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FUJITSU

MB98A9061x, MB9071x, MB9081x, and 9091x-20

Low Power SRAM Memory Card
64K, 128K, 256K, and 512k-Byte

The Fujitsu MB98AS061x, MB98A9071x, MB98A9081x and MB98A9091x are Static
Random Access Memory (SRAM) 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, to reduce chip damage from electrostatic discharge.

When the SRAM card is not powered by its system, an on-board, replaceabile lithium
battery (coin-type) is used to retain data. When the lithium battery must be replaced,
two rechargeable batteries that are built into the SRAM card, maintain data. (See the
BLOCK DIAGRAM for location of batteries.)

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. This new series (MB98A9061x-20 etc.) of
SRAM cards consume less power than the MB98A9060x-20 series, thus extending
system battery life and performance.

In accordance with the Personal Computer Memory Card lnternational Association
(PCMCIA) and Japan Electrical Industry Development Association (JEIDA) industry
standard specification, SRAM cards offer additional EEPROM memory for storing
attribute data. The attribute memory is an SRAM memory card option. (See page 2
for a description of the three available options.)

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

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

Low operating and standby power consumption
Replaceable lithium battery

Battery voltage detect and write protect function

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee —0.510 +6.0 \'
Input Voltage Vin -0.5to Vgc +0.5 \)
Output Voltage Vout ~0.5t0 Vg +0.5 Vv
Temperature Under Bias Taias -10to +601 °C
Storage Temperature Tsta —-20 to +652 °C

Notes: 1This value does not apply to the replaceable battery.
2This value does not apply to the replaceable battery and data retention.

— 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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Built-in, rechargeable batteries for data retention during lithium battery replacement

68-pin Memory Card
(CRD-68P-M04)

i
i

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 vottage
higher than maximum rated voltages 1o this high impedance circuit,




MB98A9061x-20
MB98A9071x-20
MB98A9081x-20
MB98A9091x-20

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, etc

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

Option 1: Attribute memory is not supported.

REG Pin : Not Connected
Main Memory Attribute Memory
Part Number Memory Device Access Time | Memory Device Access Time Memory Organization*
MB98A90611 | MB84256A x 2 pes. 200 ns N/A N/A 64K x 8 bits/32K x 16 bits
MB98A90711 | MB84256A x 4 pcs. 200 ns N/A N/A 128K x 8 bits/64K x 16 bits
MB98A90811 | MB84256A x 8 pcs. 200 ns N/A N/A 256K x 8 bits/128K x 16 bits
MB98AS0911 | MB84256A x 16 pcs. 200 ns N/A N/A 512K x 8 bits/256K 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 at-

tribute memory may be stored in the main memory.

Main Memory Attribute Memory
Part Number Memory Device Access Time Memory Device Access Time Memory Organization*
MB98A30612 | MB84256A x 2 pcs. 200 ns N/A N/A 64K x 8 bits/32K x 16 bits
MB98A90712 | MB84256A x 4 pcs. 200 ns N/A N/A 128K x 8 bits/64K x 16 bits
MB98A90812 | MB84256A x 8 pcs. 200 ns N/A N/A 256K x 8 bits/128K x 16 bits
MB98A90912 | MB84256A x 16 pcs. 200 ns N/A N/A 512K x 8 bits/256K 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.

Main Memory Attribute Memory
Part Number Memory Device Access Time | Memory Device Access Time Memory Organization*
MB98A90613 | MB84256A x 2 pcs. 200 ns MBM28C65 x 1 pc. 300 ns 64K x 8 bits/32K x 16 bits
MB98AS0713 | MB84256A x 4 pcs. 200 ns MBM28C65 x 1 pc. 300 ns 128K x 8 bits/64K x 16 bits
MB98A90813 | MB84256A x 8 pcs. 200 ns MBM28C65 x 1 pc. 300 ns 256K x 8 bits/128K x 16 bits
MB98A90913 | MB84256A x 16 pcs. 200 ns MBM28C65 x 1 pc. 300 ns 512K x 8 bits/256K x 16 bits

Note: *To be configured by user.
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MB98A9061x-20

MB98A9071x-20
MB98A9081x-20
MB98AS091x-20
Figure 1. MB98A9061x, MB98AS071x, MB98A9081x, and MB98A9091x BLOCK DIAGRAM
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MB98A9061x-20

