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INTRODUCTION FUjol'lSU

1.1. Introduction

The MB89372A Mutlti-Protocol Controlier (MPC) uses three serial data transfer protocols: ASYNC,
Character Oriented Protocol (COP), and Bit Oriented Protocol (BOP). To enable high-speed data
transfer, the MPC has a built-in DMA controller to directly read and send data from memory or transfer
receive data to memory without CPU intervention. In addition, it has an interrupt controller to handle
various interrupts generated from the serial interface unit (SIU) and DMA controller (DMAC) unit.
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FUﬁTSU INTRODUCTION

1.2. Features

B Two full-duplex communications channels are bullt in.

(1) Up to 2Mbps transfer is possible (when operating at 8MHz). (in the loop mode, however, the
maximum transfer rates are 1Mbps for NRZ/NRZI code and 666kbps for FMO/FM1/Manchester code.
Note that the use of DPLL places restrictions on the maximum transfer rate.)

(2) Send data FIFO (4 bytes), receive data FIFO (8 bytes)
(3) Bit rate generator {one channel per full-duplex communications channel)
= This unit can also be used as an interval timer when it is not used as a bit rate generator.
(4) DPLL (one channel per full-duplex communications channel)
(5) ASYNC mode

 The transfer clock is selected from bit rate x1, x16, x32, and x64. (When x1 is selected, the receive
data and receive clock must be synchronized.)

» The length of one character is selected from 5, 6, 7 or 8 bits.
* The stop bit length is selected from 1, 1.5 or 2 bits.
» Parity, overrun, and framing errors are detected.
+ Break transmission/automatic detection
{6) COP mode
« The sync detection mode is selected from Mono SYNC, Double SYNC, or External SYNC.
« The length of one character is selected from 5, 6, 7 or 8 bits.

» CRC can be selected from LRC (exclusively used for odd numbers), non-inversion of CRC16-0,
inversion of CRC16-1, non- inversion of CCITT-0, and inversion of CCITT-1. (Specification by
program is required to eliminate specific data from calculations, determine transmission timing,
and display check results.)

The serial data code is selected from NRZ, NRZ!, FM0, FM1, or Manchester.

Parity, overrun, and underrun errors are detected.

The SYNC character is automatically erased.
(7) BOP mode

« One-byte or two-byte address fields can be automatically compared.

» CRC can be selected from non-inversion of CRC16-0, inversion of CRC16-1, non- inversion of
CCITT-0, and inversion of CCITT-1.

« The serial data code is selected from NRZ, NRZI, FM0, FM1 or Manchester.
» CRC, overrun, short frame errors, and underrun errors are detected.

« |dle detection.
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(8) LOOP mode (This mode is for the secondary LOOP station; the primary LOOP station uses the BOP
mode.)

» One-byte or two-byte address fields can be automatically compared.

+ CRC can be selected from non-inversion of CRC16-0, inversion of CRC16-1, non- inversion of
CCITT-0, and inversion of CCITT-1.

» The serial data code is selected from NRZ, NRZi, FM0, FM1 or Manchester.
« CRC, overrun, short frame, underrun, and loop errors are detected.
+ Idle detection.

B Four DMA controller channels are bullt in.

(1) Descriptor chain method

(2) The DMA output address is selected from 24 or 16 bits.

HE An interrupt controlier is bulit In.

(1) Operate as a slave to the MB8925%A.

B Reglister direct access method

B CMOS process

B 64-pin SH-DIP, 64-pin QFP
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1.3. Block Diagram
¢— VCC
HLDA > T
HRQ < RxDB
DMAC (4ch) -
READY »
MO < Siu > TxDB
X
DMA Bch TxCB
’6.‘: request ( ) TTSE
_ g § x 2
25 interrupt N DB
o »
Address/K A, . (5 S 5eguest\ > RT‘SB/
N data ) > DSRB
S MUX N .
A,y/D, :
- Au/Do
ADSTE §
3 g T osc - SCLK
vss s @ » SCLKX
3
E je— VSS
< AG-15 _ § DMA
A k‘ﬂ = request > FixCA
A x 2
RxDA
»[OCA
i Interrupt 4
C:) S:grl:?s' reques‘: x 3 Sy > TxDA
»TxCA
A, - A, MUX X A aada
DCDA
»RATSA
». DSRA/
o > SYNDETA
» DTRA
SSEC
INTC > INT
INTA
‘ —N o RD
>
Read/write » WR
control logic |e RESET
os ¢ CLK
\elolumy
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1.4. Electrical Characteristics
1.4.1. Absolute Maximum Ratings

Parameter Symbol Rated value Unit

Supply voltage Vee -0.3 to +7.0 v

Input voltage Vi -03 to V.. + 0.3 \

Output voltage Vour -03to V.. +03 \

Ambient temperature T, 0 to +70 °C

Storage temperature T -55 to +150 °C

1.4.2. Recommended Operating Conditions

Supply voltage

Vg = +5V £ 10%

Vgs = OV (Voltages are referenced to V)

