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CO 

ean 20 FUJITSU 
DATA SHEET 

MB98A9060x-20/9070x-20/9080x-20/9090x-20 
SRAM MEMORY CARD 

STATIC RANDOM ACCESS MEMORY CARD 
64K / 128K / 256K / 512K-BYTE 

The Fujitsu MB98A9060x, MB98A9070x, MB98A9080x and MB98A9090x 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, that help to reduce chip damage from electrostatic . - 
discharge. 

When the SRAM card is not powered by its system, an on-board, replaceable 
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. All cards are portable and operate 
on low power at high speed. 

In accordance with the Personal Computer Memory Card Internal Association 
(PCMCIA) and Japan Electrical Industry Development Association (JEIDA) 
industry standard specification, SRAM cards offer additional EEPROM memory 
that is used to store attribute data. The attribute memory is an SRAM memory card 
option. (See page 2 for a description of the three available options.) CRD-68P—M04 

«--POMCIA-and JEIDA industry standard for 68-pin memory card 

« 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 replaceable) 

e Replaceable lithium battery 

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

e Battery voltage detect and write protect function 

ABSOLUTE MAXIMUM RATINGS (see NOTE) 

ating 

Supply Voltage vec -0.5 to +6.0 Vv 

Input Voltage VIN ~0.5 to VCC +0.5 Vv 

Output Voltage VOUT 0.5 to VCC +0.5 V 

Temperature under Bias TBIAS -10 to +60 “1 °C 

Storage Temperature TSTG ~20 to +65 *2 °C 

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

NOTE: Permanent device damage may occur if the above Absolute Maximum __ | This device contains cureutty to protect ine inputs 
Ratings are exceeded. Functional operation should be restricted tothe | against canags Moar itis advi vad th tages a 
conditions as detailed in the operational sections of this data sheet. | electric fields. However, its advised that norm, 

x ur bsolut i i iti n ri precautions be taken to avoid application of any 
rained he apse rehab rating conditions for extended periods voltage higher than maximum rated voltages to 

this high impedance circuit. 

Copyright ©1991 by FUJITSU LIMITED 1
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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, etc. 

The attribute memary 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’ 

Memory Device. | Access Time} Memory. scess Tim 

MB98A90601 | MB84256A x 2 pcs 200 ns N/A N/A 64K x 8 bits/32K x 16 bits 

MB98A90701 | MBB4256A x 4 pcs 200 ns N/A N/A 128K x 8 bits/64K x 16 bits 

MB98A90801 | MB84256A x 8 pcs 200 ns N/A N/A 256K x 8 bits/128K x 16 bits 

MB98A90901 | MB84256Ax 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 
attribute memory may be stored.in main memory. 

Main Memor: mo 

MB98A90602 | MB84256A x 2 pcs 200 ns N/A N/A 64K x 8 bits/32K x 16 bits 

MB98A90702| MB84256A x 4 pcs 200 ns N/A N/A 128K x 8 bits/64K x 16 bits 

MB98A90802| MB84256A x 8 pcs 200 ns N/A N/A 256K x 8 bits/128K x 16 bits 

MB98A90902| MB84256Ax 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. 

emory Device — ‘Access Time| Memory Det 

MB98A90603 MB84256A x 2 pes 200 ns 64K x 8 bits/32K x 16 bits 

MB98A90703 | MB84256A x 4 pcs 200 ns MBM28CES x 1 pc 300 ns 128K x 8 bits/64K x 16 bits 

MB98A90803 | MB84256A x 8 pcs 200 ns MBM28CE65 x 1 pc 300 ns 256K x 8 bits/128K x 16 bits 

MB98A90903| MB84256A x 16 pcs 200 ns MBM28C6ES x 1 pc 300 ns 512K x 8 bits/256K x 16 bits 

Note: * To be configured by user.
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Fig. 1 — MB98A9060x/9070x/9080x/9090x BLOCK DIAGRAM 

=e R = 100KQ2 

oO VCC 
=«—O GND 
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D150= 

wp O** 
cD1 O* Notes: *1 MBM28C65 is onl in Option 3 (for attribute memory) SRAM 
Spo O- : is only present in Option 3 (for attribute memory) 

memory cards. 