MB98A9071x-20

MB98A9081x-20

MB98A9091x-20

PIN ASSIGNMENTS

MB98A9061x MB98AS061x MB98A9061x MB98AS061x | MB98A9061x MB98A9061x

GND GND GND GND GND GND
D3 D3 D3 CTDt CD1 CDA
D4 D4 D4 D11 D11 D11
D5 D5 D5 D12 D12 D12
D6 Dé Dé D12 D12 D12
D7 D7 D7 D14 D14 D14
CE1 CE1 CE1 D15 D15 Dis
A10 A10 A10 CE CE CE
OE OE OE NC NC NC
A1l A1l A1 NC NC NC
A9 A9 A9 NC NC NC
A8 A8 A8 NC NC NC
A13 A13 A13 NC NC NC
At4 A4 Al4 NC NC NC
WE WE WE NC NC NC
NC NC NC NC NC NC
Vee Vee Vee Vee Vee Vee
NC NC NC NC NC NC
NC NC NC NC NC NC
A15 A15 A15 NC NC NC
A12 A12 A12 NC NC NC
A7 A7 A7 NC NC NC
A6 A8 A6 NC NC NC
A5 A5 A5 NC NC NC
A4 Ad A4 NC NC NC
A3 A3 A3 NC NC NC
A2 A2 A2 REG REG REG
At A1 A1l BVD2 BVD2 BVD2
A0 A0 AO BVD1 BVD1 BVD1
Do Do Do D8 D8 D8
D1 D1 D1 D9 D9 D9
D2 D2 D2 D10 D10 D10
WP WP WP CD2 CD2 CD2
GND GND GND GND GND GND
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MB98AS%061x-20

MB98A9071x-20
MB98AS081x-20
MB98A9091x-20
PIN DESCRIPTIONS
Symbg, Pin Name Input/Output Function
AOto A18 Address Input Input Address Inputs, AO—A18.
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 Enabile for Lower Byte Input —Lower byte (D0-D7) is selected for read/
write function of SRAM cards.
Active Low.
CE2 Card Enable for Upper Byte Input —Upper byte (D8-D15) is selected for
read/write function of SRAM cards.
Alc;:(iveb Low. loctod {
. —Attribute memory is selected for read/write
REG Attribute Memory Select Input function of identif?éation data of SRAM cards.
(NC or “FF” data or attribute data.
Active Low.
OE Output Enable Input —Output enable for SRAM cards.
. Active Low.
WE Write Enable Input —Wirite enable for SRAM cards.
These pins detect if the card has been
CD1,CD2 Card Detect Output correctr inserted. Both pins are tied to GND
internally.
Write controller for SRAM cards.
wp Wirite Protect Output This pin outputs the On/Off status of
“WP Switch”.
These pins indicate the battery condition of
the SRAM cards.
BVD1 Battery Voltage Detect 1 Output a) BVD1 =BVD2 = Vou
-Battery voltage is a safe level.
b) BVD2 = VOL» BVD1 = VOH
—Battery voltage is lower than 2.65V.
BVD2 Battery Voltage Detect 2 Output Battery should be replaced
¢) BVD1=BVD2=Vg
~Battery voltage is lower than 2.37V.
Vee Power Supply - Power Supply Voltage. (+5.0V 15%)
GND Ground - System Ground
NC Not Connected -
PIN LOCATIONS

Figure 2. BOTTOM VIEW (Connector Side)
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MB98A9061x-20

MB98AS071x-20
MB98A9081x-20
MB98A9091x-20
FUNCTION TRUTH TABLE
MAIN MEMORY FUNCTION! (REG = V}y)
— — —_ _— 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
iah— Dout
H L L L H L Read (x8) High-Z (Lowor Byte) NP
- D
H L H L H L Read (x8) High-Z (Uppgruéyte) NP
H? ; igh— D
H L L L L Write (x8) High-Z (LowIeNr Byte) NP
. ; D
H L H H? L L Write (x8) High-Z (Uppet Byte) NP
D .
L H X L H L Read (x8) (Uppeoruérwe) High-Z NP
2 . D .
L H X H L L Write (x8) (Uppe":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
. D
H L L L H H Read (x8) High-Z (Low%LrJEyte) P
i Dout
H L H L H H Read (x8) High-Z (Upper Byte) P
H L L H2 L H Output Disable High-Z P
H L H H2 L H Output Disable High-Z P
D .
L H X L H H Read (x8) (Upper Byte) High-Z 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

Notes:1H = V|, L =V, X = Either V|_or Vi, WP SW = Write Protect Switch, NP = Non-protect, P = Protect
2H-level is recommended though it is functionable at L-level.
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MB98A9061x-20
MB98A9071x-20
MB98A9081x-20
MB98A9091x-20

FUNCTION TRUTH TABLE (Continued)

