MITSUBISHI(MICMPTR/MIPRC)

MSL8289P
T-52°33-55
BUS ARBITER

DESCRIPTION ,
The M5L8289P is a system bus ( "MULTIBUS) arbiter for the
MELPS 86, 88 16-bit microprocessors. When a request for
access to the system bus is-made- by any of these microp-
rocessors, the MbHL8289P prevents simultanecus access by
two or more processors by allowing only the first processor
which requests access to access the system, preventing all
others from accessing the system bus. It generates the re-
quired signals for bus. access. (*MULTIBUS is a registered
trademark of Intel Corporation.)

FEATURES

e EMULTIBUS compatible

® Usable in multiprocessing systems using the MELPS 86,
88 microprocessors

® Four modes of request and bus surrender are possible

@ Low power dissipation

APPLICATION
Bus arbitration for MULTIBUS boards using the MELPS 86,
88 or 8089

FUNCTION
The M5L8289P is a bus arbiter for *MULTIBUS boards using:
the MELPS 86, 88 microprocessors. When several proces-
sors are connected to the system bus (®MULTIBUS), it is
necessary to prevent two or more processors from attemp-
ting to access the system bus simultaneously.

This function is performed by the M5L8289P, which de-
codes the processor status, and if access to the system bus
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is required, prevents other processors from attempting sys-
tem bus access by generating the required control signals.
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FUNCTIONAL DESCRIPTION

The MS5L8283P decodes the status signals So~S; from the
processor, and requests system bus privileges or surrenders
them. The conditions for such operation are shown in Table
1.-As shown in the Table 1, the following four modes are
possible for use with boards of various types.

(1) Single Bus Mode

In this mode there is neither memory nor I/0 ports on the
board, and the processor accesses only the system bus.

(2) 170 Bus Mode

In this mode 1/0 ports exist on the board, and the processor
accesses only these. For this mode the M5L8289P outputs a
8ystem bus request signal only for memory access.

(3) Resident Bus Made

In this mode both memory and/or 1/0 port(s) exist on the
board and the processor can access both on the system
bus. In this mode the chip select signal {active fow) for i/0
ports and memory on the system bus is input to SYSB/
RESB. By doing this, when the 1/0 port(s} and memory on

the board are accessed, the M6L8289P does not output a re-

quest signal to the system bus.

(4) 170 Bus Mode Resldent Bus Mode

In this mode both 1/0 ports and memory are existent on the
board, and only the I/0 port on the board is accessed.

In this mode the chip select signal (active low) for mem-
ory on the board Is input to SYSB/RESB. By doing this, the
MSL8289P outputs a request signal to the system bus when
system memory Is accessed.

In additicn, the MS5L8289P has the following control inputs.
® [OCK

This signal locks the bus arbitrate function when it is tow,

the M5L8289P continues to output a request signal to the
system bus, and once acquired, setting LOCK to a high

level retains bus privileges until the conditions listed in_

Table 1 are satisfied. Normally, this Input is connected to
th LOCK output of the processor.

® CRQLCK
This signal locks the arbitrate function by CBRQ. When
set to low, the bus privilege surrender conditions listed
in Table 1 in which CBRQ are Input, are ignored. This in-
put is set to low level when it is desired to prevent low-
priority arbiters from acquiring bus privileges.

@ ANYRQST
Even after ‘one bus access has been completed, the
M5L8289P does not surrender bus privileges untit the
surrender conditions listed In Table 1 are satisfied.
However, by setting the ANYRQST input to high, the bus
can be freed after each single access, thereby facilitat-
ing the acquisition of bus privileges by low-priority arbi-
ters.
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Table 1 M5M8289P Modes and Bus Request and surrender Conditions

Status VO Bus Residant bus mode only 1/Q Bus mode resident bus mode Single bus mode
mede only _
ioB=L ioB=H loB=L 168=H

RESB=L RESB=H . RESA=H ' RESB=L
Command S S S SYSB/RESB=H | SYSB/RESB=H | SYSB/RESB=H | SYSB/RESB=L
Interrupt acknowledge] 0 0 0 x O X X b O
170 Port read 0 0 1 X Q X X X O
/O Wiite 1 0 X O X x X O
Halt 0 1 1 X X X X X X
Instruction fetch 1 0 0 O O X O X _ o
Memory read 1 0 1 O O X O X O
Memary write 11 0 O O X O pad e
Passive ¢ycle 1 1 1 X X X x X X .
QO -+ A request signal is cutput by the system bus. 7
X - The system bus privileges are surrendered.
Mode — Input Bus request condition . Bus surtender condition {Note 1}
c8 RESB {excluding halt and passive cycles)

Single bus mode H L AII bus access states HLT+{TI-CBRQ)-1-HPBRQ
Resident bus . ' ({SYSB/RESB=1L1T11)-GBRQ)
H- H {SYSB/RESB=nhigh) *{Bus access state) .
mode only +HLT+HPBRQ
{170 Access state+T1)«GBRQ}+HLT
1/0 Bus mode only L L All memory access states
+HPERQ
170 Bus mode _,_ {{1/0 Access state +(SYSB/RESE=low))*
L H (SYSB/RESB=high):(Memory access states)
resident bus mode CBRQ + HPBRQ HLT +HPBRQ

Note 1 : When LOCK=low, the bus is not released under any circumstances.
When GRQLOK=1low, the bt is not released aven when low-priority arbiters request it

2t HLTwreeerrene +Hait state
3 | RIS Idle (passive) state
CBRQ-++++CBRQ=low

HPBRQ --+-*Indicates that a high-prioriy arbiter is requesting the bus (BPRN==high)
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PIN DESCRIPTION .

