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INTRODUCTION
This Technical Manual provides technical information on the
principles of operation of the QX-10 options and on trouble-
shooting. Major technical modifications, if made in the future,
will be notified through Service Bulletins, and the Technical
Manual should be revised accordingly.
The details of the Manual are subject to change without notice.
All the information given in the Manual concerns the QX-10
options, and we are not responsible for any problems with the
industrial copyright of a third party that might arise from
your application of the Manual te other products or from the
conhection of the ¢X~10 options to others,
All rights reserved. No part of this publication may be
reproduced, stored in a retrieval system, or transmitted, in
any form or by any means, electronic, mechanical, photocopying,
recording or otherwise, without the prior written permission

of EPSON CORPORATION.

Copyright © 1984 by EPSON CORPORATION
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The QX-10 has five option card slots including the 8=bit
parallel data bus. The following option cards are available

for user support.

Name Application

Q10K1 ROM card including JIS 1st level kanji
character generator

Q10K2 ROM card including JIS 2nd level kanji
character generator

Q10MF ROM card including 16 kinds of proporticnal

characters
Q10RS 2=-channel RS=-232C interface card
Qi0IE IEEE-488 interface card
Q10QF Optical fiber interface card

Q10AD 8-bit A/D-D/A converter
Q10CMS Color monitor subbecard

Q10ucC Universal card usable optionally by user

Q1GLP Light pen

Table 1-1
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1.2. Precautions on FCC Regulations

1) The FCC regulations reguire each option card to meet
the regulated values when mounted in the QX-10 system,
All EPSON brand option cards satisfy these regulations.
Bowever, when option cards are produced by the universal
card {Q10UC) and sold under the EPSON brand, each of
these option cards must be approved by FCC.
In such a case, samples of these cards shall be sub-
mitted to EPSON, System Design Section 1 for recognition
by EPSON.
Application by the foreign corporation of EPSON or EPSON
CORPORATION to FCC (FTZ) shall be considered each time
the application iz made.

2) Precautions on dezigning option cards to meet FCC
Regulations

(t} Use C-MOS IC as far as possible in option cards,
If C-MOS IC cannot be used, use LS or normal TTL.
Never use TTL of 5, ALS.

(2} Use thick GND and power supply pattern, and make
the power supply impedance sufficientyly small.

(3) Make the clock frequency as low as possible, and
make the waveform as dull as possible in the lead-
ing and trailing edges.

(4d) When a connector is needed for external connection,
use a connector with metallic case and connect FG
(Frame Grdund] to the metal plate on the rear panel
of QX-10.
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Maintenance
The following tool and test program are available for

maintenance of option cards.

Tool: Q10 Extension Card (Y1352711001)

As shown in Fig. 1-1, this card is inserted in the
option slot to railse the option card position for
ease of waveform observation and repair.
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I

Fig. 1-1

Test Program: The test program is used for checking
operation of option card.
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Location of Option Connector Signals

As shown in Fig. 2-1, there are five option slots on

the Q105YM circuit board under the option cover. Signal
lines of 60 pins including the system data bus, address
bus and power supply line are output to these slots.

Each slot is different in interrupt level, etc. Pay
attention to this point when using the slots.

The Table 2-1 shows the location of these option connector
signals.

Fig. 2-1 Location of option slots
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Pin No, gﬁ;i Dfigzﬂ.on Degcription of Signal
1 - 2 GND — [ Ground
3 - 10 DTBO-7 IN/OUT Data bus
11 - 12 -12 ¥ -—-'— -12 v
13 - 28 ADRC-15 QuUT Address bus
29 - 30 GND — Greound
31 CLK ouT System clock
33 BSAK ouT Bus acknowledge
34 MEMX ouUT External memory select
35 IRD ouT I/0 read
36 IWR ouT I/0 write
37 MRD ouUT Memory read
is MWR ouT Memory write
39 RSIN IN Reset input
40 INT(H) IN High-priority external interrupt
41 INT(H) 2 IN High-priority external interrupt
42 INT(L) IN Low-priority external interrupt
43 +5 v — +5 v
44 RSET cUT Reset output
45 - 46 +5 v _ +5 v
47 DRQ(F} IN DMA request
48 DRQ(S) "IN DMA request
49 RDY (F} IN DMA ready
50 RDY (S} IN DMA ready
51 WAIT IN Wait
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Pin No. :;z;zi Disiggiicn Description of Signal
52 Iws ouT " I/0 write short
53 DAK{F} ouT DMA acknowledge
54 DAK (S} QUT DMA acknowledge
55 EOP (F) ouT End of process
56 EOP(8) ouT End of process
57 - 58 +12 ¥ —_— +12 v
5% - &0 GND —_ Ground
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2,2. Description of Signals