ATTRIBUTE MEMORY FUNCTION? (REG = V) )%

— — —_ —_ 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
iah— Dout®
H L L L H L Read (x8) High-Z (Lower Byte) NP
H L H L H L Read (x8) High-Z H NP
i High-Z D
H L L H L L Write (x8) ig (Lowe’rbbyte) 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-2 NP
Dout®
L L X L H L Read (x16) H (Lower Byte) NP
. Dy
L L X H L L Write (x16) X (Lower Byte) NP
X X X H H L Output Disable High—Z NP
H H X X X H Standby High-Z P
b Dout?
H L L L H H Read (x8) High-Z (Lower Byte) =]
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 P
L H X H L H Output Disable High-Z P
Dout®
L L X L H H Read (x16) (Lower Byte) P
L L X H L H Output Disable High-Z P
X X X H H H Output Disable High-Z P

Notes:! H =V, L=V, X=Either V_or V)4, WP SW = Write Protect Switch, NP = Non-protect, P = Protect

2NC for MB98A90611, MB98AS0711, MB98A90811, and MB98A90911.

3H-level is output for MB98A90612, MB8A90712, MBI8A90812, and MB98A90912.
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MB98AS%061x-20
MB98AS%071x-20
MB98AS%081x-20
MB98A9091x-20

R

ADDRESS CONFIGURATIONS' (MAIN MEMORY)

8-BIT BUS ORGANIZATION (TE1 =V, TE2 = V)
A18 to AO CE2 CE1 D15-D8 D7-DO
000 0000 0000 0000 0000 H L | - 0 Add.
000 0000 0000 0000 0001 H L | - 1 Add.
000 0000 0000 0000 0010 H L | e 2 Add.
000 0000 0000 0000 0011 H L | ———e- 3 Add.
l l l l d { d I 0 I
11 1111 1111 1111 1100 H L | ——ee- 524284 Add.
111 1111 1111 1111 1101 H T 524285 Add.
11 1111 1111 111 1110 H L | —-e- 524286 Add.
111 1111 1111 1111 1119 H L | e 524287 Add.
8-BIT BUS ORGANIZATION (TE1 = Vjy, CE2 = V), )2
A18 to A0 CE2 CE1 D15-D8 D7-Do
000 0000 0000 0000 000X L H 1Add. | -
000 0000 0000 0000 001X L H 3Add. | @ ———a_
000 0000 0000 0000 010X L H S§Add. | @ ———aC
000 0000 0000 0000 011X L H 7Add. | -
$ 4 d l 1 l d I 1 RN
111 1111 1111 1111 100X L H 524281 Add. | = ——---
1M1 1111 1111 111 101X L H 524283 Add. | @ ————-
111 1111 1111 1111 110X L H 524285Add. | @ o————-
M1 1M1 111 1111 111X L H 524287 Add. | @ o————-
16-BIT BUS ORGANIZATION (CE1 = V), TE2 = Vy)
A1810 A0 CE2 "CE1 D15-D8 D7-DO
000 0000 0000 0000 000X L L 1 Add. 0 Add.
000 0000 0000 0000 001X L L 3 Add. 2 Add.
000 0000 0000 0000 010X L L 5 Add. 4 Add.
000 0000 0000 0000 011X L L 7 Add. 6 Add.
d d d l J i d l | NN
111 1111 1111 1111 100X L L 524281 Add. 524280 Add.
M 1111 111 111 101X L L 524283 Add. 524282 Add.
M1 1111 1111 111 110X L L 524285 Add. 524284 Add.
11 111 1111 111 111X L L 524287 Add. 524286 Add.

Notes:TH = Vy, L=V, X =EitherOor 1.

2Even addresses are not available in this mode.
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MB98A9061x-20

MB98A9071x-20
MB98A9081x-20
MB98A9091x-20
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4,75 5.0 5.25 \
Ground GND 0 \Y;
Input High Voltage Viy 2.4 Vee +0.3 \Y
Input Low Voltage Vi -0.3 0.8 \
Ambient Temperature* Ta 0 55 °C
Note: *This value does not apply to the replaceable lithium battery. See Vgary in Figure 1.
DC CHARACTERISTICS
Recommended operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Typ Max Unit
Standby Suooly G ] CE1,CE22 Ve —0.2V Ise1 05 mA
andby Supply Current
CTE1,CE2=V|y lsg2 5.0 mA
. Viy = Vg or Vi
Active Supply Current o , o Vi, lout = 0 mA lcct 110 mA
VIN = VIH or viL, Cycle = Min.
Operating Supply Current Duty = 100%, loyT =0 mA lcca 190 mA
OE = V) during Write Cycle
Input Leakage Current2 ViN=0Vio Vee i -10 10 HA
Vout =0 Vio Ve,
Output Leakage Current3 TE1, CE2=V)y or LYo -10 10 HA
OE =ViyorWE =V,
Output High Voltage? lop = —1.0 mA VoH 2.4 A
Output Low Voltage lo =2.1mA VoL 0.4 v

Notes: 1 This value does not apply to recharge current from system or replaceable lithium battery to rechargeable battery.
2This value does not apply to CE1, CE2, REG and WE.
3This value does not apply to BVD1, BVD2, TD1, TD2 and WP.
4This value does not apply to BVD1, BVD2. TD1, and TD2.