Ambient temperature

1.4.3. DC Characteristics (T, = 0 to 70°C; V,, = +5V 1 10%; Vg = OV)

T, = 0to 70°C

HIGH input voltage

Parameter Symbol Test Conditions Min. Max. | Unit
When operating | Output open, input OV or
ce V. When operating at 40 mA
Supply voltage 8MHz
When power saving | l.cpws | Output open 20 pA
input leakage current hex 0, SV, s Vg 110 nA
Output leakage current loxt 0, S Vour S Ve, +10 pA
LOW input voltage Vi -0.3 0.8 v
HIGH input voltage Vi 2.0 V403 | v
Output vohage Voo l,, = 2.5mA 0.4 '
Output voltage Vou foy = —2.5mA 3.0 Y,
gy = ~100HA V.04
CLK pin Vorr ~0.3 0.6 v
LOW input voltage
CLK pin Ve 3.9 V403 |V
HIGH input voltage
SCLK pin Ve 0.3 02x V| v
LOW input voltage
SCLK pin 79 0.8 x V. [V, .+03 | v
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1.4.4. Pin Capacitance (T, = 25°C; V. = 0V)

Parameter Symbol Test Conditions Min. | Max. | Unit
input capacitance C, 20 pF
Output capacitance Coyur fo = 1 MHz 20 | pF
Input/output capacitance Cio 20 pF

1.4.5. Osclllation Characteristics (T, = 0 to 70°C; V. = +5V + 10%; Vg = OV)

Parameter Symbol Test Conditions Min. | Max. | Unit
External clock period tseLk SCLKX pin output open 125
External clock LOW time [ 55 ns
External clock HIGH time tecikn 50
Quartz oscillator frequency Tyscux | Must be within the range of duty 2 16 | MHz
Quartz oscillator stabilizing Cyscin | 40-60%. TYP. 20 E
capacitance CysoLxx TYP. 20 P

1.4.6. AC Characteristics (T, = 010 70°C; V., = +5V & 10%; Vg = OV)

AC Test Waveform

2.0V 2.0V
R —>
<« >
0.8V 0.8V
Measuring
points
AC test load circuit
Output pin for testing (———
CL = 100pF

99

CL includes the probe capacitance.

2.4V (HIGH level)

0.45V (LOW level)
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Timing Requirements
Parameter Symbol Min. Max. Unit

Clock period tex 125 —

Clock LOW time toxe 55 _—

Clock HIGH time tokm 50 Em—

Clock rise time, fall time t. ¢, 10

Reset pulse duration taeser St.y -

Read pulse duration (host read) tan 1t +20 E——
Address setup time (relative to RD'{ ) ta 30 _—
Address hold time (relative to RD T ) taa 0 EE— ns
Data delay (relative to RD | ) ton [ 120

Data hold time (relative to RD T ) tap 10 75

Write pulse duration (host write) tow ., +20

Address setup time (relative to WR | ) taw 30 _—

Address hold time (relative to WR T ) twa 0 —_—

Data setup time (relative to WH 1) tow 100 _

Data hold time (relative to WR T ) two 0 -
Recovery time during data access | After RO T, WR teces 3t,, +20 -
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Timing Requirements (Continued)

Parameter Symbol Min. Max. Unit

HRQ valid delay time (relative to CLK | ) Youras 100
HRQ invalid delay time (relative to CLK | ) tonro2 _ 100
HLDA set time (relative to CLK T ) touioa 30 E—
STB valid delay time (relative to CLK T ) tosTas 90
STB invalid delay time (relative to CLK T ) YosTa2 _ 95
M/TO output delay time (relative to CLK 1 ) tomior _ 100
M/TO float delay time (relative to CLK { ) tomioz - 100
Address output delay time (relative to CLK ! ) toanos S 100
Address tloat delay time (relative to CLK { ) toanoz _ 100
HIGH address output delay (relative to CLK ! ) b anDt _ 100
HIGH address float delay (relative to CLK | ) tomaDD2 E— 100
HIGH address setup (relative to ADSTB | ) tonaDDs te — 25 ns
HIGH address hold (relative to ADSTB | ) towaoos | ltoxn — 15 _—
DMA data input setup (relative to CLK !) toois 30 _
DMA data input hold (relative to RD T ) toom 0 _
DMA data output delay (relative to CLK { ) lsoos —_— 100
DMA data output hold (relative to CLK | ) tooom - 100
RD output delay time (relative to CLK { ) torn S 100
RD Hi-Z delay time (relative to CLK { ) toroz _ 100
RD valid delay time (relative to CLK 1) toros _ 75
RD invalid delay time (relative to CLK T ) toane _ 75
WR output delay time (relative to CLK { ) towns  — 100
WR Hi-Z delay time (relative to CLK { ) townz _ 100
WR valid delay time (relative to CLK T) towns - 100
WR invalid delay time (relative to CLK T ) towne 100
READY setting setup time (relative to CLK T ) toroys 20 _
READY setting hold time (relative to CLK T ) torovz 40 -
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Timing Requirements (Continued)

Parameter Symbol Min. Max. Unit
M/IO setup time (relative to RD | ) tomios tow = 35 -
M/IO hold time (relative to RD T ) tomtos tokn — 20 -
M/IO setup time (relative to WR | ) tomios tow — 20 —
M/IO hold time (relative to WR T ) towmios ten — 20 I
Address setup time (relative to RD { ) toaoos tow = 35 - ns
Address hold time (relative to RD 1 ) toaons toxw — 10 -
Address setup time (relative to WR { ) toao0s o = 15 -
Address hold time (relative to WR T ) toanos tox — 20 I
Data setup time (relative to WR | ) tooos2 tok, — 25 -
Data hold time (relative to WR T ) Tooonz ek — 20 —_—
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Timing Requirements (Continued)

