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M5L8289P

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 M5L8289P prevents simultaneous 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

® FMULTIBUS 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 M5L8283P, 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 M5L8289P 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 /O 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
system bus request signal only for memory access.

(3) Resident Bus Mode

In this mode both memory and/or I/O port(s) exist on the
board and the processor can access both on the system
bus. In this mode the chip select signal (active low) for 170
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 M5L8283P does not output a re-
quest signal to the system bus.

(4) 1/0 Bus Mode Resident 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
M5L8289P outputs a request signal to the system bus when
system memory is accessed.

In addition, the M5LB283P has the following control inputs.
® LOCK

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

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 until 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 ] /0 Bus Resident bus mods only 170 Bus mode resident bus mode Single bus mode
: mode only
‘‘‘‘‘ T Ciee=L 1GB=H CloB=L i0B=H
' RESB=L RESB=HMH RESB=H RESB=L
Command & S So | sYSB/RESB=H | SYSB/RESB=H | SYSB/RESB— ersvsa/ﬁsﬁsﬂ.
Interrupt acknowledge 07 kO/ 7)7 )< Rl O X X - X T (5)_
170 Port read 0 0 1 x O x < 1 x| ®)
1/0 Wite o1 0 x o X x T x O
Tar Fk() -1 Vl T >< x x x u‘; X
instruction fetch | O X O X @]
Memory rea;) @] X @] X O
[ Memony wrte O o x o | x 1" 9
Passive cycle x x X X J X X

A request signal is output by the system bus
The system bus privileges are surrendered

Mode

Single bus mode

Resident bus

170 Bus mode only

/0 Bus mode

resident bus mode

mode only J

Bus request condition

{excluding hait and passive cycles)

-

H

] All bus access states

Bus surrender condition (Note 1)

HLT';GI-CBRQH-HPBRQ

(SYSB/RESB=high) - (Bus access state)

((SYSB/RESB=L+T1)-CBRQ)
+HLT+HPBRQ

All memory access states

+HPERQ

(SYSB/RESB=high)-(Memory access states)

(170 Access state+T1)-CBRQ}+HLT

CBRQ + HPBRQ HLT +HPBRQ

(o Access state +(SYSB/RESB=(ow) )"

Note 1 :

