MITSUBISHI (MICMPTR/MIPRC)

DESCRIPTION

The M5L8288P Is a semiconductor integrated circuit consist-
ing of a bus controller and bus driver for the MELPS 86, 88,
16-bit microprocessors. By using the status signals from the
CPU a Multibus (Intet trademark) control signal is gener-
ated. -

FEATURES

® High-fanout outputs
Command output lot=32mA, loy=—bmA
Control output lg.=16mA, loy=—1mA

® Advanced command outputs (AIOWC and AMWC
outputs) ‘

® Low power dissipation

APPLICATION

Bus controller and bus driver for maximum mode operation
of the MELPS 86, 88

FUNCTION
The M5L828B8P is a bus controfler and driver for maximum
mode operation of theMELPS 86, 88 processors.

The command signals and conircl signals are decoded
by means of the So~ Sz outputs from the CPU and the con-
tral signals for I/0 devices and memory are output.

The device can be used in the Multimaster mode in
which several CPUs acting as masters are connected to one
data bus. An Input pin for the control signal AEN from an
8289 bus arbiter is provided. .

By using the M5L8288P as a bus controller, a highper
formance 16-bit microcomputer system can be configured.
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PIN DESCRIPTIONS

Enable output

I
Pin Name nput of Functions g
output )
These are connected to the CPU status culput $~5;.
Se. St, Sz | Stalus Input Input The M5L8Z288P uses these signals to generate the proper timing command signals and conteol signals,
All pins are provided with intarnal pull-up resistors,
Used to connect the clock generator M5L8284AP ¢l tput CLK.
CLK Clock Input Input , generator locc oulput GLK.
All outputs of the M51.8288S change in synchronization with the ¢lock input.
Pravides the strobe signal output for the address latches.
Thie pin Is connected to the STB pin of the M51.8282P or M5L8283P and used to latch the address from the
ALE Address latch enable Output GPU. When using any other address lalch, the following conditions must be salisfied.
output P 1. The enable Input must be active high.
2. Data reading is always performed while the enable input is high.
3. The latching operation is performed as the enable input goes from high to low.
Provid dat ble signal for the local bus or a data tr. .
DEN Data enable Output ides ?Pa aka enable signal for the local bus or a data transceiver on the system bus
Operates in active high mode.
. Controls the flow of data between CPU and memory or peripheral I/0 devices.
DT/R Data transmit/receive Outout When this pin is high, the CPU can write data to the peripheral devices. When it Is low, it ¢an read data
control output pu from the peripheral devices.
It is connected to the transmit input T of the M5L8286P or M5L8287P bus transcelvers.
When the 10B Input is low and the AEN input Is set to high, all command cutputs are put in the high-
[— impedance state. When the 10B input is high, there Is no effect on the JORC, IOWG, AIOWG, and INTA out-
Address e '
AEN ress enabla input nput puts, the command output other than these four going into the high-Impedance state.
None of the command outputls-will go low until at least 116ns affer AEN transits from high to low.
When this pln is set 1o low, all command oulputs and DEN are prohibited by the PDEN control output (not
d ble
CEN Comman erTa ? Input nput high-impedance state). When sel to high, the abwg outputs ara enabled.
Inpul/sulptt bus mode When this pin Is set to high, the M5L8288P functions in the I/0 bus mode, and when set to low It functions in
10B Input d Input the system bus mode. (The 1/0 bus mode and system bus mode are described in \he functional
put description)
—_— Advanced I/O write The AIOWC Issues an 1/Q Write Command earller in the machine ¢ycle to give I/O devices an early indica-
AlOWC Output | o L . . .
command output ) tion of a write Instruction its timing Is the same as a read command signal. Active low.
— | i t /0 devi . Active low.
TOWG /O write command Output Instructs an | evi¢e to read the data on the data bus. Active low
output
—_—— /0 read
IORC Lu'lp:ia command Output | fnstructs an 1/0 device o drive its data onto the data bus. Active low.
AM'WG Advanced write Ouiput The AMWC issuas a memaory write command earlier in the machine cycle to give memory devices an early
command output P Indication of a write instruction. lts_llmlrig is the same as a read command signal. Active low.
—_— Memory write command Provides a write Instruction to memoary for the current data on the bus, '
MWTGC o Output
output Acliva low. )
Memory read ¢command t truction to me for th ent d the bus.
MRDG oy m Output Provides an output instruction amory 8 pres ata on the bus
output Active low. )
TNTA Interrupt acknowledge Cutout This output Informs an Interrupting device that it has accepted the fnterrupt, outpulting a vector address out-
command output P put instruction to the data bus. IORC operates In the same manner for Interrupt cycles. Active low.
This output pin has two functions.
1. When the 10B Input is set to low:
Master cascade The MCE function Is enabled. The signal acts as the enable signal which allows a slave PIC
. {MS5L8259AP) to read the cascade address output to the bus by the master PIC during an interrupt sequ-~
——-—-MOE/ Enable output/ Qutput ence. Active high
PDEN Peripheral dala P i gn.

