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MB8421/8422-90/-90L/-90LL/-12/-12L/-12LL
CMOQOS 16K-BIT DUAL-PORT SRAM

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

The Fujitsu MB8421 and MB8422 are 2,048 words x 8 bits dual-port high-performance
static random access memories (SRAMs) fabricated in CMOS. The SRAMs use
asynchronous circuits; thus, no external clocks are required. MB8421 and MB8422
provide the user with two separately controlled 1/O ports with independent addresses,
Chip Select (TS), Write Enable (%E). Output Enable (OE), and O functions. This
arrangement permits independent access to any memory location for either a Read or
Write operation — a useful feature for shared data prooessin&applications. These
devices have an automatic power-down feature controlled by TS.

To avoid data contention on the same address, a BUSY input is provided for address
arbitration; in addition, MB8421 utilizes an interrupt (INT) flag which allows
communication between systems on either side of the RAM. Both devices use a single DIP-48P-M02
+5 V power supply and all pins are TTL-compatible. {MB8422)

Some typical applications for these memory devices are multiprocessing systems,
distributed networks, external register files, and peripheral controllers.

¢ Organization: 2,048 words x 8 bits

¢ Static operation: no clocks or timing strobe required

¢ Accesstime: taa = tacs = 90 ns max. (MB8421/22-90)
(MB8421/22-90L)
(MB8421/22/-90L1)

taa = tacs = 120 ns max. (MB8421/22-12)
(MB8421/22-12L)
(MB8421/22/-12LL) DIP-52P_M01

* Power consumption for the standard version: (MBs421)
660 mW max. (Both ports active)
385 mW max. (One port active)
38.5 mW max. (Both ports standby, TTL)
11 mWmax. (Both ports standby, CMOS)

o 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.t mW max. (Both ports standby, CMOS)

Single +5 V power supply +10% tolerance

TTL compatible inputs and outputs

Three—stat? outputs .wnh OR-tfe capacity FPT_84P-M06
Electrostatic protection for all inputs and outputs (MBs421)

Address arbitration function: BUSY flag
Interrupt function for communication between systems (MB8421 only): INT flag
Data retention voltage: 2 V min.
Standard Plastic Packages:
Sopin DIP MBBsI(LALIP
84bin QFP MB8421xx(LLLIPFQ W’:&%W&%%. '

. '?:hr;\d";p:caullomboumwwmappmm
any voitage maximum rated vokages 10 this
impedance circuit. nan

Copyright © 1990 by FUSITSU LIMITED and Fujitsu Microslectronics, Inc.
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MB8421/22-90/-90L/-90LL T-46-23-12

MB8421/22-12/-12L/-12LL

ABSOLUTE MAXIMUM RATINGS ' 2

Parameter Designator Value Unit.
Supply Voltage Veo ~0.5 to +7 v
Input Voltage on any pin with respect to Vss VIN -0.5to Voo 40.5 v
Qutput Voltage on any I/O pin with respect to Vss vOuT -0.5 to Vec +0.5 v
Output Current 1ouUT r + 20 mA
Power dissipation PD 1.0 w
Temperature Under Blas TBIAS -10 to +85
Storage Temperature TSTG -40 to +125 °c

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings are excesded. Functional operation should be
restricted to the conditions as detalled in the operational sections of this data sheet. Exposure to absclute maximum rating
conditions for extended periods may affect device rellability.
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MB8421/22-90/-90L/-90LL
MB8421/22-12/-12L/-12LL

Fig. 1 — BLOCK DIAGRAM OF MB8421/22
VTEL . WE_ WER \ 4 WER
& o+ T =
L CSr
OE, OEn
1/00¢ * V0T 1o Vo 8 1100kt * /07
Left Data >, Buffer Buffer &3 Right Data
Port Port
4 4
- Column Column -
A7c- Ao > Decoder < U :> Decoder A7R " AlDg
AOr - ABL D i Row A Memory Arra /L'\ Row 7 Al - ABR
Decoder \_/ ry Y W Decoder
Arbitration/
Interrupt
Logic
Busv. <] — ' BUSYR
INTL (Note) <} > NTa(Note)
NOTES: MB8421 only.
/O CAPACITANCE (ra = 25 °C, £ = 1 MH)
Parameter Symbol Typ Max Unit
Input Capacitance (VIN = 0V) CIN 10 pF
170 Capacitance (VI/O = 0V) clo 10 pF
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PIN ASSIGNMENTS