2:
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PIN DESCRIPTION

lnput or |
Pin Name Function
output
Sd, §] S, | status input in Slalus input "om the processor. The M5L8289P decodes this sngnal and based on it, requests of surren-
ders bus privileges.
CLK Clock input n This is the same clock input as used on the processor, and used for decoding of the status Il receives the
clock from the M5L8284AP
LOCK Lock input n This Is the lock input signal {from the processor. When LOCK=Iow, (he M5L8288P will, in no circumstances,
surrender bus privileges
Common bus ) '
YN This is the lock signal for arbitration from a common bus request. When CRQLCK = low, the MSL8289P
CRQLCK | request lock In ; ‘
input . ignores bus surrendering conditions by signal CBRQ.
Resident bus
RESB mode control ; in This is the M5LB283P mode setting input. When RESB=nhigh, the M5LB289P is in the resident bus mode.
input
— 1/0 Bus mode —
108 In This is an M5L82B3P mode setting input. When 10B=(ow, the M5L8289P is in the 1/Q bus mode.
control input
This controis the bus surrendering conditions for the M5LB289P. When ANYRQST=1ow, the M5L8289P re-
ANYRQST Any request n |eases the bus under the conditions tisted in Table 1. When ANYRQST=high, as soon as CBRQ goes low,
input the bus is released. Therefore, by setting ANYRQST to high and CBRAQ to low, the M5L8289P can be made
to release the bus aﬂer a single access.
Sys!em This input is valid when the M5L8283P is in the resident bus mode. When SYSE/RESB low, this means
SYsB/ bus/resident n that the processor is accessing the bus on the board, ang the M5LB289P does not output a request to the
RESB bus selection system bus. When SYSB/RESB= high, this indicates that the processor is accessing the system bus. and
input the M5L8289P outputs the request 3|gnal to the system bus.
BELK Bus lock n This is the clock far arbitration of other boards. The M5L8289P peﬂmms arbitration in synchrcnous with this
input clock. It is fed from (he system bus BCLK signal.
v S Wittt - S ]
INIT Initialize : n This line resets the arbitration circuit. Immediately after resetting, none o' the arbiters have system bus
Inpul privileges. This input is fed from the system bus INIT signal.
—— Bus re ues! S -
BREQ outp ICI Out This signat requests system bus privileges. It is used as the system bus BREQ signal
i
Bus priority This signal indicates whether a high- prlority arbiter has requested pnwleges or not. When BPRN low, a
e o u:
BPRN ) :) In high-priority arbiter has not requested privileges and when BPRN = high, this indicates that a high-priority
Inpus i
P arbiter has requested privileges. This input Is fed from the system bus BPRN signal
Bus priority This signal indicates whether the M5L8289P or high-order arbiter has requested the bus. When BPRO =
—_— U Ty
BPRO ]} out :t Out tow, there was a bus request and when BPRO=rhigh, there was no bus request. This signal is used as the
i P system bus BPRO slgnal
This signal indicales that the system bus has been acquired. When BUSY—!ow the bus is busy and when
BUSY 8 In/Out BUSY=nhigh, it indicates that no arbiter has acquired the bus privileges. When the M5L8289P has acquired
US! n. U
Y bus privileges, a low-level output (open coltector) is made. This signal is used as the system bus BUSY
slgnal
Common b This signat lndlcales when any arbiter has requested the system bus. When CBRO-—low me MSLBZBQP re-
— us
CBRQ re \ In/Qut leases the bus according to the conditions listed in Table!. When making a request of the system bus,
ues!
9 CBRQ is output as low {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
B re iy
AEN enable input Out | the address and data butfer outputs, and the output enable line on the board as well as the MSLB288P AEN
npu
line.
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —0.5~7 \
V) Input voltage —1~5.5 v
Vo QOutput voltage —-0.5~7 v
Topr Operating temperature 0~75 C
Tstg Storage temperature —65~150 c

RECOMMENDED OPERATING CONDITIONS (Ta=0~7T . uness ctnerwise notea)
Limits
Symbol Parameter Unit
Min Nom Max
Vee Supply voltage 4.5 5 5.5 \
High-teve! cutput | BUSY. CBAG, Vouz2. 4V Open coliector A
I s M
o current Other output, Vonz2. 4V 0 400
BUSY, CBRQ. Vo 50, 45v 0 ’ 20
Low-level outpul ! . -
lou Voo 0. 45V 0 16 mA
current o . - T
| BPRO, BREQ, VoL <0. 45V 0 10
ELECTRICAL CHARACTERISTICS (1a=0~75T, Vce=5V+10%, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vi Low-level input voltage 0.8 v
Viu High-level input voltage 2.0 v
BUSY, CBRQ lo =20mA 0.45
Low-leve! el
Voo AEN loL=16mA 0.45 v
output voitag: P —
BPRO, BREQ foL=10mA 0.45
High-tevel BUSY, CBRO Open collector
VoH P e————— = v
output voltage AEN, BPRO, BREQ lon=400u A 2.4
Vic Input clamp voltage Veg=4. 50V, Ic=—5mA -1 v
I Low-leve! input current Vee™S5. E;OV. Ves=0. 45V —0.5 mA
(1™ High-leve! input current Vee=5. 50V, Va=5. 50V 60 uA
lec Supply current 120 mA
(Sta(us 25
Cin Input capci - t=1MHZ, Vpous=2. 5V pF
[ Others 12
3 MITSUBISHI
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TIMING REQUIREMENT (1a=0~75C , Vec=5V+10%, unless otherwise noted)