Signal

Pin No.

Description

GND

1, 2, 29, 30,
32, 59, &0

Potential OV. Return lines of respec-
tive power supplies {+5, +12, -12),
All pins are connected to the signal
ground on the main board.

DTE O

DTB 7

3 -10

DATA BUS. Input/Output signals,

These are buffered by the bidirectional
buffer on the main bcard. BAll of these
are output signals except for data in-
put from the option slot.

ADR 0

ADR 15

13 - 28

ADDRESS BUS, Output signals. These
signals designate memery addresses and
an input/output device.

31

SYSTEM CLOCK. Output signal. It is
the main gystem clock (3.9916 MHz).
The phage is the same as that supplied
to the CPU.

BSAK

33

BUS ACKNOWLEDGE. Output signal. This
is a bus acknowledgement signal for
CPU. When LOW, this signal indicates
that the DMA is operating,

34

EXTERNAL MEMORY SELECT. Output signal.
When LOW, this signal indicates that
memory at the option slot has been
selected.

35

I/0 READ. OQutput signal. Set to LOW
for data input from an I/0 device; the
CPU receives data at the rising edge of
the signal,

e

I/0 WRITE., Output signal. Set to LOW
for data output to an I/0 device,

37

MEMORY READ. Output signal. Set teo
LOW for data input from memory; the
CPU receives data at rising edge of the
signal.
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Signal

Pin No.

Description

38

MEMORY WRITE. Output signal, Set to
LOW level for data cutput to memory.

RSIN

39

RESET IN. Input signal. Input of this
signal from the cption side resets the
CPU when the signal goes LOW, while the
reset operation ends when the signal is
et to HIGH.

INT(H) 1

INT(H) 2

40

41

HIGH PRIORITY EXTERNAL INTERRUPT,
Input signals. High priority inter-
rupts applied when signals are set to
BIGH.

Theze sighals are connected to the
8259 on the main board.

INT(L)

42

LOW PRIORITY EXTERNAL INTERRUPT.
Input signal, This signal is used in
the same manner as INT{H}, but the
priority of the interrupt is low,

RSET

44

RESET. OCutput signal. This signal
initjalizes the device at the option
slot. When the system is in the resest
condition, this signal is set to LCW,

DRQ (F)

DRQ(5)

47

48

DMR REQUEST. Input signals. These
signals are set to LOW to reguest DMA
trahsfer from a device at the opticn
slot. DRQ(F] has a higher DMA regquest
level than DRQ(S)}.

RDY (F)

RDY (8)

49

50

DMA READY. Input signals. WAIT can
be applied to the DMA controller by
setting these signals to LOW. RDY(F)
and RDY({S) coarrespond to DRRQ(F] and
DRQ (8) , respectively,

WAIT

51

WAIT., Input signal, CPU operaticn can
be interrupted by setting this signal
to LOW.
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Signal

Fin No.

Description

IWs

52

I/0-WRITE SHORT. Output signal.

Used when the IWR signal deoes not pro-
vide sufficient time to write data from
an external memory to an I1/0 device
during a DMA transfer.

DAK (F')

DAK (5]}

53

54

DMA ACENOWLEDGE, Output signals.
When the DMA controller receives DRQ,
these signals are set to LOW when the
DMA isg started. DAK{F) and DAK(S)
correspond to DRQ(F) and DRQ(S),
respectively.