MB8421 - Top View MB8421 - Top View MBB8422 - Top View
(DIP-52P-MO1) {FPT-64P-M01) (DIP-48P-M02)
- @
- > af g
o - ,‘:’ g d oo L mE =]
2 2k 2 2IBERE < .
gooonooooonon WEL g2
64 63 626160 59 58 57 56 56 54 53 52 Susy ds
(NCY O3 1 s1PNe ngs_y,_-: 4
oE gz s0p NC CELQs
Aol 3 490 5EQ Ao e
AL 4 48P AOR A1 L7
Az s 47P A1R e
A s 46 AzR aaLde
ALz 450 A3R Aq)_ O
A5 0 s 44 ) A4 A5 O
AL o 43 A5 AsLQ
A7t 10 42 AsRp A7 O
As [ 11 41 A7R AB; [
A9 [ 12 40 P A8R A9
(Ney I 13 39 A9R oo, O
(Ne) O] 14 38 @ NC o1 g
Ne) 15 a7 B NC oz 4
oo, & 36 [ NC o3y g
Vo1 g 17 3s P 1rorg 1704 L
vozL 18 34 P 1108 osL Qg
703 4 3P osg 1706 f]
20212223 24 25 26 272829303132 o7 g
UUUWUOUOUUWUUOoOuw vss [
JdddJ w0 QraoQe oo
3885555255888
Left Port Right Port Function Left Port Right Port Function
WEL VlER Write Enable ) INTL NTR Interrupt Flag
CSsL cSR Chip Select f
— — P ADL -- A10L AOR"~ A10p Address
OEL OER Qutput Enable
BUSYL BUSYR Busy Flag | oo 11on 1/O0R-- 1/O7r | Data Input/Qutput
Vee Power (Common)
Vss Ground {Common)

FUNCTIONAL OPERATION

The MB8421 and MB8422 provide two ports with separate
control signals, address inputs, and Input/output data pins that
allow asynchronous read and write operations to any memory
location. Each device has an on-chip automatic power-down
feature controlled by TS that places the respective port in the
standby mode when the chip is deselected (C_S is HIGH).
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When a port is enabled, access to the entire memory array is
permitted. Each port has an independent Output En-
able {OE) control that Is active in the read made and enables
the output drivers. Non-contention Read/Write conditions are
shown in the following Truth Table; a simplified block diagram
of the dual-paort SRAM is shown In Fig. 1.
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MB8421/22-90/-90L/-90LL
MB8421/22-12/-12L/-12LL

NON-CONTENTION READ/WRITE CONTROL

LEFLP DFEN =L£§1 RIEHT PCEF leﬂsl FLAGS FUNCTION
R/WL| CSL| OEL | RIWR| CSR | OER BUSYL | BUSYR

X H X X X X H H Left Port in Power Down Mode
X X X X H X H H Right Port in Power Down Mode
L L X X X X H H Data on Left Port Written Into Memory
H L L X X X H H Data in Memory Output on Left Port
X X X L L X H H Data on Right Port Wrltten Into Memory
X X X H L L H H Data in Memory Output on Right Port

NOTES:

1. ACL-A10L# AOR - AT(R
2. H = HIGH, L = LOW, X = Don’t Care

ARBITRATION LOGIC

The arbitratlon logic resolves an address match or chip-enable
match and determines the access priority. In both cases, an
active BUSY flag is set for the port-in-waiting. Since both
ports are asynchronous, there is the possibility of accessing
the same memory location from both sides. In the read mods,
this condition is not a problem. However, this is a problem

