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MB98A5101x-, 5111x-, 5121x-, 5131x-,
and 5141x-25 Mask ROM Memory Card

IM-, 2M-, 4M-, 8M-, and 16M-BYTE

The Fujitsu MB98A5101x, MB98A5111x, MB98A5121x, MB98A5131x and
MB98A5141x are Mask Programmable Read Only Memory (Mask ROM) cards
capable of storing and retrieving large amounts of data. The memory circuits are
housed in a credit-card sized 68-pin package. Internal circuitry is protected by two
metal panels, one at the top and the bottom of the card, that help to reduce chip
damage from electrostatic discharge.

A unique feature of the Fujitsu memory cards allows the user to organize the card as
either an 8-bit or a 16-bit bus configuration. All cards are portable and operate on low
power at high speed.

In accordance with the Personal Computer Memory Card International Association
(PCMCIA) and Japan Electrical Industry Development Association (JEIDA) industry
standard specification, Mask ROM cards offer additional EEPROM memory that is
used to store attribute data. The attribute memotry is a Mask ROM card option. (See
pages 2 and 3 for a description of the three available options.)

¢ PCMCIA and JEIDA industry standard for 68-pin memory card
e Credit card size dimensions: 85.6mm (length) x 54.0mm (width) x 3.3mm (thick)

¢ PCMCIA / JEIDA industry standard, two—piece 68-pin connector (with a two-row
built-in 68-pin receptacle)

* An additional EEPROM memory for storing attribute data (optional feature)
e Complete static operation: No clock required
¢ TTL compatible inputs/outputs

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Supply Voltage Vee -0.5t0+7.0 \
Input Voltage ViN —0.5t0 Ve +0.5 v
Output Voltage Vio -0.510 Vg +0.5 v
Temperature Under Bias Teias -101to +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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68 pin Memory Card
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This device contains circultry to protect the inputs against damage
due 1o high static voltages or electric fields. H , it is advised

that normal precautions be taken to avoid application of any voltage
higher than maximum rated voltages to this high Impedance circult.
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ATTRIBUTE MEMORY OPTIONS

PCMCIA and JEIDA standard memory cards from Fujitsu provide a separate EEPROM memory address space for recording
fundamental card information. It is used by card manufacturers to record basic configuration information such as device
type, size, speed, etc.

The attribute memory is selected by asserting the REG pin on the card interface. Option descriptions as follows:

OPTION 1: Attribute memory is not supported.
REG Pin : Not Connected
Part Number Main Memory Attribute Memory Memory Organlzalton *
Memory Device | Access Time| Memory Device | Access Time
MB98A51011 | MB838200 x 1 pc 250 ns N/A N/A 1 M x 8 bits/512K x 16 bits
MB98A51111 | MB838200 x 2 pcs 250 ns N/A N/A 2 M x 8 bits/ 1 M x 16 bits
MB98A51211 | MB838200 x 4 pcs 250 ns N/A N/A 4 M x 8 bits/ 2 M x 16 bits
MB98A51311 | MB838200 x 8 pcs 250 ns N/A N/A 8 M x 8 bits/ 4 M x 16 bits
MB98A51411 | MB838200 x 16 pcs| 250 ns N/A N/A 16 M x 8 bits/ 8 M x 16 bits
OPTION 2: Attribute memory in a separate location is not supported.

When the REG line is asserted, “FF” is output to the data bus to indicate that
attribute data may be stored in main memory.

