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Edition 1.0

CMOS 256K (262,144)-BIT ONE TIME
PROGRAMMABLE READ ONLY MEMORY CARD

The MB98621 is a memory card which is composed of one MBM27C256AP
PROM organized as 32,768 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.

Dimensions of the card are Fujitsu standard.

Card size: 2.216 width x 3.370 length x 0.081 height (inches}
Organization: 32,768 words x 8 bits

Access time: 250 ns max.

Programming voltage: 12.5V
. o . PLASTIC CARD
Full static operation: No clock required CRD-38P-M03

Three state output

TTL compatible Input/Output

Single +5V power supply PIN ASSIGNMENT

Paower dissipation: 158mW max. (Active) (TOP VIEW)
5.25mW max. {Standby, TTL input level} A
0.53mW max. (Standby, CMOS input level)

\

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

® On-chip series resistors for further protection from Electro-Static Bischarge

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Supply Voltage Vee -0.6 to +7.0 \Y
Vpp Voltage Vpp -0.6to+14.0 \%

All tnputs/Outputs Voltage Vin. Vour -0.6 to Vcc+0.3 Vv

Voltage on Ag Vag ~-0.6 to +13.56 \ ;
Temperature under Bias Taias -10 to +60 °c l\—«\
Storage Temperature Tsta -30to +70 °c T Faatazaron
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contans ccijrcultrv to protect the
. . . P t: nst damage due to high stabc voit-
RATINGS are exceeded. Functional operation should be restricted to ;’;‘;;‘ ;ra“ﬁ'ecmc ﬁea,?x Howeve,‘g it s ;dv,sed
the conditions as detailed in the operational sections of this data that normal precautions be rakenhto avoid
. . o lication of any voltage higher than maxi-
sheet. Exposure to absolute maximum rating conditions for extended ra.:fn"car;‘:d vona;es to grms‘ghigh impedance i
periods may affect device reliability. circuit.

2-23



A
FUJITSU

(R

MB98621RC

BLOCK DIAGRAM

0,

Og

BE o] OUTPUT ENABLE & OUTPUT
e CHIP ENABLE & BUFFER
— PROGRAM LOGIC
Do
DATA INPUT
BUFFER & :
PROGRAMMING .
CONTROL o,
o, Og f——___ P
Yo COLUMN &
Ao . COLUMN : GATING
A . DECODER .
s Ye3
‘ 512 x 512
A Xa CELL MATRIX
6™ ROW .
A . DECODER :
“ X511
Vpp Vee GND

2-24




PIN DESCRIPTION
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MB98621RC iR

Symbol Pin Number Parameter

Ag to Ay, 3,4,5.6,7,8,9,10, 11, 31, 33, 34, 35, 36, 37 Address Input

0, t00g 12,13,14,15,17,18,19, 20 Data 1/0
CE 2 Chip Enable
OE 25 Qutput Enable
Vee 38 Supply Voltage (+5V)
Vpp 1 Programming Supply Voltage
Vgs 16, 26 Ground
NC 2,22,23, 24,27, 28,29, 30, 32 Non Connection

CAPACITANCE s~

25°C, f = 1MHz)

Symbol Value Unit
)

Parameter ymbol Min Typ Viax

Input Capacitance (Vg = 0V) Cin - 15 20 pF

Output Capacitance (Vout = 0V) CouT - 15 20 pF

2-25



L]
FUJITSU

A MB98621RC

FUNCTIONAL TRUTH TABLE

Function Add Dat
ress ata == aF
Mode Input 110 CE Ot Vee Vee Vss
Read A Dour Ve Vi +5V +5v GND
Output Disable AN High-Z ViL Vin +5V +5V GND
Standb Don’t High-Z v Don't Yy 5V GND
¥ Care g H Care
Program AN Dy Vi Vin +6V +12.5V GND
Program Verify Am Dout g;’r’;‘ Vi +6V +12.5V GND
- Don't .
Program Inhibit Care High-Z Vin Vin +6V +12.5Vv GND
{Reference to GND)
Val
Parameter Symbol - aue Unit
Min Typ Max
Vee Supply Voltage® Vee 475 5.0 5.25 \Y
Vpp Supply Voltage Vep Vee-08 Vee Vect06 v
Input High Voltage Vi 2.2 Veet0.3 v
Input Low Voltage Vi -0.1 0.8 A"
Ambient Temperature Ta 0 50 °c