2. When the 0B input is set to high:
The PDEN function Is enabled. This quiput provides the enable signal to the data bus transcelver con-
nected to the I/Q interface bus when an instruction occurs (IORC, IOWC, AIOWC, INTA). Operales the

same way as DEN with respect to the system bus,

v
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FUNCTIONAL DESCRIPTION

The state of the command outputs and control outputs are
determined by the CPU status outputs S ~ Sa. The table

responding valid command output names.
Depending upon whether the M5L8288S is in the 1/0 bus
mode or system bus mods, the command output sequence

stmmarizes the states of the oulputs So~S; and their cor-

will vary.

STATUS INPUTS AND COMMAND OUTPUTS RELATIONSHIPS

5 S S B 8086, 8088 status valid command ocutput name
L L L | Interrupt acknowledge ' INTA

L L H Data read from an 1/0 poit . W

L H L | Data write toan 170 port T1OWGC, AlowC
L H H | Halt ' -

H L L | mnstruction fetch MRDC

H L H Read data from memaory MRDC

H H L Write data to memory MWTC, AMWC

H H H Passive state -

1. VO bus mode operation
When (OB is high, the M5L8288S function in the 1/0 bus
mode.

3. AMWC and AIOWC outputs
With respect to the normal write control signals MWTG and

IOWC, the advancged-write command signals AMWC and

In the I/O Bus made all I/0 command lines (IOHE). IOWC,
AIOWC, INTA) are always enabled (l.e., not dependent on
AEN). When an 1/0- cammand s initiated by the processor,
the 8288 immediately activates the command lines using
PDEN and DT/R to controt the 1/O bus transceiver. The /0
command lines should not be used to control the system bus.
in this configuration because no arbitration is present. This
mode allows one 8288 Bus Controller to handle two external
busses. No waiting is involved when the CPU wants to gain
access to the 170 bus. Normal memory access requires a
“Bus Ready” signal (AEN LOW) befare it will proceed. It is
advantageous to use the |OB mode if 1/0O or peripherals de-
dicated to one processor exist in a multi-processor system.

2. System bus mode operation

When 10B is set to low, the M5L8288S enters the system bus
mode. In this mode no command is issued until 115 ns after
the AEN Line Is activated (LOW). This mode assumes bus
arbitration logic will inform the bus controller (on the AEN
line) when the bus is free for use. Both memoary and i/0
commands wait for bus arbitration. This mode is used when
only one bus exists. Here, both I/0 and memory are shared
by more than one processor.

AIOWC transit low one ¢lock cycle earlier and remain low
for two clock cycles. .

These signéls are used with peripheral devices or static
RAM devices which require a long write pulse, so that the
CPU does not go into an unnecessarily wait cycle.
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ABSOLUTE MAXIMUM RATINGS (12=0~75T, unless otherwise noted) : _ -

Symbol Parameter Conditions ) Ratings Unit
Veo Supply voltage . ' - —0.5~+47 \")
\'A Input voltage —0.5~+5.5 v
Vo Output voltage —0.5~Vge v
Pd | Power dissipation . ’ 1.8 w
Topr Operaling free-air temperalure range 0~75 Lo
Tstg Storage temperature range ) —66~-+150 c

!