Parameter Symbol Min. Max. Unit
INTA pulse duration tintar o + 20
INTA recovery time finTaz 2 + 20 _—
SSEL setup time (relative to INTA | ) tisser 30
Interrupt vector delay time (relative to INTA | ) bvens 120
Interrupt vector delay time (relative to INTA T ) | S 10 120
INT mask delay (relative to WR | ) inrinn — 100
INT mask clear delay (relative to WR T ) tinTiz R— 6t,
INT delay time {relative to TNTA ) bt — | 2t
INT T delay (relative to CLK | ) toomar e 100 ns
INT T delay (relative to Port T ) tspori — 6t.,
INT T delay (relative to TxC { ) tsrxnovi Ea— 8.,
INT T delay (relative to TxC | ) terxul — Sto
INT T delay (relative to TxC | ) tsLate: S 6to
INT T delay (relative to RxC T ) note 1) tsRxRovI _ 10,
INT T delay (relative to RxC T ) tsioc —_— 1M,
INT T delay (relative to RxC 1) tsiem e Stey
INT T delay (relative to RXC T ) tsanr 6t.
INT 7T delay (relative to RxC T ) tsiou _— Tty
INT 1 delay (relative to RxC T ) tesym _— St.,
INT T delay (relative to SCLK 1) teanal —_— Tty + 250
INT T delay (relative to SCLK | ) tsopus _— Tte, + 250

Note 1: interrupt timing due to RxRDY, receive errors (CRCER/PER, OER, SFER/FER), and frame end (EOF/
EOB, ADET, BDET).
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Timing Requirements (Continued)

$SDRRI2

CK

Parameter Symbol Min. Manx. Unit

INT | delay (relative to WR T -DCRO to 3) toocai Moy

INT | delay (relative to WR T -MCR) Ly Ste

INT | delay (relative 1o WH T -MSR) tsushi Stex

INT | delay (relative to WR T -BPCR) tsepcri Stex

INT | delay (relative to WH T -BPSR) tsarsa Stex

INT | delay (relative 1o WR T -RxCR) tsaxcal 6o

INT | delay (relative to WR T -RxSR0) tsnxsror Stox ns
INT ! delay (relative to WR T -RxRS1) terxshii Stex

INT delay (relative to WR T -RxIER) tsmiens Sto

INT { delay (relative to WR T -TxSR) torxsni Ste

INT delay (relative to WR T -TxIER) terxiens Ste

INT | delay (relative to WH T -SDR) tsspRwin Btox

INT T delay (relative to WR T -SDR) tssprwiz Ttk

INT | delay (relative to RD | -SDR) tssorni B«

INT 1 delay (relative to RD T -SDR) t I
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Timing Requirements (Continued)

Parameter Symbol Min. Max. Unit
TxCA, B clock period taxow |4k notel)
TXCA. B clock LOW time torxor | Hex + 62 note2)
TxCA, B clock HIGH time torxon | Vex + 62 note2)
TxDA, B delay torxon 100
TOCA, B delay 500 100
RxCA, B clock period Laxow |4tk notel)
RxCA, B clock LOW time tsaxor | ok + €2 note2) ns
RxCA, B clock HIGH time taxon | Ttk + 62 note2)
RxDA, B setup tima (relative to RxCA, B) tsrxps 5
RxDA, B hold time (relative to FiXCA, B) torxom 160
Port output delay (relative to WR T ) tsporTD 2t + 60
Port input setting (relative to RD { ) | P Tty + oy + 60
Internal sync detection delay toisvn Ty
External sync detection setup teesvns 2t
External sync dstection hold tsesvan | 4ok

Note 1: When in the secondary LOOP station mode, if NRZ or NRZI code — 8 t,

if FMO, FM1, or Manchester code — 12 1,
Note 2: When in the secondary LOOP station mode, if NRZ or NRZi code — 3 t,, + 62

if FMO, FM1, or Manchester code — 5 ., + 62
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System Clock

i ¥

|

1
AN A N

CLK i

1

1 t
System Reset
‘GESET
2 i
| I
1 1
RESET —— /' N
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WAVEFORMS (CONTINUED)

Read/Write by Host Access

) WW ol
1 1
1 1
WR 1 1
] |t 1
ltAﬁl (LY
_ [
AS - A0, TS X Input Valid )4
o tow y Juny
1 I
AD7 - ADO >< Input Valid X
], tRR o
| 1
! |
RD —1\[__,/{
! 1
ey | Al
1 L |
A5 - A0, TS X Input Valid X
: tDR 3 : ltﬁgl
[
!
AD7 - ADO {)utgut Valid’}

1-16



INTRODUCTION

WAVEFORMS (CONTINUED)

Recovery Time during Data Access

. ACCS s
| I
®D ! 1
1
m ;
|
WR !
~_ /7
5 taces 3
I
™ ~
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WAVEFORMS (CONTINUED)

Interrupt Acknowledge Cycle
tIIAIN’I’

3

INT —/ 1 \
t

! TINTAY

ttan t"NTAz 1
T N e
I
|

!

1

1

tlsssst b—ﬂ 1
|

SSEC \L_E_:/i

I
tvers !"—": f—.): tvera

AD?7 - ADO
Output Valid
INT Pin Masking
TS, A5 - A0 X IMSKR, ICR X
WR
I N \

tum*rmlp—-i %
| ) I
INT N\ /
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T . .
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WAVEFORMS (CONTINUED)
High Address Omission
LoVioL Ve | v | vs 1 vo ! vo ! o