EQF(F)

BEOP(S)

55

56

END OF PROCESS. Output signals,

These signals indicate the end of 1
block during a DMA transfer. They are
set to LOW together with DAK when the
last byte is sent, EOP{F]) and EQP(S5)
correspond to DRO(F) and DRR(S),
respectively.

+5 v

43, 45, 46

+5 V power supply lines, ({(Up to 2 A.)

*12 W

537,

58

+12 Vv power supply lines. {Up to
0.2 a,)

-12 v

11, 12

=12 V power supply lines. {(Up to
0.04 A.)
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2.3. I/0 Port Access Timing

{1} I/0 Read Timing

' [Unit; nsec)
! T ' T2 ! Tw ! T3 ;
CLK | :
L F== [ I— I I
T e ! 1 ! 2 i
_'11;‘ t : | —h-: ;’_ﬂ'lll'l
ADB | ! ADDRESS | ‘ )
0~ 7 L.</://// : VAL ID ]Iir 'l :W’
-l #d—ed {51] | ' {(*2
! max o 17 ! ! ';ﬂhh‘%in
| rmin | : —tr : :
TRD - . 7 I ! ////
l R 77770 ! .
i ; i
[ r_ max ! : 5-4?4 5
N ! ' -y , LA el
WAIT ' L 27 100 ! ;0 min
: | mox min : i{"5)
| - e BN N D S
] BETR ' é i | min ;h~$.
DTB BuUS | I { DATA Bus
on~7 ouT PUT j7 ! QUTPUT

(*1) Address stabilization prior to IRD,

(*2) Address holding time after IRD,

(*3) Data holding time after IRD.

{*4) Delay before float after IRD,

(*5) Floating heold time after IRD.

Rote: The data bus is normally in the cutput state, and

serves as an input terminal only when data is cutput
from the option side.

27



{2) I/0 Write Timing

CLK

ADB

o~ 7

walT
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O ~7

S I ST e S

T T2 ™
e 255, 2 '

[ 230.4 ——=

[ min
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[Unit: nseg|

_L,_._..

E// 7 \ AR LD

—ig2 [I” 1

:'

1
mai |——| —1—“’""'"
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r iy
| ; 'f/
| 2z
I iy
E :I HTm-l i | Omin --—IZ;““ |
. o ! - (v
! - 23 | 100 Vm
] _""| 1
__:5"'"" mfn | : 5rnln

A

—

Vi P a0

E%

(*1)
(*2)
{*3}
{*4}

o | 72—
mox

Address stabilization prior to IWR.
Address holding time after IWR.
Data stabilization after IWR.

Data holding timing prior to IWR.
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2.4.

Memory Access Timing

(1} Memory read timing

[Lnit:
TI T2 T3
- { 25, 2y
CLK
-——-—mn-a!r——_“‘L—-——.J—-j_
250.4 — | !
_-J?rnin ; : _-"Pmln
17/ ADDRESS I oy
-7 "/////// ; vacwo . ) W////&
2= : “‘55:
4 ' 1'Tmin N
} ~ 4 : o e .
RO | "’""'W '
| ]
: -lpqﬁa;1: e 3} : o 1 340y ol
m i
l hg e
oTe " DATA BUS ™\ | fDATA BUS | DATA BUS
o7 ! ouTQPUT | f IT\ (INPUT | QUTPYT
> I
! - b I
' ' I00minlOmin | |
: -—ﬂl e | |
— I . T "
WAIT | | [ B
! T T 1
! | 1
! | | |
| : I |
{*1) Address bus stabilization time preceding the falling
adge of MRD
(*2) Address bus holding time following the rising edge of MRD.
{*3) Time following the falling edge of MRD before the data
bus starts floating,
{(*d4) Data bus holding time folleowing the rising edge of MRD.
{*5) Data bus floating time following the rising edge of MRD.
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(2) Memory write timing

CLK

ADA
Q-7

o1l
O~7

waT

TI T2 T
- 1275, 2 -+

—_— L]

h—— 250. & ——am

(*1}

(*2)

(*3)

Tmin I ! 1'n"l'\'tln
el { | c{-&
277/ Vi
D i |Tmin i ITiin *ELEH
— . 7
Bmin | tuz '2:,;"' l"'z;;ﬂl'-"sm*
% o \
= =
I i I :
I — |
JRNUISUN S ) NSV :

Address bus holding time following the rising adge of

MWE.