*2 See pins 19, 46, and 47 in "PIN ASSIGNMENTS.” 

*3 VBB = VCC or VBAT1 or VBAT2. 
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PIN ASSIGNMENTS 
‘MB98A9060x| MB98A90704 MB98A9080x| MB98A9090x) Pin No. | MB98A9060x ‘MB9BA9070x| MB98A9080x MBS dA9090x. 

GND GND GND _ GND GND GND GND 

D3 D3 D3 D3 D1 cp D1 

D4 D4 D4 D4 D11 D1 D11 

DS D5 Ds D5 D12 D12 D12 

D6 D6 D6 D6 D13 D13 D13 

D7 D7 07 07 D14 p14 Di4 

CE1 CE1 CE1 CE1 D15 D15 D15 

A10 A10 A10 A10 CE2 CE2 CE2 

OE OE OE OE NC NC NC 

Ait Ait Att Alt NC NC NG 

AQ AQ AQ AQ NC NC NC NC 

AB A8 A8 A8 NC NC A17 Ai7 

A13 A13 A13 A13 NC NC NC A18 

Al4 Al4 Al4 A14 NC NG NC NC 

WE WE WE WE NC NC NC NC 

NC NC NC NC -NC NC NC NC 

VCC VCC VCC VCC voc Vcc VCC VCC 

NC NC NC NC NC NC NC NC 

NC A16 A16 A16 NC NC NC NC 

A15 AIS A15 A15 NC NC NC NC 

A12 A12 A12 A12 NC NG NC NC 

A7 AT A7 A7 NC NC NC NC 

AG AG AG AG NC NC NC NC 

AS AS AS AS NC NC NC NC 

A4 A4 A4 A4 NC NC NC NC 

A3 A3 AS A3 NC NG NC NC 

A2 A2 A2 A2 REG REG REG REG 

Al At Al At BVD2 BVD2 BVD2 BVD2 

AO AO AO Ao BVD1 BVD1 BVD1 BVD1 

Do Do Do Do DB bs D8 D8 

D1 D1 D1 D1 D9 D9 D9 D9 

D2 D2 D2 D2 D10 D10 D10 D10 

WP we WP WP 33 | 67 Cb2 Cb2 Cb2 ‘CD2 

GND GND GND GND 34 | 68 GND GND GND GND 
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PIN DESCRIPTIONS 
~ Symbol ee Pin Name Input/Output: | - Funct 

AO to 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 Enabie for Lower Byte Input -Lower byte (DO-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. 

Active Low. 
REG Attribut i ~Attribute memory is selected for read/write function 

ribute Memory Select Input of identification 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 —Write enable for SRAM cards. 

—_ — These pins detect if the card has been 
cD1, CD2 Card Detect Output correctly inserted. Both pins are tied to 

GND internally. 

. - «| ..AMtite conteoller for SRAM cards. 
WP Write Protect Output This pin outputs the On/Off status of "WP 

Switch”. 

These pins indicate the battery condition of the 

BVD1 Battery Voltage Detect 1 Output Sy BVT: BvD? = VOH 

—Battery voltage is a safe level. 
b) BVD2 » VOL, BVD1 = VOH 

~Battery voltage is lower than 2.65V. 

BVD2 Battery Voltage Detect 2 Output c) BUD evpe woe placed. 

—Battery voltage is lower than 2.37V. 

vec Power Supply - Power Supply Voltage. (+5.0V +5%) 

GND Ground - System Ground. 

