September 1990

P
Edition 2.0 FU] lTSU

DATA SHEET ——

MB98A6070-25/6080-25/6090-25/6100-25
OTPROM MEMORY CARD

ONE TIME PROGRAMMABLE READ ONLY MEMORY
CARD 128K/256K/512K/1M-BYTE

The Fujitsu MBS8AB070, MBS8AG080, MBOBAB0IO, and MBISAE100 are One Time
Programmable Read Only Memory (OTPROM) cards capable of storing and retrieving large
amounts of data. Each OTPROM card contains multiple MBM27C 1001 devices.

The OTPROM memory circuits are housed in a credit-card sized 68-pin package. Internal
circuitry is protected by metal plates on the top and bottom of the card to help reduce chip
damage from electro-static discharge.

Aunique feature of the Fuijitsu memory cards aliows the user to organize the card into either
an 8-bitor a 16-bit organization. All cards are portable and operate at high speed with low
power needs.

Card Dimensions: 85.6 length x 54.0 width x 3.3 thickness (mm)
Connector Type: Two-piece 68-pin (Built-in 68-pin receptacle, 2-row type)
Complete static operation: No clock required

TTL compatible inputs/outputs

Three-state outputs CRD-68P-M02
Single + 5.0 V £5% power supply

AVAILABLE ORGANIZATIONS

Part Number Mounted Memory Device Access Time Memory Organization *
MB98AB070-25 MBM27C512P x 2 pcs 250 ns 128K x 8 bits/64K x 16 bits
MB98AB080-25 MBM27C512P x 4 pcs 250 ns 256K x 8 bits/12BK x 16 bits
MB98AG090-25 MBM27C512P x 8 pcs 250 ns 512K x 8 bits/256K x 16 bits
MB98A6100-25 MBM27C512P x 16 pcs 250 ns 1 M x 8 bits/512K x 16 bits

* To be configured by user.
ABSOLUTE MAXIMUM RATINGS (see NOTE.)
Rating Symbol Value Unlt

Supply Voltage vee ~0.3t0 +7.0 v

Input Voltage VIN -0.510 Vec +0.5 v

Qutput Voltage Vo 0.5t Vce +0.5 \"

Programming Voltage OENpp;, OENpp2 -051t0 +135 v

Temperature under Bias Taias -~10 to +60 °oC

Storage Temperature Tsta -30 to +70 °C

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are Thi ; p e i p
exceeded. Functional operation should be restricted to the conditions as detalied in d.,:,;’,.f"'i,‘.,‘.”'.‘;";‘;ﬁ':’.‘;,‘l m :x L.".’..i’.‘-.c ..u:
the operational sections of this data sheet. Exposure to absolute maximum rating Hm.nhmh;dmaxvn;rm mmﬁuumu

P . . 9 0 o T et
conditions for extended periods may affect device reliabitity. 'amd ngm‘mh roKaga hig o tha

Copyright © 1990 by FUJITSU LIMITED
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MB98A6070-25

MB98A6080-25
MB98A6090-25
MB98A6100-25
Fig. 1 — MB98A6070/6080/6090 BLOCK DIAGRAM
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PIN DESCRIPTION

Symbol Pin Name Input/Output Function

AO to A19 Address Input Input Address Inputs, AO-A19
Data Inputs/Outputs

DO 1o D15 Data Input/Output Input/Output This_data bus size (8-bit or 16—bit) selected with TSL
and CSH.

— . Active Low

csL Chip Select for Lower Byte Input —Lower byte (D0-D7) is selected for read/write function.

(Refer to FUNCTION TRUTH TABLE.)
— Active Low
CSH Chip Select for Upper Byte Input —Upper byte (D8-D15) is selected for read/write function.
(Refer to FUNCTION TRUTH TABLE .}

_ Active Low

OE Output Enable Input ~Output enable for OTP ROM cards

— X Active Low

PGM Programming Enable Input —Programming enable for OTP ROM cards
Active Low

— Output Enable/Programming —Output enable for lower byte

OE/VPeR1 Voltage 1 Input Active Vre
—Programming voltage for lower byte
Active Low

= Output Enable/Programming ~Output enable for upper byte

OE/VPe2 Voltage 2 Input Active VPP
—Programming voltage for upper byte

— — These pins detect if the card has been correctly

b1, b2 Card Detect Output inserted. Both pins are tied to GND internally.

