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DATA SHEET

MB8431/32-90/-90L/-90LL/-12/-12L/-12LL
CMOS 16K-BIT DUAL-PORT SRAM

2K x 8 Bits CMOS Dual-Port Static Random Access
Memory

The Fujitsu MB8431 and MBB432 are 2,048 words x 8 bits dual-port static high
performance, random access memories fabricated with CMOS technology. MB8431
and MB8432 provide the user with two separately controlled VO ports with independent
addresses, Chip Select (C5), Write Enable (WE), Output Enable (OE), and 1O ‘
functions. This arrangement permits independent access to any memory location for DIP-52P—MO1
either a Read or Write operation — a useful feature for shared data processi (MB8431)
applications. These devices have an automatic power-down feature controlled by TS,

To avoid data contantion on the same address, a BUSY input is provided for address
arbitration; in addition, MB8431 utilizes an interrupt (TNT) flag which allows
communication between systems on either side of the RAM. Beth devices use a single
+5 V power supply and all pins are TTL-compatible. A simpliified block diagram of the
SRAM is shown in Figure 1.

Some typical applications for these memory devices are multiprocessing systems, FPT-64P-MO1
distributed networks, external register files, and peripheral controllers. (MB8431)

o Organization: 2,048 words x 8 bits
s Static oparation: no clocks or timing strobe required
* Access time: taa=tacg =90 ns max. (MBB8431/32-90)

(MB8431/32-90L/-90LL)
taa = tacg = 120 ns max. (MB8431/32-12)
(MB8431/32-12/-12LL) DIP—48P—MO02
+ Power consumption for the standard version: (MB8432)

660 mW max. (Both ports active)
385 mW max. {One port active)

38.5 mW max. {Both ports standby, TTL) Pin Assignment
11 mW max. (Both ports standby, CMOS)

¢ Power consumption for the L and LL-versions:
495 mW max. (Both ports active)
275 mW max. (One port active)
27.5 mW max. (Both ports standby, TTL)
1.1 mW max. (Both ports standby, CMOS)

Single +5 V supply +10% tolerance

TTL compatible inputs and outputs

Three-state outputs with CR-tie capacity

Electrostatic protection for ali inputs and outputs

Data retention voltage: 2 V min.

Address arbitration function: BUSY input

Interrupt function for communication between systems (MB84371 only): INT flag
Expansion capability using MB8421/22 (Master) and MB8431/32 (Slave)

Standard Plastic Packages:
48-pin DIP MB8432-xx(LLL)P
S52-pin DIP MB8431-xx(LLL)P
64-pin QFP MB8431-xx(LLL)PFQ

See page 4-81
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MB8431/32-90/-90L/-90LL

MB8431/32-12/-12L/-12LL
ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Supply Voltage Veo 051047 v
input Voltage on any pin with respect v 0510 v
10 Vss N Vee +40.5
Output Voltage on any /O pin with v, 051t v
respect 10 Vas out Vec +0.5
Output Current loyt 120 mA
Power dissipation Po 1.0 w
Temperature Under Bias Taus -10 to +B85 °C
Storage Temperature Tsra —40 10 +125 °C

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to the conditions as
detailed in the operational sections of this data sheet. Exposure to absclute
maximum rating conditions for extended periods may affect device reliability.

LEFT PORT RIGHT PORT NAMES
_ Chip
s, CSa Select Input
— _ Write
WE, WE- Enable Input
I _ Cutput
OE, OEn Enable Input
- _ Intemupt *
INT, iNTn Flag Output

Busy
Add
AD. to A10, AOq 10 A10, In;:f ?
Data
YO0 to YO7, /OO0g to /OT7g InpuvOutput
Veo Power
GND Ground

*: Applies to MB8431 only.
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Fig. 1 — MB8431/32/31L/32L BLOCK DIAGRAM

WEC> } WE, WEq { <1 WEn
CS. > 4 e <_1CSx
QCE, OEa

OE, OEn
1100~ -WOT7, 8 8 O0g- -/O7R
Left Data /O Buffer /O Buffer 3 Right Data
Port Port
A7 -A10L 4 Columnr < > Columnr 4 <) A7w -A10a

7 <:> <:> 7
AO--A6, > N Memory Array i <] A0k -A6n

Interrupt Logic

BUSY, J l {— BUSYa

INT, (Note) <=¥ INTa (Note)

Note: MB8431 only.