NC No Connection - 

PIN LOCATIONS 

Fig.2- BOTTOM VIEW (CONNECTOR SIDE) 

Front Side’ 

35 
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FUNCTION TRUTH TABLE 

MAIN MEMORY FUNCTION *: (REG=VIH)_ 

i. o 

H H Xx Xx X L Standby 

H L L L H L Read (x8) 

H L H L H L Read (x8) 

H L L H *2 L L Write (x8) 

H L H H*2] L Write (x8) 

L H x L H L Read (x8) 

L H Xx H*2] L L Write (x8) 

L L X L H L Read (x16) 

L 1 x H L L Write (x16) 

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

H H x x 4 H Standby P 

H L L L H H Read (x8) P 

H L H L H H Read (x8) Pp 

H L L H*2] oL H Output Disable High-Z Pp 

H L H H *2 L H Output Disable High-Z P 

L H xX L H H Read (x8) P 

L H x H*2 L H Output Disable High-Z P 

L L Xx L H H Read (x16) Pp 

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

xX x X H H H Output Disabie High-Z P 

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

*2 H-level is recommended though it is functionable at L-level. 
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FUNCTION TRUTH TABLE (Continued) 
ATTRIBUTE MEMORY FUNCTION *1 (REG=VIL) 

OE WE : WP 

H H X Xx X L 

H L L L H L Read (x8) 

H L H L H L Read (x8) 

H L L H L L Write (x8) 

H L H H L L Write (x8) 

L H xX L H L Read (x8) 

L H X H L L Write (x8) 

L L X L H L Read (x16) 

L L X H L L Write (x16) 

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

H H X X Xx H Standby P 

H L L L H H Read (x8) P 

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

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

L L X L H H Read (x16) poe . p 

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

X X xX H H H Output Disable High-Z Pp 

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

*2 NC for MB98A90601, 90701, 90801, and 90901. 
"3 H-level is output for MB98A90602, 90702, 90802, and 90902.
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ADDRESS CONFIGURATIONS +: (MAIN MEMORY) 
8-BIT BUS ORGANIZATION (CE1 = VIL, CE2 = VIH) 

CE2. CEI 

6000 90000 0000 «0000 0000 H re 0 Add. 

000 «6.0000 «60000 0000 0001 H re 1 Add. 

000 60000 «60000 «60000)«=«6—(0010 H | rr 2 Add. 

000 0000 90000 o000 O01 H FC fo ws --= 3 Add. 

4 L 4 L L L 4 Log Lod 
111 1117101111 «1171+ =«1100 H | en ro 524284 Add. 

111 1499001114 =«49712°«1101 H re 524285 Add. 

111 1111 «1111 «4111 =«#«1110 H tC [| 8 -s--= 524286 Add. 

44001444 444d ttt 4404 H en 524287 Add. 

GE2 = VIL) *2 

000 0000 0000 0000 000X L H 1 Add | 2 eee 

000) «=6©0000 «60000 0000 001X L H 3 Add. [| 8 ----- 

000 6000 0000 0000 010X L H 5 Add. _—---- 

000 0000 0000 0000 011X L H 7 Add, | 0 wee 

4 t L 1 t 4 L 1 od Lod 
W110 U4470 1114) 1494 :100X L H 524281 Add. fe ee 
T1100 111700«-19970—0«1194«101X L H 524283 Add. fee 
W440 AT1100-«199700« 1497 «110K L H 524285 Add. of 
W4100-«114700«4199700«4999°~°~«141K L H 524287 Add. | ee 

16-BIT BUS ORGANIZATION (CE1 = VIL, CE2 = ViL) 

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. 

4 4 + od 4 1 t Lod Lod 
14400-19110 1114-1117 100X L L 524281 Add. 524280 Add. 
144 11410-1194 1111 :101X L L 524283 Add. 524282 Add. 
W410 14440 -19940-1194 110K L L 524285 Add. 524284 Add. 
111 1491 1411 4494 111K L L 524287 Add. 524286 Add. 

Notes: “1 H= VIH, Le ViL, X = Either Oor 1. 

“2 Even addresses are not available in this mode. 
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RECOMMENDED OPERATING CONDITIONS 
(Referenced to GND) 

Supply Voltage Vv 

Ground 
V 

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 

Note: * This value does not apply to the replaceable lithium battery. See VBAT1 in Fig.1. 

