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MB98A8040x-/ 8050x-/ 8060x-/ 8070x-30

EEPROM MEMORY CARD

ELECTRICALLY ERASABLE PROGRAMMABLE READ ONLY
MEMORY CARD
16K /32K /64K /128K-BYTE

The Fujitsu MB98A8040x, MB98A8050x, MB98A8060x and MB9BA8070x are
Electrically Erasable Programmable Read Only Memory (EEPROM) cards
capable of storing and retrieving large amounts of data. The memory circuits are
housed in a credit-card sized 68-pin package. Internal circuit is protected by two
metal panels, one at the top and 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

into 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, EEPROM cards offer additional EEPROM memory
that is used to store attribute data. The attribute memory is an EEPROM card
option. (See page 2 for description of the three available options.)

e 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) CRD-68P-M05
e PCMCIA / JEIDA industry standard, two-piece 68-pin connector (with a
two-row built-in receptacle)
* Write protect function
* Single +5V+5% power supply
¢ Static operation: No clock required
e TTL compatible inputs and outputs
ABSOLUTE MAXIMUM RATINGS (See NOTE)
Rating Symbol Value Unit
Supply Voltage vece -0.5to +6.0 \
Input Voltage VIN —-0.5to VCC +0.5 Vv
Output Voltage VouT -0.5to VCC +0.5 \'
Temperature under Bias ' TBIAS —10 to +60 °C
Storage Temperature TSTG -30to +70 °C

NOTE: Permanent device damage may occur if the above 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.

Copyright ©1992 by FUJITSU LIMITED

This device contains circuitry to protect the inputs
against damage due to high static voltages or
electric fields. However, it is advised that normal
precautions be taken to avoid application of any
voltage higher than maximum rated voltages to
this high impedance circuit.
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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 the card manufacturers to record basic configuration information such as device
type, size, speed, efc.

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 Contacted

Main Memory Attribute Memory T
Part Number Memory Organizaiton
Memory Device | Access Time| Memory Device | Access Time
MB98A80401 | MBM28C65 x 2 pcs 300 ns N/A N/A 16K x 8 bits/ 8K x 16 bits
MB98A80501 | MBM28C65 x 4 pcs 300 ns N/A N/A 32K x 8 bits/ 16K x 16 bits
MB98A80601 | MBM28C65 x 8 pcs 300 ns N/A N/A 64K x 8 bits/ 32K x 16 bits
MB28A80701 | MBM28C65 x 16 pcs 300 ns N/A N/A 128K x 8 bits/ 64K x 16 bits

OPTION 2: Attribute memory in a separate location is not supported.

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

Main Memory Attribute Memory T
Part Number Memory Organizaiton
Memory Device | Access Time] Memory Device ‘| Access Time
MB98A80402 | MBM28C65 x 2 pcs 300 ns N/A N/A 16K x 8 bits/ 8K x 16 bits
MB98A80502 | MBM28C65 x 4 pcs 300 ns N/A N/A 32K x 8 bits/ 16K x 16 bits
MB98A8B0602 | MBM28C65 x 8 pcs 300 ns N/A N/A 64K x 8 bits/ 32K x 16 bits
MB98A80702 | MBM28C65 x 16 pcs 300 ns N/A N/A 128K x 8 bits/ 64K x 16 bits

OPTION 3: Attribute memory is supported. The data is stored in an 8K-bit EEPROM.

When REG line is asserted, data stored in EEPROM is output to the data

bus.

Main Memory Attribute Memory o
Part Number Memory Organizaiton
Memory Device | Access Time| Memory Device | Access Time
MB98A80403 | MBM28C65 x 2 pcs 300 ns MBM28C65 x 1 pc 300 ns 16K x 8 bits/ 8K x 16 bits
MB98A80503 | MBM28C65 x 4 pcs 300 ns MBM28C65 x 1 pc 300 ns 32K x 8 bits/ 16K x 16 bits
MB98A80603 | MBM28C65 x 8 pcs 300 ns MBM28C65 x 1 pc 300 ns 64K x 8 bits/ 32K x 16 bits
MB98A80703 | MBM28C65 x 16 pcs 300 ns MBM28C65 x 1 pc 300 ns 128K x 8 bits/ 64K x 16 bits

