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DATA SHEET

MB98623RC/98624RC/98625RC
ONE TIME PROGRAMMABLE ROM CARD

CMOS 512K-BIT AND 1M-BIT ONE TIME
PROGRAMMABLE READ ONLY MEMORY CARD

The MB98623/624/625 are memory cards which are composed of one or two
MBM27C512P OTP ROM in 38-pin plastic package. These cards have TTL
compatible Input/Output and three state output level with fully static opera-
tion and a single +56V power supply is required.

They are capable of storing large amount of data and be interfaced to a host
or personal computer. Their unique size and portability make them ideal for
a wide variety of applications.

® Dimensions of the card are Fujitsu standard:
2.216 width x 3.370 length x 0.081 height {inches)

® Fujitsu's original recessed edge connector helps to prevent chip damage
from static electricity.

® Available various ZIF/LIF (Zero/Low Insertion Force) connectors for
electrical interface between card and system PLASTIC CARD

® Applications CRD-38P-M03

Printer, Typewriter, Word Processor Fonts and Type Styles
Software Programs for Electronic Games

Cooking Program cards for Electronic Ovens

Program Control for Test Equipment

Construction MB98623RC MB98624RC MB98625RC Unit
Organization {word x bit) 65,5636 x 8 131,072 x 8 65,636 x 16 bit
Access Time (max.) 250 250 250 ns
Active 158 158 315 mw
Power TTL input level: Standby 5.25 10.5 105 mw
Dissipation
CMOS input level: Standby 0.53 1.05 1.05 mwW

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Supply Voltage Vee ~0.310+7.0 \%
Programming Voltage Vep -0.6to +14.0 \Y
Input Voltage Vin -0.3 to Vc+0.3 v
Output Voltage Vour -0.3to Vcc+0.3 \
Temperature under Bias Taias -10 to +60 °c
Storage Temperature Tsta 30to +70 °c

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.
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MB98623RC
MB98624RC
MB98625RC

MB98623RC
CMOS 512K (524,288)-BIT ONE TIME PROGRAMMABLE READ ONLY MEMORY CARD

The MB98623 is a memory card which is composed of one MBM27C512P OTP ROM organized as 65,536 words x 8 bits
housed in 38-pin plastic package. This card has TTL compatible Input/Qutput and three state output level with fully static
operation and a single +5V power supply is required.

® Cardsize: 2.216 width x 3.370 length x 0.081 height (inches)
® Organization: 65,536 words x 8 bits

® Access time: 250 ns max.

@ Full static operation: No clock required

@ Three state output

@ TTL compatible Input/Qutput

® Single +5V power supply

® Power dissipation: 158 mW max. (Active)
5.25 mW max. (Standby, TTL input level}
0.53 mW max. {Standby, CMOS input level)

PIN DESCRIPTION

PIN ASSIGNMENT
(TOP VIEW)
Symbol Pin Nurnber Parameter
2,3,4,5,6,7,8,9,10, 11
Ag to Ay 31,33, 34, 35, 36, 37 Address Input
04 to Oqg 12,13,14,15,17,18,18, 20 Data Input/Output
CE 21 Chip Enable
. Output Enable/
OE/Vep 25 Programming Supply
Voltage
Vee 1,38 Supply Voltage (+5V)
Vsg 16, 26 Ground
NC 22, 23, 24, 27, 28, 29, 30, 32 Non Connection
1 Pao Leasnion
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MB98623RC

MB98624RC
MB98625RC
FUNCTIONAL BLOCK DIAGRAM
- Ve
<—VSS
ADDRESS —N
(Ap 10 Ayg) T v
_ MBM27C512P
CE — CHIP
Dout
{04 to Og)
Function
Address == AE
Input Data I/O CE OE/Vep Vee Vss
Mode
Read AN DouT ViL Vio +5V GND
Output Disable AN High-Z Vi Vin +BV GND
Standby Don’t Care High-Z Vin Don‘t Care +5V GND
Program AN Din Vio +12.5V +6V GND
Program Verify Ain DowT Vi ViL +6V GND
Program Inhibit Don't Care High-Z Vin +12.5V +6V GND