' RECOMMENDED 'OPERATING CONDITIONS (Ta=0~75C, unless oiherwise noted)

. - Limits
Symbol Parameter - Unit
. Min Nom Max
Voo Supply voltage ” 4.5 5 5.5 v
High-leve! cutput Command outputs I - —b
lon. - - mA
current Control outputs —1
Low-level output Command outpuls 32
fow ' mA
current Control outputs _ 16
ELECTR'CAL CHARACTEF“ST'CS (Ta=0~75C, unless clherwise noted)
Limits
Symbol | Parameater Test conditions Unit
) Min Typ Max
Viu High-level input voltage 2 v
ViL Low-level Input voitage 0.8 \'4
Vie Input ¢lamp voltage ) —1 Y]
'Command outpuls Veo=4.5V, Vi=2v lap=t—5mA 2.4 .
Vou - High-level oulput voltage — ce ' i v
Control outputs Vvi=0.8v loh=—1mA 2.4 :
- Command outputs - Veo=4.5V, V=2V | lor=32mA 0.5
VoL Low-leval output voltage v
7 Controt outputs Vi=0,8v lo=16mA - 0.5
i High-level input vollage Veo=5.5V, Vi==5.5V ' 50 | nA
e Low-level [nput voltage - 7 7 - Veo=5. BV, Vi=0. 45v —0.7 mA
lozn Off-atate qutput current with kigh-level apptied to cutput| Vcc=5.5V, Vo=5,25V ’ ) 100 KA
lozL Off-atate output current with low-level applled to output | Vcs=5.5V, Vo=0. v —100 uA
lec Supply current Veo=5.5V 160 mA

www.DataSheet4U.com



SWITCHING CHARACTERISTICS (Veo=58VE10% . Ta=0~76°C , unless otherwise noted)

bol : Paramet Alternata Test conditions ‘Limits Unit
i aramelar 9 i - -
Sym N symbol Min Typ Max
t Qutput léw-levano high-{gvel propagation lime
PLH From CELK input to DEN output :
£ ? TCVNV 5 45 ns
t Output high-lavel to low-level propagalion ime
FPHL From GLK input to PDEN output’
t Output low-level to high-favel propagation ime
PLH From GLK [nput to DEN output.
e s TOVNX 10 45 ns
t Output high-favel lo low-level propagation time
PHL From GLK input lo BOEN output
Qulput low-level o high-level propagalion time
teLn From CLK inpul to ALE outpul TCLLH 20 ns
Qutput low-level lo high-lgval propagalon time .
teLm From CLK input to MCE output TGLMCH 20 ns
Gulput fow-level to high-level propagation time
tern From Sg~3S7 inputs to ALE output TSVLH 20 ns
Qutput low-level to high-lavel propagation time
oL From Sg~8 inputs lo MCE output TSVMCH 20 ns
Qutput high-level ta low-level propagation time -
tenL From GLK input to ALE output TCHLL 4 15 ns
Output high-lavel fo lew-fevel propagation me ) h
ton From GLK Input to MRDG, IORC, INTA, TCLML 10 35 ns
AMWGC, MWTC, AIOWG, and IOWC outpuls .
Cutput low-leve! to high-levet propagation lime :
“tpLn From CLK input to MADG, LORG. INTA, TCLMH 10 35 ns
AMWG, MWTC, AIOWC, and IOWGC oulpuls
Oulput high-level ta low-laval propagaticn time
tonL From CLK Input ta DY/R output TCHDTL {Note 1) 50 ns
Output low-lavel Yo high-level propagation time )
tp"'f‘ From CLK input ta DT/R cutput TCHDTH 30_ ns
High-level culput enable time
tpzn From AEN Input to MRDC, 1ORG, INTA, TAELCH 40 ns
AMWG, MWTC, AIOWC, and IOWG outputs
Righ-leve! qutput disable time
tonz From AEN Input to MRDG, I0RG, INTA, TAEHGZ 40 ns
AMWGC, MWTC, AIOWC, and IOWC cutputs
Outpﬁ_!_h[_gh-lavel to 'ow-level propagation time
teH From AEN input to MRDC. IORC, INTA, TAELGV 116 200 . ns
AMWC, MWTC, AIOWG, and IOWGC autputs
{ Output low-level to high-lave) and high-level lo )
tPLH low-level propagation time TAEVNV 20 ns
PHL | From AEN input to DEN output
t Guiput low-level to high-tevel and high-leve) to
tFLH low-leve! propagation time From GEN Input to TCEVNV 25 ns
PHL DEN and PDEN outputs
Quiput low-feval to high-level and high-level to
teLn low-level propagation time.
tonL Fiom GEN input to MADG, [ORG, INTA, TCELRH - 35 ns
AMWC, MWTC, AIOWG and IOWC outputs
TIMING REQUIREMENTS (Vee=5vt10%, Ta=0~75C, unless otherwise noted)
' Altarnate L Lirnits N
Symbol - Parameter - Test conditions - - Unit
) symbof Min Typ Max
tc. Clock GLK cycle time TCLCL 100 ns
twicLkL) | Clock CLK low pulse width TCLCH 80 ns
twioLk) | Clotk CLK high pulse widlh TCHCL 30 ns
So~52 setup time with respact to
et 1B s TSVCH
SUS~%2) -t 11 the T, state 3 ns
S0~S2 hold time wilh respect to ) .
th(ss~=: CHSV 10 ns
MS0~821 | 1 1r the T4 state _ TCHS
S~%; selup time with respect lo
tsu(E~5 )
SUSa~52)| 7 (or the Ts state TSHCGL 35 ns
Sy~$; hold lime with respect to
th{Sg~5: TCLSH 10 ns
h(So~52) T for the Ts state
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Note 1 : Tast Circuit