Note: * To be configured by user.
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Fig. 1 — MB98A8040x, 8050x, 8060x, and 8070x BLOCK DIAGRAM
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PIN ASSIGNMENTS

M898A8040x| M398A8050)J MB98A8060x

M898A8040xl MB98A8050x

MB98A8070x Pin No. MB98A8060x| MB98A8070x
GND GND GND GND 1| 35 GND GND GND GND
D3 D3 D3 D3 2 | 36 CD1 CD1 ‘CD1 ‘CD1
D4 D4 D4 D4 3 | a7 D11 D11 D11 D11
D5 D5 D5 D5 4 | 38 D12 D12 D12 D12
D6 D6 D6 D6 5 | 39 D13 D13 D13 D13
D7 D7 D7 D7 6 | 40 D14 D14 D14 D14
CE1 CEH1 CE1 CE1 7 | &1 D15 D15 D15 D15
A10 A10 A10 A10 8 | 42 CE2 CE2 CE2 ‘CE2
OE OE OE OE 9 | 43 NC NC NC NC
A1 A11 A1 A1 10| 44 NC NC NC NC
A9 A9 A9 A9 11| 45 NC NC NC NC
A8 A8 A8 A8 12| 46 NC NC NC NC
A13 A13 A13 A13 13| 47 NC NC NC NC
NC A14 A14 A4 14| 48 NC NC NC NC
'WE 'WE WE WE 15| 49 NC NC NC NC
NC NC NC NC 16| 50 NC NC NC NC
vCcC VCC vCC VCC 17| 51 VCC vVCC VCC vCcC
NC NC NC NC 18| 52 NC NC NC NC
NC NC NC A16 19| 53 NC NC NC NC
NC NC A15 A15 20| 54 NC NC NC NC
A12 A12 A12 A12 21| 55 NC NC NC NC
A7 A7 A7 A7 22| 56 NC NC NC NC
A6 A6 A6 AB 23| 57 NC NC NC NC
A5 A5 A5 A5 24| 58 NC NC NC NC
A4 A4 A4 A4 25| 59 NC NC NC NC
A3 A3 A3 A3 26| 60 NC NC NC NC
A2 A2 A2 A2 27| 61 REG ‘REG REG REG
A1 A1 A1 Al 28| 62 BVD2 BVD2 BVD2 BVD2
A0 A0 A0 A0 29| 63 BVD1 BVD1 BVD1 BVD1
DO DO DO DO 30| 64 D8 D8 D8 D8
D1 D1 D1 D1 31| 65 D9 D9 D9 D9
D2 D2 D2 D2 32| 66 D10 D10 D10 D10
WP wP WP WP 33| 67 CcD2 CD2 ‘CD2 ‘Ch2
GND GND GND GND 34| 68 GND GND GND GND
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PIN DESCRIPTIONS

Symbol Pin Name Input/Output Function
AOto A16 Address Input Input Address Inputs, AO-A16.
Data Inputs/Outputs.
DO to D15 Data Input/Output Input/Output | The data bus size (8-bit or 16-bit) 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 EEPROM cards.
_ Active Low.
CE2 Card Enable for Upper Byte Input —Upper byte (D8-D15) is selected for read/write
function of EEPROM cards.
Active Low.
REG Attribute Memory Select [ —Attribute memory is selected for read/write function
v nput of identification data of EEPROM cards. (NC or "FF”
data or attribute data.)
— Active Low.
OE Output Enable Input —Output enable for EEPROM cards.
YV . Active Low.
WE Write Enable Input ~Write enable for EEPROM cards.
hi R These pins detect if the card has been correctly
D1, Ch2 Card Detect Output inserted. Both pins are tied to GND internally.
) Write controller for EEPROM cards.
WP Write Protect Output This pin outputs the Protect / Non Protect status of
"WP Switch”.
BVD1, BVD2 Battery Voltage Detect Output Both pins are tied to VCC internally.
vce Power Supply - Power Supply Voltage. (+5.0V +5%)
GND Ground - System Ground.
NG No Connection -~

PIN LOCATIONS

Fig. 2— BOTTOM VIEW (CONNECTOR SIDE)