Part Number Main Memory Attribute Memory Memory Organizaiton *
Memory Device | Access Time| Memory Device | Access Time
MB98A51012| MB838200 x 1 pc 250 ns N/A N/A 1 M x 8 bits/512K x 16 bits
MB98A51112 | MB838200 x 2 pcs 250 ns N/A N/A 2 M x 8 bits/ 1 M x 16 bits
MB98A51212| MB838200 x 4 pcs 250 ns N/A N/A 4 M x 8 bits/ 2 M x 16 bits
MB98A51312| MB838200 x 8 pcs 250 ns N/A N/A 8 M x 8 bits/ 4 M x 16 bits
MB98A51412| MB838200 x 16 pcs 250 ns N/A N/A 16 M x 8 bits/ 8 M x 16 bits
OPTION 3: Attribute memory is supported. The data is stored in an 8K-bit EEPROM.
When the REG line is asserted, data stored in EEPROM is output to the data
bus.
Part Number Main Memory Attribute Memory Memory Organizaiton *
Memory Device | Access Time| Memory Device | Access Time
MB98A51013| MB838200 x 1 pc 250 ns MBM28C65 x 1 pc 300 ns 1 M x 8 bits/512K x 16 bits
MB98A51113 | MB838200 x 2 pcs 250 ns MBM28C65 x 1 pc 300 ns 2 M x 8 bits/ 1 M x 16 bits
MB98A51213 | MB838200 x 4 pcs 250 ns MBM28C65 x 1 pc 300 ns 4 M x 8 bits/ 2 M x 16 bits
MB98A51313] MB838200 x 8 pcs 250 ns MBM28C65 x 1 pc 300 ns 8 M x 8 bits/ 4 M x 16 bits
MB98A51413 | MB838200 x 16 pcs 250 ns MBM28C65 x 1 pc 300 ns 16 M x 8 bits/ 8 M x 16 bits

Note: * To be configured by user.
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Figure 1. MB98A5101x, 5111x, and 5121x BLOCK DIAGRAM
*-—Q Ve
<—O Vg
<—O GND
OE©O
R = 100KQ —
WE*10 % CE WE
MBM28ces! OE
. % R = 100KQ o) ADD‘I: A
CE1 0—4 13
R = 100KQ —
— 0] OE
CE2 O % DECODER MB838200 ‘_’L-
and
% R=100kQ |BUFFER x1 (MBIBAS101x)
REG 0—3 x1 (MB98A5111x)
8 x2 (MB98A5111x)
AO (o, [' 00-07 V2
A202 O e ’ 08-015 ADD ;g
A212 8 L
°© 08 -015 ADD .
00 - 07 ; 9
DO - D7 O= MB838200
_ D15 O x0 (MB98A5101x)
D8 -D15 x1 (MB98A5111x)
__ x2(MB98AS111x) __
WP Q= CE OE '1
A1 -A19 0=
VBB
vVcc O 1
= R1=10KQ C1=0.1uF
BVD1 O——¢
BVD2 O———
b1 O
CD2 O=

Notes: 1 MBM28C65 and WE pin are only present in Mask ROM memory cards with Option 3 (for attribute memory).
23ee pins 49 and 50 in "PIN ASSIGNMENTS.”

mr

©1902 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.



MB98A5101x-25

MB98A5111x-25
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Figure 2. MB98A5131x and 5141x BLOCK DIAGRAM
-—0 VCC
<+—0 VBB
%R R = 100KQ «+—O0 GND
WE'10 ,
OE ©
MBM28Cé65? -
CE OE -
_ %H ADD VOWE
CE1 O 1 o)
TRANS—
% R CEIVER
== CE BOF and
CE2 03 INPUT CE s i BUFFER
DECODER MB838200
% R and
REG O3 BUFFER ) x4 (MB98A5131x)
13 x8 (MB98A5141x)
Ao O ,
00 - 07 7
ADD 8
A21 O———— | _/_'__E
O———»
A222 20 ADD
A2 O———— 08-015 Y ——
Al O———» MB838200 8
w x4 (MB98A5131x) [
V“J x8 (MB98A5141x)
A20 O————— o i
VBB
Ve 0 M
= R1=10KQ I. C1=0.1uF
BVD1 o———¢
BVD2 O
WP O
DO - D7 O=
D8 - D15 O
b1 0=
CD2 O Notes: 1 MBM28C65 and WE pin are only present in Mask ROM
r memory cards with Option 3 (for attribute memory).
2See pin 54 in "PIN ASSIGNMENTS "
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MB98A5111x-25
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MB98A5131x-25
MB98A5141x-25
PIN ASSIGNMENTS
MB98A5101x | MB98A5111x | MB9BAS5121x | PinNo. | MB98A5101x | MB98A5111x | MB98AS5121x
GND GND GND 1| 35 GND GND GND
D3 D3 D3 2 | 36 'CD1 CD1 CD1
D4 D4 D4 3 | 37 D11 D11 D11
D5 D5 D5 4 | 38 D12 D12 D12
D6 D6 D6 5 | 39 D13 D13 D13
D7 D7 D7 6 | 40 D14 D14 D14
CE1 CE1 CE1 7 | 4 D15 D15 D15
A10 A10 A10 8 | 42 CE2 CE2 CE2
OE OE OE 9 | 43 NC NC NC
A11 A1 A1 10| 44 NC NC NC
A9 A9 A9 1| 45 NC NC NC
A8 A8 A8 12| 46 A17 A17 A17
A13 A13 A13 13| 47 A18 A18 A18
A14 A4 A4 14| 48 A19 A19 A19
WE (NC) WE (NC) WE (NC) 15| 49 NC A20 A20
NC NC NC 16| 50 NC NC A21
vce vce vce 17| 51 vce vee vce
NC NC NC 18| 52 NC NC NC
A16 A16 A16 19| 53 NC NC NC
A15 A15 A15 20 | s4 NC NC NC
A12 A12 A12 21| s5 NC NC NC
A7 A7 A7 22| 56 NC NC NC
A6 A6 A6 23| 57 NC NC NC
A5 A5 A5 24| s8 NC NC NC
A4 A4 A4 25| 59 NC NC NC
A3 A3 A3 26| 60 NC NC NC
A2 A2 A2 27| 61 REG REG REG
A1 A1 A1 28 | 62 BVD2 BVD2 BVD2
A0 A0 A0 29| 63 BVD1 BVD1 BVD1
DO DO Do 30| 64 D8 D8 D8
D1 D1 D1 31| 65 D9 D9 D9
D2 D2 D2 32| e6 D10 D10 D10
WP wpP WP 33| 67 CD2 CcD2 CD2
GND GND GND 34| 68 GND GND GND