Input or .
Pin Name Function
output
e — Stalus input from the processor. The MSLB289P decodes this signal and based on it, lé uests or surren-
So, S1, S | Status input In Pt P g a
ders bus privilegas.
This [s the same clock input as used on the processor, and used for decoding of the status. It receives the
n | A
CLK Clock Input " | ¢lock from the M5L8ZB4AP. -
—_— This Is the lock input signal from the processor. When LOCK=low, the M5L8289P will, in no circumstances,
LOCK | Look input In ¥ 1o the lack Input sig P ' . Frwill, In no crcu
surrender bus privileges.
] -
T CGommon pu This is the lock signal {or arbitralion from a comenon bus request. When CROLCK - low, the M51.8289P
CRQLCK | request tock - in

input Ignores bus surrendering conditions by signai CBRQ.

Resident bus . T
RESB mode ¢ontrol in This Is the M5L8289P mode sefting input. When RESB=high, the M5L8283P is in the resident bus mode.

Input ) -

— Bus mod —
0B o | e, In This is an M5L8289P mode setting Input. When I0B=Iqw, the M5LB289P [s in the 170 bus mode.

contral input ) ]

This contrals the bus surrendering conditions for the M5L8289P. When ANYRQST =Iow, the M5L8289P re-
ANYRQST Any request In leases the bus under the conditions listed in Table 1. When ANYRQST=nhigh. as scon as CBRQ goes law,
input the bus is released. Therefore, by setting ANYRQST to high and CBRQ to low, the M5LB289P ¢an be made

to release the bus after a single access.

System This input is valid when the M5L8289P is In the resident bus mode. When SYSB/RESB= low, this means
sysB/ bus/resident In that the processor is accessing the bus on the board, and the M5LB289P does not output a request to the
RESB bus selection systom bus, When SYSB/RESB=Hhigh, this indicates that the processor is accessing the syslem bus, and

Input the M5LB289P outpuls the request signal to the system bus. .

. Bus lock This is the clock for arbilration of other boards. The M5L8289P performs arbitration in synchronous with this
BCLK In X —

input . clock. it is fed from the system bus BCLK signal. _
-l—ﬁ Initialize In This line resets the arbitration circuit, Immedlate@y after reselting, none of the arbiters have system bus

Input ) privileges. This Input Is fed from the system bus INIT signal.

—_— Bu ue —_
BREQ oul:: :e:q st Qut This signal requests system bus privilegas, It is used a$ the system bus BREQ signal.

Bus riority This signal indicates whether a high-priotily arbiter has requested privileges or not. When BPRN=Igw, a

B8PRN in utp In high-priorify arblter has not requested privileges and when BPRN=high, this indlcates that a high-priority
P arbler has re_quested privileges. This input Is fed from the system bus BFRN signal.
Bus priorlty This signal indicates whethar the M5L8289F or high-order arbiter has requested the bus. When BFRO =
BPRO out ::t Out low, there was a bus request and when BPRO=high, there was no bus request, This signal is used as the
AR system bus BFRO sfgnaf B
This sigral Indicates that the system bus has been acquired. When BUSY=low, the bus is busy and when
BUSY Bus in/Out BUSY==high, it indicates that no arbiter has acquired the bus privileges. When the M5L8289P has acquired
y bus privileges, a low-level output (open colleclor) is made. This signal is used as the system bus BUSY
signal. ]
This signal indlcates when-any arbiter has requested the system bus. When CBRQ=low, the M5L8289P re-
Common bus

CBRQ In/Qut } leases the bus according to the conditions listed in Tablel. When making a request of the system bus,

raquest —_—

eques CBRQ [s output as fow (open collector). This signal Is used as the system bus CBRQ signal.

Address This signal informs the bus buffer on the board that the system bus has been acquired. It is connected to
AEN enaﬁre nput Qut the address and dala buffer outputs, and the output enable line on the board as well as the M5L8288P AEN

line.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameler 7 Condih'ons - ' Ratings Unit
Veeo Supply voltage —0.5~7 \'
V) Input voltage . —i ~8, 8 v
Vo Output vellage - —0.5~7 \'
Topr Operating (emperature . : . 0~75 T
Tstg Storage temperature —65~150 C

RECOMMENDED OPERATING CONDITIONS (1a=0~75C. udless alherwise noted)

Limits
Symbol Parameler Unit
-7 Min Nom Max
Veo Supply voitage 4.5 5 55 v
High-level output | BUSY, CBRQ.  Vou=2.4V Open collector
lox - - HA
current Other output, Von22.4v - 0 400
. BUSY, CBRQ, VoL=0.45v 0 20
Low-level output — -
loL AEN Vor =0, 45v ¢ 16 mA
current pr——— -
BPRO, BREQ, Vo =0, 45V 0 10