Front Side
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FUNCTION TRUTH TABLE
MAIN MEMORY FUNCTION *1 (REG=VIH)
— — — — Data Input/Output
CE2 | CE1 | A0 | OE | WE wP Mode WP SW.
(Byte) D15-D8 D7-DO

H H X X X L Standby High-Z NP

H L L L H L Read (x8) High-Z (Losgrugyt o) NP

H L H L H L Read (x8) High-Z (Up'ggrugyte) NP

H L L H L L Write (x8) High-Z L oo Byte) NP

H L H H L L Write (x8) High-Z | ooerByte) | NP

L H X L H L Read (x8) (Up[:E)e?lIJB.I;ne) High-Z NP

L H X H L L Write (x8) (Up,?e"r"Byte) High—-Z NP

L L X L H L Read (x16) DOUT NP

L L X H L L Write (x16) DIN NP

X X X H H L Output Disable High-Z NP

H H X X X H Standby High-Z P

H L L L H H Read (x8) High—Z (Lo[v)vgal:'gyte) P

H L H L H H Read (x8) High-Z (u;f?fi%yte) P

H L L H L H Output Disable High-Z P

H L H H L H Output Disable High—Z P

L H X L H H Read (x8) UsporBytey | High-2 p

L H X H L H Output Disable High-Z P

L L X L H H Read (x16) DouT P

L L X H L H Output Disable High-Z P

X X X H H H Output Disable High-Z P

Note: *1 H=VIH, L=VIL, X = Either VIL or VIH, WP SW = Write Protect Switch, NP = Non Protect, P = Protect
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FUNCTION TRUTH TABLE (Continued)

ATTRIBUTE MEMORY FUNCTION *1 (REG=VIL) *2

— — — —_ Data Input/Output
CE2 CE1 A0 OE WE WP Mode WP SW.
(Byte) D15-D8 D7-DO
H H X X X L Standby High-Z NP
H L L L H L Read (x8) Hgh-z | o Oagfg;é) NP
H L H L H L Read (x8) High-Z H NP
H L L H L L Write (x8) High-Z " owgll'NByt o NP
H L H H L L Write (x8) High—Z X NP
L H X L H L Read (x8) H High—Z NP
L H X H L L Write (x8) High-Z High—-Z NP
L L X L H L Read (x16) H (Loazf ;;f;) NP
L L X H L L Write (x16) X (LOWB',NByte) NP
X X X H H L Output Disable High-Z NP
H H X X X H Standby High-Z P
H L L L H H Read (x8) High—Z (LO?N%%;?Q) P
H L H L H H Read (x8) High-Z H P
H L L H L H Output Disable High—-Z P
H L H H L H Output Disable High-Z P
L H X L H H Read (x8) H High-Z =
L H X H L H Output Disable High-Z P
L L X L H H Read (x16) H (LOQV%‘:TB;?B) P
L L X H L H Output Disable High-Z P
X X X H H H Output Disable High-Z P

Notes: *1 H=VIH, L =VIL, X = Either VIL or VIH, WP SW = Write Protect Switch, NP = Non Protect, P = Protect

*2 NC for MB98A80401, 80501, 80601, and 80701.

*3 H-level is output for MB98A80402, 80502, 80602, and 80702.
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ADDRESS CONFIGURATIONS *1 (MAIN MEMORY)

8-BIT BUS ORGANIZATION (CE1 = VIL, CE2 = VIH)