CAPACITANCE (1a=25°C, f = 1 MHz, Viy = V0 = 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 CE1, TE2, REG and WE.
2This value does not apply to BVD1, BVD2, TD1, and TD2.
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MB98AS%061x-20

MB98A9071x-20
MB98A9081x-20
MB98A9091x-20
Figure 3. AC TEST CONDITIONS
¢ Output Load +5V e Input Puise Levels: 0.6V to 2.6V
R1 o Input Pulse Rise and Fall Times: 5ns (transition between 0.8V and 2.4V)
Timing Ref Level
DOUT (10) » Timing Reference Levels
. R2 Input: Vi = 0.8V, V| = 2.4V
CL Output: Vo = 0.8V, Voy = 2.0V
* Including Jig and stray capacitance
R1 R2 CL Parameters Measured
All parameters except t¢) 7, toLz, tcHz, toHz tReLz: troLz,
Load ] 1.8k2] 990K | 100pF | 16, 7 treHz: tRoHZ, iz ad twhz
Load I} 1.8kQ| 990Q 5pF tcLz, toLz, teHz, toHz: treLz, tReHz: tRoHz: twiz, and twhz

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
MAIN MEMORY READ CYCLE

Parameter Symbol Min Max Unit
Read Cycle Time Irc 200 ns
Address Access Time taa 200 ns
Card Enable Access Time tce 200 ns
Output Enable Access Time toe 100 ns
Output Hoy d from Address Change toH 5 ns
Card Enable to Output Low-Z1:2 tcLz 5 ns
Output Enable to Output Low-Z1: 2 toLz 5 ns
Card Enable to Qutput High-Z1:2 tcHz 50 ns
Output Enable to Output High-Z1:2 tonz 50 ns
ATTRIBUTE MEMORY READ CYCLE?
Parameter Symbol Min Max Unit
Read Cycle Time taRc 300 ns
Address Access Time thaA 300 ns
Card Enable Access Time tRee 300 ns
Output Enable Access Time troe 150 ns
Output He, d from Address Change tRoH 5 ns
Card Enable to Output Low-Z1,2 treLz 5 ns
Output Enable to Output Low-Z1: 2 tRoLZ 5 ns
Card Enable to Output High-Z1: 2 tRCHZ 60 ns
Output Enable to Output High-Z1:2 {RoHZ 60 ns

Notes: 1 Transition is measured at

the point of £500 mV from steady state voltage.

2This parameter is specified using Load II in Figure 2.
3This parameter is for MBO8AS0613, MB98A90713, MB98AS0813, and MB98A90913.
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MB98AS061x-20

MB98A9071x-20
MB98AS081x-20
MB98AS091x-20
AC CHARACTERISTICS (Continued)
(Recommended operating conditions unless otherwise noted.)
MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE =V, REG=Vy)
READ CYCLE 1: TE1=0E =V, , CE2 = V;4: x 8-bit Bus Organization
Address Vi of
(RO-A18) N |
ton—*
VoH p
Do-D7
Vo, PREVIOUS DATA VALID 7}>>>><<<< | DATA VALID
READ CYCLE 2: CE1 = V)y, CE2 = 0OFE = V| : x 8-bit Bus Organization
CE1 = CE2 = OE = V);.: x 16-bit Bus Organization
L tRC ad
Address* VM
(A1-A18)
IL
t s
r AA
fon—"™
D8-D15  Vou < ra
or PREVIOUS DATA VALID }>>>><<<<{ DATA VALID
DO-D15 Vg 2 =
»): :Undefined

Note: *A0 = Either Viy or V.
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MB98A9061x-20
MB98A9071x-20
MB98A9081x-20
MB98A9091x-20

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)
MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE =V, REG = V}y)

READ CYCLE 3: CE2 = Vy4: x 8-bit Bus Organization

tRe i
V,
Address X *
AO-A18
( ) Vi

NN\ N 722
e top ———» e— tcnz —

b

= \\W T

Vou High-Z "4
DO-D7 1@ . DATAVALD }—
Vou

:(({ :Undefined
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MB98A9061x-20
MB98A9071x-20
MB98A9081x-20
MB98A9091x-20

AC CHARACTERISTICS (Continued)

(Recommended operating conditions uniess otherwise noted.)