Data bus stahilization time preceding the falling edge
of MWR.

Data bus holding time following the rising edge of MWR.
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2

o

(1) Memory read, I/0 write timing

CLK

DAK

ADB
O-i%

n

MRD

oTH
Q~7

DMA Access Timing

[Unit: nsec]

st | 52 i 53 E 54 I 51 '
nscaeinn [N I B N
e 250.4 | [ o
\ 20— | ! : 238 |
2 ) i A
—— | ——!
S }
}W/ i ADDRESS 1,' VALID 17///////%1
‘-:?rmn | 380 :E*H 1-1;;““ :
! - 225|—— = min| [ |
I v 7
W77/ 7/ A
: -4-1:n—in : |' . '4min i F
: 225 |mh“"""’"‘“‘4?nom %z |rnu: Jl.
| v 7
77/ %/}/ :
I| - ;I;m I {*:;mil _'1;;" Srnlnl i
i | -~
(%5)
| | i | |I
(*1} Low level pulse width of I_W_'R_.
(*2) Low level pulse width of MRD.
(*3) Data bus stabllization time following the falling edge
of MRD.
(*4) Data bus holding time following the rising edge of MRD.
(*3) Data from internal memory to I/C in DMA.



{2) 1/0 read, memory write timing

[Unit: nsec|
I 52 I s3 | sw | sw sa st |
1 128 2 I i | I |
CLK : | I J L1 L]
ra—232 50 4— | | )
3 ™IE ! I t 2%8max,
7 | ! t |
o __ ! | | 77
| ! | | [ i |
L——V uﬂﬂi: ! L ! 2002
F | " 1 [~ T
A ADDRESS | 2
08 o L) | | A
= I L)
l2min | f .-1 -' |
| ™ 225max | : : 225 lmn |
—_— | " I
IRD W|77/77 Il ! | ad |
P ami (i) emiael B
amin | l i I {
! Sma | | mmin | (75 meu :
— } | F
MWR | /IR, , i ! V. '
] - i T 1 ' i |
: 4min { ! | golX8 ! amin : |
| | E!maxhlﬂ | min ! {
: | "‘"‘1\ I : FL);_ [ 4
o~7 : ouT | Fi , I\ [IN r ouT |
| ! RETIE 22min |
| | | I emin it | ]
| | ! | x4 |

{*l) Low level pulse width of IRD.

{*2) Low level pulse width of MWR.

{*1) Time following the falling edge cof MWR before the data
bus starts floating.

(*4) Limitation of input data from I/0 to internal memory,
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2.

6.

I/0 Port Address Map for Options

The addresses ©of 1/0 ports allopated for options are from
BOH to FFH. Of these, some are already assigned to exist-
ing interface cards. Therefore, when other option cards
are prepared, contact the Electronic Instruments Design
Dept. of the EPSON Corporation for confirmation that the
addresses are free. (This precaution must be observed

to prevent the same port from being allocated to more
than one option.}
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0| Bar-code Reader Interface
Reserved =000 | e
a4 C 4 R5-232C Interface # 2 Q10RS
8 8| GPIB Interface CB8
—— I
B C| Q10E cc
1
90 (S
9 4| Optical Fiber D4
98 Intertace (100F 08 Reservad
9 C T ——— D¢
A Q! AD/DA interface Q10AD E DO
A 4 RS-232C Interfaca # 1 Q10RS E 4
AR E B
AC EC
B Q| Direct Modem interface Q100M F O
B 4 F 4!
B 8 F 8
Reserved
B C! F C Muitifont Q10 MF
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2,7. Precautions on Making Interface
Take note of the following when preparing option cards.
{1) RSIN (Reset signal)

RSIN is the input signal for system reset. Since

this signal is directly input to the CPU reset terminals
with no particular synchronizgation, it is recommended
that it be synchronized with the rising edge of the
read/write pulse and that the pulse width be held

to less than 1 mS when D~RAM data is to be saved,
however, note that the pulse width must be greater

than three clocks.