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, inc.



MB98A5101x-25
MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
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PIN ASSIGNMENTS (Continued)

MB98A5131x MB98A5141x Pin No. MB98A5131x MB98A5141x
GND GND 1| 35 GND GND
D3 D3 2 | 36 CD1 CD1
D4 D4 3 | a7 D11 D11
D5 D5 4 | 38 D12 D12
D6 D6 5 | 39 D13 D13
D7 D7 6 | 40 D14 D14
CE1 CE1 7 | 41 D15 D15
A10 A10 8 | 42 CE2 CE2
OE OE 9 | 43 NC NC
A1 A11 10| 44 NC NC
A9 A9 11| 45 NC NC
A8 A8 12| 46 A17 A17
A13 A13 13| 47 A18 A18
A4 A14 14| 48 A19 A19
WE (NC) WE (NC) 15| 49 A20 A20
NC NC 16| 50 A21 A21
vee vee 17| 51 vce vee
NC NC 18| 52 NC NC
A16 A16 19} 53 A22 A22
A15 A15 20| 54 NC A23
A12 A12 211 55 NC NC
A7 A7 22| s6 NC NC
A6 A6 23| s7 NC NC
A5 A5 24| 58 NC NC
A4 A4 25| 59 NC NC
A3 A3 26| 60 NC NC
A2 A2 27| &1 REG REG
A1 A1 28| 62 BVD2 BVD2
Ao A0 29| 63 BVD1 BVD1
Do DO 30| 64 D8 D8
D1 D1 31| 65 D9 D9
D2 D2 32| 66 D10 D10
WP wpP 33| 67 CD2 CD2
GND GND 34| 68 GND GND
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MB98A5101x-25

MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
MB98A5141x-25
Symbol Pin Name Input / Output Function
A0 to A23 Address Input Input Address Inputs, AO-A23
Data Inputs and Qutputs.
DO to D15 Data Input/Output Input/ Output | The data bus size (8-bit or 16-bit) is selected
with CE1 and CE2.
. Active Low.
CE1 Card Enable for Lower Byte Input —Lower byte (D0-D7) is selected for read/write
function of Mask ROM cards.
— Active Low.
CE2 Card Enable for Upper Byte Input —Upper byte (D8-D15) is selected for read/write
function of Mask ROM cards.
Active Low.
REG Attribut —Attribute memory is selected for the read / write
ribute Memory Select Input function of the identification data of the Mask ROM
cards. (NC or "FF” data or attribute data.)
— Active Low.
Ok Output Enable Input —Output enable for Mask ROM cards.
YV . Active Low.
WE Write Enable Input —Write enable for an attribute memory.
==, 7R These pins detect if the card has been correctly in-
CD1, CD2 Card Detect Output serted. Both pins are tied to GND internally.
. This pin outputs high level for Mask ROM cards
WP Write Protect Output and low level for an attribute memory.
BVD1, BVD2 Battery Voltage Detect Output Both pins are tied to V¢ internally.
Vee Powser Supply - Power Supply Voltage (+5.0V +5%)
GND Ground - System Ground
NC No Connection -

