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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 MB8432 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 controlied IIOportswrth independent
addresses, Chip Select (CS), Write Enable , Output Enable (OE), and 1O
functions. This arrangement permits independent access 1o any memory location for DIP-52P-MO1
either a Read or Write operation — a useful feature for shared data prooessé? (MB8431)
applications. These devices have an automatic power-down feature controlied by

To avoid data contention on the same address, a BUSY input is provided for address

arbitration; in addition, MB8431 utilizes an interrupt (INT) flag which allows

communication between systems on either side of the RAM. Both devices use a single

+5 V power supply and all pins are TTL-compatible. A simplified 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)

¢ Organization: 2,048 words x 8 bits
» Static operation: no clocks or timing strobe required

e Accesstime: taa = tacs = 90 ns max. (M88431 132-90)
MB8431/32-90L/-90LL)

taa = tacs = 120 ns max. (M83431/32-12)
(MB8431/32-12L/-12LL) DIP-48P-M02
* Powaer consumption for the standard version: (MB8432)
660 mW max. (Both ports a?vive)
385 mW max. (One port active)
38.5 mW max. (Both ports standby, TTL) PIn Assignment
11 mWmax. (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. (Bath ports standby, CMQS)

Single +5 V supply £10% tolerance
TTL compatible inputs and outputs Sea page 4-81
Three-state outputs with OR-tie capacity

Electrostatic protection for all inputs and outputs

Data retention voltage: 2 V min.

Address arbitration function: BUSY input

Interrupt function for communication between systems (MB8437 only): TNT flag
Expansion capability using MBs421122 (Master) and MB8431/32 (Slave)

Standard Plastic P
48pin  DIP MBS432-xx(LiLL)P
52-pin  DIP MB8431-xx{LLL)P
64pin QFP MB8431-xx(LLL)PFQ
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| , T-46-23.12
MB8431/32-90/-90L/-80LL
MB8431/32-12/-12L/-12LL
ABSOLUTE MAXIMUM RATINGS (See NOTE)
Rating Symbol Value Unit
Supply Voltage Vee 050 +7 v
Input Voltage on any pin with respect V, -05% v
to Vas w Ve +0.5
Output Voltage on any VO pin with V, 051 v
respect 10 Vas our Vo +0.5
Output Current lour 120 mA
Power dissipation Po 10 w
Temperature Under Bias Tous —10 to +85 °C
Storage Temperature Tsre -40 0 +125 °C

Note:  Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be resticted to the conditions as
detailed in the operational ions of this data sheet. Exposure o absolute

maximum rating conditions for extended periods may affect device refiability.

PIN NAMES
LEFT PORT RIGHT PORT NAMES
— S Chip
CS. CSr Select Input
_ _ Write
WE, WEsx Enable Input
— — Output
OF, OEa Enable input
_ — Intorrupt *
INT, INTR Flag Output
N — Busy
BUSY, BUSYa Flag Input
20,10 ATO, ADnto A10n ey
Data
OO to VO7, VOO0 to VO7a InputOutput
Voc Power
GND Ground

*: Applies 1o MB8431 only.
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T-46-23-12
MB8431/32-90/-80L/-90LL
MB8431/32-12/-12L/-12LL
Fig. 1 — MB8431/32/31L/32L BLOCK DIAGRAM
— ™ —
WE, L A | <_] WEn
TS, Vb e D Yo
OE, OEn
O > <] OEx
VOO0~ -VO7, nﬂ 8 8 YO0g- -1/O7a
Leht 1O Buffer VO Buffer 123 Right Data
Port Port
A | N
AT--A10, C>FE Solumn ( ) Solumn 4 L1 a7, -AT04