Note: * Ve must be applied either before or coincident with Vep and removed either after or coincident with Vpp.
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DC CHARACTERISTICS

READ MODE (Recommended operating conditions uniess otherwise noted.}

BN
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MB98621RC IR

Value
P iti ;
arameter Test Condition Symbol Min Typ Max Unit
CE=V lect 30 mA
Vec Active Current
f = 4MHz, IgyT = OmA leca 30 mA
Vep Supply Current Vpp = Ve 0.6V lpp 1 100 uA
CE=Vi [ 1 mA
Ve Standby Current
CE = Ve 0.3V, lgyT = 0mA lsg2 1 100 A
Input Leakage Current V,ny =5.26V I 10 HA
Output Leakage Current Vour = 5.25V Lo 10 uA
Output High Voltage lon = -400uA Vor 24 \%
Output Low Voltage loL =2.1mA VoL 0.45 v
PROGRAMMING MODE (T =25+ 5°C, Vg "1=6+ 0.25V, Vpp™2 = 12,5 * 0.3V)
- Value .
Parameter Test Condition Symbol Min Tvp Max Unit
Input Leakage Current Vin = 6.25V/0.45V I 10 uA
Vee Supply Current lee 30 mA
CE=V, .0E=V lpp2 50 mA
Vep Supply Current
OE=V,_ lpp3 5 mA
Input High Level Viu 2.2 Veet0.3 v
input Low Level ViL -1.0 08 v
Output High Voltage
= —400uA .4
during Verify lon 00 Vow 2 v
Output Low Voltage lov =2.1mA Voo 0.45 v

during Verify

Note: “1 V¢ must be applied either coincidently or before Vpp 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 = V,_, OE = V4, Vpp must not be switched
from Vcc to Vpp volts or vice versa.
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AC TEST CONDITIONS (INCLUDING PROGRAMMING)

Input Puise Level 0.8to 2.2V ) o
Input Pulse Rise/Fall Time tr < 20ns °
Timing Reference Levels
Input ViL =10V, V| =2.2V Cp
Cutput VoL = 0.8V, Vg = 2.0V
Output Load 1TTL gate and 100pF P
READ MODE {Recommended operating conditions unless otherwise noted.)
Value
Parameter Symbol Unit
Min Max
Address Access Time™! tacc 250 ns
Chip Enable Access Time tce 250 ns
Output Enable Access Time*! toe 100 ns
Output Disable Time*2 tor 0 60 ns
Qutput Hold Time ton 0 ns
Note: "1 OE may be delayed up to tacc — to after the falling edge of CE without impact on tacc.
"2 tpe is specified from OE or CE, whichever occurs first.
Output Float is defined as the point where data is no longer driven.
READ WAVEFORM
v 4 N
1H ADDRESS
ADDRESS | "_ ><t VALID ;K
& Vin-
E V“__ =
DF
'CE——
3 IH: \
(1 ‘—;
tog —==] ton
tace fe—sri
V...
outpuT 0" HIGH-Z—<«€ VALID OUTPUT }) HIGH-Z ==
oL—
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AC CHARACTERISTICS (continued)

PROGRAMMING MODE (Ta =25 +5°C, Vg = 6 + 0.25V, Vpp = 12.5 *+ 0.3V)

Parameter Symbol Min \43\/';9 Max Unit
Address Setup Time tag 2 us
Data Setup Time ths 2 us
Address Hold Time tan 2 us
Data Hold Time ton 2 us
Vpp Setup Time typs 2 us
Output Setup Time toes 2 us
Chip Enable Setup Time tces 2 us
Chip E'nable Hold Time tcen 2 us
Output Enable to Qutput Valid toe 120 ns
Output Disable to Output Fioat Delay tor 105 ns
Programming Pulse Width tpw 0.95 1 1.05 ms
Additional Programming Pulse Width taPwW 2.85 78.75 ms
Programming Puise Times - 1 25 times

PROGRAMMING WAVEFORM

tas m taH
Vin—
ADDRESS
Vie—
D!

tps le— tpH —
; 'I tog
Vin/Von—
DATA DATA IN STABLE >——<
ViL/VoL— F

Vep—
Vep
V -
cc tCEH tapw
tvps thw —e] »] <-tces
v Y

DATA IN STATE }—
2

N \[ / ) N/
o€ ::E: ’\‘.____)/‘

Don't Care

2-29



IR
FUJITSU

DGR MB98621RC

PROGRAMMING INFORMATION

PROGRAMMING

Upon delivery  from  Fujitsu, the
MB98621 has all 262,144 bits in the
“1”, or high state. “0’s” are ioaded into
the MB98621 through the procedure
of programming.