O
[t
X

|
| 1 i
1 ! ] ! )
i ! ] ! |
ADSTB - L
t'nmm:i—u 1 : ] H tomioz
i !
M1o —( Valid >
! Pt TT T 1
tnmmk—ﬁ I 11 i tDADDz
I t ] 11 ] ]
A1S - Ao — Valid P
P ! T1 )
— ! 11 | —
fomios Dot P ey tomios
:DMIOS : L t : : ] : :omoo
I D0IS
DADD3 1 ] oADD4
toxoos : t ; "_I—r—’: Yooun S
A23/D7 - { | 4—!—‘—\
Read A16/D0 : T, Input_ Valid
transfer | — H torDs tonos b e torp2
) |
RD — A A s
! ot
: b o
i : ! Fra
| 1 ! P
! Pt
fovos H : ! 11 ¥ Topou
1 '3
:?2;3; T Output Valid >
Write \ 1 T T
transfer DRD1 "“: "": toros 'onm‘!-*: !'—': torp2
WR AN AN
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WAVEFORMS (CONTINUED)

READY Input

High-speed Transfer Mode

|
bV V2 V3, v, ve Vs, vo |
I I I I | | 1 1
o NN NS NN N AN
f ORDYY |k_...ul :‘—tp—utunovz [ |
" L} { i N
READY N\ / 4 LN |
T T t ] ]
torot K t / ity on, DRDA f—N <=3 toroz
Read | I DRDY; i 1 /l(_rL
transfer I' : \ : ]
towrt gy F—J. towns towae .= bl towre
i 1 1
Write A_N /‘L
transfer Q

I 1 !
| \'al i vz ) v3 ' Vs X Vo ,
! ! J ] I [
CLK —WMM/_
toror ol tonos = lorps et i loro2
Read (R'D' | i () 0
transfer Ik : N : A y ®
towns ""J' towrs f_‘| towmﬁ": 'G—J' townz
Write
transfer ( N/
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WAVEFORMS (CONTINUED)

Clearing Interrupt Causes in DMAC

TS, A5 - A0 X DCRO - 3 X

Manipulating the
DIR bit

:

INT \

Send Ciock «— Send Data

o STXCW
e il tsrxen ;I
TXC v tormet o ]
U / -
tsrxcw 1
TXC terxet to oy tsrxcn !

aswe/\ /AN NANNNNNANNANNNNANNNNS
X 16} I

r"‘. ts]’xog tBTXDD"H note 1)

TXD }

note 2) ¢ X X
H tsLoco

o X
L
f(—): terxrov:

INT i/

Note 1: For NRZ or NRZI code, this duration does not change.

Note 2: When the SH or SB bit of TxCR is manipulated, valid data is output 3, (max.) after the rising edge
of WR.
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WAVEFORMS (CONTINUED)

Interrupt by Underrun [— First abort bit
'XC .
1
Ly I:' ‘STXUI

INT f

Interrupt by LOOP send data delay ( Last bit in go-ahead pattern

SLATEI

INT ;/

Reception Clock <> Recelive Data

. tsaxcw y

e 24 1¢ *’:

: tenxce :: toaxcn :l

Rxc 1 {
(x 1) " )" \t—

} . “""'I tsaxcw )

! sAxcL |L':H'l terxcn !
VAV aVAVAVAVAVAVAVAV A VAVAVAVAVAVAVAVAVAW
X 16) i ! ]

1 N ! 1 1 tsaxom

tsaxos :&-ﬂi——ﬁ: trxom §RXDS :'_’:"_': tsnxon SRXDS :"‘""_""
] ! I 1 [

: \ ! 1 | note 1)1

{ note 1) v ! 1 ' !

i | ) ! ! 1 1

1 ! 1 1 !

[
RxD ORXK  XOOOXKAO0COCCCOROCRCOOCR — XXXXR0OQOCXRXXXX XA

f | tSRXRI)VI
INT )4

Note 1: For FMO or FM1 code, the first-half values of data bits must be valid.
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WAVEFORMS (CONTINUED)

Interrupt by Loop On-line (Center of fast bit in off-line pattern (1" in bit 8) when

off- line requested or on-line pattern (“1” in bit 7) when
on-line requested)

e N S D

h—’: tSLOtH
INT I

Interrupt by Loop Error

[ (Center of last bit in flag pattern)

S N S D

Interrupt by Detection of Go-Ahead Pattern
( {Center of last bit in go-ahead pattern)
e —\—/—\—/—
|
"————H. tsars
INT %4

interrupt by Idle Detection/Idie Termination (+1"in bit 15 when idle detected; center of last bit in flag
( pattern when idle terminates)

RYC__L_/—\—_/—

h_‘_'—‘ tSIDLl
1
INT )4
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WAVEFORMS (CONTINUED)

COP Sync Detection

internai sync detection

S

/ Center of last bit in SYNC character

:6—): taisvn
DSR/SYNDET

(Output) : N

K—i tgavn
1
INT 7
External sync detection / Center of first bit in data character
1
N e N e DS

1
'

{Input) | \|‘ /I
I 1
1 ! !
1 SEBYNS' :

7

SESYNH
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WAVEFORMS (CONTINUED)

Output Modem Control Signal

TS, A5 - AD X MCR selected X

N

SPORTD

DTR, RTS Pl

Input Modem Control Signal

DSR, DCD, TTS X

X MSR selected x

Y tSPORTF

1
1
i
J
f | tSPORTI

INT 7
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WAVEFORMS (CONTINUED)

Interrupt Request Signals by BRG and DPLL

( BRG count completed

{Waveform input) SCLK m

—it
|

INT Y

S8RA}

( After DPLL error detected

VAR VAR VA NS -

(Waveform input) SCLK

INT 4
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WAVEFORMS (CONTINUED)