CAPACITANCE (r,-25°¢, 1= 1MH2)

Parameter Symbol Typ Max Unit
Input Capacitance (VIN=0V) Cw 10 pF
170 Capacitance {Vi/O=0V) Cwo 10 pF
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RECOMMENDED OPERATING CONDITIONS

{Referenced to VSS)
Parameter Symbol Min Typ Max Unit
Supply Voitage Veeo 45 5.0 55 \
Operating Temperature Ta 0 70 C
{Recommended operating conditions unless otherwise noted.)
MB8431/ MB8431/
Parameter Symbol Condition MB8432-80/12 MB8432-80L/90LL12L/12LL | unit
Min _Max Min Max
Operating Cyde=Min.
Supply Current lec Duty=100% 120 a0 mA
(Both ports Active) lour=0mA
Both ports=Standby
n - T 7 5 -
One port=Standby
\se2 CS. or CSp=V, 70 50 mA
Standby lour=0mA
Supply Current
Both ports=Full standby
lsas CS, & CS2Vec 0.2V 2 0.2 mA
One port=Full standby
lsna CSi or CS2Vec 0.2V, 70 50 mA
|ou'|'=0ﬂ"lA
Input Leakage Current Im Vin=0V to Vg -10 10 -10 10 HA
Output Leakage Current ) TE=Vin, VO=0V 10 Vo -10 10 -10 10 HA
Input Low Voltage Vi -0.3"1 0.8 -0.3"1 08 v
Qutput High Voliage Von *2 lour=—1.0mA 24 24 v
Cutput Low Voltage Vo lour=3.2mA 04 0.4 v
Output Low Voltage for _
Open_Drain VoL lour=BmA 0.4 0.4 v

*1 Undershoot —3.0V min at less than 20ns pulse width.
*2 The INT pins require pull-up resistors becausae they are open—drain outputs.
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MB8431/32-12/-12L/-12LL
AC TEST CONDITIONS

« |nput Puise Levels: OV to 3.0V

+ Input Pulse Rise & Fall Times: tR, tF=5ns

+ Timing Reference Levels: 1.5V

« Cutput Load

_151 +5V
g 12500 5755
Vo INT
100pF * :: § 775 :: S50pF *
777 777 777
* Including Jig and stray capacitance
a-71
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

READ CYCLE
MB8431-00/90L/90LL | MB8431-12/12L12LL
Parameter Symbol MB8432-00/90L/90LL | MB8432-12/12L112LL Unht
Min Max Min Max
Read Cycle Time tac 20 120 ns
Address Acoass Time taa 20 120 ns
Chip Select Access Time tacs 90 120 ns
Cutput Enable Access Time taoe 40 50 ns
Cutput Hold from Address Change tow 10 10 ns
Chip Select to Output Low-Z *2 terz 5 ns
Output Enabie to Cutput Low-2Z "2 towz ns
Chip Select to Output High-2 *2 tenz 40 50 ns
Output Enable to Output High-Z *2 touz 40 50 ns
Power up from Chip Select ey 0 0 ns
Power down from Chip Select tp 50 60 ns
n READ CYCLE TIMING DIAGRAMS (WE=Vm)
READ CYCLE No. | {ADDRESS CONTROLLED) (CS=0OE=Vy)
[ tre al
ADDRESS *
taa {
j—— 1, -—-I
Dour PREVIOUS DATA VALID DATA VALID
1
READ CYCLE No. Il *1 (€5 CONTROLLED)
Le. ol
thc
ADDRESS % *
Laa
S AANMDWWN\X Y7777777
tacs
o 2 o2 |
CIANNNNNNNNN | K777777777
I laoe towz *2 ™
p— 10 *2 ——in
HIGH-Z
Doyr DATA VALID
|
L— teu [ tep
Vec CURRENT ISB 50% lec 50%
POA oot care [/ 7 /] : ndsfined

Note: ‘1 Address should be fixed before high—to—low transition of CS,
“2 This parameter is specified at the point of £500mV from steady state voltage with output capacitance SpF.
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MB8431/32-12/-12L/-12LL
WRITE CYCLE
MB8431-80/90L/90LL | MB8431-12/12L/12LL
Parameter Symbol MBE£432-90/90L/90LL | MBB432-12/12L/12LL Unit
Min Max Min Max
Write Cycle Time twe 90 120 ns
Address Valid to End of Write taw 85 100 ns
Chip Select to End of Write tow 85 100 ns
Address Setup Time Tas 0 0 ns
Write Pulse Width twp 60 70 ns
Write Recovery Time twr 0 o] ns
Data Valid to End of Write tow 40 40 ns
Data Hold Time tou 0 4] ns
Write Enable to Output Low-Z *4 tow 0 0 ns
Write Enable to Output High-Z *4 twz 40 50 ns