MB98623RC
MB98624RC
MB98625RC

DC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

Value
Parameter Test Condition Symbol Unit
Min Typ Max
CE =V, . lour = 0mA leen 4 30 mA
Ve Active Current
f = 4MHz, loyt = OmA Iccz 10 30 mA
CE=V4 Isg 1 mA
Ve Standby Current
CE = V0.3V, lgyt = OmA lsg2 1 100 pA
Input Leakage Current Vin =5.25V Iy 10 uA
Output Leakage Current Vour = 5.25V lLo 10 uA
Output High Voltage low = —400pA Von1 24 \
Output High Voltage lon = -100uA VoHz Vec—-0.7 \
Output Low Voltage loL =2.1mA VoL 0.45 v
{Ta = 25°C, f = 1MHz)
Value
Parameter Symbo! Unit
Min Typ Max
tnput Capacitance (V,y = 0V, except OE/Vpp) Cing - 15 20 pF
OE/Vpp Input Capacitance (V,y =0V) Cinz - 25 35 pF
Output Capacitance (Vout = 0V) Cour - 15 20 pF
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MB98623RC
MB98624RC
MB98625RC

MB98624RC

CMOS 1M (1,048,576)-BiT ONE TIME PROGRAMMABLE READ ONLY MEMORY CARD

The MB98624 is a memory card which is composed of two MBM27C512P OTP ROM organized as 131,072 words x 8 bits
housed in 38-pin plastic package. This card has TTL compatible Input/Qutput and three state output level with fully static
operation and a single +5V power supply is required.

® Cardsize: 2.216 width x 3.370 length x 0.081 height (inches)
® Organization: 131,072 words x 8 bits

® Access time: 250 ns max.

® Full static operation: No clock required

® Three state output

® TTL compatible Input/Output

® Single +5V power supply

® Power dissipation: 158 mW max. (Active)
10.5 mW max. (Standby, TTL input level)
1.05 mW max. {Standby, CMOS input level}

PIN DESCRIPTION

PIN ASSIGNMENT
(TOP VIEW)
Symbol Pin Number Parameter
2,3,4,5.6,7,8,9,10, 11
Ag to Aqg 31 33,34, 35, 36, 37 Address [nput
04 to Ogs 12,13,14,15,17,18,19, 20 Data Input/Output
CE,, CE, 21,22 Chip Enable
i Qutput Enable/
95-1;://”' 25,27 Programming Supply
2t vee Voltage
Vee 1,38 Supply Voltage (+5V)
Vgs 16, 26 Ground
NC 23,24,28,29,30 Non Connection
] PevLocanon
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MB98623RC
MB98624RC
MB98625RC

FUNCTIONAL BLOCK DIAGRAM

_O_EQIVPP — "

- Ve
———Vgg
ADDRESS >
{Ag to Ayp)
MBM27C512P
_ CHIP
CE, (c1)
OEq/vpp —|
I
MBM27C512P
CHIP
_ (c2)
CEy ———————— Dour

————————————" (0, t0 0g)
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MB98623RC

MB98624RC
MB98625RC
Function
Add — — P —
lnpf:‘ Data 1/0 CE, CE, OE, Vep | OEs/Ver | Ve Vas
Mode
Don't
Read 1 A Dout Vil Vin Vi +5V GND
Care
Don‘t
Read 2 A DouT Vin ViL Vi +5V GND
Care
Output Disable AN High-Z Vi ViL Viy Viy +5V GND
Don’t . Don't Don’t
Standby Care High-Z ViH Vin Care Care +5V GND
P 1 A D v v v Don't +6V GND
rogram N IN 1 H PP Care
Don't
Program 2 AN Din Vin VL Care Vpp +6V GND
. Don‘t
Program Verify 1 AN Dout Vi Vin ViL Care +6V GND
. Don't
Program Verify 2 AN DouT Vin Vi Care VL +6V GND
Program Inhibit g:r’;‘ High-Z Vin Vi Vep Vep +6V GND
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MB98623RC
MB98624RC
MB98625RC

DC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.}

Value
Parameter Test Condrtion Symbol Unit
Min Typ Max
CE=V, ", lgyT = OmA lcer 4 30 mA
Vec Active Current
f = 4MHz, Igy+ = OmA leca 10 30 mA
CE, =CE; = Vi lsg1 2 mA
Ve Standby Current o
CEq = CE3 = V0.3V,
lout = OMA lsg2 2 200 pA
Input Leakage Current Vin =525V I} 20 nA
Output Leakage Current VouyT =5.25V o 20 HA
Output High Voltage lon = ~400uA Vori 24 v
Output High Voltage lon = ~100uA Vo2 Vee-07 \
Qutput Low Voltage loL =2.1mA VoL 0.45 Vv
Note: * Either CE; or CE, must be satisfied V. !
(Ta =25°C, f = 1MHz)
Value
Parameter Symbol Unit
Min Typ Max
Input Capacitance (V| = 0V, except OE/Vpp) Cint - 25 30 pF
OE/Vpp Input Capacitance (Vy = 0V) Cinz - 25 35 pF
Output Capacitance (Voyr = 0V) Cout - 20 25 pF