Interrupt Request Signais by Manipulation of Each Interrupt Cause

TS, A5 - AD > MCR X

{Manipulating ODCDIE,

WR DCTSIE bits)
: tBMCRI
]
INT X
CS, A5 -~ A0 > MSR ~
{Manipulating ODCD,
WR DCTS bits)
't
1 SMSER!
]
INT N
TS, A5 - AC = BPCR d
{Manipulating DPLLERIE,
WH BRGOUTIE bits)
: ‘SBPGRI
1
INT X
C5, A5 - A0 > BPSR 4
(Manipulating DPLLER,
WR BRGOUT bits)
: tSBPSRI
]
INT o
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WAVEFORMS (CONTINUED)

TS, A5 - A0 e RXCR e
(Manipulating STC bit)

WR'———X__/

tSRXCRI

]
INT 5
TS, A5 - A0 e RXSRO X
{Manipulating DIDL/
WH SYNDET bit)
I N
[ ¢
& SRAXSROI :
INT N,

TS, A5 - A 4 RXSR1 =4
(Manipulating GAPDET,

wWH LOOPER, DLOC bits)
:E tSRXSRH 4
I
INT N
TS, A5 - AO D4 RXIER A
{Manipulating various
WR interrupt enable bits)
:E 'SRXIERI ;:
INT e

1-29



Fujtrsu INTRODUCTION

WAVEFORMS (CONTINUED)

TS, A5 - A0 X TXSR X

(Manipulating
WH LATE, TxU bits)
N t
15 STXSRI ;:
INT N
TS, A5-A0 X TXIER X
(Manipulating various
WH interrupt enable bits)
U
STXIERY
e——-
[
INT X

TS, A5 ~ A0 X SDR X

WR —\J
L ‘SSDRVHZ ~
> g
‘ssonwn ! 1
INT \ 4
TS, A5 -~ A0 X SDR X
RU —U
" Yssonmiz .
~ Cal
S > '
! tssr.nmn I L
INT N /
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WAVEFORMS (CONTINUED)

SCLK Waveform Input
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1.5. Pin Assignment

The MPC comes in a 64-pin SH-DIP or 64-pin QFP package. The diagram below shows the pin
assignment of the MPC.

READY —O 1 / 64 L: Voo
MO +—— 2 63 CLK
s —s 3 6 2 je—— RESET
"D —p 4 61 p——> HRQ
WH ) 5 6 0 je—— HLDA
ADSTB €&— 6 59 e INT
A23D7 ——H 7 58 INTA
A22/D6 ——3 8 57 SSEL
A21/D5 > 9 56 RxCB
A20/D4 & 10 55 RxDB
A19/D3 ——¥ 11 5 4 — [OCB
A18/D2 ¢—N 12 53 —> TxDB
A17/D1 «=——» 13 52 &—» TxCB
A16/D0 &—» 1 4 . 51 ge— CTTSH
V., 15 (Top View) 50 Ve,
A15 4+ 1686 49 &e——— SCLK
Al4 —— 17 4 8 —» SCLKX
A13 «— 18 4 7 &—— HALFRATE
A12 — 19 4 6 e—— DCDB
A1l +«—] 20 45 —» ATSE
A10 — 21 4 4 j&—p DSHAB/SYNDETB
A9 — 22 43 ——» DTRB
A8 —] 23 4 2 &—> RxCA
A7 +— 24 4 1 @—— RxDA
A8 25 40— [OCA
A5 ::. 26 39 j—>p TxDA
A4 «— 27 38 je—> TxCA
A3 «— 28 37 je—— TTSA
A2 —— 29 36 DCDA
Al «— 30 35 E RTSA
A0 «—) 31 34 DSHRA/SYNDETA
Vss —1 32 33 —» DTRA

Figure 1-2. Pin Assignment (64-pin SH-DIP)
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om > [
'55 g 9 g X uw.t (e} g - E
2ERRBsESgEERE
/64 63 62 61 60 59 58 57 56 55 54 53 52
A23/D7 ¥ 1 51— 3TTEC
A22/D6 +—¥ 2 O 50 RxCB
A21/D5s ¢+ 3 49— RxDB
A20/D4 ¥ 4 48— [OCB
A19/D3 ¢+ 5 47— TxDB
A18/D2 ¥ 6 46—+ TxCB
A17/D1 «—¥ 7 45 CT5B
A18/D0 +— 8 44 Ve
Vee ™1 ¢ {Top View) 43 SCLK
A15 «— 10 42 SCLKX
A14 — 11 41 HALFRATE
A13 «— 12 40 DCDB
A12 — 13 39— ATSE
A1l «— 14 3 8 —> DRSB/SYNDETB
A10 «— 15 37— DTRB
A9 «— 18 36— RxCA
A8 «— 17 35— RxDA
A7 «— 18 34} —— [OCA
A6 — 19 33— TxDA
20 21 22 23 24 25 26 27 28 29 30 31 32

RERRRRERRARE
3§2§22>3EEE§EE
E

Figure 1-3. Pin Assignment (64-pin QFP)
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1.6. Pin Description

Table 1-1. Pin Description

QFP
pin

DiP
pin

Symbol

Type

Function

When
reset

57

63

CLK

System clock input pin:
Provides the fundamental timing for the MPC internal
operation; it enables input of up to 8MHz.

Input

56

62

RESET

Reset input pin:

Applying HIGH to this pin stops the current operation.
When RESET input is returned to LOW, the MPC internal
logic is initialized (from which state operation can be re-
started). CLK input must be on before the reset operation
can be done.

Use RESET to clear the power save mode.

Input

62

o

Read signai input/output pin:

When HRQ output is LOW or HLDA input is LOW, the MPC
operates as a bus slave and this pin serves as read input.
When this signal goes LOW while T3 input is LOW, the
contents of the register selected by inputs A,-A, are output
to the A, /D, - A /D, pins.