WP Write Protect Output This pin outputs high level for programmed OTP ROM
cards and low level for blank cards.

ALM1, ALM2 Battery Alarm Output Both pins are tied to Vo intemally.

vee Power Supply - Power Supply Voltage (+5.0V £5%)

GND Ground - System Ground

NC Non Connection -

1-41



MBS8A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PIN ASSIGNMENTS

MB98A6070| MB98AG080| MBS8AGOSO| MB9BAE100
GND GND GND GND
D3 D3 D3 D3
D4 D4 D4 D4
D5 D5 D5 DS
Dé Dé Dé Dé
D7 D7 D7 D7
CSL CsL CsL csL
A10 A10 A10 A10
OF OF [ OE
Al Al A1 Att
A9 A9 A9 A9
AB A8 A8 AB
A3 A13 A13 A13
Ald At4 A4 A4
Pam PaN PoM oM
NC NC NC NC
Vee Vee Vee Vee
NC NC NC NC
A16 A16 A6 A16
A1S AtS A1S Al5
A2 A2 Al2 Al12
A7 A7 A7 A7
A6 A6 A6 A6
A5 A5 A5 A5
A4 Ad Ad Ad
A3 A3 A3 A3
A2 A2 A2 A2
Al Al Al Al
A0 A0 A0 AD
DO DO Do DO
D1 D1 D1 D1
D2 D2 D2 D2
WP wP wP WP
GND GND GND GND

Pin No. MB98AG070| MES8AG0S0| MB9BASOS0] MB98A6100)
GND GND GND GND
Co1 cDht Ch1 co1
D1t D11 D11 D11
D12 D12 D12 D12
D13 D13 D13 D13
D14 D14 D14 D14
D15 D15 D15 D1s
TSH CSH CTSH TSH
NC NC NG NC
NC NC NC NC
NG NC NC NC
AL7" A17 A7 A7
A18* AlB* At A8
A19 " A19” A19* A19
NC NC NC NC
NC NC NC NC
Vee Vee Voo vee
NC NC NC NC
NC NC NC NC
NG NC NC NG
NC NC NG NC
NC NC NC NC
NC NC NC NC
NC NC NC NG
NC NC NC NC

OE/VPe OE/VPP OENPPI OENPPY
OEver2 | OEner2 | OFEvee2 | OEnpe2
ATM1 ALM1 ATM1 AT
ALM2 ALM2 ALM2 ALM2
D8 D8 D8 D8
D9 D9 D9 Do
D10 D10 D10 D10
Cb2 CD2 TH2 Th2
GND GND GND GND

Note: A17, A18 and A19 pins asterisked * * ~ are non connection.
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PIN LOCATIONS

Fig.2 - BOTTOM VIEW (CONNECTOR SIDE)
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FUNCTION TRUTH TABLE

_ _ _ _ Data InpuvOutput
CSH cst A0 OE PGM | OEVerz | OENPPR Mode
D15-D8 D7-D0
H H X X X vo vo Standby High-2
L H Lo Read igh- Dour
H L L L/O (x8) High-Z ( Lower Byte )
H L H L H vo Lo Read (x8) High-2Z Dour
( Upper Byte )
N . DN
H o . te h~
H L L L 125V Write (x8) High-Z ( Lowor Byte )
3 . DN
H L H H L 125V L/o Write (x8) High~Z ( Upper Byte )
Dour .
L H X L H (We] vo Read (x8) { Upper Byts) High-Z
. Din .
L H X H L 125V We] Write (x8) { Upper Byte ) High-Z
L L X L H vo We] Read (x16) Dour
L L X H L 125V 125V Write (x16) DN
X X X H H [We} Lo Output Disable High-Z

Definition: H = VIH, L = ViL, X = Either ViL or ViH, /O = Either ViL or Open
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MB98A6070-25

