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DATA SHEET ———

MB98A5090-25/5100-25/5110-25
MASK ROM MEMORY CARD

(o8
FUJITSU

MASK PROGRAMMABLE READ ONLY MEMORY CARD
512K/1M/2M-BYTE

The Fujitsu MB98A5090/5100/5110 are Mask Programmable Read Only Memory (Mask
ROM) cards capabie of storing and retrieving large amounts of data. Each Mask ROM card
contains multiple MB834200A or MB832000 devices.

The Mask ROM memory circuits are housed in a "credit-card” size 68-pin package.
Internally circuitry is protected by metal plates on the top and bottom of the card to help
reduced chip damage from electro-static discharge.

Fujitsu memory cards offer the unique ability to be organized in either 8-bit or 16-bit bus
configuration at the user side.
All cards offer advantages of portable, iow power and high speed operation.

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

TTL compatible inputs/outputs

Three state outputs

Single + 5.0V +5% power supply

® & & & o

AVAILABLE ORGANIZATIONS

CRD-68P-M02

Part Number Mounted Memory Device Access Time “Memory Organization
MB9BA5090-25 MB834200A x 1 pc 250 ns 512K x 8 bit/256K x 16 bit
MB9BA5100-26 MBB834200A x 2 pcs 250 ns 1M x 8 bit/512K x 16 bit
MB98A5110-25 MB832000 x B pcs 250 ns 2M x 8 bit/1M x 16 bit

* Configurable at user side.

ABSOLUTE MAXIMUM RATINGS (see NOTE.)

Rating Symbol Value Unit
Supply Voltage Vee —031t0+70 Y
Input Voltage VIN 0.5 Vcec +0.5 v
Qutput Voltage Vo ~0.5 to Vcc +0.5 v
Temperature under Bias Teias —10 to +60 °C
Storage Temperature TsT1G -30 to +70 °oC

NOTE: Pennanent device damage may occur if the above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted 1o 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 © 1990 by FUJITSU LIMITED
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Fig. 1 — MB98A5090/5100 BLOCK DIAGRAM
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Fig. 2 - MB98A5110 BLOCK DIAGRAM
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MB98A5090-25
MB98A5100-25
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PIN ASSIGNMENTS

MB98AS090 MB98A5100 MB98AS110 Pin No. MB93A5090 MB98A5100 MB98A5110
GND GND GND 3% GND GND GND
D3 D3 D3 CD1 <O D1
D4 04 D4 D11 D11 D11
D5 DS D5 Diz D12 D12
D6 D6 D6 5 a9 D13 D13 D13
D7 D7 D7 6 a0 D14 D14 D14
csL TS TSC 7 41 D15 D15 D15
A10 A10 A10 8 42 CSH TSH CSH
OF OF OF 9 3 NC NC NC
Al1 A1 Al1 10, vy NC NC NC
A9 A9 A9 1 15 NC NC NC
A8 A8 A8 A7 A17 A7
A13 A13 A13 L1 Sl Sy 4 A8 A8 A18
A4 Al4 Al4 14 48 A19 " A19 A19
NC NC NC 15 40 A20° A20* A20
NC NC NG 16 50 NC NC A21°
vee vce vee 17 81 Vce Vee vce
NC NC NC NC NG NC
A16 A16 A16 NC NC NC
A1S Al5 A15 g NC NC NC
A2 A12 At2 ‘2t NC NC NC
A7 A7 A7 % NC NG NC
A6 A6 AB 23 57 NC NC NC
A5 AS A5 24 58 NC NC NC
A4 A4 A4 P23 59 NC NC NC
A3 A3 A3 26 60 NC NC NC
A2 A2 A2 6% NC NC NC
Al Al Al ATHI ALV AT
AO A0 AD ALM2 AIM2 ALM2
Do Do Do D8 D8 D8
D1 D1 D1 D9 D9 D9
D2 D2 D2 D10 D10 D10
we wp wp a3 67 T2 b2 Tb2
GND GND GND 34 8 GND GND GND

Note: A19, A20 and A21 pins asterisked (") should be kept at ViL.
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PIN LOCATIONS

Fig.3 ~BOTTOM VIEW (CONNECTOR SIDE)
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68 66 64 62 B0 58 56 54 52 50 4B 45 44 42 40 38 36
Symbol Pin Name Input/Qutput Function

AO to A21 Address Input Input Address Inputs, AO-A21
Data Inputs/Outputs —

DO to D15 Data Input/Output InputQutput This data bus size (8-bit or 16-bit) selected with CSL and
CSH.