PIN LOCATIONS

Figure 3. BOTTOM VIEW (Connector Side)
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MB98A5101x-25
MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
MB98A5141x-25

FUNCTION TRUTH TABLE
MAIN MEMORY FUNCTION! (REG=VIH

Data Input / Output

CE2 CE1 (BAy(:e) OE ‘WE Mode D15-D8 I D7-Do
H H X X H? Standby High-Z
H L L L H2 Read (x8) High-Z (Lov'igygyte)
H L H L H? Read (x8) High-Z (Up‘ggpgy,e,
L H X L H? Read (x8) (Upge?ugy,e) High-2Z
L L X L H2 Read (x16) DouT
X X X H H2 Output Disable High—Z

ATTRIBUTE MEMORY FUNCTION! (REG=ViL)3

Data Input / Qutput

— — A0 — —
CE2 CE1 (Byte) OE WE Mode DI5-D8 |  D7-Do

H H X X X Standby High-Z

, Dout?
H L L L H Read (x8) High-Z (Lower Byte)
H L H L H Read (x8) High-Z H
. ; D

H L L H L Write (x8) High-Z (LowleNr Byte)

H L H H L Write (x8) High-Z X

L H X L H Read (x8) H High-Z

L H X H L Wirite (x8) X High—Z

4

L L X L H Read (x16) H (Lov‘igygyte)

L L X H L Write (x16) X (Low Byte)

X X X H H Output Disable High—Z

Notes: 1H=VIH, L =VIL, X = Either VIL or VIH
2X is available for MB98A51011, MB98A51012, MB98A51111, MB98AS51112, MB98A51211, MB98A51212, MB98A51311,
MB98A51312, MB98A51411, and MB98A51412.
3NC for MB98A51011, MB98A51111, MB98A51211, MB98A51311, and MB98A51411.
4 H-level is output for MB98A51012, MB98A51112, MB98A51212, MB98A51312, and MB98A51412.
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MB98A5101x-25

MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
MB98A5141x-25
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vv
Ground GND 0 1Y
Input High Voltage Viu 24 Vee+0.3 \
Input Low Voltage ViL -0.3 0.8 v
Ambient Temperaure Ta 0 55 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
Standby Supply Current
CE1,CE2=V| Isg2 10 mA
. VIN =V)yor V||_
Active Supply Current Th1, CE> - VIL, lout = OmA lcct 100 mA
O ina S VIN = VIH or V||_, Cycle = Min. ] mA
perating Supply Current Doty = 100%, kot - OMA cc2 120
Input Leakage Current? Vin =0V io Vee I -10 10 HA
V, =0V to Ve,
Output Leakage Current2 U%L{TCE2=V|H S,C OE =Viy Lo -10 10 HA
Output High Voltage3 loy = —1.0mA Vou 2.4 v
Output Low Voltage? lot = 2.1mA VoL 0.4 v
Notes: 1This value does not apply to TE1, TE2, REG and WE.
2This value does not apply to BVD1, BVD2, TD1,TD2 and WP.
3 This value does not apply to BVD1 and BVD2.
4 This value does not apply to TD1 and TD2.
CA PACITAN C E (Ta=25°C, f=1MHz, V|y=V|,0=GND)
Parameter Symbol Min Typ Max Unit
Input Capacitance! CiN 50 pF
1/O Capacitance? Cout 50 pF

Notes: 1 This value does not apply to TE1, TE2, REG and WE.
2 This value does not apply to BVD1, BVD2, TD1, TD2 and WP.