DC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

CE1, CE2 2 VCC -0.2V IsB1 8.0 mA 
Standby Supply C t —— tandby Supply Curren CEI, CE2 = VIN ISB? 150 mA 

. VIN = VIH of VIL a mA Active Supply Current _LE1. CEQ= Vil JOUT = OmA Icci 110 

VIN = ViH or VIL, Cycle = Min. 
Operating Supply Current Duty = 100%, IOUT = OmA Icc2 190 mA 

OE = VIH during Write Cycle 

input Leakage Current “1 VIN = OV to VCC Itt —10 10 pA 

VOUT_= OV to VCC, 
Output Leakage Current °*2 CE1, CE2=VIH or ILVO ~10 10 pA 

OE = VIH or WE = VIL 
Output High Voltage *3 1OH =-1.0mMA VOH 2.4 Vv 

Output Low Voltage IOL = 2.1mA VOL 0.4 V 

Notes: *1 This value does not apply to CE1, CE2, REG and W WE. 
*2 This value does not apply to BVD1, BVD2, ‘CDi, CD2 ar and WP. 
*3 This value does not apply to BVD1, BVD2. CD1 and CD2. 

CAPACITANCE (Ta=25°C, f= MHz, VIN=ViO=GND) 

Input Capacitance *1 CIN 50 pF 

VO 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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Fig. 3- AC TEST CONDITIONS 

« Output Load e Input Pulse Levels: 0.6V to 2.6V 
+5V 

mi ° input Pulse Rise and Fall Times: Sns (Transition between 0.8V and 2.4V) 

vO e Timing Reference Levels 

DOUT (VO) Input: VIL = 0.8V, VI = 2.4V 
Output: VOL = 0.8V, VOH = 2.0V 

CL" R2 

1] * including Jig and stray capacitance 

Ric beopo [oe eee oe ee = 

100pF | All parameters except tCLZ, tOLZ, tCHZ, tOHZ, tRCLZ, tROLZ, 
Loadi | 1.8kQ] 9902 | 100PF | tacuz. tROHZ, tWLZ and tWHZ 
Load ll] 1.8k2] 9902 SpF tCLZ, tOLZ, tCHZ, tOHZ, tRCLZ, tROLZ, 1RCHZ, tROHZ, tWLZ and tWHZ 

AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

MAIN MEMORY READ CYCLE 

Read Cycle Time 1RC 200 ns 

Address Access Time tAA 200 ns 

Card Enable Access Time tCE 200 ns 

Output Enable Access Time tOE 100 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 10LZ 5 ns 

Card Enable to Output High-Z *1*2 tCHZ 50 ns 

Output Enable to Output High-Z "1°2 tOHZ 50 ns 

Read Cycle Time tRRAC 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 {ROH 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.2. 
*3 This parameter is for MB98A90603, 90703, 90803, and 90903. 

10



MB98A9060x-20 
MB98A9070x-20 
MB98A9080x-20 
MB98A9090x-20 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

tRC 

Address 
(A0~-A18) a.

 

VIL 

tAA 

10H 

VOH = 
DO-D7 PREVIOUS DATA VALID D> KKK DATA VALID 

| 
VOL 

READ CYCLE 2: CE1 « VIH, CE2 = OE « VIL: x 8-bit Bus Organization 
CE1 = CE2 = OE = VIL: x 16-bit Bus Organization 

— tRC 

1AA 

— 

D8-Di5 VOH s : 
or PREVIOUS DATA VALID PKK DATA VALID 

DO-D15 VOL 

Address* V!H 
(A1-A18) 

>>> ‘Undefined 

Note: * AO = Either ViH or VIL. 

"1
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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 