A16to AO CE2 CE1 D15-D8 D7-DO
0 0000 0000 0000 0000 H T 0 Add.
0 0000 0000 0000 Q001 H L | e 1 Add.
0 0000 0000 0000 0010 H L | - 2 Add.
0 0000 0000 0000 0011 H L | - 3 Add.
(N l ! l ) l Il N
1 1111 1111 1111 1100 H Lt | —___- 131,068 Add.
1 11 1 111 1o H L | o 131,069 Add.
1 111 1111 1111 1110 H L | oo 131,070 Add.
1111 111 1M1 111 H L | oo 131,071 Add.
8-BIT BUS ORGANIZATION (CE1 = VIH, CE2 = VIL) *2
A16to A0 CE2 CE1 D15-D8 D7-DO
0 0000 0000 0000 000X L H 1Add. |  ————-
0 0000 0000 0000 001X L H 3Ad. | @ ———--
0 0000 0000 0000 010X L H 5Add. | @ ————-
0 0000 0000 0000 O11X L H 7Add. | @ ———=-
Ll l l l l l Ll NN
1 1111 1111 1111 100X L H 131,065Add. | = ————-
1 1111 1M1t 1111 101X L H 131,067Add. | = ————_
1 1111 1111 1111 110X L H 131,069 Add. | = ————-
1 1111 111 111 111X L H 131,071 Add. | = —————
16-BIT BUS ORGANIZATION (CE1 = VIL, CE2 = VIL)
A16 to A0 CE2 ‘CE1 D15-D8 D7-D0
0 0000 0000 0000 000X L L 1 Add. 0 Add.
0 0000 0000 0000 001X L L 3 Add. 2 Add.
0 0000 0000 0000 010X L L 5 Add. 4 Add.
0 0000 0000 0000 O11X L L 7 Add. 6 Add.
N AN l l d RN Ll
1 1111 1111 1111 100X L L 131,065 Add. 131,064 Add.
1 1111 111 1111 101X L L 131,067 Add. 131,066 Add.
1 111 111 1111 110X L L 131,069 Add. 131,068 Add.
11111 111 1111 111X L L 131,071 Add. 131,070 Add.
Notes:*1 H=VIH, L= VIL, X =EitherOor1.

*2 Even addresses are not available in this mode.
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(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage vce 4.75 5.0 5.25 Vv
Ground GND 0 \'2
Input High Voltage VIH 2.4 VCC+0.3 Vv
Input Low Voltage ViL -0.3 0.8 Vv
Ambient Temperature TA 0 55 °C
(Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
CE1, CE2 2 vce -0.2V 1SB1 100 UA
Standby Supply C t o
ancby Supply urren CE1, CE2 = VIH Ise2 10 mA
. VIN = VIH or VIL
Active Supply Current CE{. CE2 < VIL. IOUT = OmA Icct 100 mA
VIN = VIH or VIL, Cycle = Min.
Operating Supply Current Duty = 100%, I0UT = OmA Icc2 100 mA
OE = VIH during Write Cycle
Input Leakage Current *1 VIN = 0V to VCC ILI -10 10 HA
VOUT = 0V to VCC,
Output Leakage Current *2 CE1, CE2=VIHor Lo -10 10 HA
OE = VIH or WE = VIL
Output High Voltage *3 IOH = -1.0mA VOH 24 \
Output Low Voltage oL = 2.1mA VoL 0.4 A
Notes:*1 This value does not apply to CE1, CE2, REG and WE.
*2 This value does not apply to BVD1, BvD2, CD1, CD2 and WP.
*3 This value does not apply to BVD1, BVD2, CD1 and CD2.
CAPACITANCE (1a=25°C, t=1MHz, Vin=Vi0=GND)
Parameter Symbol Min Typ Max Unit
Input Capacitance *1 CiN 50 pF
I/O Capacitance *2 cout 50 pF

Notes: *1 This value does not apply to ‘CE1, CE2, REG and WE.

*2 This value does not apply to BVD1, BVD2, CD1 and CD2.
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e Output Load

¢ Input Pulse Levels: 0.6V to 2.6V

Fig. 3 — AC TEST CONDITIONS

+5V
R1 *Input Pulse Rise and Fall Times: 5ns (Transition between 0.8V and 2.4V)
DOUT (I/0) » Timing Reference Levels
Input: VIL = 0.8V, VIH = 2.4V
oL R2 Output: VOL = 0.8V, VOH = 2.0V
l * Including Jig and stray capacitance
R1 R2 CL Parameters Measured