7 7
e—— K G IS IN... < Aot

Interrupt Logic
BusY, < I C— BUSY»
INT, (Note) <= INTx (Note)
Note:  MB8431 only.
CAPACITANCE (1,-25°¢, 1= 1mHz)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN=0V) Cwm 10 pF
/O Capacitance (VIO=0V) Cwo 10 pF
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T-46-23-12
MB8431/32-90/-90L/-90LL
MB8431/32-12/-12L/-12LL
(Referenced to VSS)
Parameter Symbol Min Typ Max Unlt
Supply Voltage Veo 45 50 55 v
Operating Tomperature Ta 0 70 °C
(Recommended operating conditions unless otherwise noted.)
MB8431/ MB8431/
Parameter Symbol Condition MB8432-80/12 MB8432-00L/90LL/12L/12LL | uUnit
Min Max Min Max
Operating Cycle=Min,
Supply Current lec Duty=100% 120 90 mA
{Both ports Active) lour=OmA
Both ports=Standb
A i onvmd 7 s mA
One port=Standb:
lase '591 :rogssv... Y 70 50 mA
Standby
Supply Current Both ports=Full standby
ull s
lass TS, 8 CSn2Vec-0.2V 2 02 mA
One port=Full standby
less CSy or CSa2Vee-0.2V, 70 50 mA
loyr=0mA
Input Leakage Current lu Vin=0V to Vee -10 10 -10 10 BA
Output Leakage Current o TE=Ve,, OOV 10 Ve -10 i0 -10 10 HA
Input High Voltage Vi 2.2 Vec+0.3 22 Vee+0.3 v
Input Low Voltage Vi 0.3 0.8 03" 08 v
Output High Voltage Von *2 lour=—1.0mA 24 24 v
Output Low Vohage Vou lour=3.2mA 04 04 v
bt Sow Voktage for Vo lour=8mA 04 04 v
*1 Undershoot —3.0V min at less than 20ns pulse width.
*2 The INT pins require pull-up they are open—drain outputs.
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T-46-23-12
MB38431/32-90/-90L/-90LL
MB8431/32-12/-12L/-12LL
AC TEST CONDITIONS
* Input Pulse Levels: 0V to 3.0V
e Input Pulse Rise & Fall Times: 1R, tF=5ns
« Timing Reference Levels: 15V
o Output Load
v v
§ 1250Q g 5750
o INT
100pF° § 7750 —— sopF*
777 777 777
* Including Jig and stray capacitance
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MB8431/32-90/-90L/-90LL T-46-23-12
MB8431/32-12/-12L/-12LL

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

READ CYCLE
MB8431-60/90L/90LL | MB8431-1212L/12LL |
Parameter Symbol MB8432-00/90L/90LL | MB8432-12/12L/12LL Unit
Min Max Min Max
Read Cycle Time tac 90 120 ns
Address Access Time tan 90 120 ns
Chip Select Access Time tacs 90 120 ns
Output Enable Access Time tace 40 50 ns
Output Hold from Address Change ton 10 10 ns
Chip Select to Output Low-Z "2 toz 5 5 ns
Output Enable to Output Low-Z *2 torz 5 5 ns
Chip Select to Output High—Z *2 tonz 40 50 ns
Output Enable to Output High-Z *2 tonz 40 50 ns
Power up from Chip Select tou [} 0 ns
Power down from Chip Select teo 50 60 ns
READ CYCLE TIMING DIAGRAMS (WE=Vi)
READ CYCLE No. | (ADDRESS CIONTROLLED) (CS=OE=v) . n
ADDRESS £ *
ta |
je—— —-l