2-50



MB98623RC
MB98624RC
MB98625RC

MB98625RC

CMOS 1M (1,048,576)-BIT ONE TIME PROGRAMMABLE READ ONLY MEMORY CARD

The MB98625 is a memory card which is composed of two MBM27C512P OTP ROM organized as 65,536 words x 16 bits
housed in 38-pin plastic package. This card has TTL compatible Input/Output and three state output level with fully static

operation and a single +5V power supply is required.

® Cardsize: 2.216 width x 3.370 length x 0.081 height (inches}
® Organization: 65,536 words x 18 bits

® Access time: 250 ns max.

& Full static operation: No clock required

® Three state output

® TTL compatible Input/Output

® Single +5V power supply

® Power dissipation: 315 mW max. {Active)
10.5 mW max. (Standby, TTL input level)
1.05 mW max. (Standby, CMOS input level)

PIN DESCRIPTION

Symbol Pin Number Parameter
Ag 10 Ags :2”33; :5;463; 2693;0 1 Address Input
0,10 046 ;_g ;g ;2: ;g ;; ;g ;g 2 | oatatnputrouteut
CE 21 Chip Enable
. Output Enable/
OE/Vep 16 Programming Supply
Voltage
Vee 38 Supply Voltage (+5V)
Vss 26 Ground
NC 1,32 Non Connection

PIN ASSIGNMENT
(TOP VIEW)

L 3 Pad Lozanon
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MB98623RC

MB98624RC
MB98625RC
FUNCTIONAL BLOCK DIAGRAM
- Ve
- Vgg
ADDRESS ——— —
Agto Al — ::>
MBM27C512P
cE CHIP
(C1)
EE/V;-;- - N D
ouTt
————— 104 0 Og)
=N
—]
MBM27CS12P
CHiP
{C2)
> Dourt
{Og to Oq)
L
Function Add
ress — ——
Input Data 1/0 CE OE/Vpp Vee Vss

Mode

Read Ay DouTt Vi Ve +5V GND

Output Disable A High-Z ViL Vin +5V GND

Standby Don't Care High-Z Vin Don‘t Care +5Vv GND

Program AN Din ViL +12.5V +6V GND

Program Verify AN Dout Vie Vi +6V GND

Program Inhibit Don't Care High-Z Vi +12.5V +6V GND
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MB98623RC
MB98624RC
MBS98625RC

DC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)}

Value
Parameter Test Condition Symbol - Unit
Min Typ Max
CE = V,_. loyr = OmA leca 8 60 mA
Ve Active Current
f=4MHz, Ioyt = OmA leea 20 60 mA
CE=V,, lsas 2 mA
Ve Standby Current
CE = Vec20.3V, Igyt = OmA lsg2 2 200 A
Input Leakage Current Vin =56.25V ] 20 uA
Output Leakage Current Vout =5.25V lio 20 HA
Output High Voltage lon = ~400uA Von1 24 \
Output High Voltage lon = ~100pA Vo2 Vee-0.7 v
Output Low Voltage log =2.1mA Voo 0.45 \Y
CAPACITANCE {Ta = 25°C, f = TMHz)
S | Value Uni
P t mbo! nit
arameter v Min Typ Max
tnput Capacitance 25 30 F
(V,n =0V, expect OF/Vpp) Cina P
OE/Vpp Input Capacitance Cinz 50 60 pF
QOutput Capacitance (Vo1 = 0V) Cour 15 20 pF
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MB98623RC
MB98624RC
MB98625RC

[COMMON CHARACTERISTICS (MBM27C512P) |

BLOCK DIAGRAM FOR EACH CHIP

0, Og

(E:j OUTPUT ENABLE & ouTPUT
= CHIP ENABLE LOGIC BUFFER
CE
DATA'INPUT __¥D°—,__,
BUFFER & .
PROGRAMMING :
CONTROL 5
’ 7
0, Og r*_'
Yo
Ao — *"‘ COLUMN - %?#,’;‘g
As : DECODER H ’
Y63
* 512 x 1024
A Xo CELL MATRAIX
6 ROW n
A DECODER :
1 X1023
Vpp Vee GND
{Referenced to GND)
Value
Parameter Symbol Unit
Min Typ Max
Supply Voltage Vee 45 5.0 55 \%
Input Low Voltage Vi -0.3 0.8 \Y
Input High Voltage Vin 22 Vee +0.3 \Y)
Ambient Temperature Ta 0 50 °c
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MB98623RC