MB98A6080-25
MB98A6090-25
MB98A6100-25
ADDRESS CONFIGURATION USING 8-BIT BUS (CSH=H, CSL =L)
A19 1o AD CSH CsL D15-D8 D7-DO
0000 0000 0000 0000 0000 H L High-Z 0 Add.
0000 0000 0000 0000 0001 H L High-Z 1 Add.
0000 0000 0000 0000 0010 H L High-Z 2 Add.
0000 0000 0000 0000 0011 H L High-Z 3 Add.
l ! { l 4 $ l Lol I 1
111t 1111 1111 1111 1100 H L High-Z 2097148 Add.
1111 1111 1111 1111 1101 H L High-Z 2097149 Add.
1111 1111 1111 1111 1110 H L High-Z 2097150 Add.
1111 111 111 1111 1 H L High-Z 2097151 Add.
ADDRESS CONFIGURATION USING 8-BIT BUS (CSH = L, CSL = H)
A19 to AD CSH csL D15-D8 D7-Do
0000 0000 0000 0000 000X L H 1 Add. High-Z
0000 0000 0000 0000 001X L H 3 Add. High-Z
0000 0000 0000 0000 010X L H 5 Add. High-Z
0000 0000 0000 0000 011X L H 7 Add. High-Z
l l 1 l { l l A 1!
1111 1111 1111 1111 100X L H 2097145 Add. High-Z
1111 1111 1111 1111 101X L H 2097147 Add. High-Z
111 111 1111 111 110X L H 2097149 Add. High-Z
1111 1111 11T 1111 11X L H 2097151 Add. High-Z
Definition: X = Either 0" or "1*. Even addresses are not available in this mode.
ADDRESS CONFIGURATION USING 16-BITBUS (CSH=L,CSL=L)
A1910 A0 CSH CSL D15-D8 D7-D0
0000 0000 0000 0000 000X L L 1 Add. 0 Add.
0000 0000 0000 0000 001X L L 3 Add. 2 Add.
0000 0000 0000 0000 O10X L L 5 Add. 4 Add.
0000 0000 0000 0000 011X L L 7 Add. 6 Add.
1 L A ) l i Lol
1111 111 1111 1111 100X L L 2097145 Add. 2097144 Add.
1111 1111 1111 1111 101X L L 2097147 Add. 2097146 Add.
1111 1111 1111 111 110X L L 2097149 Add. 2097148 Add.
1111 1111 1111 1111 111X L L 2097151 Add. 2097150 Add.

Definition: X = Either "0" or "1,
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MB98A6070-25

MB98A6080-25
MB98A6090-25
MB98A6100-25
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voitage Vee 4.75 5.0 5.25 %
Ground GND v
Input High Voltage Vv 24 Vee+0.3 v
Input Low Voltage viL 0.1 08 v
Ambient Temperature Ta 0 50 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Max Unlt
CSL-CSH2Vce-0.2v IsB1 20 mA
Standby Supply Cumrent p——
CSL=CSH=VH IsB2 10 mA
: ViN=VIH of VIL
Active Sy, Current by
PRlY TEL-CSA-VL, lout-0mA fect 100 mA
. Cyde=Min.
Operaling Supply Current Duty=100%, IouT=0mA lecz 100 mA
Input Leakage Current. VIN=0V or Vce I ~10 10 WA
(except CSL, CSH, PGM)
Vout=0V or Vcc
Output Leakage Current_ __ |  Go[.CSH-vi o -10 10 WA
(except ALM1, ALM2, WP, CD1,CD2)  &E_vin or WE=ViL
Output High Voltage
(except ALM1. ALM2, WP) Vor=—1.0mA Vor 24 v
Output Low Voltage ~ )
(exneptﬁ)'t o2) VoL=2.1mA Vou 0.4 v
Note: Al voitages are referenced to GND.
CAPACITANCE (1a-25°c, t=1MHz, ViNz=Vi0=GND)
Parameter Symbol Min Typ Max Unit
Input Cﬁdtgn_es —_— CIN 50 pF
(except CSL, CSH, PGM)
VO Capacitance _ —_ = Cout 50 pF
(except ALM1, ALM2, WP, CD1, CD2)
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

Fig. 3 - AC TEST CONDITIONS

* input Puise Levels: 0.6V to 2.6V

o I ¢ Qutput Load: 1TTL gate + CL (100pF)

 input Pulse Rise & Fall Times: tT = Sns (Transient between 0.8V and 2.4V)
* Timing Reference Levels

Input: VIL = 0.8V, VIH= 2.4V

Output VoL = 0.8V, VOH = 2.0V

AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

READ CYCLE
Parameter Symbol Min Max Unit
Address Access Time *1 tace 250 ns
Chip Select Access Time cs 250 ns
Output Enable to Output Valid *1 toe 120 ns
Output Disable Time *2 toF 100 ns
QOutput Hold Time toH 0 ns

Note: “1toe may be delayed up to tacc—-toE after the falling edge of Cgr CSH without impact on tacc.