Dour PREVIOUS DATA VALID DATA VALID '
T

READ CYCLE No. i *1 {CS CONTROLLED) ‘

cxvon—— - 1

| taa

35 SNOOINRRRY

| taoe tonz*2 ™
pe— 1oz 2 —w
HIGH-Z

o
N
\
\
\
\
\
§
N

Dour DATA VALID

),
I-— tou —:lh I-— teo —L
Vee CURRENT I1SB 50% lee 50%

DO : pont care [/ /7] : undefined

Note: *1 Address should be fixed before high-to—ow transition of CS.
*2 This parameter is specified at the point of £500mV from steady state voltage with output capacitance 5pF.
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MB8431/32-90/-90L/-90LL
MB8431/32-12/-12L/-12LL
WRITE CYCLE
MB8431-980/90L/90LL | MB8431—12/12L/12LL
Paramater Symbol MB8432-90/90L/90LL | MB3432-12/12L/12LL Unit
Min Max Min Max
Write Cycle Time twe 0 120 ns
Address Valid to End of Write taw 85 100 ns
Chip Select to End of Write tow 85 100 ns
Addrass Setup Time s 0 0 ns
Write Pulse Width twe 60 70 ns
Write Recovery Time twr 0 0 ns
Data Valid to End of Write tow 40 40 ns
Data Hold Time ton 0 0 ns
Write Enable to Output Low-Z *4 tow 0 0 ns
Write Enable to Output High-Z "4 Wz 40 50 ns
WRITE CYCLE TIMING DIAGRAMS (OE=Don't care)
WRITE CYCLE No. | *1 *2 *3 - (WE CONTROLLED)
1 we . |
ADDRESS *
taw
tow
CEEANNNNNNNN 1777
i s twe hoid !
— v
W EANN /
tow ton
Du HIGH-Z DATA VALID HIGH-Z
w4 tow "4
HIGH-Z
Dour
Note: *1 WE must be high during address transition.
*2 IfOE, CS are in the READ Mode, /0 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 to 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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T-46 ~23- 12
MB8431/32-90/-80L/-90LL
MB8431/32-12/-12L/-12LL
WRITE CYGLE No. Il *1 *2 *3 : (G5 CONTROLLED)
twe |
ADDRESS X }
taw twa
le ~ -
= AR J

% NNNNNNNNRANNNY L71777777

t— tow —Ste— tou
D P DATA VALID

touz 4 twz *4

n HIGH-2Z HIGH-2Z
Dour

m : Don't Care W : Undefined
Note: *1 WE must be high during address transition.

*2 IfOE, CSare in the READ Mode, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not
be applied.

*3 1 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 5pF.
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T-46-23-12
MB#8431/32-90/-90L/-90LL
MB8431/32-12/-12L/-12LL
SLAVE BUSY TIMING
MB8431-90/90L/90LL | MB8431-12/12L/12LL
Parameter Symbot MB8432-00/00L/90LL. | MB8432-12112LM12LL Unht
Win Max Min Max

Busy Access Time too 0 o ns

Write Set Up Time To Busy tws -10 -10 ns

Write Hold Time From Busy twn 20 25 ns

CONTENTION CYCLE TIMING DIAGRAMS (WE=Vix)
CONTENTION READ CYCLE No. | *1 *2 : (ADDRESS CONTROLLED) (CS+~OEx=Vy)

ADDRESS *
(ADDRESS |) X

BUSY, \
(BUS' -V' b — k [

1%

e— oy —>

Dovm pRevious bATA vALID XOXOXOXOXOOOOOOOOCX DATA VALID
{Dour)

CONTENTION READ CYCLE No. Il *1 *3 : (CS CONTROLLED)

%, X A
BUSY, \
(BUSY) — —*‘ oo -+ tonz *4
teiz "4
oo —————XXXXXXXXXKXXXXKK owavun )
Note: ‘1 In case of dualaccess at the same memory location, the port that

Inc 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 ® 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 5pF.
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T-46-23.
MB8431/32-90/-90L/-90LL 23-12
MB8431/32-12/-12L/-12LL i

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

ADDRESS n
(ADDRESS )

- e il }
BUSY,
(BUSY) I.\_———’I

tws — wy —

twe
X y

WE;
WE)

- ton
Don DATAVAULD }—————
(D}

CONTENTION WRITE CYCLE No. 113 : *1 *2 *3 (CS CONTROLLED)

= — \ £

(Csy)

twe
W-E-
WE) |‘ 77777
l tow ton
D DATA VALID ettt

O \_DATAVAID

Note: *1 WE must be high during address transition.
“2 1/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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T-46-23-12
MB8431/32-90/-80L/-90LL
MB8431/32-12/-12L/-12LL
INTERRUPT TIMING *1
MB8431-50/90L/90LL | MB8431-12/12L/12LL
Parameter Symbol MB8432-80/90L/90LL | MB8432-12/12L112LL Unlt
Min Max Min Max
INT Set Time tws 80 100 ns
INT Reset Time twn 80 100 ns

INTERRUPT CYCLE TIMING DIAGRAMS *1
INTERRUPT CYCLE

ADDRESS 4 7FE (7FF)
(ADDRESS )
taa = twr
— ——ﬁ
WE
WE)

ADDRESS . * 7FE (7FF)
(ADDRESS g)

twn —>

v,  LLLLLLLLLLE

& JALALALARLRARIRARARRRRRRNNN

l‘— twa
fe—  tus je—— twn
INT,
(INTR)

/ / /) : undstined

Note: *1 Applies to MB8431 only.
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-23-12
MB8431/32-90/-90L/-80LL T-46 23
MB8431/32-12/-12L/-12LL

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.