MB98624RC
MB98625RC
AC TEST CONDITIONS (INCLUDING PROGRAMMING)
Input Pulse Level 0.8102.2V o ) o
Input Pulse Rise/Fall Time tt < 20ns
Timing Reference Levels
input VL = 1.0V, Vv, =22V cL
Output VoL = 0.8V, Vg = 2.0V
Qutput Load 1TTL gate and 100pF
(Recommended operating conditions unless otherwise noted.)
Value
Parameter Symbol Unit
Min Max
Address Access Time*? tace 250 ns
Chip Enable Access Time tee 250 ns
Output Enable Access Time*! toe 100 ns
Output Disable Time 2 tor 0 60 ns
Qutput Hoid Time ton 0 ns
Note: “1 OE may be delayed up t0 tacc —toe after the falling edge of CE without impact on tacc.
*2 tpg is specified from OE or CE, whichever occurs first.
Output Float is defined as the point where data is no longer driven.
READ WAVEFORM
Vig= ¢ ADDRESS b
ADDRESS Vi L VALID
cE Vin—
o V) —
(CE,.CEx) 't tor
tcE—e]
— Vin~ \
EE/VPP Vi— P
OE1/Vee) tog
(OEszp tace tOH fw—e
oUTPUT OH™. HIGH-Z VALID OUTPUT HIGH-Z—
oL~
Note: *When MBO8624FC is used, either CE4 or CE2 must be satisfied with V).
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MB98623RC
MB98624RC
MB98625RC

PROGRAMMING INFORMATION

PROGRAMMING

Upon delivery from Fujitsu, the
MB98623/624/625 has all bits in the
1", or high state. '0’'s"” are loaded into
the MB98623/624/625 through the
procedure of programming.

The MB98623/624/625 is programmed
with a fast programming algorithm
designed by Fuijitsu called Quick Pro™.
The programming mode is entered when
+12.5V and +6V are applied to Vpp and
Vee respectively, and CE is Vig. A
0.1uF capacitor between Vpp and GND
is needed to prevent excessive voltage
transients which could damage the
device. The address to be programmed
is applied to the proper address pins.
The 8 bit data pattern to be written
is placed on the respective data output
pins. The voltage levels should be
standard TTL levels. When both the
address and data are stable, _a_1ms
programming pulse is applied to CE and
after that one additional pulse which

is 3 times as wide as previous pulse is

applied to GE to accomplish the pro-

gramming.

Procedure of Quick Pro™ (Refer to

the attached flowchart).

1} Set the start address (=G} at the
address pins.

2) Set Vge = 6V, Vpp = 125V and

CE=V.

Clear the programming pulse coun-

ter (X<0).

4) Input data to respective pins.

5} Apply one programming pulse
(tew = 1ms Typ) to CE.

6) Increment the counter {X+—X+1}.

7) Compare the number (=X) of
applied programming pulse with 25
and then verify the programmed
data. If programmed data is veri-
fied, go to the next step regardless
of X value. If X=25 and pro-
grammed data is not verified, the

If X<25 and pro-

3

device fails.

Quick Pro™ is a trademark of FUJITSU LIMITED
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grammed data is not varified, go
back to the step 5).

8) Apply one additional wide pro-
gramming pulse to CE {3Xms).

9) Compare the address with an end
address (=N). If the programmed
address is the end address, proceed
to the next step. If not, increment
the address (G<G+1) and then go
to the step 3) for the next address.

10) Set Ve = Vpp =5V,

11) Verify the all programmed data.
If the verification succeeds, the
programming completes. If any
programmed data is not the same
as original data, the device fails.

A continuous TTL low level should
not apply to CE input pin during the
program mode (Vpp = 12.5V, Ve =6V)
because it is required that one pro-
gramming pulse width does not exceed
78.75ms at each address.



