MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

16-bit Data Bus
One-Time PROM Card

Connector Type

Two-piece 60-pin

MF44M1-FIDAP 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 4M byte capacities, Mitsubishi’'s One-
Time PROM cards are abailable with a 60 pin, two-
piece connector.

FEATURES

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

w Electrastatic discharge protection to 25k V

w Buffered interface

8 60-pin connector

m16-bit data width

PRODUCT LIST

APPLICATIONS

m Office automation

u Computers

» Telecommunications

# Data Communications
® Industrial
m Consumer

Jtem| Memory l Data bus T Access time Connector \ Number of Qutiine
LType name - __ capacity width (bits) (ns) type i pins drawing |
MF44M1-F 1 DAPXX 4MB 16 \ 200 Two-piece | 60 ' §0P-001
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PIN ASSIGNMENT
Two Piece Type (60-pin)

PNLn Symbol Function PNIun Symbol Function
1 NC No connection 2 NC No connection

3 Vepl Power supply 1 4 VPP 2 Power supply 2
5 A2 6 CcD1 Card detect 1

7 AT 8 A15

L] AB 10 | Al6

1" A5 12 A7

13 Ad Address input 14 Al18 Address input
15 | A3 16 | Al19

17T |A2 18 | A20

19 Al 20 | NC .
21 A0 22 NG } No connection
23 Do 24 |D8

25 D1 Data 1/0 26 (D9 } Data /0

27 D2 28 D10

28 GND Ground 30 GND

31 | D3 32 GND } Ground

33 |D4 34 D11

35 | D5 Data I/0 36 DIz

37 D6 38 D13 Date 1/0

39 |D7 Y 40 | D14

41 |CE Card enable 42 | Di5

43 A10 Address input 44 NC No connection
45 | OF Output enable 46 |PGM?2 Program control 2
41 AN | 43 NC No connection
49 AS 50 | NC

51 A8 Address input 52 B0 GND

53 | A13 | 54 B No connection
55 | Al4 | 56 |B2 GND

57 PGM 1 Program control 1 58 CD2 Card detect 2

59 Vce Power supply 60 Vee Power supply
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

BLOCK DIAGRAM
8
A
ADDRESS 8 y
A20 —— ]
ATo DECODER , l
A18 kT
L Ty Vpp2
At | CE PGM  vep [T — Vrr
Al6 L Dus
A15 — D13
Ald ‘ 18 MEMORY L DIz
Al3 i ZMb One-Time PROMX 8 | Py
Al12 _ —— D10
All | OF L Ds
A1l D8
A9 ADDRESS- | 11| i e,
2273 BUS 5E D7
3 D6
BUFFERS
N 18 MEMORY — D
A4— 2Mb One-Time PROMXx 8 | 5 3
A 83— ——— D 2
A2 — D1
Al— e o —— Do
AD—— CE PGM  Vpp [——— Vpp!
_ IMQ% J‘———J T
OE BUFFER
col
Vccﬁ L coz
™ g g
— x 3§
CE ]
PGMi D GND
d gl

FUNCTION TABLE

Read Data out | Active

OQutput disable

High-impedance Active

Mode '"ce ' 0E [i_GWNolel) | Vep (typ.) Vee (typ.) 170 | lec
Standby H X X 5V 5V High-tmpedance Standby
e e e
o ‘ /
|

Word Program L H L 12.5V 6V Data in Active
Program verify LwlfiLi T )ng ,72;;/7_ﬁ§ TiV Datz;ai/ o -Active
Page data latch Hg JP L/ _Hﬁif—lzﬁa 0—?V Data in Active |
Page program rHﬁii /7-1 o 71‘,¥f¥<§57’ 7 6V "H igh-impedance Active
Program inhibit - X LﬁT)ngWWST) *e*v H?gh-ljmpedance Act{ve
X ; H Ho| rzsv | 6V High-impedance | Active
Note1: PGM=PGM 1 +PGM 2
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings J Unit
vVece Supply volta;' ) e - —0.5~7.0 ' Vv
Vee Supply voltage o Withrespectto GND 0.5~14.0 | v
Vi Input voltage | ~0.5~Vce+0.5 (7.0Max. ) Y
Vo Output voltage T 0~Vce v
Topr Operating temperature T ‘ 0 ~T70 c
Tstg ! q’;orage temperatu?lli T o | rwk—;o—'vsﬂ | °Ci
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