Parameieor Symbot Min Typ Max Unit

Data Retontion Supply Voltage Von 20 55 v
Standard 0.2 mA

Data Retention Supply Current*1 | ~L—Version ~ lon 20 pA
LL-Version *2 . 2 MA

Data Retention Setup Time tora [+] ns
Operation Recovery Time t tac ns

Note:  *1 Vee=Vor=3V, TSy & TSa2Vee-0.2V
*2 Voa=3V, Ta=0°C 10 40°C

DATA RETENTION TIMING

DATA RETENTION
DATA RETENTION MODE
Vee A.SVj\ Vor ' asv
tors | ta ——>]
CSaVor-0.2V
& 777Fm = 7223 N\\\

POWER ON/RESET CHARACTERISTICS

Recommended operating conditions unless otherwise noted.)

MB8431-90/90L/90LL | MB8431-12/12L/12LL
Parameter Symbot | MB8432-90/90L/50LL | MB2432-1212L/12LL Unit
Min Max Min Max

Power Up Time *1 tvm 0.05 50 0.05 50 ms
Power Off Time *2 [ ] 1 [

*1 This is required to keepnotmal oporanonforpmeronlresetamnwmch initialize TNT output to "H* automatically when Ve is applied.

*2 This is required 10 keep for power on/reset circuit which Ve is repeatly tum on/off.

POWER ON/RESET TIMING
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MB8431/32-90/-90L/-90LL
MB8431/32-12/-12L/-12LL

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 inputoutput (I/0) functions.

2. SLAVE BUSY FUNCTION:
In order to co bit expansion using 8 bit width dual port RAM such as MBB421/22, 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 ports and putboth CPUs in waiting state.
This causes a trouble. Using MB8431/32 which have slave busy function (busy input) is ane 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 write operation of the
correspandent 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, CPU,
ADY vo A A 1o RDY
16 Z N <2 N 16
1Y A afn
MB2421
or
MBB422
8 ) VO (Master) vos K 8
BUSY, BUSYx \
11} A Ar K11
MBB431
or
MB8432
9 Vo, (Stave) VOn G
BUSY, BUSYa
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T-46-23-
MB8431/32-90/-90L/-90LL 6-23 12
MB8431/32-12/-12L/-12LL
3. INTERRUPT FUNCTION:
The interrupt function (INT} is provided to allow communication b the sy on either sides of the dual—port RAM. INT, is set to

4-80

low, when the processor on the right port writes to address 7FE (AO=L and A1 to A10=H). INTy is then reset to High, when the loft port
knowledges by reading the same add 7FE. Thus the address 7FE is kike a 8 bit word mail-box transferring information from
the right—port to the left-port.

INTa on the other hand is set to low, when processor on the left port writes to the address 7FF (A=0 to A10=H), INTp 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 transfetring information form
the left port to the right port.

The INT, and INT, are set to High on power—up. If the port is in the standby mode, it can still getinterrupted 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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MB8431/32-90/-901/-90LL
MB8431/32-12/-12L/-12LL
TOP VIEW TOP VIEW
_ A _ ./
cs, 1 48 3 Voo [T s 52 Voo
WE_ ]2 47 £ TSy WE,_ ]2 51 CSr
BUSY, (3 46 7 WEs BUSY, ]2 50 23 WEg
A0, [T]4 45 ] BUSYs INT. []4 49 1 BUSYx
OE. [J5 447 A10s NC. 5 483 INT
a0, s 43 1 OEa Al []6 4733 NC.
Al 7 42 [ A0 OE, (7 46 [ At0r
A2 s 41 3 At A0, [=]s 45 3 OEa
A3, (e 40 0 A2, AL e 44 3 Aog
As. o 39 [ A3g A2. o 433 Ata
As. 11 38 [ Adn A3 i1 42 A2q
As. 12 37 1 ASq A4, 12 413 A3
A7, []13 36 [ A6n A5,  []13 403 Adn
A8, [J14 35 3 A7 A6 14 39 [ A5
A0 15 343 Asg A7, 315 38 A6g
oo, [}16 330 A% A8, [Jis 3783 A7a
o1, =17 323 107, A9 17 36 3 Ass
o2, 18 a1 [ 106a oo, {18 35 3 A9
o3, [19 30 (3 10s, o1, 19 34 [ 100,
o4, 320 20 (3 104, o2, 20 33{77 101,
vos, 321 28 [ 1708, ros, 21 327 102,
voe. 22 27 2 vo2aq 104, 22 31 [ 103,
o7, [J23 26 3 1014 ros, 23 30 83 104,
GND [J24 25 3 oo, ros, [J24 29 ] 105,
o7, 325 28 3 106s
V8432 GND 26 27 3 107,
MB8431