INPUT Vee OUTPUT
[ 1
N r-----1
i i
DEVICE I Loap t
PG UNDER - cmcu:r,
TEST
500 ! (Note 2) ]
3 i 1
I L
A ————
Note 2
Load circuit teurn ton oz tez terz, tezm
2.14v 1.5V 1.5v
130 1800

Command output
load circuit

al—

300pF

3

300pF

3

Control output
load circuit

1140

I

80pF

Note 3 : AC TEST WAVE FORM

2.4v

0. 45v

1.5V <=— TEST POINT —= 1.5V -

INPUT PULSE LEVEL : 0. 45~2, 4V

TIMING MEASUREMENT POINT : 1.5V

www.DataSheet4U.com




TIMING DIAGRAM
1. Command output timing

S ¢ T T
STATE AL tc' LL ES— ! ‘
: twicu
TTCLCL) | wlctk)
/\ . (TCLGH) /N
OLK = S LJ ‘_/_\ —
th{S~S5,) twicLke) tsu(Si~S2}
(tohsy) 1 . . TTCHCL) {(TSHCL)
— tsu(S1~%) (5~5)) :
5 5 N RS2 th{Si~8; /
Se. St. So N (TSVCH) (TGLSH) /
DATAl .
ADDRESS/DATA ADm_lfg . vavp| (Note3)
- tonL '
teLn ; I 1 {\\5 (T?PI:EI*.L) [
(FCLLH)(Nate 4) g
ALE . A | R IGTsvid
fruL
] (TC';M_L)
MRDC, TORG, INTA -
AMWG, ATOWC ~
: 1 ten
TCLMH) — _tew
S {TcLML)
MWTC, TOWC _
. ters, tone,
. - {TCVNV)
FOR READ AND
DEN ( INTERRUPT
teLn. tenL
; , : TC
" POER (FOR READ AND (TGVNX}
INTERRUPT . :
Yerns teHL
[TGVNV)
- - —
DEN (FOR WRITE) ; .
tern, teue
_ — {TCVNX)
PDEN (FOR WRITE) . X
(TCHDTH)!
= (FOR READ ANDY
DT/R ( INTERRUPT )-._____.__..__-..7E
tene
=—t=r (TCHDTL) t
MeE 7l fNote 4 : (TCl:LSTH) =
. teLn - - e
. (TCLMCH) tou TCVNX)
' {TSVMGH) -

Naote 3 : The address/data bus signals are shown only for reference. —
4 : The ALE and MCE leading edge occurs in synchronization with the falling edge of CLK or Sg~S;, whichever is later.
§ 1 Unless otherwise noted, the timing of all signals Is respect to 1.5V
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2, DEN and PDEN timing

CEN X
AEN
toLns teuL
- TAEVNV)
DEN
teips temn
{TGCEVNV)
PDEN i
3. AEN timing tenL,
AEN : ._(TAELGV)
(1.5\[ . tonz
- {TAEHGZ)
MROG, TORG, INTA tezu Vou §0-5v
AMWGC, MWTC, {TAELCH) . ~ V,
AIOWC, IOWC } N "
- BLT
-" (TCELRH)
CEN

Veo

tenL

TCEHRL -
Note 6.: CEN must be low or valid prior to T; fo prevent the command from being generated.

APPLICATION EXAMPLE

MELB284AP
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