Address VIH 
(AO-A18) VIL >* 

r tAA 

_LLLLA ae ” Ss 
{CE 

tCL2 

y, SSS Al 

pa 1CHZ > 

DELLE VIL 

l— toe" tOHZ 

VOH High-Z —— 
DO~D7 

VoL | = 
DATA VALID ~— 

K<<]  :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 * ViH 
(A1-A18) VIL 

— VIH 
CE2 

VIL 

OE ViH 

ViL 

VOH 
D8-D15 

VOL 

IRC , 

>a >< 
tAA 

Wawa EZZZZZZE 

(CE tCHZ—> 
b— 1cLz—> 

S:Vss eA CAECEE 
be 10E— tOHZ 

. 10lZ 
as << DATA VALID >— 

READ CYCLE 5: CE1 = CE2: x 16-bit Bus Organization 

ho tRC ‘ 
Address * VIH >< >t 

(A1-A18) VIL 

fr tAA 

CE1=CE2 iM SV “7 ~~, 
VIL EZZZZZZ 

1CE tCHzZ—™ 

1CLZ 
=~ vi cw SSS AZZ 

f+ 10E—*) tOHZ 

hz 10LZ 

Do-D15 ‘en acl <r DATAVALID 

:Undefined 

Note: * AO = 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 

READ CYCLE 1: CEI = OE = ViL, CE2 = VIH: x 8—bit Bus Organization 
CE1 = CE2 © OF = VIL: x 16-bit Bus Organization 

— tRRC | 

Address *2  V!H a 
A0O-A12 ( vw > 

(?#——— tROH 

tRAA > 

Do to D7 VOH 
or PREVIOUS DATA VALID >a DATA VALID 

DO to D15 *3 VoL ra | 

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

tRRC > 
VIH Address 

(AO0~A12) VIL -* 

— VIR 
£1 Vib SSS 

x 
tRAA 

k-—— tRce ——> 
fM— iRCLZ ~——>| IRCHZ 

OE VIH SS 

viL SSSSSSSSSS 
_  tROE— tROHZ —* 

, siah-2 tROLZ 
‘OH igh- 

DOD7 << DATA VALID >—— 
q 

[>>>] :Undefined 

Notes: *1 This timing diagram is for MB98A90603, 90703, $0803, and 90903. “FF” data is available on MB98A90602, 
90702, 90802, and 90902 only 

*2 AO = Either ViH or VIL for a 16-bit bus organization. 
*3 H-level is output from D8 to D15. 

14
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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 

Address *2 VIH 
(A0Q-A12) VIL 

— VIH S—_s 
CE1 ~~ Ss, 

VIL 

Vv 

tRRC al 
aif >t > 

tRAA 

EZ 

— v 
OE . Mme Ses Zz BELLA 

f+ (ROE t—— tROHZ ——™ 

tROLZ 
High-Z 

DATA VALID > oe 

>>>] :Undefined 

Notes: *1 This timing diagram is for MB98A90603, 90703, 90803, and 90903. "FF" data is available on MB98A90602, 
90702, 90802, and 90902 only. 

*2 AO = Either VIH or VIL. 
*3 H-tevel is output from D8 to D15. 

15
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AC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 

MAIN MEMORY WRITE CYCLE “1 

Write Cycle Time 

Address Valid to End of Write 

Chip Select to End of Write 

Data Valid to End of Write 

Data Hold Time 

Write Pulse Width 

Address Setup Time 

Write Recovery Time 

Output Enable to Output Low-Z *2 

Output Enable to Output High-Z *2 tOHZ 50 ns 

Write Enable to Output Low-Z *2°3 tWLZ 5 ns 

Write Enable to Output High-Z °2°*3 tWH2Z 50 ns 

Output Enable Setup Time tOES 10 ns 

Output Enable Hold Time tOEH 10 ns 

ATTRIBUTE MEMORY WRITE CYCLE *4 

Byte Write Cycle Time tRWR 10 ms 

Address Setup Time 1RAS 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 Hoid Time tRDH 20 ns 

Chip Enable Hoid Time tRCH 0 ns 

Output Enable Hoid 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 Hold Time tRWEH 10 ns 

Notes: *4 it OE, CE}, and CE2 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. 