(2} Difference between INT({H)} and INT(L) {Interrupt
request signals)

Although there are three types of interrupt request
signals (INT(H) 1, INT(H) 2, and INT(L)} for each
option connector, INT{(H) 1 and INT{H) 2 are common

to all of the connectors. Therefore, only one card
which utilizes INT(H) 1 ox 2 can be used at any given
time. However, since INT(L) is assigned to the
various connectors individually, it can be used with
several cards simultanecusly. Connection of the

INT(H) and INT(L) interrupts on the main board is
shown below.

n T " ™ -
z ) . | | | =z ] Inyarerupt priority
2 e & § 1= NO 3
& E Y = E - lTo master
o o & S No 4, | 8259
INT{H)I o -2 L o O NO 9.
INT{H] 2 o = o
INTIL} o ° o o o NG,
To slove
NO 1S,
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Connection

Relative

Interrupt cause

address
iRO OOOO Power dowr; detection I'nt:r-;l:ll;)t
IR 0004 Software timer » 1 interrupt
IR2 0008 External {option} interrupt INTF 1
Mastar | IA3 000C Extarnal {option) intarrupt INTF 2
R4 0010 Keyboard/RS5-232C interrupt
IRS 0014 CRT/light pen interrupt
IR8 0018 Floppy controllar interrup?t
iRO 0020 Printer interrupt
iR1 0024 External {option) intarrupt # 1
IR2 0028 Calendar cleck interrupt
Slave IR3 002C ] External {option) intarrupt = 2
IR4 0030 II Extarnal {[option} intarrupt # 3
IRS 0034 Software timar # 2 intertupt
IRG 0038 External (option) intarrupt # 4
IR? Q03cC External (option) interrupt # 5

High-order

Priority

Low-grdar

Interrupt addresses
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Option card # S INT

Option card # 4 INT

Twmar countar cPDA253 (14E) Qut )
Opuoncard = 3 INT

Option card = 2 INT

RTC48818 INT

Option card = 1 INT

AI0A255A PC3

A

1/Q addras OCH-~ ODH

I/0 address BBH ~ J9H

FDC uPDYBS INT

CAT INT

SIQ uPDT201 INT

Option interrupt H2

Opton interrupt H1

Timer count uPDB253 ayt (1 4E)
PWD signal

AD

+5

CPL! intarrupt

PR—| N
P .| R
- 23
- 3 - Do
- 22 w
i 24 ) ° 2
s - —
19] i
F 1 T3]
_ 1J 0 N
o o
> 2 a0 WA P
S 55 T Pl et
1 —1| 28
e 3 5 TR = ——
s —CAS-—
i 3 INT
(Slave?
12 18f 17
12| 13| 15| 25¢
i 3 IRT
l—cas—d
1| —
: z4 1R6 Do
- 23 —
- 5 " 8
wgl 4 S
29 — DT
- 5
=
- 20 2 sy
o 19 'y
- ! o @ 7] - ——
W no R_D 03_........................‘
JPSR———1 | - INTA 28t
AT IV
{ Master )
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IOWR
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(1) Difference between BRO(F) and DRQI(S)

There are also two types of DMA request signals for

each option connector, DRG(F) and DRG(5). DRQIF)
is common to all of the connectors, while DRQ(S) is
assigned individually. However, DRQ(S) and DAKI(S)

are not connected to option connector 5.

Also, RDY(F] and EOP (¢} corresponding to BRG(F)
and DRO(S) are common to all of the cennectors,

as are RDY(S) and ECP(S) .

This is because all the DRO{S) signals use the same
DMA controller. Finally, BEK(S) is individually

assigned to all of the connectors in the same manner

as DRQI(S}).