WRITE CYCLE TIMING DIAGRAMS (OE=Don't care)
WRITE CYCLE No. 1*1*2*3: (W_E CONTROLLED)

[ twe
ADDRESS * X

taw

= ANMMWNNNNK . JIIIIIII
e - twn

WE FA\K £

j——— tow —a— Ly

HIGH-Z

. HIGH-Z
D DATA VALID

a4 tow *4

HIGH-Z

Dour

Note: *1 WE must be high during address transition.
*2 IfOE, CS are in the READ Mode, 1/ pins are in the output state so that the input signals of opposite phase to the outputs mustnot
be applied. _
*3 if CS goes high prior 10 or coincident with WE transition to high, the output remains in high impedance state.
*4 Transition is measured at the point of £500mV from steady state voltage with C,=5pF.
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WRITE CYCLE No. Il *1°2*3 : (CS CONTROLLED)

DIN

HIGH-Z
n DOUT

ADDRESS ) L
& PN A
OOV X/

m : Don't Care 'II‘ . Undefined

Note:  *1 WE must be high during address transition.

*2 |fOE, CSare in the READ Mode, 110 pins are in the output state so that the input signals of opposite phasa 1o the outputs must not

be applied.

*3 1f CS goes high prior to or coincident with WE transition to high, the output remains in high impedance state.
"4 This parameter is specified at the point of £500mV from steady state voltage with output capacitance SpF.
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SLAVE BUSY TIMING
MB8431-00/90L/90LL | MB8431-12/12LM12LL
Parameter Symbol MB8432-80/90L/90LL | MBB432-12/12L/12LL Unht
Min Max Min Max
Busy Access Time tao 0 0 ns
Write Set Up Time To Busy tws -10 -10 ns
Write Held Time From Busy Twn 20 25 ns
CONTENTION CYCLE TIMING DIAGRAMS (WE=Vin)
CONTENTION READ CYCLE No. | *1 2 ; (ADDRESS CONTROLLED) (CS=OE=Vy)
ADDRESS g * X
{ADDRESS )
BUSYg \ *
(BUSYL) tao -
tan
h—  ton  —
Dourn previous DATA VALID X X X XOXOXOOOOOOOCK DATA VALID
{Dourt)
CONTENTION READ CYCLE No. 11 *1 *3 ; {CS CONTROLLED)
CSs K. /
(Cs)
BUSYg
(BUSY) \ 't teo - tonz *4
Tacs
torz 4
Douta DATA VALID
(Dourl)
Note: *1 In casae of dualaccess at the same memory location, the port that access the RAM first sets the BUSY flag high.
*2 CS must be low before or coincident with transition of address.
*3 Address is valid prior to cincident with high—to—low transition of CS.
*4 This parameter is specified at the point of +500mV from steady state voltage with output capacitance SpF.
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CONTENTION CYCLE TIMING DIAGRAMS

CONTENTION WRITE CYCLE No. | *1 *2 *3 (WE CONTROLLED)

ADDRESS 5
(ADDRESS )

BUSY,
(BUSY.,)

tws

e )
T, .

twp ——————

}{

DINR
(DIHL)

CONTENTION WRITE CYCLE No. i *3 ; *1 *2 *3 (CS CONTROLLED)

t_ Tom
DATA VALID
I\

. INIINIIII

e

|\ DATA VALID

Note: *1 WE must be high during address transition.

‘2 /O pins are in the output state, so the input signals of opposite phase must not be applied.
*3 During BUSY input is low, write operation can not be excuted even if WE is low.
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INTERRUPT TIMING *1
MB8431-80/90L/90LL | MB8431-12/12L12LL
Parameter Symbol MB8432-60/90L/90LL | MB8432-12/42L12LL Unh
Min Max Min Max
INT Set Time tins 80 100 ns
INT Reset Time tnn 80 100 ns

INTERRUPT CYCLE TIMING DIAGRAMS *1

INTERRUPT CYCLE
ADDRESS n 7EE (7FF)
(ADDRESS \)
tas  — fwr
e N
WE
WEY

ADDRESS | * 7FE (7FF)

(ADDRESS »)
b

= ANMVNONVNNNNNNNANNNNNNANNANNNE

(OEg)
plf—r t.qn —y
j— b ———— lhn ———m
NI ]‘
(INTg)

'II : Undefined

Note: "1 Applies to MB8431 only.
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DATA RETENTION CHARACTERISTICS

{(Recommended operating conditions unless otherwise noted.