©1992 by FUJITSU LIMITED and Fuijitsu Microelectronics, Inc.
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Figure 4. AC TEST CONDITIONS

e Input Puise Levels: 0.6V to 2.6V

¢ Input Pulse Rise and Fall Times: 5ns
OTD)—O (Transition between 0.8V and 2.4V)
CL ¢ Timing Retference Levels
Input: V= 0.8V, Vi = 2.4V
Output: Vo = 0.8V, Vo = 2.0V
¢ Output Load: 1TTL gate + CL (100pF)

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY READ CYCLE

Parameter Symbol Min Max Unit
Read Cycle Time tre 250 ns
Address Access Time taa 250 ns
Card Enable Access Time tce 250 ns
Output Enable Access Time toe 120 ns
Output Disabie Time1 tor 100 ns
Output Hold Time toH 0 ns

Note: ! fgﬁdi fgr?\::éf:]ed from the rising edge of OE, TE1 and TE2, whichever occurs first. tpe is defined as the point where data is no

ATTRIBUTE MEMORY READ CYCLE?

Parameter Symbol Min Max Unit
Read Cycle Time tRRC 300 ns
Address Access Time tRAA 300 ns
Card Enable Access Time trce 300 ns
Output Enable Access Time thoe 150 ns
Output Disable Time? tRpF 100 ns
Output Hold Time troH 0 ns

Notes: 1tg¢ is specified from the rising edge of OF, TE1 and TE2, whichever occurs first. tpr is defined as the point where data is no
longer driven.
2This parameter is for MB98A51013, MB98A51113, MB98A51213, MB98A51313, -and MB98A51413.
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AC CHARACTERISTICS (Continued)
(Recommended operating conditions uniess otherwise noted.)
MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE = V!, REG = Vi)
READ CYCLE 1: CE1 = OE = Vy, CE2 = V},;: x 8-bit Bus Organization
Address ™ ol
(A0-A23) N
taa >
top ="
VoH < >
Do-D7 B
VoL PREVIOUS DATA VALID 7§>>>><<<<<< DATA VALID
READ CYCLE 2: TE1 = Vjy, CE2 = OF = V|.: x 8-bit Bus Organization
CE1 = CE2 = OF = V.: x 16-bit Bus Organization
the »]
Address?  ViH
(A1-A23)
iL
- taa >
ton——"
D8-D15  Vou < "
- PREVIOUS DATA VALID 7}>>>><<<<{( DATA VALID
»): :Undefined

Notes: 1This condition is for MB98A51013, MB98A51113, MB98A51213, MB98AS51313, and MB98A51413.
2 A0 = Either Vjyor V).
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE = Viy!, REG =V|y)

ViH
Address
A0-A23
( ) Vi
_ ViH
CE1
ViL
— ViH
OE
ViL
VoH
Do-D7
VoL

READ CYCLE 3: TE2 = Vj4: x 8-bit Bus Organization

tre >

! ¥

taa

N J//L///////A

————  tcp —»

\\\\\\\\\\t Ao

top~—— - tpp —>

p— to —|

High-Z z =
@\ DATA VALID 7}>>—

:(({ :Undefined

Note: 1 This condition is for MB98A51013, MB98AS51113, MB98A51213, MB98A51313, and MB98A51413.
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MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
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AC CHARACTERISTICS (Continued)
(Recommended operating conditions unless otherwise noted.)
MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE = V|41, H'E'G'=V|H)
READ CYCLE 4: TE1 = Vi,;: x 8-bit Bus Organization
v [ tre >
Add 2 H e
G bt
| taa
— ViH
NSNS )P
tce
— ViH
G Ve SIS Z —
tog— -— tpp —»
fe— to —»
Y/ igh—
D8-D15 VC;HL el << DATAVALD _ _B>>——
READ CYCLE 5: CE1 = CE2: x 16-bit Bus Organization
v - ire >
Address? IH o
(A1-A23) v, >§: k.&
- taa
CE1-GE | I
- | SN Az Z
tce >
— ViH
NSNS\ P
top— -— 1pF —
fe—— toH —
VoH High-Z " e~
Do-D15 <[ DATAVALD  _P P
KL :Undefined

Notes: 1 This condition is for MB98A51013, MB98A51113, MB98A51213, MB98A51313, and MB38A51413.
2A0 = Either V) or V.
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MB98A5121x-25
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MB98A5141x-25

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY READ CYCLE TIMING DIAGRAM (WE = V|y, REG = v )!