These relationships are shown in the figure below.

)] - m N -
Zz z g g M 5 u
— © = 2 =
- - 1 - 1 - -
3 % 5 & &
DRGLF) |© 2 DREQ  g237-5
o aC
BRKIF ! |o DACK OMA
RDY(F} o REDY  contrel -
EOPLF) < EOP lor  #I
BRGTS)
GERTET (e o o s A
ADOFIE) [o & o REDY
TS ° ° ° jm" 6237-3
OMA
- DREQW ©
— - — — pacCK O tontrol-
pRea | ¢ 42
—d pacK |
L. -~ DREQ 2 .
- DACK 2
={ DREQ 3
DACK 3
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Channel

Connection

Floppy disk

Mastar 2

Monitor

Option slots {One of OP # 1 through OF # 5)

—

Option slots (OP # 1)

Slave

Option slots {OP # 2)

Option slots {OP % 3)

B M

Option slots (OP % 4)

High

Priority

Low

DMA request level
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A7 -
System address bus s b=
AT - AD ! 2
an RESET = RET
™ |~ .
Option siot DROS #4 - — e ores eLx o gg;;; ::;k
Option slot DRGS # 3 %-m-—w-——-'-'ﬁ:-u 3 - hhe
Cption slot DRAGS %2 _...W,...._...,.qu ;a. n-a :
Option siet DRAS » 1 m.i":g, : tw o iowR
Option slot BAKS & 4 w—eeogapacn & 7 P = [ORD
Option kot DAKS # 3wt 3 5 = NEwR
m
Option slot DAKS » 2 M, 3 LUl ™ MERD
MY
Opnion siot DAKS #1 m— e
2-clock Wit Circuit QUL e 2| RERDY o7
Ootion stot EQCPS m— e DA EEF ? S',;ﬂarn data bus
L8373 118K} BT =B i mp 00 o7 - e
Systemn addrass bus e m
RESET]— LEAi
cLx o pr} Systam clock
S oS, 39938 Mz
Option slot DRGF -—ll---—--mm-------q: 5 = M __50—. Py BUSRO
= ~ —_—
AT DREAZ -.....H_,,,mm.___,___gﬂ 2 o Hea ‘—_¢<“ = HI—C-” ¢Pu BUSAK
FOCLPDT85 DAE — e | o T p=——&——= TOWR
o y T be— T TBER
——=qQapacx S Iy LORD
Option siot DACKF me— e Tl oM w MEWR
CRY DACKZIORD il g 4 o > WERD
FOCuPDY8E DACK -&——m“----*-&q t b
. . r
2-tlock wait gircuit output —peee e REIBT ? g{’mm dats bus
Option slot E'FFMW%_Q oP po ~bo
LS372 (16K OC = 24 ADEN

DMA.controller uPDB237
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{4) Difference between BSAK and DAK

Both of these signals are active during DMA operation,
but whereas BSAK is active during all DMA operations
(i.e., the signal is output even when the CPU is stop-
ped) , DAK (DAK{F) or DEK(S)) becomes active only when
the ceorresponding DRQ is accepted and that DMA i1s
operating., FPor this reason, it is recommended that
these two signal types be used as follows.

a. BSAK should be ANDed upon I/0 port address decod-
ing and the I/C port non-selected when it is LOW.
(This iz because the address bus contains a memory
address when BSAK is LOW.)

b. Use DAK for chip selection of the I/0 port out-
putting the corresponding DRQ.