When addresses for both the left and right ports match
and are valid before T3 is active, the on-chip contro!
logic arbitrates between TSi and TSR for device
access, Refer to the following Truth Table for signal
states; timing dstall is shown later In this data sheet
under “Data Contentlon Cycle No. 2 (CS controlled).”

when both ports are In a write mode with different data words 2. When T§_ and T3rare LOW before an address match,
or when one port is reading and the other is writing. When both on-chip control loglc arbitrates between the left and right
ports access the same memory location, the on-chip addresses for device access. Signal states for this
arbitration logic determines which port has access and the condition are shown in the following Truth Table; timing
BUSY flag for the delayed port is set active LOW and all detail Is shown under “Data Contention Cycle No. 1
operatlons on that port are Inhibited. The delayed port can be {Address Controlled).”
accessed when the BUSY flag becomes inactlve. Basic modss
of abitration are described in subsequent paragraphs.
ARBITRATION WITH ADDRESS MATCH BEFORE CS
S— LEEPORT — RIGEI' PORT i FLAGS FUNCTION
R/WL| CSL | OEL | A0 L-A10 | R/WR| CSR | OER |{ADR-A10 g} BUSYL | BUSYR
Left Operation Permitted
X LBR X MATCH X L X MATCH H L Right Operation Not Permitted
Right Operation Permitted
X L X MATCH X LeL X MATCH L H Left Operation Not Permitted
X LST X MATCH X LST X MATCH H L Arbitration Resolved

NOTES: X = Don't Care, L = Low, H = High, LST= Low Same Time,

ADDRESS ARBITRATION WITH CS LOW BEFORE ADDRESS MATCH

LBR = Low Before Right, LBL = Low Before Left

LEFT PORT RIGHT PORT

FLAGS

B 37°4897bL2 0019038 4 WEFMI

—— e — — —_—— FUNCTION
R/WL] CSL | OEtL | AOL~A10L | R/IWR| CSr | OEr |AOR-A10R| BUSYL| BUSYR
Left Operation Permitted
X L X VBR X L X VALID H L Right Operation Not Permitted
Right Operation Permitted
X L X VALID X L X VBL L H Left Operation Not Permitted
X L X VST X L X VST H L Arbitration Resolved

NOTES: X =Don’t Care, L = Low, H = High, VST = Valid Same Time, VBR = Valid Before Right, VBL = Valid Before Left
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When both TS_. and T35pr are low at the same time
(Eé controlled) or when both left-and-right addresses are
valid at the same time {address controlled), the BUSYgflag for
the right port is set to the active LOW state and access is
granted to the left port.

INTERRUPT FUNCTION

The interrupt (ITF) function provides communication between
systems on both sides of the dual-port RAM. m,_ Is set
LOW when the processor on the right port writes to address
7FE (A0 = L and A1-A10 = H). When the left port
acknowledges by reading address 7FE, - INTL is then reset to
HIGH. In essence, address 7FE serves as an 8-bit mailbox
that transfers information from the right port to the left port.
When INTR is set LOW, the processor on the left port writes
to address 7FF (AO0-A10=H). When the right port

For the Intel 8086 and Fujitsu’s MBL8086 as well as most other
microprocessors, the asynchronous BUSY signal can be
directly tied to the READY input, providing setup-and-hold
time requirements are met.

acknowledges by reading address 7FF, N7y Is then reset to
HIGH. Hence, address 7FF serves as a second 8-bit mailbox,
transferring information from the left port to the right port.

On power-up, jNT,_ and TNTR are set to a HIGH state.
However, if one port Is in the standby mode, the standby port
can still be Interrupted by the processor on the other port. But
if the BUSY flag Is set to the LOW state, the port associated
with that flag cannot set or reset the INT flag.