*2 toF is specified from the rising edge of O, CSL or CSH, whichever occurs first.
Qutput Float is defined as the point where data is no longer driven.
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
READ CYCLE TIMING DIAGRAM (PGM = VIH)

READ CYCLE 1:  CSL = Vi, CSH = OF = ViL: x 8-bit Bus Organization
CSL = CSH = OE = ViL: x 16-bit Bus Organization

Address”
(A1-A19)

X

oy —

N

Vow <
DO-D15 or PREVIOUS DATA VALID §>>>><<<<<
D8-D15 2 S

DATA VALID

Vou

‘Undefined

Note: “ AD = Either ViL or ViH.

READ CYCLE 2. CSH = Vi, GSL = OF = ViL: x 8-bit Bus Organization

ViR
Address
(AO-A19)

X

tacc

toy =

DO-D7 Yer PREVIOUS DATA VALID :>>>>><<<<<i

DATA VALID

Vou

“Undefined
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MBS8A6100-25

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

READ CYCLE TIMING DIAGRAM (PGM = ViH)

READ CYCLE 3:

ViH
Address

ho-A19)

ViH

viL

Vi

VoH

Vo

CSH = VH: x 8-bit Bus Organization

>

S

tace

WA

T

PR IAIAAIAA

High-Z

toE

toF

e  fOH =t

///g

NN

-

High-Z
DATA VALID

N W
NY/

Undefined
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

AC CHARACTERISTICS (Continued)

{Recommended operating conditlons unless otherwise noted.)
READ CYCLE TIMING DIAGRAM (PGM = ViH)

READ CYCLE 4:
Address® Y™
(At-a19)
I ViH
CcSH

ViL
— VH
OE
ViL
VOH
D8-D15
VoL
READ CYCLE 5:
., VM
Address’
(A1-A19) Vi
ViH
CTSA=T3L
viL
e ViK
Vie
VoH
Do-D15

VoL

TSL = ViH: x 8-bit Bus Organization

<

{ tacc

W PP AAPAPA

High-Z

CSL= CSH = ViL: x 16-bit Bus Organization

DATA VALID

High-Z

DATA VALID

:Undefined

Note: *A0 = Either Vi or Vi,
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PROGRAMMING INFORMATION

DC CHARACTERISTICS (Ta=25°C+5°C, Vcc=6V+0.25V, OE /VPP=12.5V+0.5V)

Parameter Test Condition Symbol Min Max Unit
Input Leakage Current I 10 pA
C3L-CSH=VvL
VPF Supply CU_rrent BOE=ViH, PGM=V1L IpP2 100 mA
during Frograming OENep1=OE Vrp2=Vre
VPP Supply Current
during Verity PP3 1.0 mA
VPP Supply Current
during Programing Inhibit TBL=CSH=-VH (LI 10 mA
VCC Supply Current TBL-T3H=Vm 1sat 10 mA
during Programing Inhibit
TSL-CBH=Vce0.3V IsB2 10 mA
VCC Supply Current
during Programing and Verify lec 100 mA
Input High Voltage ViH 22 Vees0.3 v
Input Low Vohage Vi 0.1 08 v
Output High Voltage loH=—1.0mA VoH 24 v
Output Low Voltage loL=2.1mA VoL 0.4 v

Note: All voltages are referenced to GND.