- Active Low

CSL Chip Select for Lower Byte Input ~Lower byte {D0-D7) is selected for read function.
(Refer to FUNCTION TRUTH TABLE )
Active Low

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

— Active Low

OE Output Enable Input —Qutput enable for Mask ROM cards

—_ = These pins detect if the card has been correctly

€01, CD2 Card Detect Output inserted. Both pins are tied to GND internally.

WP Write Protect Output This pin outputs high level for Mask ROM cards.

ALM1, ALM2 Battery Alarm Output Both pins are tied to Vcc internally.

Vee Power Supply - Power Supply Voltage (+5.0V +5%)

GND Ground - System Ground

NC Non Connection -
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FUNCTION TRUTH TABLE

Dats Output
CSH csL AD OF Mode
D15-D8 D7-DO
H H x X Standby High-Z
H L L L Read (x8) High-Z (Lower Btye)
H L H L Read (xB) High—Z (Upg’r‘gyw)
L H X L Read (x8) v pgeﬁ’,“gwe) High-Z
L L X L Read (x16) Dour
X X X H Output Disable High-Z

Definition: H = Vi, L = Vi, X = Either ViL or ViH

1-8




MB98A5090-25

MB98A5100-25
MB98A5110-25
ADDRESS CONFIGURATION USING 8-BITBUS (CSH=H, CSL = L)
A2110 AD CSH CSL D15-D8 D7-Do
00 0000 0000 0000 0000 0000 H L High-Z 0 Add.
00 0000 0000 0000 0000 0001 H L High-Z 1 Add.
00 0000 0000 0000 0000 0010 H L High-Z 2 Add.
00 0000 0000 0000 0000 0011 H L High-Z 3 Add.
13 { L 1 l l l l l ! Ll
1M 111 11 111 1111 1100 H L High-2 4194300 Add
1M 1111 1111 1111 1111 1101 H L High-Z 4194301 Add.
11T 11 111 1t 1110 H L High-2 4194302 Add.
111111 111 111 111 1 H L High-Z 4194303 Add.
ADDRESS CONFIGURATION USING 8-BIT BUS (CSH =L, ESL = H)
A21 to AD CSH csL D15-D8 D7-D0
00 0000 0000 0000 0000 000X L H 1 Add. High-Z
00 0000 0000 0000 0000 001X L H 3 Add. High-Z
00 0000 0000 0000 0000 010X L H 5 Add. High-2Z
00 0000 0000 0000 0000 O11X L H 7 Add. High-Z
l l l l L l l l 1 ! Lol
11 1111 1111 11T 1111 100X L H 4194297 Add. High-Z
11t 1 11 101X L H 4194299 Add. High—Z
" 1111 1111 1111 1111 110X L H 4194301 Add. High-Z
11 1111 1 1111 1111 111X L H 4194303 Add. High-Z
Definition: X = Either "0~ or "1°. Even addresses are not available in this mode.
ADDRESS CONFIGURATION USING 16-BIT BUS (CSH=L,CSL = L)
A21to A0 CsH CsL D15-D8 D7-Do
00 0000 0000 0000 0000  0OOX L L 1 Add. 0 Add.
00 0000 0000 0000 0000 001X L L 3 Add. 2 Add.
00 0000 0000 0000 0000 010X L L 5 Add. 4 Add.
00 0000 0000 0000 0000 O11X L L 7 Add. 6 Add.
1 l l l i 13 l l 1l 1
1111 1111 1111 1111 100X L L 4194297 Add. 4194296 Add.
1 1111 1111 1111 1N 101X L L 4194299 Add. 4194298 Add.
111111 1110 1911 1111 110X L L 4194301 Add, 4194300 Add,
111111 11 1111 i1 X L L 4194303 Add. 4194302 Add.

Definition: X = Either 0" or *1~.