RECOMMENDED OPERATING CONDITIONS

(Referenced to Vss)

Value
Parameter Symbol
d Min Tvp Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Operating Temperature TA 0 70 °c
(Recommended Operating Conditions unless otherwise noted.)
i MBB421/ MB8421/MB8422
Parameter Symbol Condition MB8422-90/12 -90L/-80LL/-12L/-12LL Unit
Min Max Min Max
Operating Supply Current Icc CVC'e_‘ Min
(Both ports Active) l.xl‘ 100% 120 9 mA
1SB1 B_oth ports at Standby
CS, & CSa= VIH 7 5 mA
IsB2 One port_at Standby
C§ or CSr =VIH, 70 50 mA
Standby 10UT = 0 mA
Supply Current ISB3 Both ports at Full Standby
CS_ & CSg = Vee 0.2V 2 0.2 mA
One port at FuII Standby
1sB4 TSL or CSg > Voo -0.2V 70 50 mA
1OUT = 0 mA_
Input Leakage Current iLI VIN = 0V to Vec -10 10 -10 10 RA
Output Leakage Current ILO CSLYH, VouT = ov -10 10 -10 10 RA
input High Voltage VIH 2.2 | Vec +0.3 2.2 Vee +0.3 v
Input Low Voltage VIL -0.3 0.8 -0.3 0.8 v
Output High Voltage ‘,\\1’3';') 10UT = -1.0 mA 2.4 2.4 v
Qutput Low Voltage VOL OUT = 3.2 mA 0.4 0.4 \'
Qutput Low Voltage for =
ot et g VoL IOUT = 8 mA 0.4 0.4 \

NOTE:
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The BUSY and INT pins require pull-up resistors because they are open~-drain outputs.
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AC CHARACTERISTICS

Recommended Operations Conditions unless otherwise noted.)
MBB8421-80/90L/90LL | MB8421-12/12L/12LL
Parameter Symbol ME8422-90/90L/90LL | MBB422-12/12L/12LL Unit
Min I Max Min I Max
Read Cycle Parameters & Timing Diagrams _
Read Cycle Time tre 90 120 ns
Address Access Time taa 90 120 ns
Chip Select Access Time tacs 90 120 ns
Output Enable Access Time taoe 40 50 ns
Output Hold from Address Change ton 10 10 ns
Chlp Select to Output Low-2 (Note 1) torz 5 5 ns
Output Enable to Output Low-Z (Note 1} toLz 5 5 ns
Chip Select to Output High-Z (Note 1) toHz 40 50 ns
Output Enable to Output High-2 (Note 1) torz 40 50 ns
Power up from Chip Select tey 0 0 ns
Power down from Chip Select trp 50 60 ns
Read Cycle No. 1 %3, n

le t |

r RC ,!
Address X X

I* tan >

e ton —»
DouT Previous Data Valid -) ( Data Valid

Read Cycle No. 2 2 :

tre

Address

N
A
-

C_s W' D)

e tacs l" tonz s
le—— tcrz'——p s H

CE PANNANNNNGNNR ¢ i 2777777777
; ‘|4— to:z'?o—sbl ;.' H. tonz !—.‘

pouT High-Z Data Valid ! High-2
i‘— tey —Pl |‘— ‘PD—'!

ICC
|\écse Current 2“ 50% 50% 3‘;
Legend: Im Don't Care Undefined

NOTES:

1. Transltion is measured at a point of + 500 mV from steady-state voitage with an output capacitance of 5pF,
2. WE Is High during read cycle. __ ___
3. Device is continuously selected (CS = OE = VIL).
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AC CHARACTERISTICS (Continued)

e e | terab/ma
Symbol » 2-12/12L/12LL
Parameter ymbo Min ] ax Min | Max Unit
Write Cycle Parameters & Timing Diagrams e o
Write Cycle Time twe 90 120 ns
Address Valld 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 twe 60 70 ns
Write Recovery Time wr 0 0 ns
Data Valld to End of Write tow 40 40 ns
Data Hold Time toH 0 0 ns
Write Enable to Output Low-Z (Note 4) tow ~ [] 0 ns
Write Enable to Output High-Z {Note 4) twz 40 50 ns
Write Cycle No. 1 (WE Controlled) "2
i‘ twe t
Address 4 B4
< taw >
tow .
_ le—— tas twp ————>l% twn >
WE DAY 3
je———— tow ——ple— toH 43
High-Z ! High-2Z
DIN Data Valid S———
: H
O LLLLLLF EANNNNANRANNY
fe— tonz_— High-Z
pour TXRRAX KRR :
Write Cycle No. 2 (CS Controlled) *+2-3
[ t
e we
Address }(' )’
[ taw »l
Hhl tew >
— hatt}
T3 P\N\X AT
tas je) twp he- tWR-D
WE
ANANANNL Y + :
e——— oW ¢ i
High-2 D OHM igh-z
DIN Data Valid D ammnny
le— L7 —>lg— tWZ‘—-‘ le tovf —P‘I
High-Z :
N ¢
Legend: [m Don’t Care [\\Y Undefined
NOTES:

1. The Write Enable (W_E) signal must be high dﬂlng an address transition.

. If the Output Enable (C—)-E) and Chip Select (CS) signals are in the Read Mode, the associated I/0 pins are in the output
state; accordingly, input signals ot opposite phase must not be applied to the outputs.

. If CS goes high prior to or coincident with the low-to-high transition of WE, the output remains in high-impedance state.

. This parameter Is specified at a point + 500 mV from steady-state voltage with an output ¢apacitance of 5 pF.

n

PR
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AC CHARACTERISTICS (Continued) T-46-23-12

MB8421-90/90L MB8e421-12/12L

Paramoter Symbol MB8422-90/00L | MB8422-12/12L Unit
Min | Max | Min | Max
BUSY Parameters & Data Contention timiny s .
BUSY Access Time from Address teaa 45 60 ns
BUSY Output High-Z from Address teoa 45 60 ns
BUSY Access Time from CS tgac 45 60 ns
EUSY Output High-Z from G5 tspe 45 60 ns
Arbitration Prlority Set up Time taps 20 25 ns

Data Contention Cycle No. 1 (Address Controlled)!” 2:

ﬁggg?g:sl-m X Address L = Address R X
|<— tAPS_.I §
; i
?ng::sRL) ).( Address L = Address R
; .
fe— tean—> e taoa—>
« H '
i i
BUSYA i —
(BUSY)) = d
h f

(CSR) 5& Address L = Address R
l‘— tAps—--—FI

T

!
SEa
{Csv) ):‘ Address L = Address R
I‘—— taac—>| _.i
BUSYR § EL—_—_
(BUSYy) * f
NOTES:

1. In case of dual-access at the same memory locatlon, the port that accesses the RAM first sets the BUSY flag HIGH.
2. Chip Select (ﬁ) signal must be low before or coincident with an address transition.
3. Address is valid prior to or coincldence with the high-to-fow transition of cs.

4-61




FUJITSU MICROELECTRONICS 4?E D @M 3749762 0019043 & EEFMI

T-
MB8421/22-90/-90L/-90LL 46-23.; 2
MB8421/22-12/-12L/-12LL

| AC CHARACTERISTICS (Continued)

MB8421-90/90L | MB8421-12/12L
Parameter Symbol MBB8422-90/90L | MB8422-12/12L Unit
- min | _mex | min | max
Interrupt Parameters & Timing Biagram L . i o
INT Set Time (Note) tins 80 100 ns
iNT Reset Time (Note) tiNR 80 100 ns
} Interrupt Cycle Timing
(Adaress L) .4 7FE (7FF) X
fe— tas —»| e twn—s]
WER i : i
(WEL) N F
t
(Ktrase Ry X__TFE (7FF)
ot
(WER) : :
OE H
(o_EL ) AR NNRRRRRRTRRRRNRRRR R R ERRRRRRANONNEENSR X
. o e e o |
i = ’ ——
(INTR ) \ ; ,
' e tnp —>|
Legend: V//] undefined
NOTE: MB8421 only,
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AC CHARACTERISTICS (Continued)

DATA RETENTION PARAMETERS & TIMING

MB8421-90/12 MB8421-90L/12L
Parameter Symbol MB8422-90/12 MB8422-90L/12L Unit
Min Max Min l Max
Data Retention Parameters & Timing
Data Retention Supply Voltage VDR 2.0 5.5 2.0 5.5 v
Data Retention Supply Current (Note) IDR 0.2 0.02 mA
Data Retention Setup Time tpRs 0 0 ns
Operation Recovery Time tg the thae ns