*2 Transition is measured at the point of t500mV trom steady state voltage. 
*3 This parameter is specified only during write cycle with OE = VIL and specified using Load I] in Fig.2. 
*4 This parameter is for MB98A90603, 90703, 90803, and 90903. 
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MB98A9080x-20 
MB98A9090x-20 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

1 twC 7 

Address VIH > 
(AO-A18) : 

tAW twR 

VIH Le 
OE 4 

Vit 

le tow 4 pee 
VIH Ai ZZ 

CE1 
VIL ~“S DS Ca 

tAS twP 

VIH ~ P 

WE NL 7 VIL 

tOES 1. tOW tDH_ 
——s - 

VIH High-Z 
Do-D7 DATA VALID 

VIL 
. 

tWHZ A tWLZ 
ee 

tOHZ tOHZ 

VOH = High-Z 
Do-D7 

VOL 

KX : Undefined 
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MB98A9090x-20 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

LL twe 

Address * VIH So 
(AI-A18) 5 

tAW {wR 

ViH | 

OE RK 
VIL 

L tcW -_ tOEH 

VIH 
CE1 

VIL ~~ ~~ 
CA 

1AS 1wP 

VIH ~ le 

WE NE 1 VIL 

1OES 1DwW 1DH 
ee a ed 

ViH High~Z 
D8-D15 DATA VALID 

VIL 

tWHZ a tWLZ 

tOHZ tOHZ 

VOH High-Z 
D8-D15 

VOL 

KX : Undefined 

Note: * AO = Either VIH or VIL. 
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AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

twc 7 

Address * ViH >< 
(AI-A18) L 

tAW twR 

_ VIH | 

OE Ra 

VIL 

L 1cw _. tOEH 

SE cE VIH QY 
CE1 = CE2 

VIL ~ aN < 

tAS 1wP 

VIH a a 

WE 
VIL > 1 

tOES 1. tow tH 
——s le- 

“IH High-Z 
Do-D15 DATA VALID 2 — 

VIL 

tWHZ a 1. tWLZ le— 

tOHZ tOHZ 

High-Z f VW
 VOH 

VOL 

KX : Undefined 

. Note: * AO = Either VIH or VIL. 
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AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

Address Vil 
AO-A18 

( ) VIL 

_ VIH 
OE * 

VIL 

_ VIH 
CE1 

VIL 

_ VIH 
WE 

VIL 

VIH 

Do-D7 
VIL 

VOH 

Do-D7 

VOL 

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

twe 

tAW 

LESELEL ELL ELL LLL LN LL 
tas L tcw 

_ iP 

tWP 

S2.N. IAEA 
IDW tDH 

for DATA VALID 

tCL2 tWHZ 

High-Z High-Z 

> 
: Undefined 

Note: * H-level is recommended for stable operation though the card is operable at L-jevel. 
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MB98A9080x-20 
MB98A9090x-20 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

wwe 

Address *1 ¥'4 <i 
(AI-A18) a 

tAwW 

AAA AAAAAA AAA PPA VIL 

1AS LL tcW 

_. VIH _— a4 

CE2 4 
VIL 

tWP 

VIH 

LIZSZA: 
tDW tDH 

ba A al 

ViH High-Z 
D8-D15 DATA VALID 

VIL 

tCLZ tWHZ 

VOH High-Z High-Z 
De—D15 

VOL 

KX] : Undefined 

Notes: *1 AO = Either VIH or VIL. 

*2 H-level is recommended for stable operation though the card is operable at L-level. 
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MB98A9070x-20 
MB98A9080x-20 
MB98A9090x-20 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

twc ot 

Address *1 VIH pei 
(AI-A18) . 

tAW _ tWR 
| 

VIH 
=. OL YAN Kffs, OE *2 m S, AL] CZ SA 

tAS le 1CW 

— . VIH » e 
CE} = CE2 4 

Vit 

tWP 

VIH < v4 

We WAIWR SLLLLAL VIL S SRO te CA 

, tow tH 

ViH High-Z 
Do-D15 DATA VALID 

VIL 

[_ tc.z 1WHZ 

VOH High-Z High-Z 
Do-D15 > 

VOL 

KX : Undefined 

Notes: “1 AO = Either ViH or VIL. 
*2 H-level is recommended for stable operation though the card is operatable at L-level. 
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MB98A9060x-20 
MB98A9070x-20 
MB98A9080x-20 
MB98A9090x-20 

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 

re, rOOCOCOCOCO 
tRAS tRAH tACH 

tRCS 
_ VIH 

CE! WHA WA WA WA WA WA 
VIL T L 

tROES tROEH 
—P 

—_— VIH XN 

VIL 

tRWP_ tRWEH 

VIH 

WE 
VIL jee i 

tRDW tRDH tRRE 

ViH High-Z High-Z 
DO-D7 DATA VALID 

VIL 

{RW tRABO 

VOH High-Z = 7 
D7 *2 < KA 

VOL 

Notes: *1 This timing diagram is for MB98A90603, 90703, 90803, and 90903. *FF” data is available on MB98A90602, 
90702, 90802, and 90902 only. 