MAIN MEMORY READ CYCLE TIMING DIAGRAM (WE =V, REG =V,

READ CYCLE 4: CE1 = V|y: x 8-bit Bus Organization

tRe >
Address* VIH >&
(A1-A18) v,

[ taa

E ) Nk A

[— tcg —* tcHz —™

L

— toe —™ fo— topz —™

v High-Z
D8DIs = @E DATA VALID > [—
L]

VoL

READ CYCLE 5: CE1 = TE2: x 16-bit Bus Organization

ad

- trc
Address* VM >%
(A1-A18)

I taa "
R N N NN
[ g —™ I‘—tCHz -
iz ™
== ViH w
Ok ViL >~ \\S Z A =
< lor ™™ [ touz —*
torz
V High—Z N
Do-D15 VOH 2 I@i DATA VALID o—
oL

K({ :Undefined

Note: *A0 = Either Vi or V..

©1992 by FUJITSU LIMITED and Fujitsu Microslectronics, inc.



MB98AS%061x-20
MB98A9071x-20
MB98AS081x-20
MB98A9091x-20

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY READ CYCLE TIMING DIAGRAM (WE =V, REG = Vy)!

READ CYCLE 1: TE1=0E =V, CE2 = V)4 : x 8-bit Bus Organization
"CE1 =CE2 =0OE = V).: x 16-bit Bus Organization

tRRe

Address? Vi
(AO-A12)

ViL

tRAA

tRoH =™

DO to D7 VoH

or PREVIOUS DATA VALID >>»<<<< DATA VALID
DOto D153 vy, 2 I

READ CYCLE 2: TE2 = V|4: x 8-bit Bus Organization

j aad

trRrc
Address Vi >i:
(A0-A12) ViL

tRaa ——"
® S N A
L— e | tReHz
tRelz —™

O SSSSSS P A A A

Y [ tgoe ™ *—— thoHz —*

Vor High-Z fRoLz - R
Do-D7 )@‘ DATA VALID ,5—

-Undefined

Notes: ! This timing diagram is for MB98A90613, MB98A90713, MBS8A90813, and MB98A90913. “FF” data is available on
MB98A90612, MB98AS0712, MB98A90812, and MB98A30912 only.
2 A0 = Either Vy or Vy_for a 16-bit bus organization.
3H-level is output from D8 to D15.
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MB98AS061x-20
MBS8AS9071x-20
MB98A9081x-20
MB98A9091x-20

AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

ATTRIBUTE MEMORY READ CYCLE TIMING DIAGRAM (WE = Vyy, REG = V)’

Address?
(A0-A12)

q

Do-D73

ViH
Vi

Vi
ViL

Vi
ViL

VoH
VoL

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

trre

trRaa —™

\SSS$:\‘g ///‘//A
[ lRce —™
—— taclz — tRCHZ

SN

High-Z

P AAAA 5 P

[ tRoHz —™

DATA VALID

})): :Undefined

Notes: ! This timing diagram is for MB98A30603, MB98A90713, MB98A90813, and MB98A90913. “FF" data is
available on MB98A90612, MB98AS0712, MB98AS0812, and MB38A90912 only.

2A0 = Either Vi or V.
3H-level is output from D8 to D15.
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MB98A9061x-20
MB98A9071x-20
MB98A9081x-20
MB98A9091x-20

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MAIN MEMORY WRITE CYCLE!

Parameter Symbol Min Max Unit
Write Cycle Time twe 200 ns
Address Valid to End of Write taw 140 ns
Chip Select to End of Write tew 140 ns
Data Valid to End of Write tow 60 ns
Data Ho d Time toH 30 ns
Write Pulse Width twp 120 ns
Address Setup Time tas 20 ns
Write Recovery Time twr 30 ns
Output Enable to Output Low-Z2 toLz 5 ns
Output Enable to Output High-Z# toHz 50 ns
Write Enable to Output Low-Z<2 twiz 5 ns
Write Enable to Output High-Z2~ tWHz 50 ns
Output Enable Setup Time toes 10 ns
Output Enable Hp; d Time toEH 10 ns
ATTRIBUTE MEMORY WRITE CYCLE*
Parameter Symbol Min Max Unit
Byte Write Cycle Time tRWR 10 ms
Address Setup Time tRAS 20 ns
Chip Enable Setup Time tRcs 0 ns
Output Enable Setup Time trRoEs 20 ns
Wirite Pulse Width trwp 100 ns
Address Hopd Time tRAH 50 ns
Data Setup Time tRDS 50 ns
Data Hoy d Time tRDH 20 ns
Chip Enable Hpy d Time tRCH 0 ns
Output Enable Hp d Time tRoEH 20 ns
Write Recovery Time tRRE 50 ns
End of Write to Output Time tRRBO 100 ns
Number of Write per Byte N 10000 Times
Write Enable Hop d Time tRWEH 10 ns