Voo i Data Retention Mode
45v ™ __ ___VOR_ ___ _ Foasv
|
I‘ tors ‘ll je— tR—bl
— . o > | 13
s CS2 Vvee-0.2v

P2.2v 2.2v1

Legend: Undefined

+NOTE: Vec = VDA = 3V
' CT3.&TBr> Voo - 0.2

AC TEST CONDITIONS

Input Puise Levels: 0 to 3.0V +5V +5V
Input Pulse Rise & Fall Times: tg, tp= 5ns
Timing Referance Levels: 1.5V 1250 Q 575 0
Output Loads: /O @
INT
775 O (15\105::)

NOTE: Includes Jig and stray capacitance.
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PACKAGE DIMENSIONS

(Suffix: P)

48-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case No. : DIP-48P-M02)

+ 008 +0 20,
23727 60251320 — =

AQOAAAANAMNANAMANNAAAANAAA
INDEX-1 1

543+.010
O O (1380+0 25)
o’INDEX-Z

600{15.24)
TYP

w21 15" MAX

VUK UV VT P AYATATATR AT RTAVEY Y] ‘*— =

' 034t§20 _osotoozo 010+ 002

a {0.25+0 05)

n i Bssrg 50) “ 27ig 50)
n i 195(4.96) MAX
\ 118(3 00) MIN
018+ 003
MAX TTUTIYP " 10 45+0 08) 020(0 51) MIN
Dimensions n
©1988 FUITSU LIMITED D48003S-3C

inches {millimeters)
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PACKAGE DIMENSIONS (Continued)

(Suffix: PFQ)

64-LEAD PLASTIC FLAT PACKAGE 13203 35 MAX
(Case No. : FPT-64P-M06) REATED HEIGHT)
972+ 016(24 70£0 40)
787 (20,00] 002 (0 05) MIN
@1 HH HH HH [STAND OFF)
@\= —d H
[— — | = =] =
[— — — e ] —
=] - a 642+ 016
— 736+ (())1460) - (16 30+0 40)
== E= 1870+ =
= O O o 551 (14.00) L} 472 (12 00)
== ] O REF
pe INDEX S =
[="= == E’
= O == - l
e i ¥
PPN | LLELLLLELELELLELS . ] o
0394 (1 00) 016+ 004 BT 00810
Tve o40t010) 212080 E:‘??L______“_’jfﬂ"f’ __________________
) Details of “A” part 1; Details of "B part !
' 010 |
O —Fi0.25) || E
L o\ "/\ : :: ]
J\ iulnigininimiainininininisiniziall I:‘\ ; 1 012(0 30) {l :
=] 006(0.15) | ’ i 007(018) }i 1 |
|
le— 70918 00) REF ——~ i MAX 047+ 008 |
| 025{0.63) || (120020} |
878+ 016(22 30+ 0 40) ——~ 1 MAX ! :
e B J
Dimenstons tn
© 1990 FUNTSU LIMITED F54013S-2C inches (millimeters)
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PACKAGE DIMENSIONS (Continued)

(Suffix: P)
52-LEAD PLASTIC DUAL IN-LINE PACKAGE
(Case Mo. : DIP-52P-M0I)

18607905147 2573 2%
[alalalalalaladelalatalutalolatalalalalalalilalalal 15" MAX

INDEX-1 5431 010

O (1380£0 25)
600(15 24)

INDEX-2 ik

TUUUUTUUUU U UUUUUUTIUTU UL L-——
0397 920
L =9 010+ 002
(1001350 {0 250.05)
.207(5 25) MAX
118(3 00) MIN
070(1 778) | | .070+.007 ”_ 018+ 004 0200 51) MIN
' MAX "T1778x018) (0 46£0.10)
b 1 750(44 45) REF -——
Dimensions In
© ] 983 FIlllTSll UHITEI] llSZl)llZS-ZlZ inches (milhmeters)
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