READ CYCLE 1: TE1 =0E = V), CE2 = V : x 8-bit Bus Organization
CE1 = CE2 = OFE = yy_: x 16-bit Bus Organization

e trRRC

Address? ViH
(A1-A13)

IL

L

t
r RAA

tRoH ——

DO to D7 Vou

S
or PREVIOUS DATA VALID §>>>><<<< DATA VALID
DO to D153 b |

VoL

READ CYCLE 2: CE2 = Vjy: x 8-bit Bus Organization

[y

tRRC |
Address Vi >£ ﬁ
(A1-A13)

traA

VIH

22

Vl
% tRDF —|

OE ViL “\ &\ﬁ
tRoE —#
je— tRoH —*|

v igh—
Do-D7 VC;HL Lt <& baavaD DD
I

j¢——— tpcg —»

N

»): :Undefined

Notes: 1 These timing diagram and conditions are for MB98A51013, MB98A51113, MB98A51213, MB98A51313, and MB98A51413. “FF”
data is available on MB98A51012, MB98A51112, MB98A51212, MB98A51313, and MB98A51412 only.

2 A0 = Either V} or V) during 16 bits bus organization.
3H-level is output from D8 to D15.
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MB98A5101x-25
MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
MB98A5141x-25

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY READ CYCLE TIMING DIAGRAM (WE= V,y, REG = V;\)!

Address2  ViH

(AO-A13)
ViL
__  VH
CE1=CE2
ViL
_ ViH
OE

ViL

Y/
po-p72 M
VoL

READ CYCLE 3: CE1 = TE2: x 16-bit Bus Organization

tRRC

Pet

i

traA

NN

- trce >

o

\\\\\\\\\\Ili

tRoe —»

la— lQpF —»

le— tROH —»|

High-Z &z
IS

DATA VALID

22—

))): :Undefined

Notes: ! These timing diagram and conditions are for MB98A51013, 51113, 51213, 51313, and 51413. *FF" data is available on

MBO8A51012, MB98A51112, MB98A51212, MB98A51313, and MB98A51412 only.

2 A0 = Either Vy or V)i_during 16 bits bus organization.
3H-level is output from D8 to D15.
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MB98AS5101x-25
MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
MB98A5141x-25

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY WRITE CYCLE!

Parameter Symbol Min Max Unit
Write Cycle Time trwR 10 ms
Address Setup Time tRAS 20 ns
Chip Enable Setup Time trcs 0 ns
Output Enable Setup Time tROES 20 ns
Write Pulse Width trwp 100 ns
Address Hold Time tRAH 50 ns
Data Setup Time tros 50 ns
Data Hold Time tROH 20 ns
Chip Enable Hold Time tRCH 0 ns
Output Enable Hold Time tROEH 20 ns
Write Recovery Time tRRE 50 ns
End of Write to Output Time trRrRBO 100 ns
Number of Write per Byte N 10000 Times
Write Enabie Hold Time tRwEH 10 ns

Note: 1This parameter is for MB98A51013, MB98A51113, MB98A51213, MB98A51313, and MB98A51413.
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)
ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (WE = CONTROLLED, REG = v|)!

Address VM
(AO-A13)
ViL
_ ViH
CE1
ViL
— Vi
OE
ViL
ViH
WE
ViL
ViH
Do-D7
ViL
VoH
D72
VoL

WRITE CYCLE 1: CE2 = Vj : x 8-bit Bus Organization

tras tRAH tReH
tres
I
tRoES ) tRoEH
tawp | | tRWEH
trDs tRDH tRRE
High-2Z High-Z
DATA VALID
trwr trRRBO
High-Z — S
17 o7

m . Undefined

Notes: 1 These timing diagram and conditions are for MB98A51013, MB98A51113, MB98A51213, MB98A51313, and MB98A51413.
2 Data polling operation.
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)
ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (WE = CONTROLLED, REG = Vil

WRITE CYCLE 2: CE1 = CE2 : x 16-bit Bus Organization
20202020208
A1-A13
( ) ViL

tRas tRAH tRcH
tres
R
CE1 - B l////////
VIL 1 /
troEs tROEH
— h——
— Vin <
o TROONANNANNN
ViL
trwp tRwWEH
Vi
WE
Vi
trps tRoH tRRE
Vin - i
High-Z High—Z
Do-D72 3 DATA VALID 2
Vi
trwr trrBO
Von High-Z — 7
D73 J 7 o7
VoL
m : Undefined

Notes: 1These timing diagram and conditions are for MB98A51013, MB98A51113, MB98A51213, MB98A51313, and MB98A51413.
2|nput data from D8 to D15 is invalid.