MB98A5090-25

MB98A5100-25
MB98A5110-25
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 475 50 5.28 v
Ground GND 0 0 0 v
Ambient Temperature Ta o 50 °C
(Recommended Operating conditions unless otherwise noted.)
Parameter Test Condition Symbol Min Max Unit
CSL = CSH 2 V0.2V lsgr 20 mA
Standby Supply Current
CSL=CSH =Vn lsg2 10.0 mA
i Cycle = Min.
Operating Supply Current Duty = 100%, lout = OmA lee 100 mA
Input Leakage Current Vin=0Vto Ve Iy -10 10 uA
Vig=0V to Vec
Qutput Leakage Current CSL =CSH =Vm luo -10 10 pA
OE = Vinor WE V.
input High Voltage Vi 22 Voo +03 v
Input Low Voltage Vi -0.3 08 v
Output High Voltage lot = —1.0mA Vou 24 v
Output Low Voltage lou=2.1mA VoL 04 v
Note: All voltages are referenced to GND
(Ta= 25°C, f = 1MH2z)
Parameter Symbal Min Typ Max Unit
Input Capacitance (Viy = OV} Cw 45 pF
O Capacitance (Vio = OV) Cour 45 pF
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Fig. 4 — AC TEST CONDITIONS

® Input Pulse Levels. 0.6V to 2.4V
® Input Pulse Rise & Fall Times: tT = 5ns (Transient between 0 8V and 2 2V)
e Timing Reference Levels

Input: ViL =0.BV, VIH=2 2V

CL
Qutput VoL = 0.8V, VoH = 2.0V
* Output Load: 1TTL gate + Cu (100pF)

AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

READ CYCLE
Parameter Symbol Min Max Unit
Address Access Time * 1 tacc 250 ns
Chip Select Accsess Time tcs 250 ns
Output Enable to Output Valid - 1 OE 120 ns
Qutput Disable Time - 2 toF 100 ns
Output Hold Time toH 0 ns

Note: - 1 toE may be delayed up to tacc—toE after the faliing edge of CSL, CSH without impact on tacc.
2 toF is specified from the rising edge of OE, TSL or CSH, whichever occurs first.
Output Float is defined as the point where data is no Idnger drivén.
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AC CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted.)
READ CYCLE TIMING DIAGRAM

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

CSL = CSH = OE = Vi: x 16-bit Bus Organization

VIH
1 Address®
A1-A21
¢ ) Vi

X

tacc

toH =

Vow
D8-D15 or

Do bz Vo PREVIOUS DATA VALID :}>>>><<<<<:

DATA VALID

Note: "AQ = Either ViL or Vin.

‘Undefined

READ CYCLE 22 CSH = Viu, CSL = OE = Vi x 8-bit Bus Organization

VH
Adcress ><
(AO-A21)
1ACC
toH =
VoH < -
Do-b7 PREVIOUS DATA VALID }>>>><<<<{ DATA VALID
Voo V. IS

:Undefined
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions uniess otherwise noted.)

READ CYCLE TIMING DIAGRAM

READCYCLE 3: CSH = VM : x 8-bit Bus Organization

ViH p
Address ><
AC-A21
{ ) viL 7

NN\ R AAAAIAIA

toE

toH

VoH High-Z ST High-Z

ATA VAL!
Do-D7 &S D LD

VoL

N I
N/

‘Undefined
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AC CHARACTERISTICS (Continued)

(Recommended operating conditions unless otherwise noted.)

READ CYCLE TIMING DIAGRAM

READ CYCLE 4:

Address”
(A1-A21) ViL
ViH
CSH
Vi
p— ViH
OE
Vio
Vor
D8-D15
VoL

READ CYCLE &:

Address®
(A1-A21)
— Vm
SH = CSL
Vie
— Vi
OE
Vi
VoK
Do-D15
VoL

CSL = VH" x 8-bit Bus Organization

o

A AP PAAA

SN

P AP AAAA

SL =

S
toE toF
toH
High-Z ol
T<<SL DATA VALID

= High-Z
=

SH = ViL: x 16-bit Bus Organization

NN e A
HgnZ << DATA w«uo%}ﬂ

:Undefined

Note: * AO = Either Vit or ViH.
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MB98A5100-25
MB98A5110-25
68-PIN MEMORY CARD
(CASE No.: CRD-68P-M02)
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