Parameter Symbol Min Typ Max Unit

Data Retention Supply Voltage Vor 20 55 v
Standard 0.2 mA

Data Retention Supply Current *1 L-Version lon 20 HA
LL—Version *2 2 pA

Data Retention Setup Time tors 4] ns
Operation Racovery Time ta tac ns

Note:  *1 Voc=Vor=3V, TS & CSp2Vec-0.2V
*2 Voa=3V, Tx=0°C 1o 40°C

DATA RETENTION TIMING
DATA RETENTION

Vee 4.5v* Von 45v
tors { th ——

CS2Vor-0.2V
s Ezz.zv \= oe0 / 2.2v\;§ ‘: E}

POWER ON/RESET CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

MB8431-00/90L/90LL { MB8431-12/12L/12LL
Parameter Symbol MB8432-60/90L/90LL | MB8432-12/12L/12LL Unit
Min Max Min Max
Power Up Time *1 tyn 0.05 50 0.05 50 ms
Power Off Time *2 torF 1 1 S

*1 This is required to keap normal operation for power on/reset dircuit which initialize INT output 10 “H" automatically when Vg is applied.
*2 This is required to keep normal operation for power on/reset circuit which Ve is repeatly tum on/off.

POWER ON/RESET TIMING

45V
Vee
o.2v

tosr
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Function Description:
1. ORGANIZATION:

MB8431/32 are 2K words x 8 bit Dual port Static Random Access Memory.

Each port has independent addresses, chip select (CS), write enable {(WE), output enable (OF) and data inputioutput (1/0) functions.

2. SLAVE BUSY FUNCTION:
In order to do bit expansion using 8 bit width dual port RAM such as MB8421/22, two or more parts should be connected paralel. But such
case, there is a possibility, which depends on arbitration timing, of outputting BUSY signal to different parts and put both CPUs in waiting state.
This causes a trouble. Using MB8431/32 which have slave busy function (busy input) is one of the solutaion for such trouble. Bit expansion is
easily achievable to pair-use slave type dual port RAM such as MB8431/32 and master type dual port RAM such as MB8421/22.

(Example)

As an example, Fig1 shows 16 bit dual port memory system.

In this system, master type Dual port RAM (MB8421/22) judge arbitration for address contention and output result of the judgement from BUSY pin.
This output retumed to CPU and make the CPU in waiting state and also the output is applied to slave type dual port RAM (MB8431/32).
Though slave type dual port RAM (MB8431/32) do not judge for arbitration, they have BUSY input pin and inhibit wtite operation of the
commespondent port during "L" signal form BUSY output of master type dual port RAM (MB8421/22) is applied to the BUSY input.

A system consists of one master dual port RAM (MB8421/22) and three slave dual port RAMs (MB8431/32) is harmonized for 32 bit application.

CPU_ CPUg
ROY /0 A A o RDY
PN Z N < N PN
1) A A K11
MB8421
or
:> MB8422
81 VO (Mastor) VOr G
BUSY, BUSYg
11 ] AL Ag < 1
MB8431
or
MB8432
9 Oy (Slave) VCn G
BUSY, BUSYn
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3. INTERRUPT FUNCTION: .
The interrupt function (INT] is provided to allow communication between the systems on either sides of the dual—port RAM. INT is set to
low, when the processor on the right port writes te address 7FE (AO=L and A1 to A10=H). INT, is then reset to High, when the left port

acknowledges by reading the same address 7FE. Thus the address 7FE is like a 8 bit word mail-box transferring information from
the right—port to the left—port.

INTq on the other hand is set 1o low, when processor on the left port writes 1o the address 7FF (A=0 to A10=H). INTx is reset to High, when
the right port acknowledges by reading this address. Hence, the address 7FF is a second 8 bit word mail-box transferring information form
the left port to the right port.

The TNT,_ and TNT, are set to High on power—up. If the port is in tha standby mode, it can still get interrupted by the processor on the other
side.

