL | Low Rut voltageﬁ——‘mﬁ S 0 1 0.8 \

ELECTRICAL CHARACTERISTICS

(Ta=20~30°C, VcC=5.75~6.25V, Vpp=12.2~12.8V, unless otherwise noted’

T

Symbol Paramster Test conditions

VoH High output%lt;z;éi 7TGH?—EDZ AV - M‘Nﬁ}
VoL Low output voltage J\|OL:24 ImA

{IH High input current Vi=Vcee V

I - Low input current Vi=0V

I S R

Active Ve supply ‘
current |

(

B R

I

f < 2 -
lecd -2 Inputs<0.2Vor2Vee—0.2V,

current ‘[ Outputs =open
|
R o

1
r

inputs=Viqor Vi,

| 31
ce Qutputs =open

Active Vce supply

L

Qther inputs |

L e

Ipp2 +1 l'Ezv.L<w0RD PROGRAM >
Vpp supply current \
[—————1 of each Vpp pin — e — -
(Vpp1orVpp2) | |
1 ‘ 256K
lpp2 + 2 JCE=V|H<PAGE PROGRAM> | 512K

! Limits

Note 5 : Direction of current flowing into iC : is indicated positive.
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

WORD PROGRAM

SWITCHING CHARACTERISTICS

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

Symbol Parameter Limits Unit
Min. Typ. Max.
tas Address setup time 2 us
toES OE setup time 2 7
tDs Data setup time 2 us
tAH Address hold time 0 us
tDH Data hold time 2 us
tOFP Output disable time (from OE) 0 180 ns
tves Ve setup time 2 ©s
tvPs Vpp setup time 2 us
tPW PGM initial program pulse width 0.19 0.2 0.2t ms
toPw PGM over program pulse width 0.19 5.25 ms
tCES CE setup time 2 «s
toE Data valid from OE 200 ns
Note 6 : Vcc must be applied simultaneously with Vpp and removed simultaneously with Vpp.
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

WORD PROGRAM
TIMING DIAGRAM (PROGRAM OPERATION)

PROGRAM VERIFY
Vin Vg
. X -
Vi AN
tas tan
Vin/VoH Hi-z g ™ T Y
Dm ‘ DATA SET b————{ >
ViL/VoL N— /] N——— | ]
. DATA QUTPUT VALID
DS T
fe————— tDH tDFP
Vep
Vpp
Vce tvps
Veet !
Vce
Vee tves
~_ ViH
CE
Viu
1CES
ViIH ﬂ Ve
PGM toE
Vi N /!
tOES
tpw
ViH /g
OE toPw /
Viu
Note T : Test conditions
Input pulse levels s ViL=0.45V, Vin=0.8XVceV
Input pulse rise, fall time :tr=ti=10ns
Reference voltage input : ViL=0.8V,Viu=0.TXVccV
output: VoL =0.8V, VoHu=2.0V
(toFp is measured when the output voltage
is £500mV from the steady state.)
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

WORD PROGRAMMING ALGORITHM FLOW CHART

( START )
(ADDRESS=FIRST LOCATION )
Y
Vee=6.0V
Vpp=12.5V
X=0

——=@ROGRAM ONE PLUSE OF 0.2m9

FAIL

ONE WORD VERIFY

PROGRAM PULSE OF
0.2Xms DURATION

C

—(_INCREMENT ADDRESS LAST ADDRESS?

YES

p="*50V

o

Vce=Ve

ONE WORD
VERIFY

DEVICE
FAILED

FAIL

VERIFY ALL WORDS

END

> DEVICE FAILED |

#4.75V=Vec=Vpps5.25V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PAGE PROGRAM

SWITCHING CHARACTERISTICS (Ta=20~30C, Vcc=5.25~6.25V, Vpp=12 2~12.8V, unless otherwise noted)

Symbol Parameter Limits | Unit
Min. Typ. Max. |
tas Address setup time 2 us
toES OE setup time 2 us
DS Data setup time 2| us
tAH ! . 0 I us
|-——————— Address hold time }———

tAHL 2 us
tDH Data hold time 2 1 ©s
toFp Qutput disable time (from OE) 0 180 ns
tves Ve setup time 2 us
tvpPs VPP setup time 2 us
tpw PGM initial program pulse width T 0.19 0.20 0.21 | ms
topw PGM over program pulse width 0.19 5.25 ms
tCES CE setup time 2 ©s
toe Data valid from OE 0 200 ns
tLw Data latch time 1 “s
tPGMS PGM setup time 2 us
tCEH CE hold time 2 us
tOEH OE hold time 2 | 48

Note 8 : Vcc must be applied simultanecusly with Vpp and removed simultaneously with Vpp.
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PAGE PROGRAM TIMING DIAGRAM (PROGRAM OPERATION)

PAGE DATA LATCH

PAGE PROGRAM

PROGRAM VERIFY

VIH
A2~19
ViL

tas

tAHL

ViH
A0, 1

D) D

Dl

tAH —

¥

: IPGMS toE
iy tDs -1 >1<tDH > tDFP
IH/VOH )
Hi-Z

om < X X '

ViL/VoL +

DATA SET DATA QUTIPUT VALID

Vep
Vpp

Ve

tvPs

Vee+i
Vee

Ve

tycs e
tOES
—>r—<—toEH

ViH
CE toEH /_

VL i tPw /|

torw
‘ |

ViH \

PGM

tLw

Note 8 : Test conditions
Input pulse levels
Input pulse rise, fall
Reference voltage

cViIL=0.45 V,V|H=0.8xVccV

time :t-=1t=10ns

input : ViL=08 V VIH=0.TXVccV
output : VL. =0.8 V Vip=20 V

e
R =

toES

YAVA VAV

{tDF P is measured when the output voltage
is £500mV from the steady state.)
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PAGE PROGRAMMING ALGORITHM FLOW CHART

C START D
v

( ADDRESS=FIRST LOCATION )

Vee=6.0V
Vpp=12.5V
——)( LATCH )

(_INCREMENT ADDRESS )

{

e

(_INCREMENT ADDRESS )

LATCH )

C LATCH )

( INCREMENT ADDRESS )

C )

LATCH

{___INCREMENT ADDRESS

X=10

PROGRAM ONE PULSE OF 0.2ms )

DEVICE
FAILED

PROGRAM PULSE OF
0.2ms DURATION

C

NQO

LAST ADDRESS?

((vec=vep=%¥s50v )

FAIL

VERIFY
ALL WORDS

DEVICE
FAILED

PASS

END ¥4 75V S Vee=Vpp=5.25V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

CAPACITANCE

Test conditions

Symbol ! Parameter
\ Vi=GND,
Ci Input capacitance \ Vi=25mVrms,
f=1MHz, Ta=25C
R R ,,,,,“L,,,_f,, o
i Vo=GND,
Co & COutput capacitance Vo=25mVrms,
‘ \f:lMHz, Ta=25T
13

e

Limits 4 Unit
]
T‘Typ. T Max.

l 128K .30
T 40
512K | 4 pF
1M [ a0
— _—
2M | 40
Lo18K | 3
s BN
I sk | 50 pF
M 50
I 2 M—Jf D)

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 pin A 9.

RECOMMENDED SCREENING CONDITIONS

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

PROGRAM

HIGH-TEMPERATURE STORAGE
125°C
20hours

DATA VERIFY DEVICE FAILED

ACTUAL USE

Note 11 : The color of the panels might be affected by
high-temperature storage.
After the data-verify test, it is cecommended that

you apply labels of you own desigh to the cad parel
surfaces.
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