MB98A6070-25

MBS8A6080-25
MB98A6090-25
MB98A6100-25
PROGRAMMING INFORMATION (Continued)
AC CHARACTERISTICS (TA=25°C+°C, Vece=6V10.25V, OE /VPP=1 2.5V+0.5V)
Parameter Symbol Min Typ Max Unit

Address Setup Time s 2 us

Data Setup Time tos 2 us

Chip Enable Setup Time CES 2 us

Output Enable Setup Time o1 2 us

Vece Setup Time tves 2 ns

Programming Pulse Width tPw 095 1 1.05 ms

Additional Programming Pulse Width tew 285 78.75 ms

Programming Pulse Number N 1 25 Times

Data Hoid Time oH 2 Hs

Qutput Enable Hold Time toeH 2 ks

Vpe Recovery Time tvR 2 g

Address Hold Time tAH 2 [

Output Enabie to Data Valid 3] 500 ns

Output Disable to Output Float Delay tOFV 150 ns

Voo Pulse Rise Time tPRT 50 ns
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PROGRAMMING INFORMATION (Continued)

—
A

PROGRAMMING CYCLE 1:

CSH = Vi, AD = VL. x 8-bit Bus Organization

-

DATA INPUT

l-:m

CES

v
Vee
\'/
Address "
(A1-A19) vy
VIH/VOH
Vi/VoL
ViH
CSL
viL
_— VIH
OE
Vi
— VH
PGM
Vi
— vep
OENPP
ViL

/

b=
/]

toEs

DATA VALID
ja-f
toEv oFV

/]

[*— toeH

tvR ™

1-52




MB98A6070-25

MB98A6080-25
MB98A6090-25
MB98A6100-25
PROGRAMMING INFORMATION (Continued)
PROGRAMMING CYCLE 2: TSL = V. A0 = VIH: x 8bit Bus Organization
6V -
e 4
tvcs
Address Vi B
(A1-A19) >§F
ho- ta5 > tH
VIH/VOoH ‘i }
7 —_— DATA INPUT DATA VALID
VivVoL
s DH toEV vy
_ ViH — #—\
CSH n
ViL ™ F_4
(¢ ! rw !
— ViH | —
OE /-
Vi
—_ Vi ™\ 4
FoM Vi \_4
tPRT t0ES
[*— toEH tvR
— Vep T4
OE/NPP
ViL
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PROGRAMMING INFORMATION (Continued)

PROGRAMMING CYCLE 3: CSH =CSL = ViH: x 16-bit Bus Organization
8V <
Vee /
sV

Address i B
(AO-A19) ~
- 15 - I’ 1AH

VI/VoH
D0-D15 — DATA INPUT DATA VALID
Vivvol
>

s tDH IOEY vy
__ vm N

CSH=CSL

ViL T N

ICES ! w 1

— ViH | —
OE N ;/

ViL

J— VK /
PGM /
Vi N——]

ES

[*— t0EH tvR <

OEN®p
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PROGRAMMING INFORMATION (Continued)

PROGRAMMING FLOWCHART

START
ADDRESS=G

Vce=6.0V
OE/VPP=12.5V

VCC=6V40.25V
OE/VPP=12.5V+0.3V

G: START ADDRESS
N: STOP ADDRESS

X: COUNTER VALUE
MAXIMUM 105ms/BYTE
MINIMUM 3 8ms/BYTE

| APPLY 1 PROG. (1ms) |

APPLY ADDITIONAL PROGRAMMING
PULSE (3Xms)

ADDRESS+1
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MB98A6070-25
MB98A6080-25
MB98A6090-25
MB98A6100-25

PACKAGE DIMENSIONS

C

68-PIN MEMORY CARD
(CASE No.: CRD-68P-M02)

2R 020 n i 3370+ 008
(RO 50) 413(10501 (85 60+0 20) j 2.R 047
1.60 R e a e
063(1.60) - T ‘ T
(] i
v ] osenoo |
: |
2126'+.004
! ssgg\.sn 154 00 + 010
|
03911 00)
' TN T
- - »C' H '/'\
e L ; v ||
03911001 " | 4130080 N - o
T i - e g Detal of “C" part
U /\>( I
Detail of "A”" part ] : s |
' I S— - UIT[II]:I) [——" J
S~ LI T
1001127} 130+ .004 'Detail of "B" part !
N | 1330+£0.10) :

" REF

1989 FUNITSU LIMITED KG80025-3C

' 039 }].236 ‘
L“ 00y (8.00)

Dimensions in
inches {millimetars)
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