Notes: ' If OE, CE1, and TE?2 are in the Read Mode during this period, then the I/O pins are in the output state and the input

signals of the phase opposite to the outputs must be applied.
2Transition is measured at the point of 500 mV from steady state voltage.

3This parameter is specified only during write cycle with OE = Vi and specified using Load Il in Figure 2.

4This parameter is for MB98AS0613, MB98A90713, MB98A90813, and MB98AS0913,
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

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

Address
(A0-A18)

Do-D7

Do~-D7

ViH

ViL

Vin

ViL

ViH

Vi

ViH

ViL

twe |
o~
taw . twr
L tow - oEH
ViH w /
vy NN
ias wp
toes tow b
—
High-Z
DATA VALID
|
twHz - torz
toHz twiz

VoH

VoL

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

High-Z

Xg . Undefined

©1992 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.



MB98A9061x-20
MB98A9071x-20
MB98AS%081x-20
MB98A9091x-20

AC CHARACTERISTICS (Continued)

(Recommended operating conditions uniess otherwise noted.)
MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (WE = CONTROLLED, REG = Vj)

WRITE CYCLE 2: CE1 = Vy : x 8-bit Bus Organization
twe o
|
Address* VI
(A1-A18)
i
taw L
— Vin I
OE \
ViL
L tow tOEH
- —
ViH
CE1 s
ViL
tas twp
ViH
WE f
Vi i\r
toES tow b
— f— .
ViH High-Z
D8-D15 DATA VALID
ViL
twHz _‘I toLz
pil————
toHz twiz
VoH High-Z
o ST =
VoL
Xz : Undefined

Note: *A0 = Either Vi or V..
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AC CHARACTERISTICS (Continued)

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

WRITE CYCLE 3: CEt1 = CE2 : x 16-bit Bus Organization

m : Undefined

twe ]
Address* VM
(A1-A18)
iL
taw twr

ViH
OE

Vi

L tcw - toEH

-  __ 'V
CEL=CB2 N\ N 7

ViL

tas twp

ViH _,
WE N\

ViL "/

toEs . tow toH

Vi High-Z >
Do-D15 3 DATA VALID

ViL .

twhz — torz
tonz twiz

VoH High-Z
Do-D15

VoL

Note: *AC = Either Viy or V.
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AC CHARACTERISTICS (Continued)

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

twe

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

Address
(AO-A18)

Vi

taw

twr

w T

tas L tcw
— ViH e
CE1 /
ViL
twp
"o AN \‘\
wE NN IS
Vi Ny /1 /
tow toH
i
VIH Hi
gh-Z
Do-D7 DATA VALID
Vi
tez twhz
VoH iah— igh=
DO_D7 High-Z % High-Z
VoL

XZ . Undefined

Note: *H-level is recommended for stable operation though the card is operable at L-level.
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MB98A9071x-20
MB98A9081x-20
MB98A9091x-20
AC CHARACTERISTICS (Continued)
(Recommended operating conditions unless otherwise noted.)
MAIN MEMORY WRITE CYCLE TIMING DIAGRAM (CE = CONTROLLED, REG = V)
WRITE CYCLE 5: TE1 = V. : x 8-bit Bus Organization
twe |
Address! VH
(A1-A18)
iL
taw N . wR
ViH
2 7 e rd
w L
tas L tow
ViL
twp
_ ViH ~— ~
WE ™ \\\\ & 14 // /A
tow tDH
Em———— ]
Vi High-Z
D8-D15 DATA VALID
Vi
oLz twHz
V, P s
DB_D15 OH High-Z % High-Z
VoL
m : Undefined

Notes:1AQ = Either Vi or V..
2H-level is recommended for stable operation though the card is operable at L-level.
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AC CHARACTERISTICS (Continued)

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

Address! VM
(A1-A18)
ViL
ViH
OE2
ViL
— — Vn
CE1 =CE2
ViL
_ ViH
WE
Vi
ViH
Do-D15
ViL
VoH
Do-D15
VoL