ELECTRICAL CHARACTERISTICS (1a=0~75C, Vcc=5V+10%, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max )
Vi - Low-level input voltage . 0.8 \
Vin High-level Input voltage 2.0 v
: BUSY, CBRQ lo,=20mA 0.45
Low-lavel — - -
Vor AEN. loe=16mA 0. 45 v
] -| output voltage — "
BPRO, BREQ ) loe=10mA 0. 45
V. High-level BUSY, CBRQ _ ) ) ) Open co!leclor "
on oulputvoltage | AEN, BPRO, BREQ lon=4001A 2.4
Vie Input clamp voltage _ Vee=4. 50V, lc=r—5mA —1 v
I | Low-tevel Input currant Veo="5. 50V, Ve=0. 45V ~ |—os mA
In High-level Input current _ Vee=5. 50V, Va=5.50V . 60 oA
lcc | Supply current 7 120 mA
. Status ' 25
Cin Input capcitance 1=1MHzZ, Vgzas=2.5V pE
Others 12
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TIMING REQUIREMENT (7a=0~75T, Vco=5V+10%, unless otherwise ncted)

Symbol Parametar Aftemats ” Test conditions Limits Unit
symbof Min Typ Max
totouk) | CLK cycle periad toot 125 ' ns
twicLrw) CLK"L" pulse wlidth toLcH 65 ns
twicLKH) CLK"H" pulse width tcHoL 35 ns
taey(sa~53) | Status active setup time tsveH 65 teer10 ns
'th(a..,g) Status active hold time tonsv 10 terce 10 ns
tsu(as~s3) | Status Inaclive setup time tsHoL 50 ns
thst~33) Siatus inactive hold time toLsH 10 ns
th(toor) | LOCK Inactive hold time torLt 10 ns
tsu’(LQcK) LOCK active setup time toLiz 40 ns
tauisvsa/AEsa) V'SYSBI% setup time . tersat 0 ns
thisvsa/fcss)| SYSB/RESB hoid time toLsrz 20 ns
te(seTR) BOLK cycle time taLeL 100 ns
tw(soiRE) | BOLK"H" pulse width tesaL 30 ns
tau(asagy | BPRN T § to BCLK setup time tenssL 15 ns
tguEosy) | BUSY! | to BOLK | setup time tavssL 20 i ns
tsutcaRg) | CBRGT ) to BOLK | setup time tcasal 20 ns
twanmy | INIT pulse width byt Hacon+ oo ns_
tr - Input rise ime tiun 0.8~2v 20 ns
t Input fall time timie 2~0.8v 12 ns
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SWITCHING CHARACTERISTICS (Ta=0~75C, Vco:5v5%, unless otherwise noted)

Symboal Parameter Alternate Test conditions Limits Unit
symbol Min Typ Max
tenL(BAEG) | BOLK—BREG ; | Delay time tareaL 35 ns
. BCLK—BPRG, |
teLnEFRD) Delay time (See note 2) taLeon 40 ns
N BPANt, | =BPRO1 | tormo - oS
Daolay time {See note 2) B
" tpuL(EUsw) | BCLK—BUSY | Delay time tacayi, 60 ns
BOLK—~BUSY
teL2(BUEY) Float time (See note 3) tacevy % ne
tp._H(ﬁ-m_ CLK~*AEN, t Delay time toLaEn 65 ns
tPHLGREND BCLK—AEN, | Delay time taLasL 40 ns
tew(cERG) | BOLK—CBAG, } Delay time taicaL 60 ns
BCLK—+CBRQ Delay time
tprz(cema) (See note 3) tev.ones % ns
ty Output rise ime o toLon 0.8V~2.0V 20 ns
Yy Output fall time (See note 4, 5) tonoL 2.0V~0, 8V 12 ns
Note 1 : Symbol t, | means rise signal and fail signal. ' :
2 : BCLK genarate the first BPRO and then BPRO changes lower in the chain are generated through BPRN.
31 Measurad at 0.5V above GND -
Note 4 : A.G. test wave form.
tr .
= —
>< 1.5 =—— Test point ——= 1.5 X
0.5 T A}
Note 5 : Load circuit
8289

C=100pF
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TIMING DIAGRAM
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BPRO#2 __ "';_______ ________ ——
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(BPAN#3) T_ﬂ“‘“s"’
BUSY 7{
0.5V
trHL(GERG) i trzEusv ?‘PHUBUSY)
CBRQ J 0.5vy/ ]L
) tsu(Eusn
teLz(aRa)

Note 1 : LOGCK can be active during any state as long as the relation ships shown above with the

respect to CLK are maintained.

LOGCK can be inactive asynchronously.
CRQLCK is an asynchronous input signal.

ANE positive-edge is generated after as ricrity is lost.

Naise is permitted during this time. After ¢2 of T} and before #1 of T4 should be stable,
AEN negative-edge is related to CLK, positive-edge to CLK.
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