When HRQ output is HIGH and HLDA input is HIGH, this
pin enters the output state to output the read signal nec-
essary for DMA transfer.

Input

63

e

Write signal input/output pin:

When HRQ output is LOW or HLDA input is LOW, the MPC
operates as a bus slave and this pin serves as write input.
When this signal goes LOW while C3 input is LOW, the
contents of the A,/D, - A /D, pins are written to the reg-
ister selected by inputs A,-A,.

When HRQ output is HIGH and HLDA input is HIGH, this
pin enters the output state to output the write signal nec-
essary for DMA transfer.

Input

61

Chip select input pin:

When this pin is LOW while HRQ output is LOW or HLDA
input is LOW, the internal registers can be accessed by
RD input or WR input via A_/D, - A /D, pins. When this
pin is HIGH, the A,/D, - A /D, pins are in the high imped-
ance state. Interrupt sequences are executed without
being affected by input to this pin.

When HRQ output is HIGH and HLDA input is HIGH, the
MPC operates as the bus master and the input to this pin
becomes invalid.

Input
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Table 1-1. Pin Description (Continued)

QFP| DIP . When
pin pin Symbol Type Function reset
20- [26- |As- A, | 1O Input/output pins for lower six address bits: Input
25 |34 When HRQ output is LOW or HLDA input is LOW, the MPC
operates as a bus slave and this pin serves for address
input. At this time, these inputs are used with CS, RD, or
WR to select the register to be accessed.
When HRQ output is HIGH and HLDA input is HIGH, the
MPC operates as the bus master and these pins output an
address.
10- |16- |As- A | O Address output pins: Hi-Z
19 25 When HRQ output is LOW or HLDA input is LOW, the MPC
operates as a bus slave and these pins are in the high
impedance state.
When HRQ output is HIGH and HLDA input is HIGH, the
MPC operates as the bus master and these pins output an
address.
1-817- | AJD, -| vo Multiplex pins for 8-bit data input/output and upper-byte | Hi-Z2
14 A /D, address output:

When HRQ output is LOW or HLDA input is LOW, the MPC
operates as a bus slave and these pins serve as 8-bit data
input/output pins. When CS input is LOW and RD input is
LOW, the contents of the register selected by inputs A_-A

are output from these pins. When C5 input is LOW and WF%
input is LOW, the contents on these pins are written to the
register selected by inputs A_-A,. If the second INTA in an
interrupt sequence is LOW and SSEL input is LOW, the
interrupt vector is output from these pins. Except in these
cases, the A, /D, - A /D, pins remain in 3-state OFF (no
outputs are made and inputs are invalid).

When HRQ output is HIGH and HLDA input is HIGH, the
MPC operates as the bus master and these pins serve as
multiplex pins for 8- bit data -input/output and upper-byte
address output. When the built-in DMA controller deter-
mines that the upper-byte address be output, the upper-
byte address including the address output timing is output

from these pins during the DMA transfer cycle. When _

internal logic requires that data be read, the contents on
these pins are taken into the chip at the data timing in the
DMA transfer cycle. When internal logic requires that data
be written, the data is output from inside the chip to these
pins at the data timing in the DMA transfer cycle. If the
upper-byte address is not needed for DMA transfer, the
upper-byte address output timing can be omitted and the
pins can be used as dedicated data input/output pins by
setting the register.
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Table 1-1. Pin Description (Continued)

QFP
pin

DIP
pin

Symbol

Type

Function

When
reset

64

ADSTB

This pin provides the upper-byte address latch timing during
DMA operation.

When HRQ output is LOW or HLDA input is LOW, the MPC
operates as a bus slave and this pin outputs LOW.

When HRQ output is HIGH and HLDA input is HIGH, the
MPC operates as the bus master and this pin outputs a
high-active strobe signal to latch the upper-byte address
output from the A,,/D, - A /D, pins (8-bit data input/output
and upper-byte address output multiplexed pins) onto an
external circuit. This strobe output does not become active
when the DMA controller decides that the upper-byte ad-
dress need not be output or when the output of the upper-
byte address is omitied by setting the register.

Low

55

61

HRQ

Hold request output pin:

When a descriptor transfer request occurs in the DMA
controller or data transfer is requested from the serial inter-
face unit {SIU), this pin outputs HIGH to request control of
the system bus. When DMA transfer is completed, it out-
puts LOW to relinquish control of the system bus.

Low

54

62

HLDA

Hold acknowledge input pin:

When HIGH is input to this pin while controi of the system
bus is requested by HRQ output, the MPC controls the
system bus as the bus master to execute DMA transfer.
After HRQ output goes LOW and the MPC relinquishes
control of the system bus, make the HLDA input go LOW.

Input

59

READY

READY input pin:

It the RD or WR pulse duration need not be extended during
DMA transfer, input HIGH to this pin.

If the device to be accessed for DMA transfer operates at
low speed and it is necessary to extend the RD or WR pulse
duration, input LOW to this pin, then input HIGH at the
timing where the required pulse duration is obtained to ter-
minate access. Because READY input is first sampled
before RD or WR, this method can only be used for “nor-
mally not ready,” and not for “normally ready.”

Input
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Table 1-1. Pin Description (Continued)

QFP
pin

DiP
pin

Symbol

Type

Function

When
reset

60

M0

0

Memory/lO device select signal output pin:

When HRQ output is LOW or HLDA input is LOW, the MPC
operates as a bus slave and this pin is in the high imped-
ance state.