In case he BUSY flag is set to low, then the pertinent port can not set or reset the INT flag.
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MB8431/32-12/-12L/-121L
TOP VIEW TOP VIEW
=] i = o 5
Sl oA
BUSY, (3 WEs BUSY, []3 ) WEs
Ao, 4 BUSYa INT, 4 L] BUSYa
OE. 5 A10n N.C. 5 3 INT»
= I OFn A10. 6 =g
AL 7 AOn OF, 7 Al0n
Az s Aln AO_ 8 ) OFn
AL e A2 Al 9 =] AOn
A8 1o Adn A2, 1 Ala
=} Adg A3, ) A2
AL 12 A5, Ady ) A3a
A7, 313 A6n AS, ) Adn
A8, 314 ATa A6 ) ASa
As, 15 ABn A7, ) Aba
oo, [ 16 Agn A8, 3 A7a
o1, 417 VO7n A9, ) A8,
o2, 18 VO6n 100, ) A%,
vos, 19 VOSn Vo1, ) VOO
o8, 520 VO4n Vo2, ) 1O1a
vos, [ VG3n VG3, ) VO2a
vos, [22 VO2n o4, =) VO3a
vo7. Cjes3 O1r VoS, [ V04,
GND a4 1/O0n boe, =
L Ll
—— GND FA V074
MB8431

NC. C.

OE, NC.

AOD, OEn

Al AOw

A2, Alg

A3L AZR

A4 A3n

i &

L A

A7 TOP VIEW Ao

A8, A7a

A9, ABa

NC. A9,

N.C. N.C.

N N.C.

Voo, NC.

2 -

L L.}

V8. L3319 51 23, 25 27 20 81331 VO5a

20° 207247726 28 30" 32
| 1

4-81

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6173872/MB8431-12.html

MB8431/32-90/-90L/-90L L
MB8431/32-12/-12L/-12LL

52-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. . DIP-52P-M01{)

- 1860 " 9847251 329
[aTalalalslalalalstalalelalelalaletalolalatalalalsl =3 1 15° MAX
NOEXT 543+.010
O (13.80£0.25)
INDEX-2 600(15.24)
TYP u
UUUUU UL UUU U U U UUUUOUTOUUTT ' L-— =<
039 920
.010£.002
(1_ooj875°) {0.25 £ 0.05)

.207(5.25) MAX

070(1.778) 070+ 007 H 018+.004 020(0.51) MIN
MAX T(1.778+0.18} " (0.45+0.10)

1.750(44 45) REF

Dimensions in

@]903 FIllITSll LIHITED 0520028-20 inches (millimeters)
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48-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-48P-M02)
+.008 +0.20 ‘

e 23727 %0257 930 —I
ANANAANNAANAAANANAAARAN _ﬁ_:,‘TLwMAx
INDEX-1 f

5431 010
O O (13.80+0.25)
600(15.24)
INDEX-2 ! TvP
‘UUUOTEJOUVVUUV IVVVO'\ZHOUUUUVUV . TR
| + +
- -0 B e {025+ 0.05)

0.865%3-50) (1.271359 R

- 195(4.96) MAX

118(3.00] MIN
050(1.27) | .100(2.54) | o018+ 003
MAX v "(0.45£0.08) 020(0.51) MIN
Dimensions in
© 1988 FUIITSU LIMITED D4BO03S-3C inches (millimeters)
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—. 972+ 016(24 70+ 0.40)

B 787(20 00) 3%
51
-~ RRRRRARARARARARARAN T
—_ ==’/
= —
= = | e ote
= = = { t )
E O O :.551(14,06)
INDEX
= o =
e

POV | | LLLLLL
J

T, -

FlQuuut
]

—L7| -006(0.15) |

f ‘-— .709(18.00) REF

© 1988 FUITSH LIMITED F64005S-6C

878+ 016(22.30:040)

0394(1.00) 016+ 004
TyP {040+ 0.10) ] 008(0.20) ¥
A g
i

|
|
|
i
|
|
|
|
|
i
|
|
|
|
f
i
1
!

64-LEAD PLASTIC FLAT PACKAGE
{Case No. @ FPT-64P-M0I)

. 132(3.35) MAX
[ I(SEATED HEIGHT)
! 1 .002(0.05) MIN
| [T(STAND OFF)

)|
[
p

) 642+.016
{ {16.30+0.40)

A472(12.00}
REF

Details of “A” part

iy

006 + 002

{0.15£0.09)

Details of "B"" part

016(0.40)
007(0.18)
MAX 047+ 008
|025(0 63) ~1.20£020)
MAX
,,,,,,,,,,,,,,,,,,, J

Dimensions in
inches {millimeters)
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