*2 Data polling operation. 
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MB98A9070x-20 
MB98A9080x-20 
MB98A9090x-20 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

ndross, LCCC, VIL 

tRAS tRAH tRCH 

tRCS 
_ _ Vi 
GE1 = CE2 LAA LALASL SLL. 

Vit ; /f 

tROES | _,| |, tROEH 

=e F RAAAAAAAYN vib 

tRWP tRWEH | 

VIH 

WE NA VIL 

tROW tRDH | tRRE 

VIH High-Z High-Z 
Do-D7 *2 DATA VALID 

VIL 

tRW tRRBO 

VOH High-Z = owe 
D7*3 ar O7 

Notes: *1 This timing diagram is for MB98A90603, 90703, 90803, and 90903. "FF" data is available on MBS8A90602, 

90702, 90802, and 90902 only. 
*2 H-levei or L-level is output from D8 to 015. 
*3 Data polling operation. 
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MB98A9060x-20 
MB98A9070x-20 
MB98A9080x-20 
MB98A9090x-20 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

ATTRIBUTE MEMORY WRITE CYCLE TIMING DIAGRAM (CE=CONTROLLED, REG = Vit) "1 

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

soe, LOCCCOCOCOO. 
tRAS tRAH tRWEH 

tRWP 
_ VIH ~ X ce bt KXXX NE VIL 

tROES | tROEH 

_ VIH 

OE 7 AAKAAKAXA \ 
ViL 

tRCS tRCH 

VIH 

We LL L222. 
VIL 

tRDW tRDH tRRE 

DO-D7 DATA VALID 
VIL 

_ tRW tRRBO 

VOH High-Z _— YC 7 

VOL Va 

KX : Undefined 

Notes: *1 This timing diagram is for MB98A90603, 90703, 90803, and 90903. “FF” data is available on MB98A90602, 
90702, 90802, and 90902 only. 

*2 Data polling operation. 

25
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MB98A9080x-20 
MB98A9090x-20 

MT 

AC CHARACTERISTICS (Continued) 
(Recommended operating conditions unless otherwise noted.) 

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

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

Address vIH 
(AO-A12) LOX VIL 

tRAS tRAH tRWEH 

_ VIH 

VIL es 

VIH 

VIL 

tRCS 

VIH 

RAXAAAAAAANAKN 
tRCH 

7 _lezzzzz 
tRDW tRDH tRRE 

DO-D7 *1 DATA VALID 
VIL 

tRW tRRBO 

VOH High-Z ~— nN 7 
D7 *2 xX. 17 L 07, 

VOL 

KX] : Undefined 

Notes: *1 This timing diagram is for MB98A90603, 90703, 90803, and 90903. “FF” data is available on MB98A90602, 
90702, 90802, and 90902 only. 

*2 H-level or L-ievel is output from O8 to O15. 
*3 Data polling operation. 
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MB98A9080x-20 
MB98A9090x-20 

POWER SUPPLY SEQUENCE CHARACTERISTICS 

Parameter symbol | Min | Typ Max 
Detection Rising Voltage VINH 4.2 43 4.4 Vv 

Detection Faliing Voltage VINL 4.1 4.2 4.3 Vv 

Battery Backup Recovery Time tBR 3.0 ms 

Data Retention Rising Time tDRSU 0.5 ms 

Battery Backup Setup Time tBS 10 ps 

Data Retention Falling Time tDRSF 0 ns 

POWER -ON TIMING DIAGRAM 

Veo VINH (Min) | VINH (Max) 