When HRQ output is HIGH and HLDA input is HIGH, the
MPC operates as the bus master and this pin outputs the M/
10 signal. This output is HIGH during descriptor transfer.
During data transfer, HIGH or LOW output can be specified
for each data block by the TR bit in the SC field of the
descriptor.

Hi-Z

53

59

INT

Interrupt request output pin:

INT is a HIGH active interrupt request output from the MPC
to the system after various interrupt requests generated by
the SIU and DMA controller are prioritized by the interrupt
controller.

Low

52

58

INTA

Interrupt acknowledge input pin:

The built-in interrupt controller supports the MBL8086/88
interrupt sequences. When the first interrupt acknowledge
pulse (LOW active) is appiied to this pin in an interrupt
sequences, the A, /D, - A, /D, pins maintain the high imped-
ance state; when the second interrupt acknowledge pulse is
applied and SSEL input is LOW, the interrupt vector is
output from the A,/D, - A /D, pins. When the second
interrupt acknowledge pulse is applied and SSEL input is
HIGH, the A,/D, - A /D, pins maintain the high impedance
state.

For systems in which the MBL8086/88 interrupt sequences
are not executed, fix this pin to HIGH.

Input

51

57

Slave select input pin:

The built-in interrupt controller can also be used as a slave
interrupt controller when the MB89259A operates as the
master. When the second interrupt acknowledge pulse is
input in an interrupt sequence and SSEL input (given by
decoding the C2-C0 cascaded outputs of the MB89258A) is
LOW, an interrupt sequence to the MPC is assumed and the
interrupt vector is output. If SSEL input is HIGH, the inter-
rupt acknowledge pulse is ignored by assuming that it is not
an interrupt sequence to the MPC.

For systems in which the built-in interrupt controller is not
used as a slave interrupt controlier, fix this pin to LOW.

Input
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Table 1-1. Pin Description (Continued)

QFpP
pin

DIP
pin

Symbol

Type

Function

When
reset

43

49

SCLK

Source clock input pin for serial transfer clock generated by
the SIU:

To use the built-in oscillation circuit, connect the quartz
oscillator to this pin and SCLKX pin. I is also possible to
input the clock waveform from this pin.

The source clock from this pin is supplied to the built-in bit
rate generator (BRG) and digital PLL (DPLL). For systems
in which BRG and DPLL are not used, fix this pin to LOW
or HIGH.

Input

42

48

SCLKX

This pin is used to connect the quartz oscillator when using
the built-in oscillation circuit.

It the clock wavetorm is input from the SCLK pin or BRG and
DPLL are not operated, leave this pin open.

Inverted
value of
SCLK
input

41

47

The source clock signal from the SCLK pin (SCLKX pin)
passes a divide-by-two circuit before being supplied to the
BRG and DPLL. HALFRATE input enables the function of
the divide-by-two circuit.

When this pin is LOW, the function of the divide-by-two
circuit is enabled and the source clock is divided by two
before being supplied to the BRG and DPLL. When this pin
is HIGH, the function of the divide-by-two circuit is disabled
and the source clock is supplied directly to the BRG and
DPLL.

If the quartz oscillator is connected to the SCLK and SCLKX
pins, be sure to fix this pin to LOW for reshaping the wave-
form in the chip; otherwise, it may be fixed to LOW or HIGH.

input

36

42

RxCA

Vo

This is a serial receive clock input/output pin for channel-A
of the SiU.

After reset, this pin floats to 3-state OFF. When data is
written to the SMR2A register, this pin is set for input or
output depending on the setting.

In the ASYNC mode, the clock input/output rate must be
data rate x1, x16, x32, or x64 (as set in the SMROA regis-
ter).

Hi-Z

32

38

TxCA

e}

This is a serial send clock input/output pin for channel-A of
the SIU.

After reset, this pin floats to 3-state OFF. When data is
written 1o the SMR2A register, this pin is set for input or
output depending on the setting.

In the ASYNC mode, the clock input/output rate must be
data rate x1, x16, x32, or x84 (as set in the SMROA regis-
ter).

Hi-Z
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Table 1-1. Pin Description (Continued)

QFP
pin

DIP
pin

Symbol

Type

Function

When
reset

35

41

RxDA

This is a serial send data input pin for channel-A of the
Siu.

Input

33

39

TxDA

This is a serial send data output pin for channel-A of the
Siu.

High

34

40

This is a loop on-line contro! signal output pin for channel-
A of the SIU.

Send in the LOOP secondary station mode and logic “1”
{(in seven consecutive bits) is received after on-line is re-
quested to the loop by a register specification, this pin
goes LOW fto indicate that the loop is in an on-line state.
When logic “1” (in eight consecutive bits) is received after
off-line is requested from the loop by a register specifica-
tion during the on-line state, this pin goes HIGH to indicate
that the loop is in an off-line state. In addition, when a
forced release is requested from the loop by a register
specification during the on-line state, this pin immediately
goes HIGH 10 set the loop into the off-line state.

High

28

34

o

This pin serves dual purposes as a general-purpose input
port for channei-A of the SIU (Data Set Ready chA) and
as sync detection input/output in the COP mode.

In modes other than the COP mode or when the SYN bit
of the SMR1A register is set to “0” for the Mono SYNC/
Double SYNC setting in the COP mode, this pin is used
as a general-purpose input port. When input to this pin is
HIGH, “0” is read; when LOW, “1” is read from the DSR/
SYNDET bit of the MSRA.