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

Limits b
Symbol Parameter I Unit
Min. Typ. Max. -
Ve i Ve supply voltage 4.5 5.0 55 \Y
Vpp Vpp supply voltage Vce \
ViH High input voltage 0.7xXVce Ve \
Vi “ Low input voltage 0 0.8 \Y
ELECTRICAL CHARACTERISTICS (Ta=0~50C, Vcc=Vpp=4.5~5.5V, unless otherwise noted)
Limits .
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
VaoH High output voltage —400u A 2.4 Vv
VoL Low cutput voltage 0.45 \
lK High input current 10 “A
. [ CE OE PGM 1 PGM2 ~20
I Low input current Vi=0V i u A
Other inputs =10
High output current in @ == Py
= = = A
lozH off state E=Viqor OE=Vu, Vo=Vcge V 10 u
Low output current in == _ == _ _ _
lozL off state CE=ViHor OE=V|H, Vo=0V 10 uA
Standby Ve supply CE=V |4, outputs=open,
lcet1 -1 65 mA
ce current Other inputs=Vinor ViL
Standby Vce supply CE zVes—0.2V, Qutput=open,
| -2 A
ccl current Other inputs=0.2V orzVe—0.2V 5 m
Acti — ==
stive Vac supply CE=0&=V/|L, Qutputs=open,
lcc2 « 1current Other inputs= V(1 oF V 180 mA
(Minimum cycle) P IH e
A 1 —— —
lec? - 2 CUCrt:\;itVCC supply ‘CE=0E<0.2V, Outputs=open, 130 mA
i < z -
(Minimum oycle) Other inputs=0.2V orzVcc—0.2V
Vpp supply current
Ipp i of each Vpp pin 1.0 mA
(Vpp1 orVpp2) | i

Note 2 : 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, Vcoc=Vpp=4.5~5.5V, unless otherwise noted)

1 | Limits
Symbol Parameter Conditions i Tvp. )T"Marx Unit
in. y
ta(AD) Address access time CE=DE=V|_L 200 ns
ta(CE) Card select access time ‘i OE=VIL | 200 ns
ta(oE) Qutput enable access time J CE=VIL | 100 ns
tDF Output disable time (from OF) Jyﬁ VL ‘ 0 | | 100 ns
hOH | Data hold time after address change l—C‘~ DE=VL 0 I l ns
Note 3 : Vcc must be applied simultaneously Vpp and removed simultaneously Vpp.
TIMING DIAGRAM (READ OPERATION)
Vin
An >{
ViL ‘
ViH 41
CE
ViL
ta(GE)
| R
ViH L
OE
ViL tDF
ta(OE)
ta(AD) tOH
T
VoH
Hi-Z 4 N
Dm < {_ OUTPUT VALID D—
VoL N Z

Note 4 : Test conditions
Input pulse levels
Input pulse rise, fall time
Reference voltage input
output

Load

VIL=0.45 V, ViH=0.8XVce V
ttr=tf=10ns

cViL=0.8 V,ViH=0.7XVee V
cVoL=0.8 V,VpH=20 V

(tDF is measured when output voltage is =500mV from steady state. )

: 100pF +1TTL gate

SpF +1TTL gate (at tpgr measuring)
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PROGRAM OPERATION
RECOMMENDED OPERATING CONDITIONS (T5=20~30C, unless otherwise noted)

Symbol Parameter
Ve Vce supply voltage
Vpp il P supply voltage

ELECTRICAL CHARACTERISTICS (Ta=20~30C, Vcc=5.75~6.25V, Vpp=122~12 8V, unless otherwise noted)

{ \ Limits
Symbol | Parameter Test conditions -
rmrﬁlgh OUIDUT vortaige)‘r |a7=774007A/7 T
VoL . Low output voltage { loL=2.1tmA
ltH ¢ High input current ! =V¢ce V
‘ CE OE PGM1.PGM2
L Low input current \ Vi=0V B T — u A
L Other inputs —10
lee 3 - ‘ Actlve Vcc suppty lnputs~V|H or ViL, ’ 620 mA
\current utputs =open }
= = I
lce3- ‘ Active Vce supplv \ Inputs= 0 2V orzVee—0. 2\/ 560 mA
Icurrent ‘ ' Outputs =open
—_— \ —
lcc2-1 ivppsupp‘ycurrem CE=V;. <WORD PROGRAM> ’ r 80 mA
|————— of each Vpppin T,,),,,,,iﬁi‘,,_aé_a —_—-
lcc2-2 ‘ (Vep1orVep2) ‘E—E:VIH <PAGE PROGRAM> ‘ 1 130 mA
| i

Note 5 : Direction for current flowing into IC is indicated as positive (no mark).

WORD PROGRAM
SWITCHING CHARACTERISTICS (Ta=20~30C, Vgc=5.75~6.25V, Vpp=12.2~12.8V, unless otherwise noted)

Symbol ‘ P Limits ‘ u
ymbo arameter nit
. | Max. |

TAS Address setup trme 2 us
tQES 4 OE setup time ; 2 T us
DS Data setup tlme 2 s
tAH Address hotd t|me 0 us
tDH jPData hold time 2 us
tDFP | Output d|sable tlme ’from OE‘ 0 180 ns

S A . el S — -
tves Vcc setup t|me 2 us
e e ———— - | — ]
t\LF’L o Vpp setup time 2 \ ) s

| tPw ’_FGM mmal I program | pulse W|dth 0.19 0.2 0.21 ms

| toPw ﬁ M over program pulse wsdth 0.19 5.25 ms
tCES CE setup time 2 us
tOE Data vahd from OE “ 200 ns

Note 8 : Vg must be applied simultaneously Vpp and removed simultaneously Vpp.