~—_—}- ipRsu ——> 

ze ORCI 
---— | f 1BR aa | 

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

POWER -OFF TIMING DIAGRAM 

| 
| . | 

vec VINe. (Max) VINL (Min) | 

| 

| 

| | 
i | 
| | 
| | 

ij 1 
! { 

| i 
| ‘TRVAVAVATAVAVITAVAVAVAVAYAY, mace vin TOOOW OOM OG OE, GE C— somse—at ba ypo mal RRR KKK KKK 
| | 1 I | 7 x 

Note* | 

Ss Note: * insertion or removal of the card is not recommended when VCC 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 : 2.5 (mm) 
Weight : 3.2 (g) Approx. 
Type : CR2325, or equivalent 

2. APPROXIMATE DATA RETENTION TIME WITH BATTERY SUPPORT ONLY 

Part Number ! 

MB98A9060x 4 years min. 

MB98A9070x 2 years min. 

MB98A9080x 1 year min. 

MB98A9090x 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 Fig. 3.) 

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 Fig. 4.) 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: “With condition that the SRAM card had been inserted into 
application system more than 10 minutes. 

Fig. 3—- SRAM CARD DRAWING (TOP VIEW) Fig.4 - BATTERY CASE DRAWING (TOP VIEW) 

[Battery Holder | Holder 
Protect Ye ry 

by plus (+) 
—— > 

Non Protect minus (-) 

[ Battery Holder| / PULL OUT 
ry ie 

[Side Hole | Card Bod t PUSH 

28 



quill 

MB98A9060x-20 
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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 B8BVD1<BVD2«xVOH 
Battery voltage is sufficient to guarantee data retention; i 

2.When 8VD2=VOL, BVD1=VOH 
Battery voltage is lower than 2.65V and should be replac 

3.When B8VD1=BVD2=VOL 
Battery voltage is less than 2.37V: the level is dangerous. There is a possibility that data has not retained. 

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

4.2 CD1, CD2: Card Detection Pins 

These pins detect the insertion of the card into the system. 
(See Fig. 5.) —_. 
When the memory card has been correctly inserted, CD1 
and CD2 are detected by the system. CD1, CD2 are tied 
to ground on the card side as shown in Fig. 5. 

4.3 WP: Write Protect Pins 

This pin monitors the position of the Write Protect 
switch. As shown in Fig. 6, the SRAM card has a 
Write Protect switch at the top of the card. 

To write to the card, the switch mus{_be turned to 
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 
onthe WP pin. 

Protect H 

Non Protect L 

.@., 22.65V. 

ed to safeguard data. 

abe | 
(B) — 
a | Ne 

system side card side 

- Fig. 5- 

| Write Protect Switch | 

Non Protect «= =‘ Protect 

Battery Holder 

~ Fig. 6 - 
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PACKAGE DIMENSIONS 

1.650(41.91) 
REF 

4 

039(1.00) || 

Details of A’ Part 

2-R.039(R1.00) 

.063(1.60) 
SN N 

68-PIN MEMORY CARD 
(CASE No.: CRD-68P-M04) 

i 

i 

'  -1$8iit .050+.004 
}  jeotth1.2720.10) ™P 

}.050 + .004 f 
(1,270.10) 

Le _— 

“©1991 FUIITSU LIMITED KG8004S-2C 
Dimensions in 

3.370+.008 
(85.60+0.20) 

‘ 

pA 18110 0 | _2-R.079(2.00) 

| 16 .236 (6.00) 
=—_— ~ wo | 

wie |, | 

tf | 

| 
2.126 + .004 
(54.004 0.10) 4 

| ; 
| | .984 

(25.00) 
wie 

oO 

a. | 413(10.50) ae Details of “B” part | 
RH 

ope 

= 2 ae | (1.55) 
MM S3+ borrsattits 
- Details of “C” part T 

1 | 
130+ .004 .098(2.50) | .077 (1.95) Ch 
(3.3040.10) ma ' 939 .236 | 

(1.00) _ (6.00) __ 

inches (millimeters) 
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All Rights Reserved. 

Circuit diagrams utilizing 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 

transterred to any third party without prior written consent of Fujitsu. 
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Chiyoda-ku, Tokyo 100, Japan 
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