LoadI | 1.8k | 990Q 100pF

All parameters except tCLZ, tOLZ, tCHZ, tOHZ, tRCLZ, tROLZ,

Load II| 1.8k 99002 SpF

1BEHA0RP Wik B19AMHE tROLZ, tRCHZ, tROHZ, tWLZ and tWHZ

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY READ CYCLE

Parameter Symbol Min Max Unit
Read Cycle Time tRC 300 ns
Address Access Time tAA 300 ns
Card Enable Access Time tCE 300 ns
Output Enable Access Time tOE 150 ns
Output Hold from Address Change tOH 5 ns
Card Enable to Output Low-Z *1*2 tcLZ 5 ns
Output Enable to Output Low-Z *1*2 oLz 5 ns
Card Enable to Qutput High-Z *1*2 tCHZ 60 ns
Output Enable to Output High-Z *1*2 tOHZ 60 ns
ATTRIBUTE MEMORY READ CYCLE *3
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 tROE 150 ns
Output Hold from Address Change tROH 5 ns
Card Enable to Output Low-Z *1*2 tRCLZ 5 ns
Output Enable to Output Low-Z *1*2 tROLZ 5 ns
Card Enable to Output High-Z *1*2 tRCHZ 60 ns
Output Enable to Output High-Z *1*2 tROHZ 60 ns

Notes: *1 Transition is measured at the point of £500mV from steady state voltage.
*2 This parameter is specified using Load II in Fig.3.

*3 This parameter is for MB28A80403, 80503, 80603, and 80703.
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE = VIH, REG = VIH)

READ CYCLE 1: CE1=0E = VIL, CE2 = VIH : x 8-bit Bus Organization

ViH
Address
(A0-A16) VIL
VOH
D0o-D7
VoL

Address *1 VIH

> -
PREVIOUS DATA VALID 7}>>>><<<<{< DATA VALID
READ CYCLE 2: CE1 = VIH, CE2 = OE = VIL: x 8-bit Bus Organization
CE1=CE2 = OE = VIL: x 16-bit Bus Organization
e tRC >l
(A1-A16)
tAA >
I
tOH———»
D8-D15 VOH < "
or PREVIOUS DATA VALID }>>>><<<<{ DATA VALID
DO-D15  voL < S

tRC

7N

tAA >

tOH——™

»): :Undefined

Note: *1 AO = Either VIH or VIL.

11
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE = VIH, REG = VIH)

READ CYCLE 3: CE2 = VIH: x 8-bit Bus Organization

tRC
VIH
Address >(
(A0-A16) VIL

- tAA

NN AT

tCE [e— tCHZ —»

[¢— {CLZ——™

SN || 777

toLz

VOH High-2Z v e
D0-D7 @\ DATA VALID ,}———

VoL

:(« :Undefined

12
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AC CHARACTERISTICS (Continued)

{(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE = VIH, REG = VIH)

READ CYCLE 4: CE1 = ViH: x 8-bit Bus Organization

Address *1 VIH
(A1-A16) VIL
—_ VIH
CE2
ViL
— VIH
OE
ViL
VOH
D8-D15
VoL

READ CYCLE &:

Address *1 VIH
(A1-A16) ViL
—_— — VIH
CE1=CE2

ViL
O—E VIH

ViL

VOH
D0-D15

voL

> >
55 g2
NN W A

High—Z

CE1 = CE2: x 16-bit Bus Organization

"4 R
i«g‘ DATA VALID —

> >
NN Z]I:{/////A

SN P FA AP P e

High—-Z

S
< 10E—* fe—— {OHZ —|

1oLz
,@ DATA VALID >
1

:Undefined

Note: *1 A0 = Either VIH or VIL.

13
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY READ CYCLE TIMING DIAGRAM (WE = VIH, REG = VIL) *1

Address *2  VH
(A1-A13)

VIL
DOtoD7  VOH

or
DOto D15 *3 voL

Address VIH
(A1-A13)  yiL
—_ VIH
CE1
VIL
— VIH
OE
ViL
VOH
Do-D7
VOL

READ CYCLE 1: CE1=0E = VIL, CE2 = VIH : x 8-bit Bus Organization
CE1=CE2=0E = VIL: x 16-bit Bus Organization

tRRC

&

tRAA

tROH —™

PREVIOUS DATA VALID

R

DATA VALID

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

tRRC

P

-4
g,

tRAA

NNN.

Z

\ ¥
| X
\

f— tRCLZ —™

NANaNNaN._.-.-_GEGs

[e—— tRCE ——»

tRCHZ

o

High-Z

- tROE—

tROLZ

o—— tROHZ —

<&

DATA VALID

[\

»): :Undefined

Notes: *1 This timing diagram is for MB98A80403, 80503, 80603, and 80703. "FF" data is available on MB98A80402,

80502, 80602, and 80702 only.