* MITSUBISHI 5—83
ELECTRIC



MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

WORD PROGRAM
TIMING DIAGRAM(PROGRAM QPERATION)

PROGRAM VERIFY
ViH e
o X
ViL N
tas tAH
VIH/VOH Hi-7 \
Dem ' DATA SET —
ViL/VoL 7 1
DATA QUTPUT VALID
DS
toH o fDFP
Vpp |
Vpp
Vce tvps
vVeet o
Vee
Veo tves
__ VIH '
CE
ViL
ICES J
ViH '
PGM 10E
Vit
toEs
tpw
f >
_ VIH
OE torPw
Vie
Nate 7 : Test conditions
Input pulse levels V)L =0.45V, VIiH=0.8XVccV
Input pulse rise, fall time :t-=tf=10ng
Reference voltage input : VL=0.8V,VIiH=0.TXVcc Vv
output : Vo =0.8V, Vonu=2.0V
(tpFpP is measured when output voltage
is =500mV from steady steady state )
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

WORD PROGRAMMING ALGORITHM FLOW CHART

¢ START N

(ADDRESS=FIRST LOCATION )

Vece= 6.0V
Vep=12.5V

X=10

—————{ PROGRAM ONE PULSE OF 0.2ms )

YES

DEVICE
FAILED

FAIL ONE WORD

ONE WORD VERIFY VERIFY

PASS
¥
PROGRAM PULSE OF
0.2Xms DURATION

—( INCREMENT ADDRESS LAST ADDRESS?

YES

X5 gv D

( Vec=Ve

o e -
Ml

FAIL
=] DEVICE FAILED |

VERIFY ALL WORDS

PASS

( END )

¥4 5V SVeo=Vpp<5.5V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PAGE PROGRAM
SWITCHING CHARACTERISTICS (Ta=20~30C, Vcc=5.75~6.25V, Vpp=12.2~12.8V, unless otherwise noted}

Limits .
Symbol J Parameter MTT?;; T Max. Unit
tAs | Addresssetup time S I L s
[ toes  |OEsewptme us
o5 Datasewptime “s |
,ﬂ_,_ﬂ Address hold time 1o
tAHL us
[ ton | Datanoldtime '
tbFp | Output disablgi;;e (fro;w OiiE/
[ves veesupime
tvps Vpp setup time
— " |PGM initial program pulse width )
topw  PGMover program pulse width
[ «ces |CEsetwptime
ltog i Data val‘gfrom @_Er) -
[ ww  Detalachtime
i IPGMksﬂir {PGM se—tugrti{eﬁ—’i o
[ cev [CEnoldtime
[ toen | OEholdtime

Note § : Ve must be applied simultaneously VPP and removed simultaneously 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 N
A2~20
ViL /1
tas TAHL TAH—=
o XXX XK X XXX
A0, 1
ViL N7 / N /1
tPrGMs toE :
1y, toH le.l le  tDFP
Vik/VoH
' N N B
K Hi-Z
o —] [ X X b <> >—
ViL/VoL N /|
] DATA SET DATA OUTPUT VALID
Vpp Y
Vpp _/
Vce
tvPs
Veet+i /
Vce _/
Vee
tves
tCEY
c L TOEH
. ViH \
CE tcen [\
ViL tPW N q
torPw
Y
IH \ y
PGM
ViL
toEs
__ v r 1 r
ViL
tLw
Note 9 : Test conditions
Input pulse levels s ViL=0.45 V,Vip=0.8%XVccV
Input pulse rise, fall time : t,=tf=10ns
Reference voltage input : Vi =0.8 V, 6V iq=0.7TxVccV {tpFp is measured when output voltage
output : Vi =0.8 V,Viqu=20 V is £500mV from steady state.)
MITSUBISHI 5—87

ELECTRIC



MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

PAGE PROGRAMMING ALGORITHM FLOW CHART

C START D}

L
C LAICH )

(C INCREMENT ADDRESS )
Vce=6.0V 1
Vpp=12.5V ( LATCH )

—=( LATCH D) (_INCREMENT ADDRESS )

(_ADDRESS=FIRST LOCATION)

(C INCREMENT ADDRESS ) C LATCH D

X=0

——( PROGRAM ONE PLUSE OF 0.2ms )

DEVICE
FAILED

PROGRAM PULSE OF
0.2ms DURATION

‘—(__INCREMENT ADDRESS LAST ADDRESS?
YES

v
((Vvec=vVep=%s50v_ )

VERIFY FAIL DEVICE

ALL WORDS FAILED
PASS

END #4.5V=Vec=Vpps5.5V
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MITSUBISHI MEMORY CARD

ONE-TIME PROM CARDS

CAPACITANCE

Symbol Parameter Test conditions

H—ﬁ*) - Vi=GND,
Input capacitance Vi=25mVrms,

Ci

Limits
Min. Typ. Max.

Unit

40 pF

Co i Qutput capacitance Vo=25mVrms,
| f=1MHz, T5=25C

L

140 pF

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 is recommended before
using for evaluation. If this card is used for other
purpose, the program in manufacture is recom-
mended.

PROGRAM
!
3

HIGH-TEMPERATURE STRAGE
125°C
20hours

DATA VERIFY DEVICE FAILED

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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