3 Data polling operation.
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MB98A5141x-25

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)
ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (CEzCONTROLLED, REG = V;)!

Address VM
(AO-A13)
ViL
— Vin
CE1
ViL
— ViH
OE
VL
Vi
WE
ViL
ViH
Do-D7
L
VoH
D72
VoL

WRITE CYCLE 3: TE2 = V;; : x 8-bit Bus Organization

tras tRAH tRWEH
w
tROEs_l le tROEH
tRes tRcH
tRos tRDH tRRE
High-Z High~Z
DATA VALID
tRWR tRRBO
High-Z — CNwan
7 KL
XZ : Undefined

Notes: 1 These timing diagram and conditions are for MB98A51013, MB98A51113, MB98A51213, MB98A51313, and MB98AS1413.

2pata polling operation.
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)
ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (CE = CONTROLLED, REG = V)1

WRITE CYCLE 4: CE1 = CE2: x 16-bit Bus Organization

Address Vi
(AO-A13)
ViL

tras tRAH tRWEH

trwp
— — Vm -
ViL

tROES 1 'ROEH

= {\\\\\\\\\

tres trReH
_ ViH
. ]/ 7777777
tRDs tRDH tRRE
DO_D72 CH High 2 DATA VALID i
IL
tRWR tRABO

Vo High-Z p— 7

D73 g 7 >F E o7
VoL —

Xz : Undefined

Notes: 1 These timing diagram and conditions are for MB98A51013, MB98A51113, MB98A51213, MB98A51313, and MB98A51413.
2|nput data from D8 to D15 is invalid.
3 Data polling operation.
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MB98A5111x-25
MB98A5121x-25
MB98A5131x-25
MB98A5141x-25
UNIQUE FEATURE FOR MASK ROM CARD
1. SPECIAL MONITORING PINS
TD1, TD2: Card Detection Pins These pins detect the insertion of the card into the system.

(See Figure 5.)
When the memory card has been correctly inserted, CD'1
and TD2 are detected by the system. TD1, CD2 are tied

to ground on the card side as shown in Figure 5.

Vee
CD1
(A) €
Vee y
C’Dz 7”
(B)
A system sidle card side

Figure 5. Card Detection Pins
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PACKAGE DIMENSIONS

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

2-R.020 3.370 + .008
(R0.50) (85.60 £ 0.20) 2-R.079
.063 £+ .002 413 (10.50) (R2.00)
(—YH“1 60£0.05 -
Y S .039 £ .002
(1.00% 0.05)
1.650 (41.91) 2.126 + .004
REF (54.00 £ 0.10)
.039 +.002
(1.00 £ 0.05) /_\}
413 (10.50) \X
1 oo+005 » 130+ 008 : Detaiils of “C part I,
(1.00£0.05) (3.30 £ 0.20) : ;
CARD BODY ) . .
1 I 1] \ : !
Y N N A N
uBn
.130+ .004 . S
(3.30£0.10) ' Details of “A” part ' ' Details of “B” part

CONNECTOR PORTION . | . :
5 050 + .004 - 5 :

- T (127%0.10)' " -

.039 236
(1.00) " TT(6.00
Dimensions in

©1991 FUJITSU LIMITED K68002S-4C inches (millimeters)
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All Rights Reserved.

Circuit diagrams utillizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sufficient for construciton purposes
is not necessarily given.

The Information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fuijitsu.
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Integrated Circuits and Semiconductor Marketing
Furukawa Sogo Bldg., 61, Marunouchi 2-chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 3216-3211

Telex: 781-2224361

FAX: (03) 3 216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: 408 -922-9000

FAX: 408—432-9044

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10

6072 Dreieich—Buchschlag

Germany

Tel: (06103) 6900

Telex: 411963 fmg d

FAX: (06103) 690122

Asla

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

51 Bras Basah Road
Plaza By The Park
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Singapore 0718

Tel: 336-1600

Telex: 55573

FAX: 336-1609
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