Symbol Parameter Atermate Test conditions Limits Unit
symbol Min Typ Max
tetc) CLK cycle period [ 125 ns
twictkL) CLK"L" pulse width tcieH 65 ns
tw(cLKH) CLK“H" pulse width tence 35 ns
tgu(so~53) | Status active setup time tsveH o 65 tere 10 ns
th(ss~s2) Status active hold time tchsv 7 10 terce 10 ns
tgu(sd~sz) | Status inactive setup time tsHoL o 50 ns
th(st~83) Status inactive hold time tcLsH 10 ns
th(tock) LOCK inactive hold time 7 teLus 10 ns
tsu(Lack) LOCK active setup time toiiz 40 ns
teu(svsnESE) | SYSB/RESB setup time tousm 0 ns
th(svse/Ress)| SYSB/RESB hold time teushz 20 ns
te(BETR) BCLK cycle time [ N 100 ns
twidcikm | BCLK"H” pulse width tameL 30 ns
tsueFRy) | BPRN t | to BCLK setup time tensBL o 15 ns
tsuBusy) BUSY 1 | to BCLK } setup time M-t_eysaL o 20 ns
tsu@sng) | CBRQ! | to BCLK } setup time tepsel T 20 ns
twOneT) INIT puise width tvin e+ oo ns
tr Input rise time ) N ‘.;.L.H 0.8~2v 20 ns
g input fall time e tii 2~0.8v 12 ns
MITSUBISHI
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SWITCHING CHARACTERISTICS (Ta~0~75C, Vcct5v£5%, unless otherwise noted)

Alternate Limits
Symbol Parameter Tes! conditions Unit
symbol Min Typ Max
ter(BREG) | BCLK—BREQ !, | Deiay time taLeAL 35 ns
BCLK—~BPRO !, |
teLH(BFRG) , teLron 40 ns
Delay time (See note 2)
BPRN!. | —~BPRO! |
teuL(BFRG) tenro 25 ns
Delay time {See note 2)
tpr(BusYy) | BCLK—~BUSY | Delay time teLave 60 ns
BCLK—~BUSY
teLz(BUSY) taLevH 35 ns
Float time (See note 3)
toLH(AEN) CLK—AEN, t Delay time teLaen 65 ns
tpuL(REN) BCLK—AEN, | Delay time taLaEL L 40 ns
ten(GBRG) | BCLK—~CBRQ, | Delay time taLcaL 60 ns
BCLK—~CBRQ Delay time
teLz(EBAG) teLcen 35 ns
(See note 3)
L tr Output rise time toLom 0.8v~2. 0V 2 | s
t Output fall time {See note 4, 5) toroL 2.0v~0.8V 12 | ns
Note 1 : Symbol t, | means rise signal and fall signal.

2 : BCLK generate the first BPRO and then BPRO changes lower in the chain are generated through BPRN.

3 . Measured at 0. 5V above GND

Note 4 : A.C. test wave form.
tr
2.4 \
20 ~— 7777 N
1.5 «—— Test point —e= 1.5 ><
0.8 . __ i
0.45 — 7y M
Note 5 : Load circuit
8289 ——J
I C, =100pF
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TIMING DIAGRAM

State T T T2 Ty Ta
tc twicike)
$1
h '
CLK )‘ K 12X 7 . /X /X /
E5,) ~ oo 19080~ 57)
_ tou(So~5) -
- isu : th(5o~S2) s
35 % N ] \
thitack) tsutock)
(1) p
oCK K X /
SYSB/RESB X (2) (2)
tsu(svse/AESS! thisvse/AESE)
(3)
AEN
tpuL(BREQ) tPLHIAEN)
_,1 N
tw(BCLxn! tedao
A
BELK / )( K /X
— tene(BREG)
BREQ#2
teLH(BFRO)
BPAN#2 Y -
@PATH1) o
A
BPRO#2 . X
'PNL(EF'ROF —__—_—-'--:.__ ______ -_—
(BPRN#3) | lsuc@osy)
/ 3 I
BUSY — 7 0. 5V k 2
tenu(Cere) | trL2(BUSY) terL(BUSY)
CBRG 0. sv[
tsu(E0sy
teLz(TBRG! -t

Note 1 : LOCK can be active during any state as long as the relation ships shown above with the
respect to CLK are maintained.

LOCK can be inactive asynchronously.

CRQLCK is an asynchronous input signal.

Noise is permitted during this time. Alter ¢2 of T1 and before ¢1 of T4 should be stable.
AEN negative-edge is related to CLK, positive-edge to CLK.

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

N
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