WRITE CYCLE 6: CE1 = CE2 : x 16-bit Bus Organization

twe

>£ ;
747///////// g 7////

Notes: ! A0 = Either V| or V..
2H-level is recommended for stable operation though the card is operable at L-level.
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AC CHARACTERISTICS (Continued)

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

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

Address ViH
(A0-A12)
ViL
tras trAH tRcH
tres
_ Vin
CE+ \| I/ S /S S S
ViL I £
tROES | ) tROEH
— Vi <
oF NN
Vi
tawp tRwen
Vi
" N
ViL
trow trRoH tRRE
Vi High-Z High-Z
Do-D7 DATA VALID
IL
tRw trRBO
Vou High—Z — auwas
D72 17 07
v * VAN
oL

m : Undefined

Notes:1This timing diagram is for MBO8A90613, MB98A90713, MB98A90813, and MB98A90913. “FF" data is

available on MB98A90612, MB98A90712, MB98A90812, and MB98AS0912 only.

2Data polling operation.
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AC CHARACTERISTICS (Continued)

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

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

Address ViH
(A0-A12)
iL
tRas tRAH trRcH
tres
CE1 - G ///////
ViL /
tROES . tROEH
— ViH <
OF \\\\\\\\\
ViL
trwp trRweH
Vi
WE
tRow trDH tRRE
Vin , .
High-Z High—Z
Do-D72 DATA VALID J
ViL
tRw - tRRBO
VoH High-Z — e
D73 2 17 07
VoL D

Ez : Undefined

Notes: ! This timing diagram is for MB98A90613, MB98A90713, MB98A90813, and MB98A90913. “FF” data is
available on MB98A90612, MB98A90712, MB98A90812, and MB98A90912 only.

2H-level or L-level is output from D8 to D15.
3Data 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,)!

WRITE CYCLE 3: CE2 = V4 : x 8-bit Bus Organization

VH

o XXXXX XXX
trAS tRAH tRWEH

_ Vi tRWP' <

XXX

troes tROEH
-————-—

= TNONNNNNNN

tacs trcH

ViH
ViL
tRow tRDH tRRE

VH High-Z High-Z
Do-D7 DATA VALID

Vi

~ tRw _ trRBO

Von High-Z p— aywaes
D72 17 Q7

VoL N

m : Undefined

Notes: ! This timing diagram is for MBO98A90613, MB98A90713, MB98A90813, and MB98AS0913. “FF" data is
available on MB98A90612, MB98A90712, MB98A90812, and MB98A90912 only.

2Data 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,)!

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

(A0-A12)
Vi

tRAS ‘ tRAH L {RWEH
tRwp

— ViH - >
CE! w \FL

Vi

tROES | tROEH

— VIH N
oF AN N

ViL

trcs thcH
ViH
Vi
tRow tRDH tRRE

ViH High-Z High-Z
Do-D71 DATA VALID

ViL

trw trRRBO

Von High-Z o aywas
D72 2 17 07

VoL VA -

Ez : Undefined

Notes:1This timing diagram is for MBO8AS0613, MB98A90713, MB38A90813, and MB98A90913. "FF" data is
available on MB98A90612, MB98A90712, MB98A90812, and MB98A90912 only.

2H-level or L-level is output from D8 to D15.
3Data polling operation.
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POWER SUPPLY SEQUENCE CHARACTERISTICS
Parameter Symboi Min Typ Max Unit

Detection Rising Voltage VINH 4.2 43 4.4 Vv

Detection Falling Voltage VINL 4.1 42 4.3 \'

Battery Backup Recovery Time ter 3.0 ms

Data Retention Rising Time toRsu 0.5 ms

Battery Backup Setup Time tes 10 us

Data Retention Falling Time toRsF 0 ns

POWER -ON TIMING DIAGRAM

VINH (Min)

\
VCC INH (Max)

I~ toRsu

VAN,

RIS 020’0.»’ «;‘m’ K

|
L !
——— | e taR —i

CE1,CE2

Note: * Insertion or removal of the card is not recommended when Vg is greater than OV.

POWER -OFF TIMING DIAGRAM

V .
Vee VINL (Max) INL (Min)

CE1, TE2 ViH

r_ tDRSF _'1 5v“A’ ‘A”zl .2; OA"Y ’A‘

Note: * Insertion or removal of the card is not recommended when V¢ is greater than OV.
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UNIQUE FEATURES FOR SRAM CARD

1. REPLACEABLE BATTERIES FOR THE SRAM MEMORY CARD
The battery used in the SRAM Memory Card is a 3V Lithium battery (coin type) with the following specifications:

Diameter :23.0 (mm)
Thickness 1 25 (mm)

Weight : 3.2 (g) Approx.