If the SYN bit of the SMR1A register is set to “1" for the
Mono SYNC/Double SYNC setting in the COP mode, this
pin serves as a sync detection output pin. When sync is
detected, the DIDL/SYNDET bit of the RxSROA register is
set to “1,” causing output from this pin to go LOW. When
the DIDL/SYNDET bit is cleared to “0,” the output from
this pin goes HIGH.

When setting the External SYNC mode in the COP mode,
the SYN bit of the SMR1A register must be setto “1." In
this case, this pin becomes a sync detection input pin to
enable an external character sync timing to be input to the
MPC.

Input
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Table 1-1. Pin Description (Continued)

QFP| DIP . When
pin | pin Symbol |Type Function | roset
31 | 37 CTSA | This is an interruptible input port capable of controlling Input
channel-A transmission of the SIU (Clear To Send chA).
When input to this pin is HIGH, “0” is read; when LOW, “1"
is read from the CTS bit of the MSRA register. When the
level of this input changes, the DCTS bit of the MSRA
register (interrupt cause bit) is set.
When the CTSAUTO bit of the MCRA register is “1,” the
transmission control function of this pin is made effective to
enable serial data transmission from the TxDA pin when
the TxE bit of the TxCRA register is “1" and the input to this
pin is LOW.
When the CTSAUTO bit of the MCRA register is “0,” the
transmission control function of this pin is nullified. In this
case, serial data transmission from the TxDA pin can only
be enabled by the TxE bit of the TxCRA register.
30 | 3s | DCDA | This is a general-purpose interruptible input port for chan- | Input
nel-A of the SIU (Data Carrier Detect chA).
When input to this pin is HIGH, “0” is read; when LOW, “1”
is read from the DCD bit of the MSRA register. When the
level of this input changes, the DDCD bit of the MSRA
register (interrupt cause bit) is set.
29 | 35 | RTSA O | This is a general-purpose output port for channel-A of the | High
SIU (Request To Send chA).
When the RTS bit of the MCRA register is “0,” HIGH is
output; when “1,” LOW is output from this pin.
27 |33 | DTRA O | This is a general-purpose output port for channel-A of the | High
SIU (Data Terminal Ready chA).
When the DTR bit of the MCRA register is “0,” HIGH is
output; when “1,” LOW is output from this pin.
50 | 56 | RxCB I/0 | Used in conjunction with channel-B of the SIU, these pins | Hi-Z
46 | 52 | TxCB I/0 | have functions equivalent to those used for channel-A of | Hi-Z
49 |55 | RxDB I | the SIU. Input
47 | 53 | TxDB O | Channel-B of the SIU has registers equivalent to those of | High
48 | 54 | LOCB O | channel-A of the SIU; the channel-B registers are used for | High
38 | 44 | DSRB/ 170 | input and output to and from these pins. input
SYBDETB
45 |51 | CTSB ] Input
40 |46 | DCDB | Input
39 | 45 | RTSB o High
37 |43 | DTRB o] High
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Table 1-1. Pin Description (Continued)

QFP|DIP . When
Function
pin |pin Symbol | Type . reset
9, | 15, Vee —— | This is a +5V power supply pin. N
58 | 64
26, | 32, Vs —— | This is a GND pin. —_—
44 | 50
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1.7. Package Dimensions

64-L.EAD PLASTIC DUAL IN-LINE PACKAGE
(Case No.: DIP-84P-MOI)
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( MB89372APD h
\ ADDENDUM )
In addition to the 64-Pin Shrink Dip and 64-Pin Quad Flat Package, the MB83372A is now available ina
68-Pin PLCC Package. The pin assignment and the mechanical dimensions are listed below.
o
68-LEAD PLASTIC CHIP CARRIER
{CASE No.: LCC88P-MO1)
007(0.18)
21G(0.26)
R.030(C.76}
TYe
q © P 1
9 b
g 1 .017(0.43)
q h TYR
950241314 1 3
B66(24.28) ] b }_
.986{25.01) q 3
995(25.27) d h T .028(0.66)
E : TYP
9 3
: O ;
;;;E;Sn ------ h* |—0Z0.31), ‘ " ) i
955124281 .ooo(’;.';) —Tve
985{23.
.m(zs.‘;;; ' ::::s)ﬁﬁg:
.178(4.52)
C1988 FUITEU LIMITED C880818-2C ?r::;\::“::::(‘li::-un)

Pin No. Description Pin No. Description Pin No, Description Pin No. Description
1 A15 18 /DTRA 35 N.C 52 vCC
2 Al4 19 /DSRA/SYNDETA 36 VSS 53 READY
3 A13 20 /RTSA a7 N.C 54 Mo
4 Al12 21 /DCDA 38 N.C 55 /CS
5 A 22 /CTSA 39 /CTSB 56 /RD
6 A10 23 /TXCA 40 /TXCB 57 /WR
7 A9 24 TXDA 41 TXD8 58 ADSTRB
8 A8 25 /LOCA 42 /LOCB 59 A23/D7
9 A7 26 RXDA 43 RXD8 60 A22/06
10 A6 27 /RXCA 44 /RXCB 61 A21/D5
11 AS 28 /DTRB 45 /SSEL 62 A20/D4
12 A4 29 /DSRB/SYNDETB 48 /INTA 63 A19/03
13 A3 30 /RTS8 47 INT 64 A18/D2
14 A2 31 /0CDB 48 HLDA 65 A17/D1
15 Al 32 /HALFRATE 49 HRQ 66 A16/D0
16 A0 33 SCLKX '50 RESET 67 vce
17 VSS 34 SCLK 51 CLK 68 N.C

*Note: Important Errata on reverse side