It is particularly important that BSAK is used as
described, since incorrect operation will result (re-
gardless of whether the DMA is used) if this processing
is not performed.
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(5) External memory select

MEMX is required when the option card includes
memory. This signal becomes LOW when bit 3 in the
memery bank register is 1 and neither P-ROM, (-MOS
RAM, nor the common area are selected. Thus, pro-
gramming considerations are necessary when external
memory {(on the option card) is to be used. In other
words, when external memory is to be selected, bit

3 in the memory bhank register must be set to 1 and
bits 7 - 4 (the internal memory bank) must be set

to 0 so that memory on the main board is not selected.
Note must also be taken of the fact that the resident
RAM area cannot be placed on external memory.
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(6) Interrupt processing

Interrupts from the option slots are controlled by
the INT(H) or INT(L) signals. An 82593 is used as
the interrupt controller in the main system, and the
INT signals are corinected directly to the IR terminal
of this 825%A. When the INT signal goes from LOW to
HIGH, it must be kept HIGH from its risging edge until
the INTA from the CPU has been accepted by the 82593;
however, since the INTA signal is not output to the
option conhector, the INT signal must also be kept
HIGH until interrupt processing is started for that
device. Finally, since a rising edge is necassary,
be sure to observe the rules concerning the duration
of the LOW level for the INT signal. These consider-
ations are cutlined in the figure below,

[Umit' nsec)
o 22 7777
118 min C min
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{7} Notes concerning inclusion of options in the 0S

When option cards are prepared, some additional circuit
must be provided to make it possible for the 0S5 to de-
termine whether previously reserved options are present,
and to allow it to automatically control interrupt
tables and so forth. The 05 must use the following
sequence to determine whether the various options

are connected to the option connectors.

First, data is output to the ports designated for

each option {(with a different port for each option);
depending on the option, the content of the data

may also be designated. If the applicable option

is connected, an interrupt is generated, causing
INT(H) or INT(L) tc go HIGH. In the case of an INT(L)
interrupt, the main system is able to determine the
slot toc which the card is connected from the inter-
ruption address, which differs ac¢cording to slot
number. If the opticn card is not connected, the

CS recognizes the fact because no interrupt is
generated.

Therefore, a circuit must be provided so that an
interrupt is applied when data is written into one

of the port addresses assigned to options controlled
by the 08, and to clear the interrupt when that same
port 1is read out.
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(8) I/0 signal interface

All input signals fed to the main board from the
opticn side are pulled up by 3.3K ohm resistors.
These signals {(other than bidirectional data bus
signals) are received by the 74LS541, and therefore
should be controlled by an open collector cireuit,
The 74L854% is also used for driving output signals
{other than data bus signals) which are-fed to the
option side from the maln beoard.

The option side should be provided with a one-stage
buffer for connection of multiple options,

I/0 switching for the data bus must be controlled
by the 74I,5245 bidirectional bus buffer on the main
board, as well as on the option side. This is teo
prevent data conflicts.

Signal lines which are not used must be left open.
The recommended I/0 interface circuit is shown below:

Main board side 1 Option  side
I T ———
| .
oour N ! N
signal |\ t 1%
L5541 +8 E LSI4,L554
| or LS241
3.3K I
| 1 |
iy /L ]
nfgnal \\ﬂ : |
LS54l +5 : LSOS, 07
| or IT
3.3k :
Data _ I
bus 1 N :
|
’ |
|
L5245 L5245
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2.8. Mounting of parts

° Parts should be mounted only on the part mounting side of
PC board (the side at the front when the slot connector
is located right below) taking care to set the height of
part to within 15 mm from the PC board surface, and not to

make contact between the part and PC board surface or be-
tween parts.,

S 1

Part mounting side

Al]l parts, except for the extexnal interface connector,
should be mounted inside the PC becard contour.

When mounting the external interface connector, refer to
the following drawing as the connector position and size
are restricted by the case cover,

LOWer CASe b J'SEFJpper case
L4 PC board +

1 Metal fixture

Wiring should be as short as possible on the PC board, and
be fixed as reguired.

Lead wires (lead wires of IC resistor, etc.) on the soldered
side (rear side of part mounting side) should be 1 - 2 mm
high from the PC board surface and arranged so as not to
make a shortecircuit with the other lead wires.
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2.9, Outer Dimensions of Option Card

Unit: mm
280 3

1{ "![ RO o

x bk -*- }
10+ V4. B i
S - 032 |
I Part mounting side i
e I

LI

T

—_—

L
4 !
124 2_54»:[%9-1]

80.6
113

Note: Signal ilines must not he
wired in the shaded area.

P
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