Type : CR2325, or equivalent

2. APPROXIMATE DATA RETENTION TIME WITH BATTERY SUPPORT ONLY

Part Number Approx. Data Retention Time * (TA=20°C)
MB98A9061x 48 months min.

MB98A9071x 24 months min.

MB98AS081x 12 months min.

MB98A9091x 6 months min.

* Determined by the memory density of the card;
i.e., greater card density means less battery time.

3. REPLACING THE BATTERY IN THE SRAM MEMORY CARD

a. Insert a slender pointed object, such as the end of a paper clip, into the hole on the upper side of the card.
(See Figure 4.)

b. Release the battery holder by pressing the paper clip against the catch and pulling the battery holder straight out
from the card. (The battery cavity is located at the top of the card. See Figure 5.) When the battery holder is free
from the card the battery will fall out.

c. Replace the old battery with a fresh one. Be certain to match battery polarity to the + and — shown on the holder.

d. Place the new battery into the holder, squeeze the holder containing the new battery tightly, and reinsert it into
the battery cavity.

WARNING
Battery MUST be replaced within 30 minutes* or data will be lost.

Note: *Providing the SRAM card had been inserted into
application system more than 10 minutes.

Figure 4. SRAM CARD DRAWING (TOP VIEW) Figure 5. BATTERY CASE DRAWING (TOP VIEW)
2 IBatte Holderl
Protect / Y
/ plus (+)
/ WP Switch ——
Non Protect minus (-)
/ PULL OUT
Battery Holder 72777777223 &
Side Hol Card Bod
 ousi
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UNIQUE FEATURES FOR SRAM CARD (Continued)

4. SPECIAL MONITORING PINS
4.1 BVD1, BVD2: Voltage Monitoring Pins

These pins monitor the voltage of the battery which must be maintained at 2.65V or greater for data retention.
The condition of the battery is determined by reading the output signals on BVD1 and BVD2.

1. When BVD1=BVD2=Vpy
Battery voltage is sufficient to guarantee data retention; i.e., >2.65V.

2. When BVDQ=VOL, BVD’=VOH
Battery voltage is lower than 2.65V and shouid be replaced to safeguard data.

3.When BVD1=BVD2=Vy
Battery voltage is less than 2.37V: the level is dangerous. There is a possibility that data has not retained.

* If the battery is removed, BVD1, BVD2 will not function.

4.2 TD1, TD2: Card Detection Pins

T%

(See Figure 6.)

When the memory card has been correctly inserted, TD1
and TD2 are detected by the system. TD1, TD2 are tied to
ground on the card side as shown in Figure 6.

S

Vee

These pins detect the insertion of the card into the system. (A) "—Q—{(
Vee

(8) 0—<—¥—<

rT§

v

A System Siae Card Side

4.3 WP: Write Protect Pins - Figure 6 -

This pin monitors the position of the Write Protect
switch. As shown in Figure 7, the SRAM card has a
Write Protect switch at the top of the card.

To write to the card, the switch must be turned to SRAM 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 (1 T _—

the WP pin.
Non-protect «—» Protect
Battery Holder

it
WP Switch WP —Figure 7-
Protect H
Non-protect L
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PACKAGE DIMENSIONS
68-PIN MEMORY CARD
(CASE No.: CRD-68P-M04)
2-R.039 (R1.00) 3.370 + .008

(85.60 £ 0.20) g 2-R.079 (R2.00)
083 (1.60) \_ .413 (10.50)
—’H*T - '/ .
= 571 M
T T .039 (1.00)

(14.50)
1650 (41.91) &

| 236
J—ﬂ;] | (6.00)
2.126 + .004
REF (54.00+0.10) =] ——T‘

984
.039 (1.00) -1- (25.00)
472 |
A" = (12.00)
i
.039 (1.00) B
061
[ (155)
098 (2.50) | || .077(1.95)
T
' Details of *A” part : X .
! 1 i ! i ' Details of *B"part |
; g (1.27%0.10) 7" ! = 1 ! ;
: |IF 050 + .004 ; . .039 236 | . '
C I (127 Z0.10) . . T (1.00) ©00) . :
------------------ : R I --------------2 Dimensionsin
©1991 FUJITSU LIMITED K68004S-2C inches (millimeters)
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of | lustrating typical
semiconductor applications. Complete Information sufficient for construction 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 underthe
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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Tel: (03)3216-3211

Telex: 781-2224361

FAX: (03) 3216-8771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division
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San Jose, CA 95134-1804 USA

Tel: 408 —-922-9000

FAX: 408—432-9044

Europe

FUJITSU MIKROELEKTRONIK GmbH
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Asia
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