846362616059 57 56

Ne OO 51
OE [z 50
A0, 3 S
Al 4 prs
A2 5 P
A3 6 pre
Ady 7 P
A5, 8 4
A b TOP VIEW s
Yy pr
A9 P
NG. 3
NC. 38
NG, a7
100, 3
Vo1, 3s
Vo2, 34
voa, B

2021202342526 0520 132
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MB8431/32-90/-90L/-90LL T-46-23-12
MB8431/32-12/-12L/-12LL

" §2-1. EAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-52P-M01)

+ 008, +0 20,
f——————1860_ 575147.26 5 3¢

AMACAAAANAAAANANANAMANAAN 15" MAX
INDEX-1 543+ 010
O O 138010 25)
. .600(15 24)
INDEX-2 e

DU OO UU U U UUUU UL
039F 920

010+ 002
+050,
(100" {025£0.08)

.207(5.25) MAX
Y (5.25)

070(1 778) 070+.007 ” 018+ 004 020(0.51) MIN
MAX "1 7780 18) 104510 10)

p@——————— 1 750{44 45) REF ————————™

Dimensions in

©1988 FUITSU LIMITED D520028-2C inches (milkmeters)
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T-46-23-12
MB8431/32-90/-90L/-90LL
MB8431/32-12/-12L/-12LL
48-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-48P-M02)
-2372F 0800267920 ————
ANANOAAAARAAAAANANANANNRA 15" MAX

INDEX-1 f
543+ 010
O O (1380+025)

600(15 24)
INDEX-2 l TP

A AR A A

+ +.

H bl P00 {0 2510 05)
©865%250) 11271359

>>>>> 195(4 96) MAX
i ) f 118(3 00) MIN
018+ 003
AR ——yp " 0450 08) 020{0 61) MIN

Dimensions in

©|988 FllllTSll I.IHITEIJ NSUUSS-JC inches (milimeters)
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MB8431/32-90/-90L/-90LL T-46-23-12
MB8431/32-12/-12L/-12LL

64-LEAD PLASTIC FLAT PACKAGE
132(3 35) MAX

(Case No.: FPT-64P-M0I) [SEATED HEIGHT)
972+ 016(24 70£0 40)
002{0 05) MIN
o) 7872000 i 2 [5TANG o
HARARAARAAARARARARR] | =
@\‘== == ["
= = = =]
[— — —
= ==J 6421.016
= = 736+ 016 {16 300 40)
p—— O 2o (18 7040 40)
== O B 551(14 00) '47:;2 00)
=l  ~oex i
[ = — —ae |
o -—]
/m =
v [LELL ®
IO | LILE L o
0394(1 00) 016+ 004 CET !
P 5 36£010] 5] 008(0 20) @ 0150 05)
_____________________________________ ]
! Details of “A"" part 1) Details of “B’ part ;
O i {
L7 ! |
A i .
Lo 016040} || !
(7] 0060 157 | o .l.oonow) t — :
—MAX ! i
— 709{(18 00} REF ; h 047+ 008 |
025(0 63) 1! i
878+ 01622 30£0.40) { L_VKX_ | (12040 20’:
e e S 4
Dimensions in
© l!lllﬂ FUIlTSII lllllIEll FB“"“S‘EG nches {(mulimeters)
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