The MB98621 is programmed with a
fast programming algorithm designed
by Fujitsu called Quick Pro™. The
programming mode is entered when
+12,5V and +6V are applied to Vpp
and Vcc respectively, and CE and OE
are V. A 0.1uF capacitor between
Vpp and GND is needed to prevent
excessive voitage 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

ELECTRONIC SIGNATURE

The MB98621 has electronic signature
mode which is intended for use by pro-
gramming equipment for the purpose
of automatically matching the device
to be programmed with its correspond-

CE and after that one additional pulse
which is 3 times as wide as previous
pulse is applied to CE to accomplish
the programming.
Procedure of Quick Pro™ (Refer to
the attached flowchart).
1) Set the start address (=G) at the
address pins.

2) Set V=6V, Vpp=12.5V and CE=
Vig-

3} Clear the programming pulse count-
er (X+<0).

4) Input data to respective pins.

5} Apply one programming pulse
tpw=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

ing programming algorithm.

The electronic signature is activated
when +12V is applied to address line Ag
{pin 34) of the MB98621. Two identi-
fier bytes are readed out from the out-

device fails. If X<25 and pro-
grammed data is not verified, go
back to the step b).

Apply one additiona! wide pro-
gramming pulse to CE (3Xms).
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.
Set Vee=Vpp=5V.

Verify the all programmed data.
If the verification succeeds, the
programming completes. |f any pro-
grammed 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, V=6V
and OE=V,,) because it is required
that one programming pulse width does
not exceed 78.75ms at each address.

8)

9)

10)
1M

puts by toggling address line Ag (pin
11} from V,_ to V. The address lines
from A; to Aj3 must be hold at V,_
to keep the electronic signature mode.
See the tabie below.

Ag 0, (62 | O3 Oa Os Og¢ 0y Og Definition
\n 0 0 1 0 0 0 0 1] Manufacture
Vin 0 1 0 0 0 1 1 0 Device
Note: Ag =121 0.5V o
Ay thru Ag = A thru Ay3 =CE=0E =V

A,4 = Either V| or V|,

Quick Pro™ is a trademark of FUJITSU LIMITED
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PROGRAMMING INFORMATION (continued)

AV
FUJITSU

VA

Vee = BV £ 0.25V
Vpp = 125V £ 0.3V

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

MAXIMUM 105 ms/BYTE
MINIMUM 3.8 ms/BYTE

PROGRAMMING FLOW CHART FOR Quick Pro™

START
ADDRESS =G

Veg = 6V
Vpp = 125V

!
I X0 I

ADDRESS +1

r APPLY 1 PROG. PULSE (1ms) ]

NG VERIFY

ONE BYTE

APPLY ADDITIONAL PROGRAMMING
PULSE (3X ms}

ADDRESS =N?
YES

Vee = 5.0V
Vpp = 5.0V

VERIFY
ALL BYTE

Quick Pro™ is a trademark of FUNTSU LIMITED
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PACKAGE DIMENSIONS

38-PAD PLASTIC CARD
{CASE NO.: CRD-38P-M03)

¢ When notin use, it is recommended that the memory card be stored in its anti-static vinyl bag to prevent
damage from static electricity.

» Tha card should be inserted before power-on to avoid possible data conflicts between the card and
equipment. if the card is inserted or extracted with power-on, data may be output on the data pins even
though TE and OE is at an “H".

3.370:.008
—— |
aRom (85.60:0.20) 48 079
12.00) | .031:.004
{0.80:0.10) v
2.126:.004
{54.00:0.10) 1 8502.008 1,
1.976150.20) (46.99:0.15)
TYP
‘ .040+.004
(1.01:0.10}
_L View A"
C L )
—————————————— _ _ __
.079:.008 224 \\
{2.00:0.20} 15.70) 138:.004 C .03911.00)
2.410(61.21) A (3.61:0.10} ~ (zpLCs)
10.70 | 050:.003
(1.27:0.08)
——1 I——.157(4_00) i
Lr 2 +.002
{ -081_go8 Dimensions in
@ 05+o_05) inches (millimeters)
© FUJITSU LIMITED 1987 K380035-1C 05020
Memory Card Use Notice
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