*2 AO = Either VIH or VIL during 16 bits bus organization.
*3 H-level is output from D8 to D15.

14



MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY READ CYCLE TIMING DIAGRAM (WE = VIH, REG = VIL) *1

READ CYCLE 3: CE1 = CE2: x 16-bit Bus Organization

tRRC >

Address *2 VIH N
(A0-A13) ViL e,

o tRAA———ﬁ
—_— — VIH
CE1CE2 > e S
je———— {RCE ———» -
—— tRCLZ —* tRCHZ
— VIH e >
T S, s
e tROE—> —— tROHZ —
y it tROLZ

. OH igh— > -

DO-D7 *3 VoL |«§‘ DATA VALID o—

»): :Undefined

Notes *1 This timing diagram is for M898A80403 80503, 80603, and 80703. "FF” data is available on MB98A80402,
80502, 80602, and 80702 only.

*2 A0 = Either VIH or VIL.
*3 H-level is output from D8 to D15,

15
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE

Parameter Symbol Min Max Unit
Wirite Cycle Time tWR 10 ms
Address Setup Time tAS 20 ns
Chip Enable Setup Time tCcs 0 ns
Output Enable Setup Time tOES 20 ns
Write Pulse Width twpP 100 ns
Address Hold Time tAH 50 ns
Data Setup Time tDS 50 ns
Data Hold Time tDH 20 ns
Chip Enable Hold Time tCH 0 ns
Output Enable Hold Time tOEH 20 ns
Write Recovery Time tRE 50 ns
End of Write to Output Time tRBO 100 ns
Number of Write per Byte N 10000 Times
Write Enable Hold Time tWEH 10 ns

ATTRIBUTE MEMORY WRITE CYCLE *1

Parameter Symbol Min Max Unit
Wirite 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 tRDS 50 ns
Data Hold Time tRDH 20 ns
Chip Enable Hold Time tRCH 0 ns
Output Enable Hold Time tROEH 20 ns
Wirite Recovery Time tRRE 50 ns
End of Write to Output Time tRRBO 100 ns
Number of Write per Byte N 10000 Times
Write Enable Hold Time tRWEH 10 ns

Note: *1 This parameter is for MB98A80403, 80503, 80603, and 80703.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (WE=CONTROLLED, REG = VIH)

Address
(AO0-A16)

CE1

DO-D7

D7 *1

VIL

VIH

ViL

VIH

ViL

VIH

ViL

VIH

ViL

VOH

VOL

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

XX XXX X X

tAS

tAH

tCH
tcs
\i ]/////////
tOES | ] e
NN
twp . tWEH
tDS tDH < tRE N
o2 DATA VALID il
tWR tRBO
High—Z — s 7
D O

m : Undefined

Note: *1 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (WE=CONTROLLED, REG = VIH)

WRITE CYCLE 2: CE1 = VIH : x 8-bit Bus Organization

tAS tAH

1Cs
VIH

CE2

i

ViL

Address *1 ViH
(A1-A16)
VIL

ﬂ]/////////

tOES

tOEH

= NODNNNANANN

VIL
twP tWEH
ViH
VIL
tDS tDH tRE
VIH High-Z High—Z
D8-D15 DATA VALID
VIL
tWR tRBO
VOH .
High-Z p— '’ 7
D15 *2 S ’*‘ 115 >< 015
VoL N/ \

m : Undefined

Notes: *1 AO = Either VIH or VIL.
*2 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

{(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (WE=CONTROLLED, REG = ViH)

WRITE CYCLE 3: CE1 = CE2 : x 16-bit Bus Organization

Address *1 VIH

(A1-A16)

XXX X X

tAS

tAH

tCH
tCSs
- ViIH
CE1GE2 S/ S
ViL , L
tOES | tOEH
> — le———
. VIH AN
oF NN NN\
VIL
p twpP N tWEH
VIH
VIL
tDS tDH tRE
ViH High—Z High—2Z
DO-D15 DATA VALID
VIL
P’ tWR | . tRBO
VOH .
High-Z A 74—
D7,D15*2 3 d 17, 15 > 07,015
VOL BN ANZ N\

m : Undefined

Notes: *1 A0 = Either VIH or VIL.
*2 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

{Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (CE=CONTROLLED, REG = VIH)

WRITE CYCLE 4: CE2 = VIH : x 8-bit Bus Organization

o SO

tAS tAH tWEH
twp
_ VIH - - \
Nt NRXXX/ MY
VIL
tOES tOEH
-—

tCcs

", ﬂ1,////////2

DS

Vi High-Z High-Z
DO-D7 DATA VALID
VIL
tWR tRBO
VOH

High—-Z — s 7

D7 ™1 J < 7 o7
VoL NS N
m : Undefined

Note: *1 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

{(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (CE=CONTROLLED, REG = VIH)

WRITE CYCLE 5: CE1 = VIH : x 8-bit Bus Organization

tAH

twp

oy

N A NXXX

INONNNNANNN

ﬁly//////z

tDs

tDH

DATA VA

tRE

High-Z

LD }

tWR

tRBO

VIH
Address *1
(A1-A16) |
tAS
- VIH
CE2
VIL
{OES
. VIH
OE
VIL
iCs
ViH
WE
VIL
ViH High-Z
D8-D15
ViL
VOH High-Z
D15 *2
VoL

f_ Y'\n" 7
T

Xz : Undefined

Notes: *1 VO = Either ViH or VIL.
*2 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (CE=CONTROLLED, REG = ViH)

WRITE CYCLE 6: CE1 = CE2 :

x 16—bit Bus Organization

«, VH
Address *1
(A1-A16) VIL

XXX XXX XX

tAS

tWEH

__ __ VH
CE1=CE2
ViL

tOES

VIH

VIL

ViH

VIL

tOEH

N\ XXX

N

TNONNNNANANN

£l7//////2

VIH High—2Z

tDH

DO-D15
VIL

VOH High-Z
DO, D15 *2

tRE

High-2Z

tWR

tRBO

VoL

N 7
D 0%

N N\
m : Undefined

Notes: *1 VO = Either VIH or VIL.
*2 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (WE=CONTROLLED, REG = ViL) *1

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

XXX XXXX X
(AO-A13) |
tRAS tRAH tRCH
tRCS ‘

_ VIH
S+ / / / / / / /

VIL | L

tROES tROEH
——l p——————

_ VIH AN
SE K \\\\\\\\

VIL

tRWP | | tRWEH
VIH
VIL
tRDS tRDH tRRE

VIH High-Z High—Z
DO-D7 DATA VALID

VIL

B tRWR | | tRRBO

VOH High-Z A — N 7
D7 *2 17 >< 07

VoL N VAN

m : Undefined

Notes: *1 This timing diagram is for MB98A80403, 80503, 80603, and 80703. "FF” data is available on MB98A80402,

80502, 80602, and 80702 only.
*2 Data polling operation.

23



MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (WE=CONTROLLED, REG = ViL) *1

Address
(A1-A13) VIL
. VIH
CE1=CE2
VIL
_ VIH
OE
VIL
ViH
WE
VIL
VIH
D0-D7 *2
VIL
VOH
D7 *3
VoL

WRITE CYCLE 2: CE1 =CE2: x 16—bit Bus Organization

XXX XXX

tRAS tRAH tRCH
tRCS
|
tHOESI tROEH
- — l———
tRWP_ tRWEH
tRDS tRDH tRRE
High~Z High—Z
DATA VALID
‘ tRWR tRRBO
High—Z —

'\ 7
XCLw
N/ N\

m : Undefined

Notes: *1 This timing diagram is for MB98A80403, 80503, 80603, and 80703. "FF” data is available on MB98A80402,
80502, 80602, and 80702 only.

*2 Input data from D8 to D15 is invalid.