MB98623RC

MB98624RC
MB98625RC
PROGRAMMING INFORMATION (continued)
DC CHARACTERISTICS (T4 =25 +5°C, Vgc® 1 = 6 £ 0.25V, Vpp®2 = 12,5 £ 0.3V)
Value
Parameter Test Condition Symbol Mi Max Unit
n MBOB623 | MBIB624/625
Input Leakage Current Vin = 5.26V/0.45V I 10 20 HA
Vee Supply Current lee 30 60 mA
Vpp Supply Current during = _
Programming Pulse CE=Vy fep 50 100 mA
Input High Level Vin 22 Vee#0.3 | Vect0.3 A
Input Low Level Vi -0.1 0.8 0.8 \4
Output High Voltage during
I =-4 A \Y 4 \
Verify oH 00u OH 2
Output Low Voltage during
=2.1mA Vv 0.45 0.45 \Y
Verify loL =2.1m oL

Note: "1 V¢ must be applied either coincidently or before Vpe and removed either coincidently or after Vpp.
*2 Vpp must not be greater than 14 volts including overshoot. Permanent device damage occur if the device is taken
out or put into socket remaining Vpp = 12.5 volts. Also, during CE = VL. Vpp must not be switched from Ve
to Vep volts or vice versa.
PROGRAMMING WAVEFORM
tas taH
H™ r
ADDRESS v
n- F
tpg (Dr 1DV o] I..tD; ._:ltus ..ItDH
Vin/Von— ‘5 oUTPUTY
DATA DATA IN STABLE DATA IN STABLE
ViL/VoL— 2 _< VALID 4 x
toEH  'VR
tPRT toES

GE/Vep TP

oy Vie— 7
(O_E1 ;\\:PP ) lew ces tapw

2/Vpp t
CES toes
— Vin— h i

v \§_/ K/
(CE4, CEp)
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MB98623RC
MB98624RC
MB98625RC

PROGRAMMING INFORMATION (continued)

AC CHARACTERISTICS ({Tp =25%5°C, Vcc =6 0.25V, Vpp = 12.5 £ 0.3V)

Parameter Symbol - Value Unit
Min Typ Max

Ve Setup Time tys 2 s
Address Setup Time tas 2 s
Data Setup Time tps 2 us
Address Hold Time taH 2 us
Data Hold Time toH 2 us
Output Enable Setup Time toes 2 us
Chip Enable Setup Time tces 2 us
Output Enable Hold Time toen 2 us
Vpp Recovery Time tyn 2 us
Chip Enable to Data Valid tov 1 ns
Output Disable to Output Float Delay tor 130 ns
Vpp Program Puise Rise Time PRT 50 ns
Programming Pulse Width tew 0.95 1 1.05 ms
Additional Programming Pulse Width tapw 2.85 3 78.7% ms
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MB98623RC
MB98624RC
MB98625RC

PROGRAMMING INFORMATION (continued)

Ve =6V 2 0.25V
BE/Vpp = 12.5V £ 0.3V

G: START ADDRESS
N : STOP ADDRESS
X : COUNTER VALUE

MAXIMUM 105ms/BYTE
MINIMUM 3.8ms/BYTE

PROGRAMMING FLOW CHART FOR Quick ProT™

START
ADDRESS = G

~ Vec =6V
OE/Vpp = 12,5V

[
I X0 |

I APPLY 1 PROG. PULSE (1ms) |

VERIFY
ONE BYTE

NG

APPLY ADDITIONAL PROGRAMMING
PULSE {3Xms}

ADDRESS+1

Quick Pro™ js a trademark of FUJITSU LIMITED
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MB98623RC
MB98624RC
MB98625RC

PACKAGE DIMENSIONS

38-PAD PLASTIC CARD
(CASE No.: CRD-38P-M03)

3370 - 008(85 60 ' 0 20}

i
079- 008 || 241161 21)TYP
{200 - 020} ‘
I )
| !
! VA
2126 - 0041 |
{54 00 - 0 10)]
f 031+ 004
: (0 80+ 010t
1976 ‘
150 20) 1.850 - .008
TYP 146 99+ 0 15)
Lol REF
J 1 L by
T s T B
1
4’?0%? ) .- r.138' 004 039(1 00}
! {10 701 135170 10) —
421{10 0_ | 058 > 003
1127008 - — — — — — —
1574 00} IDetarls of A" part.]
g i [ [
= -t | \
001" 982 [
o - 005
12 05 020) ;

040 004] |

Dimensions in

©1988 FUJITSU LIMITED K38003S-1C inches (millimeters)

Memory Card Use Notice

e When not in use, it is recommended that the memory card be stored in its anti-static vinyl bag to prevent
damage fram static electricity.

e The card should be inserted before power-on to avoid possible data conflicts between the card and
equipment. i the card is inserted or extracted with power-on, data may be output on the data pins even
though TE and DE is at an "H".
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