*3 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (CE=CONTROLLED, REG = VIL) *1

Address
(A0-A13) VIL
_ VIH
CE1
VIL
_ VIH
OE
VIL
VIH
WE
ViL
ViH
Do-D7
ViL
VOH
D7 *2
VOL

WRITE CYCLE 3: CE2 = VIH : x 8-bit Bus Organization

tRAS

tRAH

tRWP

N A

tF'lOESI tROEH
L B —
tRCS {RCH
1
tRDS tRDH » tRRE N
High-Z High-Z
DATA VALID
tRWR tRRBO
High—Z A = s 7
17 o7
N W\/ \,
m : Undefined

Notes: *1 This timing diagram is for MB98A80403, 80503, 80603, and 80703. "FF” data is available on MB98A80402,
80502, 80602, and 80702 only.
*2 Data polling operation.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (CE=CONTROLLED, REG = VIL) *1

Address
(AO-A13) VIL
_ VIH
CE1
VIL
_ VIH
OE
ViL
VIH
WE
VIL
VIH
DO-D7 *1
VIL
VOH
D7 *2
VoL

WRITE CYCLE 4: CE1 =CE2

: X 16-bit Bus Organization

tRAS tRAH tRWEH
tRWP
N NS N
tROES tROEH
b
tRCS tRCH
J/, AV
tRDS tRDH _ 1RRE
High-Z High-Z
DATA VALID }
tRWR 1 tRRBO
High-Z

A\

~1

N 7
o7
AN

&

: Undefined

Notes: *1 This timing diagram is for MB98A80403, 80503, 80603, and 80703. "FF” data is available on MB98A80402,
80502, 80602, and 80702 only.

*2 Input data from D8 to D15 is invalid.

*3 Data polling operation.

26



MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

UNIQUE FEATURES FOR EEPROM CARD

1. SPECIAL MONITORING PINS

1.1 ah,ﬁ)z: Card Detection Pins

vce
These pins detect the insertion of the card into the system. (A) v—q—%—<
(See Fig. 4.) _
When the memory card has been correctly inserted, CD1 \/els!
and CD2 are detected by the system. CD1, CD2 are tied
to ground on the card side as shown in Fig. 4.

—

(B)

system side

- Fig. 4 -

1.2 WP: Write Protect Pins

This pin monitors the position of the Write Protect
switch. As shown in Fig. 5, the SRAM card has a
Write Protect switch at the top of the card.

% '

CD1
CD2
b

[

card side

To write to the card, the switch_must be turned to EEPROM Card | Write Protect Switch

the "Non Protect” position and the WE pin low. L-
level is output on the WP pin.

To prevent writing to the card, the switch must be

turned to the "Protect” position. H-level is output on ( —

the WP pin.

Non Protect -«—» Protect

WP Switch WP
Protect H

- Fig.5—

Non Protect
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

PACKAGE DIMENSIONS

2-R.039 (R1.00)

68—PIN MEMORY CARD
(CASE No.: CRD-68P-M05)

3.370 £ .008
(85.60 + 0.20)

2-R.079 (R2.00)

.063+.002

.413 (10.50)

(1.60 £ 0.05) 053
p— i (1.35)
4 .039 % .002
039 % .002 236
(1.00 % 0.05) rq} (6.00)
571
88 (14.50)
1650 (41.91) 83 B _ _ _ 1
REF 2.126 + .004

.039 +.002

A

(54.00 £ 0.10)

“AH
039+ .002
(1.00 £ 0.05)

130 %.008 O&

L

L 413 (10.50)
[—

.130+.004

(3.30£0.10)
CONNECTOR PORTION

©1991 FUJITSU LIMITED K68005S5-3C

(3.30£0.20)
CARD BODY
T

-------------------

.050 + .004
L (1.27+0.10)

.050 + 004
(127 £0.10)

TYP

———————————————

Details of “C” part

_______________

———————————————

_______________

Dimensions in
inches (millimeters})
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

All Rights Reserved.

Circuit diagrams utillizing Fujitau 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 Fujitsu.
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MB98A8040x-30
MB98A8050x-30
MB98A8060x-30
MB98A8070x-30

FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Integrated Circuits and Semiconductor Marketing
Furukawa Sogo Bldg., 6—1, Marunouchi 2-chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 3216-3211

Telex: 781-2224361

FAX: (03) 32169771

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) 690-0

Telex: 411963 fmg d

FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

51 Bras Basah Road
Plaza By The Park
#0604 to #0607
Singapore 0718

Tel: 336—-1600

Telex: 55573

FAX: 336-1609

© FUJITSU LIMITED 1992

Printed in Japan JV0043-925J1
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